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Dear readers,
Just when you thought you had read it all about 3D-printing, novel approaches prom-
ise better integration of electronics in 3D monolithic designs, the “wire feed” readily 
integrating LEDs and sensors. Better even, a Californian startup is leveraging elec-
trochemical deposition to 3D-print metals with atomic-level finish. 
Typically, a technology is only considered mature when it can reach or support 
mass production. Though, how mature is a society that only seeks to mass pro-
duce at the expense of its very future? This is the sort of questions inevitably 
raised during the MEMS and Imaging Summit when IoT sensors are forecast to be 
deployed by the trillions. 
Other features covered in this October edition include User Interfaces, Digital  
Signal Processing and Accelerators, and Wireless Communications. 
Enjoy this edition of eeNews Europe and don’t hesitate to get in touch to tell us 
your stories, from starting up a company to developing your first prototypes, 
achieving your first product design-in, sharing your insight on this fast-paced 
industry or to contribute your expertise on some of the topics we’ll be covering 
along the year.
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Editor in Chief
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Discover how Avnet abarcus and TE Connectivity are the
perfect partners to connect you to the future of Industrial IoT

Reliable wired interfaces are critical to the success of this digital future.
Improve reliability and cut costs with M8/M12 and Industrial Mini I/O connectors.

Learn more at Avnet-Abacus.eu/TE-connectivity-IIOT

3D PRINTINGUNCOMMON MARKET

Multi-material filaments embed 
3D-printable LEDs and sensors
By Julien Happich

Using a custom-engineered fibre-drawing process, MIT 
researchers have drawn special multi-material filaments 
whose core embeds either light-emitters or light sensors 

and which they can use in place of conventional single-material 
polymer filaments in 3D printers.

The 3D-printer fitted with 
a special nozzle operates at a 
lower temperature and pulls 
the filament through faster than 
conventional printers do, so that 
only its outer layer gets partially 
molten to ensure adhesion to 
adjacent filaments during the 3D-
printing process.

The lower temperature also 
ensures that the embedded 
microelectronic components stay 
cool and solid, unaffected by the 
printing process.

The devices printed with such 
embedded electronics filaments 
end-up being either dotted with 
tiny electroluminescent pix-
els (about 55µm across each) or can spatially resolve light at 
micron resolution (when using the light-sensor filament) across 
their entire centimetre-scale surface.

Described in the paper “Structured multimaterial filaments 
for 3D printing of optoelectronics“ published in Nature Com-
munications, the specially-made fibres contain multiple inter-
connected materials at micrometer-level, including metal wires, 
semiconductors with 
active functions, and 
polymer insulators to pre-
vent wires from contact-
ing each other.

The light-emitting fila-
ment consists of a metal-
lic BiSn core (laser-heated 
in the drawn fibre to form 
discrete microspheres 
upon capillary breakup), 
electrically-conducting 
tungsten (W), and an 
electroluminescent ZnS 
layer wrapped around a 
dielectric-clad copper 
wire, the whole lot clad 
into insulating polycarbonate surrounded by a print adhesion tie 
layer (a cyclic olefin copolymer).

By connecting the tungsten and copper electrodes to an 
alternating voltage source, the bridging microspheres link the 
electric potential from the tungsten electrode towards the outer 
surface of ZnS, enabling sufficient electric field strength to in-
duce light emission from the ZnS layer via electroluminescence, 

the paper reports.
Using a regular 3D-printing process, the authors note that 

this 0.6mm-thick filament could yield a maximum pixel density 
of 107 pixels-per-inch along its length, with a pixel resolution as 

small as 55µm, on par with the 
pixel size found in current super-
retina high-definition displays.

As for the light-detecting 
filament, it consists of an axi-
ally symmetric semiconducting 
As2Se5 core in direct contact 
(on two sides) with conductive 
carbon-loaded polyethylene 
(CPE) electrodes, all clad in 
printable insulating polycarbon-
ate. Under light exposure, the 
filament generates electric carri-
ers in the As2Se5 core which are 
then separated into the adjacent 
CPE electrodes under a potential 
difference.

In one of their experiments, the researchers printed a wing 
for a model airplane, using filaments that contained both light-
emitting and light-detecting electronics. An interesting result is 
that the sensors can be embedded in a three-dimensional struc-
ture to offer a higher dimensional degree of sensing as com-
pared to flat 2D sensors. For example, a closed printed sphere 
designed with the photo-detecting filament was capable of 

omnidirectional localized 
light-sensing anywhere 
on its surface. Here, the 
exact position of a light 
spot on a filament can 
be derived based on its 
photocurrent feedbacks 
(due to the voltage-grad-
ed potential across the 
length of the filament).

While the filaments 
used in the model wing 
contained eight different 
materials, MIT doctoral 
student Gabriel Loke, 
first author of the paper, 

anticipates that they could contain even more and be engi-
neered to include other sensors or to store energy. The authors 
envision that the new printing filaments could enable the design 
of 3D-printed objects with sensing and feedback functions, 
mapped and displayed at a fine resolution, in three dimensions. 
Such sensing three-dimensional structures would be useful in 
haptic robotics or in health-monitoring implants.

Schematics of the pixelated light-emitting filament (left) and of the light-
detecting filament, with an external circuit connected to opposite ends of the 
different electrodes.

A 3D printed model airplane wing with both light emitters and 
light detectors embedded in the material.

https://twitter.com/eenewseurope
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Design kit for radio applications based on the Raspberry Pi

More than an evaluation board
By Selina Schuler, software developer  
at Würth Elektronik eiSos GmbH & Co. KG

Decentralized Intelligence, Cyber Physical Systems, Smart 
Home and Smart Factory - the Internet of Things is on 
everybody’s lips. IoT thereby does not necessarily imply 

the connection of devices using the Internet protocol. Whenever 
cables interfere and WLAN is not practicable, other radio stan-
dards have to be used. To evaluate this, Würth Elektronik now 
offers a comfortable way by means of a radio application design 
kit for the Raspberry Pi.

Whether as a de luxe evaluation board or even as a direct 
application: with the AMBER-PI-Kit and a Raspberry Pi, devel-
opers have the opportunity to easily develop and test energy-
saving sub-GHz radio solutions. The Raspberry Pi already offers 
the integrated wireless technologies WLAN and Bluetooth for 
limited-range networking. Würth Elektronik with the AMBER PI 
now offers a simple possibility to equip the Raspberry Pi with 
long-range radio communication. The design kit contains the 
hardware and the necessary software to enhance the Raspberry 
PI. The plug-in board is suitable for all Raspberry Pi models 
with a 40-pin IO header. The AMBER PI is equipped with the 
Tarvos-III radio module, which provides radio communication in 
the 868 MHz frequency band. It also has two SPI and two I2C 
interfaces to connect the included sensors or other electronic 
components.

Energy-saving radio module
The Tarvos-III radio module is the main component for radio 
communication and is addressed via the UART interface of the 
Raspberry Pi. It is characterized by its low power consump-
tion of 26 mA at 14 dBm transmission power and only 0.2 µA in 
sleep mode, which is especially important for battery-powered 
applications. The Tarvos-III has a radio transmission range of 
over 2000 m. In addition, it has a long range mode, which al-
lows a range of up to 10 km. However, even at short distances 

which could be covered with Wi-Fi or Bluetooth, the 868 MHz 
band offers a number of advantages: It can handle interfer-
ence better because there is less radio communication in this 
frequency band, and on the other hand, there are fewer barriers 
to radio quality and range due to the lower frequency.

Contacting
In order to maintain the flexibility and adaptability of the Rasp-
berry Pi despite the plug-in board, the pins of the AMBER PI are 
interconnected with the pins of the Raspberry Pi. This allows 
additional plug-in boards to be connected to the pins of the 
I²C and SPI interfaces. Three plug-in boards with sensors are 
supplied with the evaluation board. These are used to measure 
temperature, air pressure, relative humidity and motion. In addi-
tion to the sensors, a plug-in board for the SPI interface is also 
included in the package. This boards provides all the necessary 
signals of the SPI bus and enables you to develop your own 
prototypes, experiment with your own circuits or connect addi-
tional sensors. The AMBER PI itself requires the UART interface 
of the Raspberry Pi to communicate with the Tarvos-III radio 
module and the SPI and I2C interfaces to communicate with the 
provided sensors.  

In addition to the AMBER PI as an add-on board for the 
Raspberry Pi, the Tarvos-III Plug USB stick is part of the delivery 
by means of the Tarvos-III Plug any PC becomes a remote sta-
tion for the AMBER PI. AMBER PI and Tarvos-III Plug are ready 
for use and can communicate with each other out of the box.

WE-ProWare
In the firmware of the Tarvos-III the WE-ProWare stack is 
integrated, which allows us to use the command mode of the 
Tarvos-III. This command interface provides up to 30 com-
mands that accomplish tasks like updating various device set-
tings, transmit/receive data and putting the module into one of 
various low power modes. Via the UART interface, the host - in 
this case the Raspberry Pi - can send predefined commands to 
the radio module either to configure it, or initiate the transmis-
sion of radio messages. The module in turn responds with a 
confirmation to indicate to the host if the command has been 
executed. The command byte of the sent confirmation depends 
on the specific request and is calculated as follows: (command 
byte of request) XOR 0x40. 
The status of the request, if it was successfull or not, is pre-
sented in the payload of the confirmation frame. In addition, the 
Tarvos-III can also transmit independently, for example if a radio 
message has been received. Such indications, which occure 
without action from the host, use command byte of 0x80 or 
higher.

Regardless of the type of command, the protocol always has 
the same structure:

Picture 1: The AMBER PI plug-in board including all sensor 
extensions.

https://twitter.com/eenewseurope
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The command always begins with the start signal, a byte 
with the value 0x02 to indicate the beginning of a message. This 
is followed by the command byte, which describes the type of 
command. A length byte then follows, which determines the 
number of subsequent data bytes. The command is concluded 
with a checksum to verify the correct transmission between 
host and module. For example, to send a message via radio 
(command byte 0x00) with the content “Hello” (i.e. 0x48 0x65 
0x6C 0x6C 0x6F in hexadecimal notation), the following com-
mand string is transmitted:

After successfully transmission of the message, the module 
responds with the following frame. The command byte of 0x40 
signals a confirmation of a data transmission request A pay-
load with byte 0x00 indicates the successful execution of the 
request. If an error occurs during the radio transmission of the 
telegram, the payload contains the byte 0x01:

Software Development Kit
The AMBER PI Software Development Kit (SDK) is provided as 
source code in C. It contains the drivers for the delivered hard-
ware (Tarvos-III, Tarvos-III plug and sensors) and implements 
the described command interface of the WE-ProWare stack. 
Simple functions assemble a command, send it to the module 
via the UART interface and interpret the response. The return 
value of the type Boolean, indicates whether the command was 
successfully executed by the module or not. To send a mes-
sage, the corresponding function can simply be called along 
with the payload and its length:

Besides the communication with the Tarvos-III, the SDK also 
contains the drivers for the supplied sensors, so that these can 
be controlled quickly and easily.

To kick-off with your own project the SDK contains an ex-
ample application. This application periodically reads the con-
nected sensors and then transmits the sensor values via radio 
to the supplied receiver stick. The sample application can be 
used and adapted as a basis for your own projects and needs. 

With the AMBER PI Kit, as a complete package consisting of 
hardware and software, a simple method is offered to equip the 
Raspberry Pi with radio communication in the sub-1GHz spec-
trum. By focusing on simplicity of use and flexibility of equip-
ment, a variety of projects with different requirements can be 
implemented. Typical applications would be remote monitoring 
and radio control, the replacement of serial cable connections 
or sensor networks in industrial automation.

Würth Elektronik eiSos GmbH & Co. KG

www.we-online.de

start signal command length data checksum 
1 Byte 1 Byte 1 Byte (Value of lenght) * 1 Byte 1 Byte 

start signal command lenght data checksum 
0x02 0x40 0x01 0x00 0x45 

Picture 2: The Würth Elektronik eiSos plug-in board is suitable 
for all Raspberry Pi models with a 40-pin layout.

Chart 1: Structure of the protocol.

start signal command length data checksum 
0x02 0x00 0x05 0x48 0x65 0x6C 0x6C 0x6F 0x45 

Chart 2: Radio transmission of the message  “Hello”.

Chart 3: Response frame indicating successful transmission.

Picture 3: The PROTO SPI is a board that contains all 4 SPI 
lines as well as VCC and GND in a 2.54 mm via grid. Further 
sensors are the LIS2DW12 an energy-efficient and high-
performance 3-axis acceleration sensor, the piezo resistive 
pressure sensor LPS22HB, which acts as a digital barometer 
and the I²C-HTS221TR, an ultra-compact sensor for the 
measurement of relative humidity and temperature.

https://www.facebook.com/EENews-Europe-264480083592516/
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MEMS & Sensors Summit: With growth 
comes climate change responsibility
By Peter Clarke

Presentations at the MEMS and Imaging Summit in 
Grenoble, showed an industry encouraged by signs of 
strong component demand for years to come from IoT 

and other burgeoning applications, 
but also increasingly aware that ex-
ponential growth has implications at 
the planetary level.

In the week when the International 
Panel on Climate Change produced 
a report that has revised upwards the 
projected rate of global sea-level rise, 
Laith Altimime, president of SEMI Eu-
rope, spoke of a MEMS and sensors 
industry on the verge of a new era of 
tremendous growth.

As he opened the MEMS and 
Imaging Summit, Altimime said the 
world is headed towards one trillion 
Internet-connected devices by 2030. 

And those connections would be 
predominantly sensors and actuators that form the edge nodes 
of smart automotive, smart homes, smart industry, smart health 
and smart cities.

Altimime also pointed out that this is great opportunity for 
Europe as these connections will exploit component tech-
nologies and application sectors in which the continent has 
expertise. First keynote speaker Yanchao Wang, a lead solu-
tion architect for Alibaba in Europe, continued the theme of an 
almost ubiquitous connection between the real world and a 
digital representation of that world in the cloud. 

Alibaba is known as China’s equivalent to e-commerce giant 
Amazon. Wang, was standing in for an absent Sean Ding, chief 
scientist for Alibaba IoT.

Wang said that Alibaba’s vision is for everything to be con-
nected to the Internet and that IoT will then be able to digitize 
the physical world and use cloud computing to analyze the 
world. “We are creating an abstraction layer between the digital 
world and the physical world,’ Wang said. “IoT is the bridge 
from physical to digital but that is not enough. IoT has to then 
re-impact the physical world to create value.”

Wang said that in the city of Hangzhou, where Alibaba is 
headquartered, the company is working with local government 
to implement that approach to create a smart city. This includes 
improved traffic management by the control of traffic lights. 
“Industry is on the verge of a 20-year revolution. Digitizing the 
physical world will require a new Moore’s Law. IoT must contrib-
ute to Industry 4.0 to empower productivity.”

Again, there was much emphasis on the opportunity for 
expansion and the need for datacenters to store and process 
the knowledge acquired. But a trillion connections and the 
zettabytes and yottabytes of data that they will generate have 
implications for energy consumption and the generation of 
atmospheric carbon dioxide. 

Although necessary to life at historical concentrations, 
carbon dioxide is now generally acknowledged to be the most 
significant of greenhouse gases.

It was left to the MEMS event’s last keynoter Antti Vasara, 
CEO of Finland’s research organization VTT, to touch upon 
climate change implications and how technology can address 

this. His keynote started with a video of 
a babe-in-arms and the phrase “What a 
time to be alive.”

Much of Vasara’s talk looked at 
research themes at VTT and how they 
address resource sufficiency and se-
curity. Biotech is becoming a powerful 
driver at VTT which is looking at how to 
synthesize food stuffs. “We are making 
milk without cows. We are making eggs 
without chickens,” said Vasara.

This is clearly closely related to Finn-
ish company Solar Foods that earlier 
this year announced the invention of 
Solein, a protein produced from CO2, 
water and electricity by fermentation. 
Not only is this the efficient means for 

the production of protein but with the side benefit that the use 
of its feedstock offsets carbon emissions.

Vasara also touched on one of the central planks of VTT’s 
research, Fabry-Perot optical interferometry, achieved either 
with MEMS using electrostatics or with larger aperture piezo-
electrics. Such devices allow the creation of interferometers that 
work with ultraviolet, visible and infrared light.

Hyperspectral imaging has been deployed in satellites and 
drones to examine agriculture and reveal otherwise unseen 
pests or fertilization needs. VTT has helped drive the creation of 
a number of startups around its intellectual property in interfer-
ometry including Spectral Engines Oy founded in 2014 to con-
tinue the development and application of MEMS-based tunable 
Fabry-Perot Interferometers.

Progress has continued at VTT and Vasara said: “We could 
integrate that into a mobile phone.”

After walking his audience through other optical, terahertz 
and radar opportunities Vasara also alighted on the possibility of 
using interferometry for gas sensing. Gases have strong signa-
tures in the mid-IR he said. The conclusion is that technology as 
well as driving growth is also able to sense greenhouse gases 
such as CO2 and contribute to the climate change solutions. 
The final line in the VTT video was “What an amazing time to be 
alive.”

Europe’s research bodies should lead on climate
Antti Vasara has said that Europe’s leading semiconductor 

and electronics research organizations should adopt a common 
vision for a roadmap to carbon neutrality at the industry sector-
level.

“Yes, I think that is a good idea. Although our national 
contexts are differing slightly we have way more things in 
common,” said Vasara in email communication with eeNews 
Europe. “We need to be focused on both the footprint and the 
handprint,” he added. The use of the term ‘carbon footprint’ 
to refer to the amount of greenhouse gas – principally carbon 

Antti Vasara, CEO of VTT Technical Research 
Centre of Finland.

https://twitter.com/eenewseurope
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dioxide – emitted in to the atmosphere that an individual or 
organization is responsible for, is well known. Less well known 
is the term ‘carbon handprint’ used to describe the greenhouse 
gas emission reduction in a customer’s activities when replacing 
a baseline activity with a supplier’s alternative. As such it can be 
a useful part of supply chain analysis.

Rising amounts of carbon dioxide in the atmosphere – due 
to increasing human activity – is widely seen as the biggest 
contributor to global warming. While there is a high degree of 
consensus within the academic community that industrial and 
lifestyle changes must be made to avert a global catastrophe 
within a few decades, there is less consensus and urgency at 
the political and the industrial-sector level.

Speaking on the sidelines of the MEMS and Sensors Summit 
in Grenoble, Vasara said many companies – his own organiza-
tion included – examine their own carbon footprint. “It is an 
important thing to do and the most important part is to look at 
how you source electricity.” There are increasing amounts of 
electricity being generated from carbon neutral or even zero-
carbon methods, Vasara said.

However, such calculations remain difficult. Even though a 
wind turbine generates electricity from a renewable source, car-
bon dioxide will have been generated in the making of cement, 
in mining aggregate for concrete, in making components, in 
materials transportation and the erection of the turbine.

“But just as important as the carbon footprint is the carbon 
handprint,” said Vasara. “This encompasses the things we do to 
help our customers reduce their carbon footprint.”

However, it remains the case that if a handprint solution low-
ers the carbon emission due to a given product or service by 50 
percent but the customer then triples the level of activity, there 
can still be carbon negative outcome.  

So whether exuberant consumption at the heart of human activ-
ity is sustainable comes into focus.

Vasara said that all industries need to move towards carbon 
neutrality and indeed some need to be carbon positive – in 
other words consume or sequester CO2 from the atmosphere – 
to compensate for commercial activities such as air travel. 

But Vasara also said that a vision is being handed down by 
some politicians. “Finland has a plan to be carbon neutral by 
2035. About 80 percent of Finland’s electricity is carbon neutral 
or carbon free,” he said.

In addition VTT has worked with chemical companies that 
are reducing their carbon-emission footprint because they see 
it as good business. “Being an early mover can bring a com-
petitive advantage,” Vasara said. “And then there are compa-
nies like Google that have said they are buying electricity from 
renewable sources. Awareness in the industry is rising but no 
industry can say they have done enough.”

Vasara said despair at climate change forecasts is not the 
right response as that would just lead to inactivity. And there are 
plenty of things that can be done. “The creation of cement and 
concrete is said to be responsible for about 8 percent of the 
world’s carbon footprint. There is research work addressing how 
to make that a carbon positive process,” he said. Vasara said 
that the electronics and semiconductor industries must treat 
climate change mitigation as a business opportunity as well as 
a social responsibility.

In March 2019 Vasara was elected president of the European 
Association of Research and Technology Organisations (EARTO) 
for a period of three years. Founded in 1999, the EARTO is a 
non-profit association representing European research and 
technology organisations (RTOs) and their interests.
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Image sensors to get AI in three-layer die stack
By Peter Clark

STMicroelectronics is preparing to adopt three-level hybrid 
bonding of die to create smart image sensors and 3D environ-
mental sensors. This approach to image sensor construction 
would necessitate the use of through silicon vias (TSVs) to link 
at least two of the layers.

This next step was presented in an otherwise largely histori-
cal description of ST’s progress from CMOS image sensors 
to 3D environment sensing, provided in the imaging track at 
the SEMI organized MEMS & Imaging Sensors summit held in 
Grenoble, last month.

The presentation was given by Helene Wehbe-Alause, a 
senior engineer who had worked on a number of the develop-
ments, who was standing in for Laurent Malier, general manager 
of technology at ST.

Wehbe-Alause described three landmark developments in 
ST’s progress. The first was the development and adoption of 
capacitive deep-trench isolation for pixels back in 2008. The 
second was the use of two-layer bonding, which allowed a top 
wafer to be optimized for photonics and a bottom wafer to be 
optimized for movement of data and low-power processing. 
The third was the move from a rolling shutter to a global shutter. 
Rolling shutters allow higher frame speeds but produce curved 
artefacts when objects are moving in the field of view.

Wehbe-Alause characterized ST’s progress with reference 
to one of ST’s most successful image sensor products; the 
FlightSense line of SPAD-based time-of-flight proximity and 

ranging sensors. This have come to replaces simple IR proxim-
ity sensors in many applications as these could be affected by 
the colour.

Research started in 2006 and resulted with first products 
in 2013. More than 132 phone models now have FlightSense 
solutions designed-in, Wehbe-Alause said, based on the hybrid 
bonding approach.

The next step in the progress would be to include a third 
layer in the hybrid stack. The top layer would be the image sen-
sor and in the case of a visible sensor that could potentially be 
a back-side illuminated (BSI) device bonded face-to-face to an 
active device responsible for analog to digital conversion and 
data movement. The third layer would be an STM32 microcon-
troller able to run digital neural network software and create a 
highly autonomous sensor that can analyse scenes and com-
municate with other parts of the system only in accordance to 
application-specific criteria.

This has the advantage of reducing computing load at the 
host and reducing power consumption.

When asked if it would be appropriate to use an AI-specific 
processor in the third layer of the smart sensor Wehbe-Alause 
said that was possible. The solution she outlined was an “explo-
ration” she said. The use of an STM32 MCU brings the advan-
tage of an already available developers’ interface for digital 
neural networks.

https://twitter.com/eenewseurope
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Researchers advance porous dielectric for better chips
By Peter Clarke

Researchers at KU Leuven and IMEC have developed 
novel insulation material for integrated circuits made of 
structured porous metal-organic materials.

The team has received a European 
Research Council grant to further their 
research, which could allow for denser and 
lower power consuming chips. By reduc-
ing the dielectric constant of the insulating 
material the capacitance between inter-
connect wires and hence power consump-
tion are reduced. “We’re using metal-
organic frameworks (MOFs) as the insulating substance. These 
are materials that consist of metal ions and organic molecules. 
Together, they form a crystal that is porous yet sturdy,” said Pro-
fessor Rob Ameloot of KU Leuven, in a statement.

For many years silicon dioxide has been used as a standard 
interlayer dielectric material but as ICs move to the nanometer-
scale materials start to exhibit non-bulk properties and quantum 
effects. A vacuum gap or gas-filled gap may provide a superior 
insulator and porous materials are one way to provide that.

A research team from across KU Leuven and IMEC has ap-
plied metal-organic framework (MOF) insulation using chemi-

cal vapor deposition as part of semiconductor manufacturing 
process. “First, we place an oxide film on the surface. Then, 
we let it react with vapor of the organic material. This reaction 

causes the material to expand, forming 
the nanoporous crystals,” said post-
doctoral researcher Mikhail Krishtab. 
“You can compare it to a soufflé that 
puffs up in the oven and becomes very 
light. The MOF material forms a porous 
structure that fills all the gaps between 
the conductors. That’s how we know the 

insulation is complete and homogeneous. With other, top-down 
methods, there’s always still the risk of small gaps in the insula-
tion.”

There is still work to do make MOF ready for commercial 
production. At present the surface of the nanoporous material is 
irregular. A way of smoothing the material without collapsing the 
underlying structure needs to be found to allow integration of 
MOF in multiple layers.

The study Vapor-deposited zeolitic imidazolate frameworks 
as gap-filling ultra-low-k dielectrics was published in Nature 
Communications.

Fraunhofer develops privacy black box for dashcams
By Christoph Hammerschmidt

Together with the University of Passau and IT security com-
pany Uniscon, the Fraunhofer Institute for Applied and Integrated 
Security (AISEC) is working on a system that enables data 
protection-compliant recording, storage and evaluation of sensi-
tive data in road traffic.

Dashcams are enjoying growing popularity: in the event of 
an accident, they can provide clarity about the exact course of 
events. But the permanent recording of the traffic environment 
can violate privacy rights and data protection. With the “Privacy 
BlackBox”, Fraunhofer AISEC and its partners are presenting a 
solution that will enable the use of dashcams in cars in compli-
ance with data protection regulations.

In some countries, including Germany, the fact that dashcams 
are filming through the windshield without a reason and, above 
all, permanently, is considered a violation of the Data Protection 
Act and the privacy rights of road users. Unlike in the USA or 
Russia, the recordings in German courts are thus controversial as 
evidence.

There is currently no uniform EU-wide data protection regula-
tion on how to deal with such recordings. The question as to 
whether and how the data collected may be used must be 
decided on a case-by-case basis on the basis of a weighing of 
interests and goods and the corresponding guidance provided 
by the data protection supervisory authority. In the past, it usually 
required the use of several judicial instances.

In the opinion of many experts, the manually triggered, 
occasion-related recording by cameras, which are only activated 
when sensors register violent braking or vibration - so-called 
crash cams - does not offer a solution to the dilemma and also 
requires additional effort. The question of the lawful use or tar-
geted manipulation of the recordings remains.

The Privacy BlackBox now being developed by Fraunhofer 

AISEC and its partners, is based on two central components: A 
trustworthy recording device enables decentralized data storage 
without single point-of-failure and operator-safe data encryption 
directly on the device. A digital trustee infrastructure protects 
against unauthorized access to the data and guarantees trans-
parent traceability and secure logging of events.

The basis is an embedded platform that makes it possible to 
connect a wide variety of sensors to the data recorder, for ex-
ample the built-in automotive sensors or sensors for driving style 
analysis. Through the use of hardware-supported cryptography, 
the decentrally stored data is immediately encrypted and digitally 
signed in the device. Physical attacks against the system, such 
as violent opening of the housing, are also detected. In addition, 
one of the keys required to read the data is destroyed, so that 
data already recorded can no longer be decrypted and become 
worthless for attackers. Each camera has a unique key that is 
bound to its hardware. This key is used to sign the video material 
and can thus be perfectly assigned to a specific device.

Even after the data has been collected, strict control of access 
and transmission of the data is necessary. As industrial part-
ner, Uniscon GmbH is responsible for setting up and operating 
the digital trustee infrastructure, which protects the data from 
unauthorized access and only generates a key for accessing the 
necessary data section when predefined conditions occur.

The decentralized storage of the data takes place locally. Data 
access guidelines are defined in advance and recorded in cor-
responding policies. On the basis of these policies, each event is 
automatically logged, evaluated and stored, making subsequent 
manipulation of the data impossible. Without legitimate interest, 
no one has access to the data, not even the trustee himself. An 
access key is only defined when a predefined condition occurs.

https://www.facebook.com/EENews-Europe-264480083592516/
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Big leap in innovation for China’s 
carmakers, study says
By Christoph Hammerschmidt

While Chinese carmakers had hitherto been ahead of 
the field primarily in the field of electric mobility, they 
are now also catching up in the connectivity functions 

and services for cars, as the current Connected Car Innovation 
Index (CCI) shows. Nine car manufacturers from China made it 
into the top 20 - more than ever before.

The CCI innovation ranking is published regularly by the 
Center of Automotive Management (CAM), a Germany-based 
independent institute for empirical automotive research. “The 
established manufacturers from Europe and the USA are 
increasingly facing competition from rising stars from China 
in the field of Connected Car 
technologies,” comments 
CAM Director Stefan Bratzel. 
“In some cases, they not only 
catch up, but can often even 
increase their innovations. 
Manufacturers from Europe, 
Japan and the USA are coming 
under pressure from the new 
Chinese players and are now 
having to catch up enormously 
in development.

 
According to CAM analy-

sis, the number of Connected 
Car innovations (CCI) in the 
areas of assistance and safety 
systems, operating and display concepts, and information and 
communication systems in 2018 remains at the previous year’s 
level with 649 innovations. CCI innovations accounted for more 
than 53 percent of all innovations made by automakers world-
wide. The Chinese carmakers in particular were responsible 
for this level: Without their innovations, the number of innova-
tions would have fallen from 543 to only 507, which would have 
meant a decline of almost 
seven percent compared to the 
previous year.

 
If we look at the innova-

tive strength in the Connected 
Car sector by country group, 
the German manufacturers 
can be satisfied, according 
to the study. Their innovative 
strength rose to 320 index 
points compared to 2017, their 
Chinese competitors are well 
behind in second place, but 
also improved strongly from 
98 to 175 index points. On the 
other hand, the innovative strength of the American and Japa-
nese manufacturers has dropped significantly to third and fourth 
place respectively and is now only around 60 points each – see 
figure 1.

Looking at innova-
tion strength by com-
pany, however, three 
German manufactur-
ers are still ahead. 
Daimler is the leader 
in Connected Car in-
novations. In the new Connected Car Innovation Ranking (CCI), 
Daimler even overtook the VW Group with a firework of innova-
tions and took second place. BMW ranks third in the ranking 
and is one place down on the previous year – see figure 2.

All in all, the Chinese manu-
facturers have also improved 
considerably in the individual 
assessment and, with nine car 
manufacturers, are among the 
top 20 - more than ever before. 
Geely (including Volvo) is the 
first Chinese car manufacturer 
to advance to fourth place, 
taking a giant leap - in 2017 
Geely was still ranked at the 
13th place. SAIC also improved 
strongly from the 16th to the 
7th place. These are  followed 
by Chinese manufacturers 
NextEV (10), Great Wall (12), 
Dongfeng (13), Changan (14), 

FMC (15), BAIC (16) and Chery (20).
The Chinese are significantly stronger than Germans, es-

pecially in terms of market size and the number and strength 
of big data players, which are particularly important for the 
implementation of car-connected innovations and services. The 
demand for CC technologies in China is almost seven times 
greater than in Germany. China continues to lead the world-

wide ranking for market size 
and country digital strength 
by a large margin ahead of the 
USA, while the German index 
value for market size and digital 
strength has halved within a 
year.

Stefan Bratzel, head of 
the study, comments: “In the 
networked mobility of the 
future, cooperation between 
automobile manufacturers and 
big data players is playing an 
increasingly important role. 
Chinese manufacturers are 
profiting more and more from 

the enormous digital strength of their home country. For Ger-
man automobile manufacturers, on the other hand, the digital 
weakness of their country of origin could prove to be a brake 
pad for further networking innovations.”

Connected Car innovation strength by OEM / Number of 
innovations Source: CAM

Connected car innovation strength by countries (related to the 
overall innovation strength) Source: CAM

https://twitter.com/eenewseurope
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No heat, no laser, no powder: 
reinventing 3D-metal printing
By Jeff Herman and David Pain     

Fabric8Labs developed a patented new technique based on electrochemical 
deposition that will make metal additive manufacturing industry-ready. It is lower 
cost than laser-based processes, good quality and easy to scale. The technique 

does not use thermal processes, lasers or powders, but an electrochemical bath and 
micro-electrode array as a print-head. With the support from imec and imec.xpand the 
print-head was adapted to use thin film display technology, allowing for high-resolution 
3D-structures to be printed.

Most state-of-the-art processes use a thermal technique that fuses metal powders 
together. Right now, this requires machines with complex laser systems, but also the 
metal powders are very expensive. That, of course, really limits the applications for 
3D-printing. Fabric8Labs’ answer to this hurdle is called ECAM or electrochemical 
additive manufacturing, inspired by a similar electrochemical deposition technique in 
the semiconductor industry for making very small structures for MEMS devices. The 
starting material for ECAM is an electrolyte bath with metal salts dissolved in solution; 
the printhead is a micro-electrode array. By selectively activating the electrodes in the 
preferred pattern, a current passes through the bath and deposits the material. 

Why electrochemistry beats lasers and powders
One of the main advantages of this technique is the lighter price tag. The cost of 

technology is lowered in two ways. First, 
the printer itself is cheaper because the 
expensive components from a traditional 
metal 3D-printer, such as the laser, are not 
present. Secondly, and most importantly, 
the electrolyte in the ECAM-printer is 
significantly lower cost compared to metal 
powders. The consumables are conse-
quently an order of magnitude cheaper 
than what the competitors are currently 
offering. 

That’s only half the equation. The fact 
that you’re building parts on an atomic 
level also comes with an advantage 
in terms of quality. When fusing metal 
powders together, you can end up with 
microvoids, rough finishes and thermal 
stressing issues. The ECAM-process does 
not suffer these issues since it builds atom 
by atom, resulting in fully dense items with 
very good surface finishes. 

Finally, another advantage of this tech-
nique over a laser system is that an entire 
layer is built at once rather than scanning 
a laser across the build surface which 
makes it easy to scale. Together with imec, 
Fabic8Labs is therefore looking into oppor-
tunities to develop the print-head for larger 
and larger sizes. Currently, the printhead 
– and thus the printing area – is limited to 

1 square inch (25 by 25 mm), but that will scale up as the technology progresses into 
print-heads the size of a large monitor or TV. That allows you to produce parts at low-
medium volumes or very large pieces. This is simply not possible for the laser systems. 
They would need to continue adding lasers to get the volumetric building volume to 
continue to scale. Whereas for the ECAM-technology: the bigger the print-head, the 

Jeff Herman is CEO and co-founder of Fabric8Labs - https://fabric8labs.com 
David Pain is CTO and co-founder of Fabric8Labs

Principle of operation of the ECAM-
printer.

The scaling roadmap for larger ECAM-
printers.
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more area you can build in one go. 

Teaming up with imec
The print-head is also the reason that Fab-
ric8Labs got engaged with imec early on. 
The initial proof-of-concept technology was 
a crude, low-resolution implementation with 
large electrodes. It quickly became clear that 
the semiconductor industry was the way 
forward to implement the miniaturization. At 
this point, imec jumped in to help with the 
development of the micro-electrode array 
with their design services and expertise. 
The technology was evaluated in a design 
study and simulation to make it suitable 
for the application. In this collaboration the print-head was 
adapted to use thin film display technology, allowing for the first 
high-resolution 3D-structures to be printed. Furthermore, imec.
xpand led the seed investment round of Fabric8Labs with the 
participation of a US-based corporate investor. imec.xpand is 
an independently managed value-add venture capital fund that 
focuses on hardware-based nanotechnology innovations where 
imec technology, expertise, network and infrastructure will play a 
differentiating role.

Going forward, imec will also assist with the unique process-
ing of the thin film technology-based backplanes that makes 
them chemically resistant and dimensionally stable, as well as 
assisting with the design of the next-generation print-head. The 
biggest constraint today is the small building volume of 25x25x75 
mm. Consequently, for the moment, only small test specimens 
are shipped to customers, such as material samples, tensile bars, 
and smaller form factor parts. With the next-generation printer, 
which will be deployed next year, actual parts can be printed on 
a 100-by-100 mm printing area. Looking further in the future, the 
third-generation printer could output 300x450mm parts. 

Metals and more materials
The new printing technique doesn’t compromise on resolution or 
speed, but its biggest drawback is the limited range of materi-

als. ECAM-printing is restricted to materi-
als that can be electroplated, and for the 
moment there are about 30 to 40 printable 
materials. There is also a list of materi-
als that don’t work, for example complex 
alloys that require the control of many 
different elements. Nevertheless, ECAM 
enables a whole range of other material 
options, originating from the fact that the 
process can utilize all the advancements in 
the electroplating industry. The low-hang-
ing fruit in this case are copper applica-
tions where the technique is a real differen-
tiator. Think about heat exchangers or chip 
packaging for semiconductor applications 

that focus on – either thermally or electrically – highly-conductive 
copper. Other systems struggle with these parts because copper 
is very difficult to fuse with a laser. Another opportunity lies in 
multi-material parts. In the long term, it will not only be possible 
to print a different material on the outside and the inside, but 
also to combine metal and organic material in single parts. As 
such, everything that can be electroplated can be adapted to 
the process. There are some plastics that can be electroplated 
as well as a number of materials that you can add to the bath to 
co-deposit with the metal. Examples include carbon nanotubes 
or diamond powders that allow you to take advantage of their 
unique properties.

The future of metal 3D-printing
So, what lies ahead? The main focus for Fabric8Labs now is 
scaling the print-heads to larger sizes. At the same time the 
development of other materials, such as different nickel alloys, is 
high on the agenda. They are already doing the chemistry work 
to develop the chemical baths. The multi-material printing is 
planned for after that. Looking 5 to 10 years down the road, there 
are opportunities to make the pixels a lot smaller to allow for the 
print of MEMs structures and meter size print heads for mass 
production. This means that it will be possible to go from the cur-
rent mm-technology to nano-scale printing.

Stretchable wireless sensor can monitor blood vessels
By Peter Clarke

A research team at Georgia Institute of Technology has de-
veloped a wireless sensor small enough to be implanted 
in the blood vessels of the human brain.

Such stretchable wireless sensors could 
be used to monitor changes in aneurysms, 
bulges that can cause death or serious 
injury if they rupture. The stretchable sen-
sor, operates without batteries, and would 
be wrapped around stents or diverters 
implanted to control blood flow.

The sensor can be made using aerosol 
jet 3D printing to create conductive silver 
traces on elastomeric substrates. A sensor 
placed in a blood vessel could allow more frequent evaluations 
without the use of imaging dyes which can be harmful to the 
patient.

The six-layer sensor is fabricated from biocompatible poly-
imide, two separate layers of a mesh pattern produced from 
silver nanoparticles, a dielectric and soft polymer-encapsulating 

material. The sensor would be wrapped around the stent or flow 
diverter, which must be less than two or three millimeters in 
diameter to fit into the blood vessels. The sensor includes a coil 

to pick up electromagnetic energy transmit-
ted from another coil located outside the 
body.

“We could use it to measure an incoming 
blood flow to the aneurysm sac to deter-
mine how well the aneurysm is healing, and 
to alert doctors if blood flow changes,” said 
Woon-Hong Yeo, assistant professor of 
mechanical and biomedical engineering at 
Georgia Tech. “We will be able to accurately 

measure blood flow to detect changes as small as 0.05 meters 
per second.”

Because the sensor can be fabricated in a single step 
without costly cleanroom facilities, it could be manufactured in 
higher volume at lower cost.

The 25x25mm micro-electrode array 
developed at imec for the generation 1 
printer.

https://twitter.com/eenewseurope
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Adaptive planar optics  
are software-reconfigurable
By Julien Happich

Rather than modulating an optical path through mechani-
cal deformation, like it is the case with commonly used 
spatial light modulators (SLMs), be it liquid-crystal or 

micromirror-based SLMs, researchers from the Institute of Pho-
tonic Sciences (ICFO, Barcelona) have devised a novel type of 
planar optics whose refractive index can be reconfigured locally 
and progressively.

The SmartLens they describe in a recent paper “Tunable and 
free-form planar optics” published in Nature Photonics consists 
of a 1mm thick sheet of thermally-responsive optical silicone 
(here low cost Polydimethylsiloxane or PDMS) embedded with 
ultra-tin gold-based 200μm-diameter spiral heaters.  

As the authors first demonstrated through electro-thermo-
optical modelling, the resistive microwires can be powered at 
specific values to heat the polymer and modulate its refractive 
index locally, which affects the optical path without any me-
chanical deformation.

In order to design a SmartLens useful for optical wavefront 
shaping, the researchers had to precisely design the micro-
heaters so they would heat the optical silicon and create the 
appropriate refractive index profiles, either to correct optical ab-
errations on top of a conventional 
lens or to refocus light locally.

To do so, they developed 
a genetic algorithm optimiza-
tion routine to solve the inverse 
electro-thermo-optical model-
ling problem, starting from the 
targeted wavefront to reach the 
optimal spiral heater design. For 
a fixed process-based wire thick-
ness of about 50nm, the genetic 
algorithm was let to play with 
the number, radius and width 
of resistive wire loops, deliver-
ing optimized designs within 
30mn (or about 60 iterations) that 
approached the targeted wave-
fronts.

Interestingly, once the spiral 
heaters have been optimized and 
integrated into the transparent polymer, they remain transparent 
to the optical system they are affixed to, acting as a plane-par-
allel plate until they are powered to modulate the refractive in-
dex. And that modulation can be tuned continuously to different 
magnitudes, which means that a micro-array of SmartLenses 
could be distributed across a large conventional optical system 
and locally switched Off (transparent) or On to modulate the re-
fractive index locally and refocus objects from different planes.

The authors validated their approach experimentally, design-
ing a number of SmartLenses able to create a wide range of 
wavefront modifications, including ring refocusing of a colli-
mated laser beam and simultaneous refocusing across multiple 
planes (to bring in focus several coloured objects located at 
various distances from an imaging system). But they report that 
such SmartLenses can also be optimized to generate complex 

functions based on Zernike polynomials for dynamic beam-
forming applications.

Among the results reported in the paper, the authors note 
that the focal length decreases faster with the applied voltage 
V for smaller heaters, as the radius of curvature of the gener-
ated lens is shorter. One example, is a 10μm-diameter spiral 
delivering an f-number of 11 at 2.1V (from an infinite focal length 
at 0V). Here, the accuracy and precision of the focal length are 
only limited by the applied voltage accuracy and precision. The 
researchers tested spiral heaters as small as 10μm in diam-
eter offering response times of around 0.5 milliseconds. In this 
research, the use of gold tracks as conductors slightly reduced 
the SmartLens’ transparency (down to 60%), but the authors 
anticipate this could be improved to over 90% using transpar-
ent conductive materials such as ITO. Anti-reflection coatings 
could further improve their design.

As well as being low-cost compared to today’s SLMs , the 
SmartLens is polarization-insensitive, and because it operates 
in a refractive rather than diffractive regime, it can also be used 
over a broad wavelength range without incurring chromatic 
aberrations or image distortion. Unlike deformable mirrors, 

SmartLens elements can also be 
used indifferently in transmission 
or reflection modes (with the ap-
propriate optimized design).

When interviewed by eeNews 
Europe, professor Romain 
Quidant, leader of the Plasmon 
nano-optics group at the ICFO 
revealed his group had applied 
for several patents regarding this 
technology, which he aims to 
commercialize in some form or 
another.

“There are two aspects of the 
technology, on one hand, the 
fixed spiral design that needs to 
be optimized through iterative ge-
netic algorithms, and on the other 
hand, the electrical reconfigu-
rability of the SmartLens within 

the application”, Quidant explained.
“If you rely on one SmartLens as one pixel to shape an im-

age, then the design is very important. But if you rely on a large 
number of pixels with many adjacent SmartLens spirals each 
affecting part of a pixelated field of vision, then there is inher-
ent redundancy in the information and the design rules can be 
relaxed a bit” he hinted.

For smartphone cameras and even microscopes, a low cost 
SmartLens coating could easily be integrated into the optical 
path to enable multi-plane refocusing. And for robotic Simul-
taneous Localization and Mapping (SLAM) applications, large 
number of micro-sized SmartLens could probably be designed 
to create the equivalent of a flat multi-faceted compound eye, 
with arrays comprising a distribution of progressively optimized 
designs.

Rendering of a 5x5 array of spiral heaters. Image credit: 
ICFO/M. Montagut.
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One could even imagine a multi-layered design capable of 
multiplexed beam-shaping configurations, with layers optimized 
for different wavefront shaping functions.

In fact, the applications are so far reaching that Quidant 
didn’t want to disclose a roadmap yet, only hinting that the op-

timization algorithms would remain the lab’s secret recipe while 
different SmartLens configurations and driving software may 
become available as licensable IP for optical system manufac-
turers. SmartLens is at an incubation stage at the ICFO and a 
startup is in the making.

Incandescent light bulbs at the nanoscale
By Julien Happich

Using tiny arrays of carbon nanotubes, a team of re-
searchers at Rice University has designed nanoscale in-
candescent light source that could be tuned to precisely 

emit at specific wavelength, 
based on the materials’ configu-
ration.

The so-called nanoscale ther-
mal emitters described in a paper 
titled “Non‐Hermitian Selective 
Thermal Emitters using Metal–
Semiconductor Hybrid Resona-
tors” published in the journal of 
Advanced Materials combine 
several known phenomena into 
a unique system that turns heat 
into light.

According to the research, 
the system is highly configu-
rable to deliver light with specific 
properties and at the desired 
wavelength. The research is a 
follow up on a recent technique 
developed by the lab, using carbon nanotubes to channel heat 
from mid-infrared radiation to improve the efficiency of solar 
energy systems.

Here, the unique design con-
figuration turns heat into light, 
and is highly configurable.

“The previous paper was all 
about making solar cells more 
efficient,” explained Gururaj Naik, 
an assistant professor of electri-
cal and computer engineering at 
Rice’s Brown School of Engineer-
ing. “This time, the breakthrough 
is more in the science than 
the application. Basically, our 
goal was to build a nanoscale 
thermal light source with spe-
cific properties, like emitting at a 
certain wavelength, or emitting 
extremely bright or new thermal 
light states.

“Previously, people thought of 
a light source as just one element 
and tried to get the best out of 
it,” he said. “But we break the source into many tiny elements. 
We put sub-elements together in such a fashion that they inter-
act with each other. One element may give brightness; the next 
element could be tuned to provide wavelength specificity. We 
share the burden among many small parts”.

“The idea is to rely upon collective behavior, not just a single 
element,” Naik said. “Breaking the filament into many pieces 
gives us more degrees of freedom to design the functionality.”

The system relies on non-Her-
mitian physics, a quantum me-
chanical way to describe “open” 
systems that dissipate energy—
in this case, heat—rather than 
retain it. In their experiments, 
Naik and graduate student Chloe 
Doiron combined two kinds of 
near-nanoscale passive oscilla-
tors that become electromag-
netically coupled when heated to 
about 700ºC. When the metallic 
oscillator emits thermal light, it 
triggers the coupled silicon disk 
to store the light and release it in 
the desired manner.

The light-emitting resona-
tor’s output can be controlled 
by damping the lossy resonator 

or by controlling the level of coupling through a third element 
between the resonators. “Semiconductors give you a high 

selectivity but low brightness, 
while metals give you very bright 
emission but low selectivity. Just 
by coupling these elements, we 
can get the best of both worlds”,  
explains Doiron.

“The potential scientific impact 
is that we can do this not just 
with two elements, but many 
more,” Naik said. “The physics 
would not change.” Although 
commercial incandescent bulbs 
have been replaced by LEDs for 
lighting, incandescent lamps are 
still the only practical means to 
produce infrared light, which is 
necessary for many detection 
and sensing applications.

“What we’ve created is a new 
way to build light sources that are 
bright, directional and emit light 
in specific states and wave-

lengths, including infrared.”
Another potential application of these highly selective light 

sources could be to design of unidirectional nano-optical 
switches for optical computers. The nanoscale thermal emitters 
could send light in a specific direction, with none coming back, 
acting like a diode for light instead of electricity.

Illustration by Chloe Doiron/Rice University. Credit: Chloe 
Doiron/Rice University.

An electron microscope image shows an array of thermal 
light emitters created by Rice University engineers. The 
emitters are able to deliver highly configurable thermal light. 
Credit: The Naik Lab/Rice University.
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Optical lace offers soft robots a tactile sensor network
By Julien Happich

Using a 3D-printed elastomer structure with stretchable 
embedded light guides, researchers from Cornell Univer-
sity were able to develop what amounts to a distributed, 

volumetric tactile sensing network that could enable soft robots 
to interact with their environment with a high tactile resolution.

Their article “Optical lace for synthetic afferent neural net-
works” published in 
Science Robotics 
describes various 
experiments using 
a 3D-printer to 
integrate arbitrary 
3D grids of soft 
stretchable light 
guides throughout 
the volume of a soft 
deformable scaf-
fold. Some of the 
light guides are considered as input cores (receiving light from a 
LED) while networks of neighbouring light guides act as output 
cores, only carrying leaked light from the input cores upon 
deformation.

By optically measuring the coupling interactions (all the light 
power outputs), they were able to sense spatially continuous 
deformations and localize them with sub-millimetre accuracy, 
detecting forces as low as 0.3 Newton. In one experiment, they 
were able to simultaneously locate multiple finger presses and 
monitor the volumetric structural deformation of a soft scaffold 
just by measuring the coupling interactions within the optical 
lace. Here they used 1.5mm diameter polyurethane light guides 
for the input cores and 1mm diameter light guides for the output 

cores, loosely held in place into lattice-work channels designed 
within the scaffold structure and spaced apart by small air gaps 
in the resting state. For any given finger press, the touch posi-

tion could be calcu-
lated using the ratio 
of intensities in the 
neighbouring output 
light guides.

Although the 
paper reports a 
minimum and 
maximum readable 
force of 1.5N and 
5N respectively for 
the first OL scaffold 
experiment, the re-
searchers note that 
the structure design 
could easily be 
tuned for different 
sensitivity and dy-
namic force ranges, 
using a different lat-
tice geometry. The 
lace itself, without 
being encapsulated 

in a lattice, had a minimum detectable force of 0.06N, but again, 
maybe it could be designed thinner and with a softer material. 
According to ballistic tests (shooting a small projectile at the in-
nerved scaffold), measurable deformation rates go up to at least 
46kHz with measurable impulses between 0.2 and 2.5ms.

Artificial neural networks go all-optical
By Julien Happich

Researchers at The Hong Kong University of Science and 
Technology have demonstrated a multilayer all-optical 
artificial neural network which they 

prove was scalable and easily reconfigu-
rable.

The research published in Optica under 
the title “All-optical neural network with 
non-linear activation functions” discloses 
a fully built All-Optical Neural Network 
(AONN) in which linear operations were 
programmed by spatial light modulators 
and Fourier lenses, while non-linear optical 
activation functions were realized based on 
electromagnetically induced transparency 
(EIT), a light-induced quantum interference 
effect among atomic transitions.

“This light-induced effect can be 
achieved with very weak laser power,” 
noted lead professor Shengwang Du. Be-
cause this effect is based on non-linear quantum interference, 
the researchers expect such a system could be extended to a 
quantum neural network that would be able to solve problems 
that could not be solved by classical methods.

In their paper, the researchers report a proof-of-concept two-
layer, fully connected AONN with 16 inputs and two outputs. 

The team used its all-optical network to 
classify the order and disorder phases of the 
Ising model, a statistical model of magne-
tism. The results showed that the all-optical 
neural network was as accurate as a well-
trained computer-based neural network.

“Our all-optical scheme could enable a 
neural network that performs optical paral-
lel computation at the speed of light while 
consuming little energy,” co-author Junwei 
Liu said. 

Moreover, the authors note that because 
the linear matrix elements and non-linear 
functions can be independently programmed, 
one system could easily be reconfigured to 
realize different AONN architectures, without 
modify its physical structure.

Next, the researchers plan to expand their all-optical ap-
proach to large-scale all-optical deep neural networks with 
complex architectures designed for specific applications such 
as image recognition.

Examples of an optical lace without 
the scaffold structure, showing light 
coupling (circled in red) in a 2D array 
(top), and a practical experiment 
(bottom), pressing the 3D-printed soft 
scaffolding with embedded optical 
channels yields a detectable light 
coupling.

Schematic cross section showing the 
light guides with a close-up of the 
mechanoreceptor.

Schematic of experimental realization 
of an optical neuron including linear and 
nonlinear operations.
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Thermoelectric device generates energy at night
By Rich Pell

Researchers at UCLA and Stanford University have devel-
oped a low-cost thermoelectric device that they say can 
produce renewable energy at night. The device, say the 

researchers, generates energy by harnessing the cold darkness 
of space using a passive cooling mechanism - known as radia-
tive sky cooling - to maintain the cold side of a thermoelectric 
generator several degrees below ambient. The surrounding air 
heats the warm side of the thermoelectric generator, with the 
ensuing temperature difference is 
converted into usable electricity.

The approach, say the research-
ers, could be adapted into a low-
cost technology that could eventu-
ally be used by the more than one 
billion people around the world 
who, according to the International 
Energy Agency, lack reliable access 
to electricity. The concept could 
be used as a standalone technol-
ogy or work in combination with 
solar energy to produce electricity 
throughout the day and night.

Radiative sky cooling is a natural phenomenon in which a 
surface that faces the sky ejects its heat into the air as thermal 
radiation. Some of that heat eventually rises to the upper atmo-
sphere and then into colder reaches of space.

“This effect occurs naturally all the time, especially on clear 
nights,” says Aaswath Raman, an assistant professor of materi-
als science and engineering at the UCLA Samueli School of 
Engineering who led the study. “The result is that the object 

ejecting the heat, whether it’s a car, the ground or a building, 
will be slightly cooler than the ambient temperature.”

To demonstrate the technology, the researchers developed 
a simple and inexpensive device that they say was built from 
parts purchased at hardware and electronic supply stores for 
a total cost of less than $30. Located on the roof of a building, 
their device included an aluminium disk that was painted black 
on one side, which faced the sky. The disk was used to radiate 

the heat being given off by the sur-
rounding air while a thermoelectric 
generator then converted that heat 
into electricity.

The device generated up to 25 
milliwatts per square meter, enough 
to power a single LED light bulb. 
Although the device generates 
substantially less energy than a 
similarly sized solar cell, say the 
researchers, it could be used to 
generate power at night in locations 
that are off of the electrical grid or 

for users who don’t have easy access to batteries.
The researchers say the technology could be improved with 

better components, and that it could potentially generate as 
much as 0.5 watts per square meter — about 20 times more 
than the device the researchers demonstrated — especially in 
hot, dry climates where the radiative cooling effect is the stron-
gest. With that output, says Raman, a small setup on the roof of 
a home could provide enough power overnight to charge a cell 
phone or to light a room with LED bulbs.

Flexible CZTSSe thin film solar cell tops 11% efficiency
By Nick Flaherty

Researchers in Korea have developed a CZTSSe thin film 
solar cell with a high efficiency of 11.4 percent. The team 
led by Dr. Jin-Kyu Kang at DGIST’s Division of Energy 

Technology developed the flexible copper zinc tin sulfur-sele-
nium CZTSSe thin film solar cell using a non-toxic chalcogenic 
materials. 

Flexible thin-film solar cell can be applied in various fields 
such as wearable, building, and automobiles based on the flex-
ible substrate technology and 
CZTSSe thin film solar cells use 
low-cost, ecofriendly materials 
such as copper, zinc and tin rath-
er than CIGS, CdTe or perovskite 
materials used in other thin film 
solar cells or heavy metals such 
as indium, lead, and cadmium.

However the photoelectric 
conversion efficiency of CZTSSe 
had not exceeded 10 percent as 
a result of the spread of impuri-
ties inside the flexible substrate and delamination, although 
Solar Frontier in Japan claimed an efficiency of 12.6 percent for 
a CZTSSe thin film solar cell in 2013 developed with IBM. Solar 
Frontier has also developed a cadmium free CIGS thin film solar 

cell with an efficiency of 23.6 percent. The higher efficiency of 
the DGIST cell comes from changing the existing 3-stack struc-
ture of CZTSSe thin film solar cell precursor into a multi-layered 
structure and by improving the voltage characteristics and uni-
formity. Moreover, it has the problem with uniformity degrada-
tion when a large-area process is applied to the cell, but applied 
process technology in this research improved not only efficiency 
but also uniformity.

“Our research achievement has 
presented ways to secure the unifor-
mity of large-area process, which can 
cause issues in commercialization. 
We will be able to advance the com-
mercialization of next generation solar 
cell which is applicable in various 
fields such as building outer walls,” 
said Dr. Kee-Jeong Yang who led the 
process technology development. 

“It is a very meaningful achieve-
ment to have developed a thin-film 

solar cell using widely available, ecofriendly materials. We plan 
to lead future solar cell technology using widely available mate-
rials and contribute to the development of the thin-film solar cell 
industry,” said Kang.
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LED-lit glass microneedles target wearable optogenetics
By Julien Happich

Researchers from the Institute of Photonics at the Univer-
sity of Strathclyde (Glasgow), have integrated a 10x10 
array of 

glass microneedles 
with an array of 
micro LEDs so as to 
be able to indepen-
dently illuminate all 
100 needle tips as 
well as 81 interstitial 
sites. Implanted at 
the surface of the 
brain, the LED-lit 
microneedles can 
deliver light to 181 different sites (1.5mm deep), each providing 
sufficient light to optogenetically excite hundreds of neurons in 
vivo, according to the researchers.

Described in the Neurophotonics journal in a paper titled 
“Multisite microLED optrode array for neural interfacing”, the 
4×4mm array can be used to independently illuminate specific 
brain regions while also providing relatively wide-area brain 
surface illumination if required.

This is to be used in so-called optogenetics performed on 
larger mammals than laboratory mice, where scientists want to 
be able to selectively activate or deactivate neurons by illumi-

nating them with light. The stack also includes a pinhole mask 
to ensure that light can only be emitted from the needles and 

the surface LEDs.
The paper also 

gives details about 
the array’s thermal 
behaviour and how 
to prevent exces-
sive heat dissipa-
tion from the LEDs. 
Through thermal 
simulations, they 
found that limiting 
the LEDs opera-
tion to a one to two 
percent duty cycle 
would prevent heat-

ing brain tissue above 1°C while delivering peak irradiances 
over 80 mW/mm2 per needle at 50 ms pulse widths. They 
expect this limitation could be improved by replacing the glass 
substrate with a thinner silicon substrate with better coupling.

What’s more, the entire array can be battery powered and 
implanted using standard techniques, and the LED drivers on 
the implant could be controlled wirelessly, allowing full mobility 
for the mammal under investigation.

Single-nanowire enables lens-less spectral imaging  
at the microscale
By Julien Happich

A team of researchers from the University of 
Cambridge has engineered an ultracompact 
microspectrometer design based on a single 

semiconductor nanowire about 100μm-long with a 
graded composition along its length. Because the 
platform is independent of complex optical compo-
nents or cavities, it can be used pretty-much as-is 
at the micrometer-scale, as an in-situ materials 
characterization technique.

As an example, the paper “Single-nanowire 
spectrometers” published in the Nanophotonics 
journal reports about the high-resolution lens-
less spectral imaging of biological cells, using a 
shift register scanning strategy whereby a single-
nanowire spectrometer is moved in micrometer-
steps across a x-Y plane above a sample, providing 
in-situ mapping.

The active element consists of a composition-
ally graded semiconducting CdSxSe1-x nanowire in 
which one end is composed mainly of elements Cd 
and S and the other mainly of Cd and Se, offering 
a continuous gradient of bandgaps spanning from 
1.74 to 2.42 eV along their length. Transferred to a 
Si/SiO2 substrate, it is then contacted through an array of paral-
lel In/Au electrodes so as to measure the wavelength-depen-
dent photocurrent at different spots along the nanowire. Cross-

referencing the 
measurements 
with a pre-cali-
brated response 
function for each 
of these points 
allows for the 
computational 
reconstruction of 
the incident-light 

wavelengths.
The entire active element 

is only a few hundreds of 
nanometres wide and tens 
of micrometers in length and 
operates without the need 
for any complex or disper-
sive optics which typically 
increase a system’s footprint. 

The nanowire is grown in a 
single bottom-up process and 
is by essence unidimensional. 
It doesn’t suffer from lattice 

mismatch even with large compositional gradients across its 
length, explains the paper, that is because the nanowire growth 
interface is independent of the substrate once nucleated.

Artist’s impression of single-nanowire spectrometer. Credit: 
Ella Maru Studio

Fluorescent micrograph (top) of a typical 
nanowire spectrometer, incorporated into a 
packaged chip. Scale bar: 10 mm. Source: 
Science’s Nanophotonics journal.

Completed device with polymer-coated 
wire bonds for the independent control 
of the microLEDs. The glass microneedle array bonded to 

a microLED array delivers light to brain 
tissue either through the glass needles 
or through interstitial sites.
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Researchers shrink hyperspectral imaging with metasurface optics
By Julien Happich

Relying on cleverly designed dielectric optical metasurfac-
es, researchers from the California Institute of Technol-
ogy have demonstrated an ultra-compact hyperspectral 

imager (HSI) that could easily be 
integrated into smartphone and 
wearables, without the need for 
bulky optics.

The researchers describe the HSI 
element as a folded metasurface 
platform comprising three reflec-
tive and one transmissive dielectric 
metasurfaces all integrated on a 
gold-mirrored glass substrate about 
1mm thick, in one lithographic step. 
Looking closer, the metasurfaces 
consist of α-Si nanoposts with 
rectangular cross sections, rest-
ing on the fused silica substrate 
and capped by a 2μm thick layer of 
SU-8 photoresist. The metasurfaces 
are designed to collectively disperse 
and focus light of different wave-
lengths and incident angles on a 
focal plane parallel to the glass sub-
strate. Light to be analysed enters 
the HSI through an input aperture in 
the front gold mirror and is deflected 
into the substrate and vertically 
dispersed by the first metasurface. 
The other two reflective metasur-
faces together with the transmis-
sive one focus light with different 
wavelengths and horizontal incident angles to diffraction-limited 
spots on a detector array plane parallel to the substrate. The 
last metasurface is transmissive and simultaneously acts as the 
output aperture to collect the spectrum images.

Sharing their findings in the ACS Photonics Journal under the 
title “Hyperspectral Imager with Folded Metasurface Optics”, 
the researchers experimentally demonstrated a push-broom 

HSI, whereby 1D spatial images 
of an object are captured as it is 
moved vertically in front of the im-
ager, each scanning slice yielding 
a full 2D spectrum image on the 
HSI’s focal plane.

In their experiment, the result-
ing 3D data cube resolved over 
70 spectral points across the 
750−850nm infrared range for 
each pixel acquired along each 
slice, amounting to a spectral 
resolution of about 1.5nm. The 
researchers note a similar hyper-
spectral imager could be designed 
to operate in the visible range 
using silicon nitride or titanium 
dioxide nanoposts instead of 
metasurfaces made out of amor-
phous silicon.

The authors also demonstrated 
the metasurface HSI to be polar-
ization independent, offering an 
angular resolution of about 0.075°, 
able to distinguish about 400 an-
gular directions in the ±15° range. 
As small as 8.5 mm3 in volume 
and weighing less than 20mg, the 
device is easy to mass manufac-

ture across large wafers, making it very attractive for integration 
in consumer electronics such as wearables volume and weight 
limitations are key design considerations.

Hence, although the devices reported 
in the paper were designed to operate 
over the full visible spectrum, they could 
be engineered with an almost arbitrary 
number of material systems, simply 
through adjusting source vapours during 
nanowire growth, yielding systems that 
could operate across any wavelength 
range from the infrared to ultraviolet, the 
authors highlight.

The two different nanowire spectrom-
eters presented in the paper contained 
30 and 38 photodetector units and the 
authors were able to resolve monochro-
matic light at 8.5nm and 7nm minimum 
reconstructed full width at half maximum 
(FWHM), respectively.

Despite a reduction in footprint of 
about two to three orders of magnitude 
compared to centimetre-scale spectrometers, the proof-of-
concept device offered a resolution comparable to that of other 

visible-range spectral reconstruction micro-
spectrometers.

It was demonstrated for spectral imaging, 
first through spatial point-scanning (scanning 
an image focused by a lens onto the device, 
across the whole focal plane). The scanning 
resolution was defined by the 0.3 mm mapping 
steps used (which could have been as small as 
the nanowire itself). Then the nanowire spec-
trometer was demonstrated in lensless spec-
tral imaging, standing only a few micrometers 
over the sample and scanning at steps smaller 
than the nanowire itself (but always matching 
a fixed integer multiple of the electrode array’s 
pitch).

Such devices could find their way in any 
miniaturized spectroscopic application, includ-
ing lab-on-a-chip systems, drones, implants, 
and wearable devices, the authors conclude.

They have applied for a patent in the UK and hope to com-
mercialise the platform in the near future.

Operational schematic of the nanowire 
spectrometer. Source: Science’s 
Nanophotonics journal.

As the object is scanned in front of the hyperspectral 
imager, a 1D spatial image is captured along the direction 
θ. Light enters the device through an input aperture, 
interacts with the reflective metasurfaces while it is 
confined inside the substrate by the two gold mirrors, 
and exits the output aperture that has a transmissive 
metasurface built into it. Different wavelengths are 
dispersed in the vertical direction (λ), and various input 
angles are focused to different horizontal points.
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Outdoors AR solution allows visualisation of 2D and 3D data
By Rich Pell

SaaS technology company Trimble (Sunnyvale, CA) has 
introduced an outdoor augmented reality (AR) solution 
that enables users to visualize 2D and 3D data on virtually 

any project site.
With the SiteVision system, says the 

company, users can visualize 2D and 3D 
data outdoors with cellular or internet 
connectivity for easier and more efficient 
planning, collaboration, and reporting. 
The system combines hardware and soft-
ware in an integrated, lightweight hand-
held or pole-mounted solution that allows 
users to view 3D models and assets in 
a real-world environment at a 1:1 scale, 
from any angle or position.

“It’s easier to understand complex 
ideas when we can see them in a real-
world context,” says Mark Nichols, general manager at Trimble. 
“SiteVision improves our understanding of projects and work-
sites with a handheld device that is accessible to a wide range 
of users. Augmented reality is now ready for everyday use in a 
wide range of applications.”
The system consists of the following:

•  Hardware: The Trimble SiteVision Integrated Positioning 
System integrates the Trimble Catalyst DA1 Antenna, Elec-
tronic Distance Measurement (EDM) rangefinder and power 
management into a lightweight, handheld device that con-
nects to a user-supplied Android mobile phone.

•  Software Subscription: Available to single users on a 
monthly or yearly basis. The SiteVision software subscrip-
tion combines Trimble’s high-accuracy positioning ser-
vices and cloud-based processing technology to create 
a centimeter-accurate AR system. The system leverages 

Trimble cloud-based processing to manage and deliver 
data and design models.

SiteVision enables users to visualize digital models from a 
wide range of data collection, design, 
and constructible modelling tools in open 
industry-standard formats including IFC 
and LandXML. For civil projects, the 
system accurately visualizes data from 
the company’s Quantm, Business Center, 
and Novapoint; design data from Civil 3D 
and Bentley OpenRoads; and GIS data 
from Esri ArcGIS software.

SiteVision powers Building Informa-
tion Modelling (BIM) projects with open 
data from Trimble’s Constructible BIM 
solutions including SketchUp and Tekla, 
and BIM data from Autodesk Revit and 

AutoCAD software. For utility companies, PLS-CADD power line 
design, Distribution Design Studio (DDS), and other industry-
specific design data is also supported.

Using Trimble Connect cloud-based hosting, SiteVision can 
access models from all stages of the lifecycle of infrastruc-
ture and buildings - from initial concepts of roads or buildings 
through the operations and maintenance phase of the assets - 
to increase collaboration, enhance work accuracy, and ultimate-
ly improve operations and utilization, the company says.

For example, city planners can visualize a new building 
design in the exact spot it is to be erected; a work crew could 
identify the exact position of underground cables or pipes 
before digging; an electric utility can confirm placement of poles 
and lines with customers and crews; or a construction supervi-
sor could assess the progress of heavy equipment by visualiz-
ing actual work performed against the site plan.

Volkswagen invests in 3D holography company
By Christoph Hammerschmidt

Volkswagen has secured a minority stake in the technol-
ogy company SeeReal Technologies, based in Dresden 
and Luxembourg. The investment is intended to give the 

vehicle manufacturer access to augmented 
reality technologies for future user interfaces 
in the car.

In connection with the investment in See-
Real, Volkswagen is drawing a multitude of 
application possibilities for AR use in the ve-
hicle: Dangerous situations in road traffic can 
thus be displayed three-dimensionally in the 
driver’s environment; instead of today’s fit-
tings, “tangible” displays hang in the driver’s 
environment, the interlocutor on the phone 
appears as a hologram, passengers play free-
floating three-dimensional Tetris – all of this could soon become 
reality, VW believes.

Head-up displays, as they are currently available on the 
market, can display their information in a limited space. In Volk-
swagen’s future project for the fully electronic vehicle ID.3, on 
the other hand, the sale of which will start in 2020, the informa-

tion is already projected into the driver’s field of vision via an 
augmented reality head-up display with direct reference to the 
environment.

Future generations of head-up displays 
will even be able to “merge” three-dimen-
sional representations with the environment, 
enabling innovative display concepts both 
in depth and close to the driver. The familiar 
dashboard could thus be eliminated in the 
future and vehicles could be operated via 
virtual switches and displays. All occupants 
would be able to see “tangible” three-dimen-
sional displays for information or interaction.

The company SeeReal Technologies is 
researching such a technology and is making 

promising progress in its development. For Axel Heinrich, head 
of Volkswagen Group Innovation, Augmented Reality is a core 
component of future mobility and interaction concepts.

The two companies have been working together since the 
end of 2018. Volkswagen’s participation is expected to intensify 
this cooperation.

https://twitter.com/eenewseurope
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Interior concept 
for autonomous cars: 
contactless interaction
By Christoph Hammerschmidt

Yanfeng, the automotive technology company known above 
all for its smart cabin concepts, and IEE, the Luxembourg 
sensor manufacturer, are jointly developing an integrated 

technology vision for future vehicle interiors. Active Space is the 
interpretation of an interactive interior in an autonomous Level 5 

vehicle.
New forms of 

mobility such as 
autonomous driving, 
carpooling and car 
sharing are expected 
to thoroughly change 
the car interior. If the 
activities associated 
with driving a car 

are partly or completely eliminated, the driver can devote this time 
to other activities. Therefore, according to the ideas of technology 
pioneers, the interior of the future must offer a multitude of different 
application scenarios. Intuitive, interactive and convenient con-
cepts that regularly focus on the user experience are playing an in-
creasingly important role. For this reason, Yanfeng’s “Smart Cabin” 
is pursuing the approach of an intelligent passenger compartment 
in which functional surfaces, health and wellness functions and 
connectivity can be seamlessly integrated into the interior in the 
future.

“As interior experts, new mobility services such as autonomous 
ride-sharing present us with enormous challenges - but also the 
opportunity to be creative and create something new,” explains 
Han Hendriks, Chief Technology Officer at Yanfeng Technologies. 
“With ‘Active Space’, we give travellers the opportunity to interact 
with the vehicle and breathe life into our vision of the Smart Cabin”.

How this technology vision can look in the Smart Cabin concept 
for fully autonomous vehicles will be demonstrated by Yanfeng in 
the XiM2020 concept car at the current IAA vehicle show.

“Active Space” shows a comprehensive experience that sensor 
technology and surface integration could offer in future interi-
ors. Installed in the rear of the passenger compartment, Active 
Space gives passengers the opportunity to create a feel-good 
atmosphere through playful interaction. The intuitive and interac-
tive sensor solution is based on the interior design and intelligent 
surfaces of Yanfeng and IEE’s sensor technology: A near infrared 
stereo camera serves as input device and monitors the vehicle 
interior, the software of the Smart Cabin Controller steers the light 
experience on the translucent textile surface based on the ana-
lyzed movements in real time. With Active Space, Yanfeng aims to 
create a tailor-made human-machine interface (HMI) solution that 
is seamlessly integrated into the interior surface.

In the XiM20, the intelligent surface also switches to four dif-
ferent modes depending on the situation. For example, there is a 
blue “Energy” mode and a violet-orange “Relax” mode. If the UV 
surface disinfection is activated, the system shows a blue bubble 
structure, in stand-by mode the surface remains white. Active 
Space can also be configured with customer-specific designs.

The combination of sensor technology and an intelligent surface 
should enable the traveller to interact intuitively with the vehicle.

https://www.facebook.com/EENews-Europe-264480083592516/
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A direct-drive display platform for microLEDs
By Julien Happich

Direct-Drive is Plessey’s newly introduced microLED 
display platform, based on the company’s proprietary 
monolithic GaN-on-Silicon technology, offering OEMs 

and product developers a solution to retrofit current products or 
develop new concept designs around a compact, flexible and 
high efficiency microLED display.

Direct-Drive targets specialised applications that require 
symbolic content, instead of individually addressed pixelized 
content. Due to the small form factor of the Direct-Drive display, 
it can be easily integrated into smart glasses, and head-mount-
ed displays for navigation, sport & leisure, and optical instru-
ments.

The symbolic content 
is fully customizable us-
ing monochrome or fully 
colourised segments 
with pixel capabili-
ties down to 2-micron, 
allowing for ultra-fine, 
ultra-high-resolution 
detail. The display is 
self-emissive, and it can 

be driven directly from an external source, requiring no back-
plane which simplifies the manufacturing process and improves 
power consumption. Direct-Drive will come ready to plug and 

play, and will include a microLED display measuring less than 
5x5mm, an embedded driver with open-source firmware, 
capable of driving the display die at up to 2A; an ATMEGA pro-
cessor, a rechargeable (USB) ultra-small battery, an integrated 
Bluetooth connection and various interfaces such as I2C/UART/
SDI/USB.

For AR applications, the Direct-Drive displays can achieve a 
much higher brightness than OLED with a power consumption 
as low as 50mW, allowing daytime viewing and a longer battery 
life, the company claims.

Xiami’s concept phone wrapped in OLED
By Julien Happich

Smartphone maker Xiaomi has unveiled a concept smart-
phone fully wrapped in OLED except for a slim stripe 
hosting a set of cameras and other sensors. With its sur-

round screen, the Mi MIX Alpha 
boasts a screen-to-body ratio of 
more than 180.6%. The proto-
type also features the world’s 
first 108MP camera recently 
announced by Samsung, a 20MP 
ultra wide-angle camera for 1.5 
cm super macro photography, 
and a 12MP telephoto camera 
with a 2x optical zoom and dual 
PD focus.

The phone is crafted with a 
combination of titanium alloy, 
ceramics and sapphire, catering 
for the high-end/luxury market.

Behind the Surround Display 
is a series of groundbreaking 
technologies that required a new 
method of device assembly, claims the manufacturer. Unlike 
traditional smartphone assembly methods, Mi MIX Alpha’s 
internal assembly is first carried out, while its display layer, 
touch panel, and protection layers are laminated one-by-one. All 
display component layers are compiled in that order to achieve 
high curvature Surround Display design, so the internal stress 

caused by bending the display layers can be released layer by 
layer. To achieve a smooth and flat surface, Mi MIX Alpha also 
uses a durable protective layer which optimizes the screen 

stack structure.
To accommodate the nearly 

all-screen offering, Mi MIX Alpha 
has minimal bezels on the top 
and bottom, and ditches the 
physical side buttons alto-
gether. A brand-new display 
acoustic technology replaces 
the traditional earpiece receiver 
and proximity sensor while the 
device’s sides are pressure-
sensitive and leverage a linear 
motor to simulate the touch of 
real buttons.

The Mi MIX Alpha is built 
around a Snapdragon 855+ 
mobile SoC and supports 5G 
bands of the three major car-

riers in Mainland China. The device also features the top-tier 
12GB+512GB memory and storage combination, and supports 
UFS3.0.

Xiaomi clearly states that such a phone is not meant to be 
mass produced, though it will run a small-scale production at 
the end of the year, for retail at over 2,500 euros per unit.

https://twitter.com/eenewseurope
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Full HD LCD video controller  
with MIPI-CSI2 input for rearview
Renesas Electronics has released what the company claims 
to be the automotive industry’s first full HD 1080p LCD 

video controller to include 
a 4-lane MIPI-CSI2 input. 
The RAA278842 LCD video 
controller’s 4-lane (or dual 
2-lane) MIPI-CSI2 input 
supports up to 1 Gbps per 
lane to interface with the 
latest generation of auto-
motive cameras, applica-

tion processors and graphics processors. The controller also 
supports a 150 MHz single-channel OpenLDI interface, and a 
variety of video interfaces and LCD panel sizes with resolutions 
up to 1920x1080. The chip has 10-bit per colour processing 
built into the image enhancement engine to provide near-zero 
latency, high quality video. Its integrated video diagnostics 
detects if the incoming video is frozen or corrupted and can 
provide a direct path for the rear camera video to be displayed 
on the LCD. This significantly improves rear camera display 
reliability, virtually eliminating the possibility of a software 
related problem causing the rear camera video to be displayed 
incorrectly or not at all. And because some application proces-
sors take several seconds to boot up (depending on the OS), 
the RAA278842 can display the camera image on an LCD in 
less than 500 milliseconds, thereby addressing the fast boot 
requirement of many OEMs.  The RAA278842 with MIPI-CSI2 
output and RAA278843 with traditional BT.656 output work 
with the system’s main processor to monitor the camera and 
the video data coming from the SoC or GPU. After vehicle 
ignition, while the instrument cluster boots up, the RAA27884x 
controller can display the carmaker’s logo or live camera video. 
The controller’s on-screen display feature can also simulate 
traditional tell-tale warning lamp checks in an instrument 
cluster application. Both controllers enable compliance with 
the FMVSS-111 safety law requiring the blind spot area behind 
the vehicle is displayed in less than two seconds after the 
driver places the vehicle in reverse gear. The chip comes in a 
14x14mm, 128-lead LQFP package.
Renesas
 www.renesas.com

Backlight LED driver targets instrument 
cluster LCD panels
Compatible with 3” to 12” vehicle LCDs, Rohm’s BD81A76EFV-
M LED driver IC is optimized for LCD backlight in instrument 
cluster, centre information displays and car navigation. Unlike 

conventional drivers with 
4 channels that sup-
port LCDs up to 8”, this 
LED driver provides 6 
channels of output (with 
120mA per channel) that 
can support LCD panels 
of up to 10-12” class. At 
the same time original 
buck-boost control 

ensures compatibility with both small and large LCDs using 
a single driver. This makes it possible to develop a common 
design of LCD control board suitable for conventional panels 
along with the latest large-size displays. In contrast to conven-
tional 6-channels backlight LED drivers using only boost con-
trol, the new driver IC can drive from 6 to 60 LEDs (1-10 LEDs/
channel) to support not only larger displays but also small and 
medium size panels. Standby current consumption is only 
10µA. Qualified to AEC-Q100, the BD81A76EFV-M integrates 
a spread spectrum function as a countermeasure against EMI 
that allows it to clear CISPR25 noise requirements for vehicle 
applications. The result is stable operation in automotive sys-
tems sensitive to noise.
Rohm Semiconductor
www.rohm.com

6.3-inch ‘letterbox’ format  
rugged TFT displays
Industrial LCD manufacturer KOE has introduced two new 6.3” 
letter-box format TFT display modules for use in panel and 

rack-mounted 
equipment. The 
Rugged+ TX16D-
204VM0BAA and 
TX16D205VM-
0BAA displays 
have a resolution 
of 800 x 280 pix-
els, a 8:3 aspect 
ratio, the latest IPS 

technology, and feature a brightness specifications of 500cd/
m² and 1000cd/m² respectively. The displays offer exceptional 
colour saturation and image stability, high contrast and deep 
black levels and have 170° viewing angles in all directions. 
KOE’s Rugged+ display modules have optical and environmen-
tal specifications derived from those used in automotive grade 
displays. They can be used under extreme temperature (-30°C 
to +85°C), mechanical shock and vibration environments. A 50-
pin CMOS interface supports 18-bit RGB data which enables 
a colour palette of up to 262K colours. Both modules have 
dimensions of 167x69.0x9.0mm, with an active LCD area of 
150.0mm x 52.5mm. KOE commits to supply the new Rugged+ 
displays for a minimum period of 5 years.
KOE
www.koe.j-display.com

High-brightness 4.3” TFT displays  
have wide viewing angles
RDS has added two new cost-effective 4.3” TFT IPS displays 
from Solomon Goldentek that provide wide viewing angles and 

high brightness. GK1YMNJC1E0 
provides a resolution of 480x272 
pixels, and GK1W43MN1J1E0 
has a resolution of 800 x 480. 
These displays integrate a driver 
circuit and a backlight unit. They 
have an operating temperature 
of -20 to 70°C. Both displays 
have an LED Lifetime of 30K 

hours, are anti-glare and display up to 16.7M colours.
Review
www.review-displays.co.uk
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Versatile computing platform could solve 
auto industry dilemma
By Christoph Hammerschmidt

It is no secret that in view of the ever-increasing volume of 
data in vehicles the automotive industry urgently needs new 
computing platforms and architectures. 

Xilinx is trying to satisfy this need with a new 
architectural approach: Adaptive Compute 
Acceleration Platforms (ACAPs) combine 
enormous computing power with unprec-
edented configuration flexibility.

The higher the level of autonomous driv-
ing, the more sensors and communication 
devices the vehicles need. This leads to an 
explosive increase in the amount of data 
to be processed. Because this electronic 
perception of the environment is a very 
time-critical matter, this data must also be 
processed without any delay. The complexity of acquisition and 
control tasks also requires the 
extensive use of artificial intel-
ligence. In addition, the automo-
tive industry is currently undergo-
ing a phase of restructuring: Car 
manufacturers are increasingly 
converting their vehicles into 
platforms for providing digital 
services. This wealth of tasks can 
no longer be accomplished with 
conventional processor-based 
architectures, and even heteroge-
neous architectures with multiple 
different hardware accelerators 
often reach the limits of what is 
feasible - also because of their 
lack of flexibility in adapting to 
differently structured processing 
tasks. Adaptive platforms are 
needed.

This is one of the driving forces for Xilinx to develop a com-
puting and signal processing architecture that is no longer sub-
ject to these limitations. More than 
a year ago, Xilinx CEO Victor Peng 
announced this architecture, now 
the first chips are available. Under 
the name “Adaptive Compute Ac-
celeration Platform” (ACAP), the 
company is breaking new ground 
in the provisioning and configura-
tion of chip-level computing re-
sources, with the ACAP approach 
going far beyond the FPGAs and 
SoCs it has offered hitherto. ACAP 
is a highly integrated heteroge-
neous multi-core computing plat-
form that can be flexibly modified 
at both the hardware and software levels (Fig.1).

The ACAP architecture is not only suitable for the kind of 
tasks that occur in the automotive sector. Rather, it can also be 

used in other segments such as data centers, 5G mobile com-
munications or robot controls. However, the automotive industry 

plays a particularly important role for Xilinx, 
as Senior Automotive Director Willard Tu 
explains. Car manufacturers are increasingly 
opting for computing solutions from Xilinx; 
the number of vehicle models in which the 
Californian company’s hardware is installed is 
continuously increasing: in 2014, FPGAs and 
SoCs from Xilinx were found in 29 different ve-
hicle models from 14 manufacturers, by 2018 
there were 111 models from 29 manufactur-
ers. Almost all OEMs and Tier Ones in the 
automotive industry are now Xilinx customers.

The new ACAP product family Versal is 
designed to simplify and accelerate the development of auto-

motive electronics. To this end, 
it combines a standard-oriented 
approach with high quantities 
and thus enables cost optimiza-
tion, promises Tu.

But what exactly does such 
a chip contain, what is hidden 
in the housing with its many 
hundreds of connector pins? 
Depending on the version, these 
chips contain one or more dual-
core processors from ARM’s 
Cortex-A72 and Cortex-R5 se-
ries. In addition, there are up to 
1900 floating-point DSP engines 
optimized for low-latency real-
time tasks and up to 400 AI infer-
ence engines. The whole thing is 
garnished with a large block of 
programmable logic comprising 

around 1.9 million cells, as well as various memory blocks and 
interfaces for Ethernet, PCIe, MIPI and much more. Tu promises 

that the almost delay-free com-
puting power will far exceed all 
previous arrangements of CPUs 
and GPUs. And the ACAPs are not 
supposed to outdo the established 
competition in terms of raw horse-
power, but also in terms of flexibil-
ity: The different phases of driving 
place very different demands on 
the provision of computing power 
to the installed computers. When 
driving semi-automatically on the 
motorway, for example, other sen-
sors are active than when park-
ing. The ACAP architecture can 

combine these different requirements in a single chip - for this 
purpose, the configuration can be dynamically modified (see 
fig.2). Xilinx calls this feature Dynamic Function Exchange (DFX).

DIGITAL SIGNAL PROCESSING & ACCELERATORSDESIGN & PRODUCTS

  Fig.1: Basic architecture of the ACAP platform (C) Xilinx.

Fig. 2: Functions can be swapped dynamically (C) Xilinx.
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An outline of the autonomous vehicle industry 
and its distributed SoC future
By Bob Siller

For many years, engineers, scientists and science fiction 
writers have only dreamed of autonomous land vehicles. 
Now, automated vehicles are a reality, predicted to over-

come a wide swath of society’s challenges, such as improving 
fuel efficiency and traffic flow, relieving tired and distracted trav-
ellers and reducing the need for parking space — even reducing 
crime. Meanwhile, automated vehicles are already facilitating 
new business models for transportation as a service, especially 
via ride sharing. 

The development of automated and autonomous vehicles 
represents a massive opportunity for every segment of the 
electronics supply chain, including semiconductor and sen-
sor vendors, IP suppliers, and systems companies. Embedded 
FPGA (eFPGA) is the latest offering that promises to be far more 
than simply a ‘better mousetrap.’ The emergence of eFPGAs is 
both inevitable as it is essential at this juncture of the history of 
microelectronics.

Over time, FPGAs have proliferated across all electronic 
sectors. With the inclusion of system-level features in smaller 
process geometries, FPGAs have improved markedly in per-
formance, power and cost and provide significant value-add 
to even high-volume applications. The functional richness of 
FPGAs has also made segments accessible that were once the 
exclusive domain of DSPs, GPUs and MCUs and in automotive 
applications, where platforms take up to 8 years to develop, 
FPGA flexibility has already become invaluable.

AI and self-driving architectures
A great leap was made in the development of autonomous 
vehicles with the introduction of artificial intelligence (AI) in the 
form of trainable neural networks, deep learning, and sensor 
fusion. Trainable neural networks turned recognition algorithms 
upside down; instead of hard-coding algorithms to recognise 
specific objects, they are trained to recognise individual objects 
through inference using object classes. Real-time neural net-
works require trillions of operations per second to make these 
inferences. 

At the same time, these neural networks must process 
immense amounts of sensor data from visible-light and IR cam-
eras, radars, lidars, ultrasonic sensors, and such. This sensor 
data must be combined with map data to produce an accurate, 
real-time model of the vehicle’s surrounding environment. Pro-
cessing the data from all of these sensors in real-time is another 
huge computing challenge. 

Sensor-fusion and vision-processing systems help to reduce 
the computing load on neural-network inference engines. Con-
ventionally, image pre-processing is executed separately from 
the CPU, interfacing with the CPU via one or more high-speed 
buses. There is a latency penalty when co-processors are 
implemented in separate devices. 

Combining eFPGA IP with a CPU in a unified sensor-fusion 
architecture can be the most efficient way to ensure rapid 
response to visual, IR, or radar alerts of rapidly changing traffic 

conditions. Vision processors — which typically operate on 2D 
camera images — are increasingly including 3D imagery. These 
vision-processing systems rely on years of graphic-processor 
research in edge extraction, format conversion, colour-balanc-
ing, and resolution changes. Some vision-processing vendors 
have promoted the value of convolutional neural networks in 
object classification and recognition. CPU vendors with experi-
ence in both worlds have tried to balance more traditional CPU/
GPU tasks with specific neural-network pattern-recognition 
engines. 

The race to find the “right” architecture for a self-driving plat-
form is ongoing. Today, advanced driver-assist systems (ADAS) 
developers tend to favour automotive intelligence models that 
assume a centralised processing network in which multicore 
RISC CPUs with enhanced DSP capabilities managed a suite of 
specialised subnetworks. Some manufacturers have discussed 
the benefits of moving to a decentralised model,  but the prob-
lem has usually been the workloads. However, the right size 
eFPGA in a SoC can handle both centralised or decentralised 
workloads, increasing flexibility for one OEM platform to scale 
across a model range of vehicles. All of these diverse systems 
and subsystems must collaborate as an integrated whole in real 
time to implement safe and reliable automated/autonomous 
vehicles. 

Meeting self-driving performance goals
Both centralised and decentralised architectural design ap-
proaches will require hardware acceleration in the form of 
far more lookaside co-processing than is currently realised. 
Whether centralised or decentralised, the anticipated com-
puting architectures for automated and autonomous driving 
systems will clearly be heterogeneous and will require a mix of 
processing resources used for tasks ranging in complexity from 
local-area-network control, translation and bridging, to parallel 
object recognition based on deep-learning algorithms running 
on neural networks.

Sensor hubs require lookaside image processing for warp 
and stitch effects. Ethernet networks require IP for packet filter-
ing/monitoring and for special bridges to handle legacy CAN 
and FlexRay networks. The power-hungry CPUs and GPUs 
used in first-generation autonomous automotive computing 
architectures will give way to highly-specialised compute nodes 
using programmable acceleration because these design alter-
natives deliver more processing power with far less power con-
sumption. The growing need for far more computing power and 
more memory bandwidth strongly suggests that future designs 
for automated and autonomous driving systems will increasingly 
use ASIC and SoC technologies to achieve the specific power, 
performance, and cost objectives of these extremely demand-
ing automotive system designs. Conventionally, ASICs and 
SoCs lack the hardware flexibility needed for dealing with situ-
ations where the most critical algorithms are changing rapidly, 
as with the case of self-driving automotive systems. The most 
direct path to incorporating flexible, programmable processing 
elements into ASICs and SoCs is through the addition of eFPGA 
IP cores. 

Bob Siller is director of product marketing at Achronix  
– www.achronix.com 
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eFPGA programmability  
and functional safety 
The transition from pilot-assisted ADAS to fully-autonomous 
self-driving vehicles has intensified the role of safety in new 
vehicles, as drivers expect to be swaddled in multiple levels of 
autonomous safety to prevent accidents and collisions. 

Early work in EDA and SoC communities has standardised 
ISO 26262 development methodologies for ensuring functional 
safety in IP. The failure modes, effects, and diagnostics analysis 
(FMEDA) technique spells out standard specifications for func-
tionality and failure modes of IP elements, the effect of a failure 
mode on product functionality, the ability of automatic diagnos-
tics to detect failure, the design strength, and the operational 
profile, including environmental stress. 

A robust self-driving system must maximise the diagnostic 
coverage of IP elements and deliver extraordinary functional 
safety by handling safe, detected, and undetected faults ap-
propriately. 

eFPGAs enhance the safety of the vehicle as a system due 
to their programmable nature. Besides hosting in-flight ve-
hicle functions, an eFPGA in an SoC can also host extensive 
hardware diagnostic routines that can run orders of magnitude 
faster than software-based diagnostics. Greater diagnostic 
speeds can greatly increase fault coverage for in-vehicle built-in 
self-test (BIST). Moreover, the eFPGA’s programmatically aids 
in implementing the ISO 26262 safety life cycle by allowing 
automotive manufacturers the ability to update systems that 
are already deployed. For example, if the root cause of an ac-
cident was an error in the object-detection algorithm hosted in 
hardware (for performance reasons), a fix can be pushed out to 

the entire vehicle fleet as soon as it is developed, bypassing the 
lengthy and costly hardware development and redeployment 
process. 

Distributed control implies  
distributed intelligence 
Automotive designers increasingly assume significant distrib-
uted intelligence within the vehicle’s chassis because of camera 
placement and the need for localised sensor hubs to reduce the 
volume of data to be centrally processed. Early proponents of 
multicore, multithreaded processors foresaw much of the sen-
sor processor being centralised in or near the dashboard, albeit 
for highly parallel operations such as object recognition. 

Today, the fuzzy borders between advanced ADAS in piloted 
autos and the full autonomy of level-3- and-higher self-driving 
cars has steered attention to more distributed intelligence, 

where CPUs, GPUs, and neural-
network processors provide multiple 
points of management and control 
within the chassis. This shift implies 
more opportunities for programma-
ble architectures that exist outside of 
one, all-encompassing SoC design. 

Today, the ADAS processor mar-
ket is growing by more than 25% per 
year. The migration of ADAS features 
from luxury vehicles to midrange and 
even entry-level vehicles is driving 
this growth. These ADAS features 
will be almost universal by the middle 
of the next decade. Large semicon-
ductor vendors that seek to steer 
development ecosystems toward 
particular domains of expertise will 
dominate the market for self-driving 
system processors. IP developers 
will attempt to disrupt these closed 
models by offering specialised 
processor cores while highlighting 
the differentiation that these cores 
enable. 

This market somewhat resembles 
the days when enterprise networks 
were evolving into data centres. 
Processor-centric semiconductor 
suppliers sought to define the entire 
system architecture, while the design 

community displayed a diverse, Wild-West attitude, sampling 
different architectures to avoid giving one component supplier 
(and hence an OEM or automotive manufacturer) a proprietary 
edge. In such an environment, programmable logic configured 
as IP, such as Achronix’s multiple generations of Speedcore 
eFPGA, will play an important role both in near-term piloted and 
autonomous vehicle development and for many years to come 
as distributed architectural development for all types of vehicle 
subsystems evolves.

Speedcore eFPGA IP offers many design advantages in addi-
tion to raw processing power. These design advantages include 
minimising memory-transfer overhead and CPU interrupts by al-
lowing fused sensor data to be written directly to a CPU’s cache 
or on-chip memory instead of off-chip memory. 

https://twitter.com/eenewseurope
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Co-creating the future of cities
Advantech and its co-creation partners are working 
together to deploy a range of IIoT solutions that are 
transforming the future of cities, including value-
added Solution Ready Packages (SRPs) to accelerate 
growth. The third wave of digital revolution has 
officially begun.

In addition, dedicated BIST circuits, 
which are required in CAN designs and 
often consume as much as 10% or 15% 
of an ASIC’s or SoC’s logic, can in many 
cases be eliminated by instantiating the 
BIST circuitry within the eFPGA — but 
only when needed. When the BIST cir-
cuitry is not required, the resources in the 
eFPGA can be reallocated using partial 
reconfiguration. Similarly, an eFPGA can 
implement on-chip probing functions for 
diagnostics only when required. 

An eFPGA permits new algorithms to 
be programmed into fielded systems. This 
ability extends the life of deployed ASICs 
and SoCs in the field, if suitably equipped 
with an eFPGA. Coincidentally, the exist-
ing use of Speedcore IP in 5G cellular 
designs will enable yet-to-be-designed 
vehicle-to-anything (V2X) communication 
interfaces to be implemented in existing 
equipment. 

To conclude, for the fully autonomous, self-driving vehicles 
of the future, the existence of dozens and even hundreds of 
distributed CPUs and numerous other processing elements is 
assured. Peripheral sensor-fusion and other processing tasks 
can be served by ASICs, SoCs, or traditional FPGAs. 

But the introduction of embedded FPGA blocks such as 
Achronix’s Speedcore eFPGA IP provides numerous system-
design advantages in terms of shorter latency, more security, 
greater bandwidth, and better reliability that are simply not pos-
sible when using CPUs, GPUs, or even standalone FPGAs.
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CacheQ platform revs up processor, FPGA performance
By William G. Wong

With the CacheQ Ultravisor, developers can deploy 
distributed computation to processors, GPGPUs, and 
FPGAs. Distributed processing offers performance 

advantages, but programming it in a scalable fashion can be 
a challenge. Enterprise FPGA platforms like Xilinx’s Alveo and 
Intel’s PAC are popular because they can support parallel pro-
cessing in programmable hardware. 
Unfortunately programming FPGAs 
isn’t an easy task either. Partitioning 
systems across a number of chips is 
even more difficult.

CacheQ has designed a heteroge-
neous distributed acceleration system 
that can target a range of platforms 
from arrays of processors to FPGAs. 
The company’s QCC Acceleration 
Platform is a development environ-
ment that handles these heterogenous 
computing resources. It’s designed to 
provide orders of magnitude of perfor-
mance improvement while significantly 
reducing development time.

“Demand for hardware acceleration beyond x86 is tremen-
dous,” says Clay Johnson, chief executive officer and co-founder 
of CacheQ Systems. “Our goal is to simplify high-performance 
data center and edge-computing application development. The 
QCC Acceleration Platform meets that goal and will enable new 
solutions across a variety of applications, including life sciences, 
financial trading, government, oil and gas exploration, and indus-
trial IoT.”

The platform is based on the CacheQ virtual machine (CQVM). 
Applications are compiled using an LLVM-based compiler that 
generates the CacheQ target language (CTL). This approach is 

typical for LLVM-based compilers, including popular C/C++ ver-
sions. In turn, it can be used to target a particular platform like 
an FPGA. A system can also be run through the virtual-machine 
optimizer and partitioner.

Partitioning is important for large applications that will span 
multiple chips, systems, or even data centers. It can be a chal-

lenging problem because of 
timing, memory, and pipeline 
considerations. Many developers 
do this manually, but having a tool 
that’s able to handle it automati-
cally or under user-configuration 
control allows for easy repartition-
ing. Thanks to the approach, cus-
tom many-port pooled memory 
architectures can be included, 
significantly improving overall 
system performance. FPGAs lend 
themselves to such a technique.

CacheQ needn’t target a ho-
mogeneous system. In fact, most 
systems will be heterogeneous 

in nature, making partitioning and support issues like memory 
management critically important. Issues like pointer support, 
memory-pool management, and multiport memory designs come 
into play, leading to a rather complex solution. Repartitioning a 
system can change how these pieces work together and how 
they’re structured. Manual programming would be prone to er-
rors, whereas the compiler and tool approach used here handles 
these automatically, enabling changes to be made and quickly 
evaluated.

This article first appeared on Electronic Design -  
www.electronicdesign.com 

CacheQ targets a variety of platforms from GPGPUs to 
FPGAs.

Sensor-data-fusion engine is GNSS jamming-proof
By Julien Happich

CEA-Leti and Orolia have jointly developed a new sensor-
data-fusion engine that ensures resilient positioning and 
navigation even in cases of global navigation satellite 

system (GNSS) jamming or spoofing.
Called FlexFusion, the algorithm technology processes data 

from GNSS, inertial management units (IMU) and odometers to 
provide precise positioning in all conditions. FlexFusion’s design 
relies on a modelisation of GNSS and IMU (triple-axis accelerom-
eter, triple-axis gyrometer and triple-axis magnetometer) output 
for synthetic trajectory generation.

The fusion approach exploits Bayesian estimators, e.g. Kal-
man filters. The first algorithm was setup on modelling signals 
and its optimization relies on an extensive real-life sample data-
base acquired through field test. This process used CEA-Leti’s 
HYLOC reference platform, which provides a reference position-
ing of a few centimeters. More than 100 trajectory samples were 
collected in urban, suburban, forest and mountain environments 
with different GNSS outage conditions.

The new positioning technology supports edge AI because the 
data-fusion algorithm is performed locally to ensure that position-
ing and navigation information is available locally and is fail-safe 

even in case of jamming or spoofing of GNSS data.
“Recent events have demonstrated that it is possible to 

change the course of a ship or force a drone to land in a hostile 
area by simply spoofing GPS signals,” explained CEA-Leti CEO 
Emmanuel Sabonnadière. “The increasing reliance on a GNSS 
for the execution of military operations and terrestrial, aeronautic 
and naval transportation requires using positioning and naviga-
tion systems that are able to detect GNSS outages and provide 
resilient position and navigation features.”

A version of FlexFusion that demands less of the CPU imple-
ments a loose coupling algorithm that uses GNSS receiver-output 
positions as entry of the algorithm. An advanced version imple-
ments a tight coupling fusion algorithm of GNSS and IMU data 
that significantly enhances the resilience of positioning and navi-
gation under real-world conditions. This novel approach enables 
total control of treatments and filtering applied to raw signals, 
which increases performance of the fusion. It also improves 
positioning performance in particular if there are fewer than four 
GNSS satellites available, or when there are recurrent multi-
trajectories, which sometimes occur in urban canyons. CEA-Leti 
has licensed the patented FlexFusion algorithm to Orolia.

https://twitter.com/eenewseurope


 31   www.eenewseurope.com eeNews Europe NewsOctober 2019

DIGITAL SIGNAL PROCESSING & ACCELERATORS

New Ready-To-Use  
Cable Assemblies

Now Available with  
Reverse Fixing Screw-Lok  

for Design Flexibility
- Save time and money on tooling,  

training and testing cables

- Metal back-shells for maximum  
strain relief and RF shielding

- Up to 45% smaller and up to  
75% lighter than Micro-D

- Resists extremes of shock,  
vibration and temperature

- Excellent out-gassing properties

www.harwin.com/
gecko-sl

Higher Reliability
smaller footprint

Harwin Gecko-SL EENews May 19.indd   1 16/04/2019   10:27

AI processor startup emerges from Imagination
By Peter Clarke

AI processor startup Mindtech Global Ltd. (Kings Langley, England), formed by 
executives formerly with Imagination Technologies, has announced the avail-
ability of its Chameleon simulator and AI tools.

AI processors will be launched in the near future, the company states, but for now 
customers can use the Chameleon simulator to create synthetic vision datasets for 
training neural networks and the tools, provide a data management framework for 
deep learning systems.

Mindtech is on a path to introduce 
integrated AI processors for visual pro-
cessing in a variety of target markets. This 
includes what Mindtech describes as a 
“third-generation” AI engine at the core of 
the chips with a fourth-generation under 
development. Target markets include au-
tomotive driving, unsupervised machines, 

retail and security.
It remains unclear what the first two generations of AI technology are, whether 

Mindtech is making use of licensed AI technology, or is simply characterizing its 
technology as being of industry-wide third and fourth generations. The company was 
founded in about May 2018.

“Two generations have already seen silicon; the third generation is currently being 
integrated into our family of processors targeted for launch in the near future. Our 
integrated processor road map delivers solutions covering IoT sensor fusion, high 
performance visual processing for client side products and edge servers,” the com-
pany states on its website.

For the purpose of training AI processors real-world data sets have a number of 
limitations including bias, modelling of edge cases, and privacy and GDPR issues. 
The use of synthetic data improves the accuracy of neural networks, can actively 
reduce bias and reduce the amount of data required, Mindtech asserts.

Chameleon AI tools manage the merging, verification and augmentation of datas-
ets for use in industry standard frameworks such as TensorFlow and Caffe2. The tools 
report and visualize relevant statistics for results analysis.

Samsung announces 5G-capable Exynos processor
By Peter Clarke

Samsung Electronics Co. Ltd. has announced the Exynos 980 processor with 
an integrated 5G modem capable of download speeds of up to 2.55Gbps. The 
chip is designed in Samsung’s 8nm manufacturing process technology and the 

CPU has a six-two split little-big architecture divided between two 2.2GHz Cortex-
A77 cores and six 1.8GHz Cortex-A55 cores.

There is a Mali G76 MP5 graphics proces-
sor unit so Samsung has stuck with ARM GPU 
for now and a dedicated neural processing 
unit. The integrated modem conforms to 5G 
New Radio and achieves 2.55Gbps sub-6GHz 
download and 1.28Gbps upload. The mo-
dem also supports LTE at 1Gbps download 
and 200Mbps upload. The chip supports an 
extreme display size of 3360 by 1440 pixels 
and for video 4K UHD 120fps encoding and 

decoding with HEVC (H.265), H.264 and VP9 codecs.
Rather than being coupled with a separate 5G modem, the 5G-enabled Exynos 

980 not only helps reduce power consumption but also increase the space efficiency 
within a device.

The neural processing unit (NPU) features elevated performances of up to 2.7 times 
compared to its predecessor and is built into the Exynos 980 to provide new levels of 
on-device intelligence. The modem also supports the incoming Wi-Fi 6 standard, IEEE 
802.11ax, that provides faster speed and greater stability for seamless online gaming 
and smooth high-resolution video streaming over Wi-Fi networks.
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Aurix safety processor gets AI accelerator
By Christoph Hammerschmidt

Infineon’s Aurix family of microcontrollers can be found in 
almost all applications where functional safety is of cen-
tral importance - especially in functions around automated 

driving. The next generation of these microcontrollers will be 
equipped with a hardware accelerator for AI algorithms. To this 
end, Infineon is cooperating with the 
EDA expert Synopsys.

AI and neural networks are es-
sential building blocks for auto-
mated driving, for example in the 
classification and tracking of objects 
or in determining the route in traffic. 
In addition, they help to optimize 
many other automotive applications, 
reduce the cost of ECUs, improve 
their performance and accelerate 
their market launch. For example, AI 
and neural networks enable opti-
mized autocalibration of engines 
and reduce the number of sensors 
required by generating precise 
mathematical models of the physical 
reactions in a system. At the same time, AI applications require 
significantly more computing power than standard algorithms. 
Therefore, Infineon’s Aurix microcontrollers will be equipped 
with a Parallel Processing Unit (PPU) specifically for processing 
AI algorithms. For the development of the PPU, the chip manu-
facturer uses the processor IP of the ARC EV from Sysnopsys.

The PPU is intended to ensure that the Aurix microcontrollers 

meet the increasing requirements for computing power in terms 
of security, data throughput and energy efficiency,” says Peter 
Schäfer, head of the microcontroller business in Infineon’s 
Automotive Division. The measure is intended to make the Aurix 
fit for data-intensive automotive applications such as future 

gateways, domain and zone 
controllers, engine control, elec-
tromobility and advanced driver 
assistance systems.

The PPU will take the real-time 
and AI capabilities of the Aurixes 
to a new level. The performance 
of the PPU will be significantly 
higher than the current accelera-
tors, promises Infineon. This will 
enable the microcontrollers to 
process data from sophisticated 
sensors, for example, which is 
currently not possible due to the 
high real-time requirements. The 
PPU will accelerate KI algorithms 
such as RNN (Recurrent Neural 

Network), MLP (Multi-Layer Perceptron), CNN (Convolutional 
Neural Network) and RBF (Radial Basis Function).

By supporting CNN, the PPU will also facilitate the develop-
ment of holistic security systems in addition to safety. It will en-
able multi-layered security concepts that support techniques for 
Intrusion Detection and Prevention (IDP) systems, such as Deep 
Packet Inspections or System Entropy Monitoring.

Bosch introduces AI-based camera for automated driving
By Christoph Hammerschmidt

Reliable environmental perception is still a major challenge 
for vehicle developers in the field of autonomous driving. 
A camera from Bosch that uses artificial intelligence is 

expected to bring progress in this area. The central component 
is Renesas’ V3H system-on-chip.

Like virtually all other technology 
suppliers and OEMs, Bosch’s environ-
mental detection technology is based 
on several sensor principles - radar, 
ultrasound, and video technology. Be-
cause they come closest to the human 
eye in terms of structure and function, 
cameras play a central role in this - both 
in automatic driving and in driver as-
sistance.

Bosch is now talking about how the 
company has succeeded in raising cam-
era technology in cars to a new level of development: Thanks to 
the combination of a special multi-path approach with artificial 
intelligence (AI) for object recognition, the perception of the sur-
roundings is much more reliable and road traffic safer, promises 
Bosch.

Surprisingly, the new Bosch MPC3 camera does not support 

the stereo principle, in which two camera eyes inherently create 
a spatial image. Instead, it is a mono camera whose built-in 
AI is intended to enable robust object recognition. The central 
component of the camera is the V3H-SoC from Renesas.

With its help, the Bosch engineers 
have taught the camera how to reli-
ably detect whether a road edge can 
be driven on or not, even if there are 
no road markings, for example. The 
algorithms also improve existing driver 
assistance systems and expand their 
range of applications. In order to 
prevent collisions, it is conceivable, 
for example, to implement automatic 
emergency braking for various animal 
species. In addition, the reliability of 
triggering emergency braking increases 

because the camera can also detect partially concealed pedes-
trians. The new Bosch camera can reliably read text or numbers 
on traffic signs thanks to optical character recognition and 
display the information to the driver via a fade-in in the cockpit. 
The MPC3 will be appear in production vehicles as early as 
2019, Bosch said.
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AI processor architecture for neural network 
inferencing at the edge
CEVA’s second-generation AI processor architecture, NeuPro-
S, has been designed for deep neural network inferencing at 
the edge. The IP-licensing company has launched NeuPro-S 
together with what it claims to be the industry’s first deep 
neural network compiler technology to support heterogeneous 
co-processing of NeuPro-S cores together with custom neural 
network engines, in a unified 
neural network optimizing run-
time firmware. NeuPro-S, along 
with CDNN-Invite API is aimed 
at any vision-based device with 
the need for edge AI process-
ing, including autonomous cars, 
smartphones, surveillance cam-
eras, consumer cameras and the 
emerging use cases in AR/VR 
headsets, robots and industrial 
applications. Designed to optimally process neural networks 
for segmentation, detection and classification of objects within 
videos and images in edge devices, NeuPro-S includes system-
aware enhancements such as multi-level memory systems to 
reduce costly transfers with external SDRAM, multiple weight 
compression options, and heterogeneous scalability that en-
ables various combinations of CEVA-XM6 vision DSPs, NeuPro-
S cores and custom AI engines in a single, unified architecture. 
This enables NeuPro-S to achieve on average, 50% higher 
performance, 40% lower memory bandwidth and 30% lower 
power consumption than the company’s first-generation AI 

processor. The NeuPro-S family includes NPS1000, NPS2000 
and NPS4000, pre-configured processors with 1000, 2000 and 
4000 8-bit MACs respectively per cycle. The NPS4000 offers 
the highest CNN performance per core with up to 12.5 Tera 
Operations Per Second (TOPS) at 1.5GHz and is fully scal-
able to reach up to 100 TOPS. The CDNN-Invite API allows the 
seamless incorporation of customer’s designed neural network 
engines into CEVA’s award-winning Deep Neural Network 

(CDNN) framework. CDNN will 
then holistically optimize and 
enhance networks and layers to 
take advantage of the perfor-
mance excellence of each of the 
CEVA-XM6 vision DSP, NeuPro-
S and custom neural network 
processors. The fully program-
mable CEVA-XM6 vision DSP 
incorporated in the NeuPro-S 
architecture facilitates simul-

taneous processing of imaging, computer vision and general 
DSP workloads in addition to AI runtime processing. This also 
allows customers and algorithm developers to take advantage 
of CEVA’s extensive imaging and vision software and librar-
ies, including the CEVA-SLAM software development kit for 3D 
mapping, CEVA-CV and CEVA-VX software libraries for com-
puter vision development, and its recently acquired wide-angle 
imaging software suite including dewarp, video stitching and 
Data-in-Picture sensor fusion technology.
CEVA DSP
www.ceva-dsp.com

Continental buys into AI startup Cartica
By Julien Happich

Technology company Continental announced it has ac-
quired a minority stake in Israeli start-up company Cartica 
AI who develops software in the field of artificial intel-

ligence.
The solutions from Cartica AI are designed to accelerate 

machine learning in the field of 
object recognition, which will find 
widespread use in future automotive 
systems for automated and autono-
mous driving.

Continental already uses tech-
nologies from the field of artificial 
intelligence for object recognition in 
advanced driver assistance systems. 
The sensor data and images are 
used to identify road traffic objects 
with the aid of the software in the 
vehicle control units. The calculation 
of driving strategy is subsequently 
based on this environment recogni-
tion. Up to now, the corresponding systems for object recogni-
tion have had to be manually and extensively trained: every 
traffic situation and every object on the road first needs to be 
classified and designated by a human.

This is a very time-consuming and cost-intensive process, 
especially for safety-relevant applications. With Cartica AI’s 
AI-based software solution, much less manual input will be 

required. Here, Continental sees a great opportunity for new 
vehicle systems from various companies and manufacturers to 
be prepared for use on the road more quickly.

“Cartica AI offers the opportunity for faster production of AI 
projects in the automotive sector. It could be an alternative to 

lengthy and complex human safe-
guards in the area of data quality 
in machine learning,” explained 
Demetrio Aiello, head of Artificial 
Intelligence and Robotics at Con-
tinental.

“Continental’s investment in 
Cartica AI underscores its strategy 
of becoming an AI-empowered 
company. To this end, we already 
rely on nearly 500 AI experts within 
the company. In addition, we have 
established an intensive scientific 
network in the field of AI through 
our partnerships with international 

research institutes. The investment in Cartica AI as a risk capital 
provider now forms the third pillar of our activities in the AI en-
vironment. This is where we support promising AI companies,” 
concluded Aiello.

Continental’s aim is to make the Cartica AI software available 
to the entire automotive industry and thus promote the rapid 
implementation of AI technologies for safe mobility solutions.
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While Near Field Communication (NFC) first appeared 
in mobiles in the early 2000s, it has long remained in 
the shadows vis-à-vis other wireless technologies. 

Until Apple’s adoption for payments in 2015, NFC was mostly 
found on high-end Android mobiles. Apple Pay brought NFC 
new public attention but only reinforced the association of NFC 
with payment apps. With the release of iOS-13, 2019 may be the 
game-changing year for NFC.  In this latest release, Apple opens 
up access to the full range of NFC capabilities on iPhones. Why 
is this an important evolution? What new app opportunities 
does this create? Does this represent an opportunity for NFC to 
become a “universal” technology in the eyes of mobile users?

NFC and the mobile
Near Field Communication finds 
its origins in a set of technolo-
gies that were developed for 
contactless smart cards. These 
technologies were essentially, but 
not exclusively designed for use 
in secure applications such as 
payments, transportation, access 
control and personal identifica-
tion.
Foreseeing the role mobiles 
would play in daily life, industrial players set out to ensure the 
place of these contactless technologies. They regrouped them 
under a common standard called Near Field Communication 
aimed at ensuring interoperability whether implemented in sim-
ple passive devices (cards and tags) or more complex systems 
like card-readers and mobiles.
In its earliest uses, NFC simply allowed the mobile to be used 
as a substitute for contactless smart cards. An NFC-equipped 
mobile, however, is much more than a smart card. It benefits 
from three complementary modes of operation:
   •   Card emulation: The mobile acts as a contactless smart 

card. This is the most common mode for NFC in payment 
and transportation applications.

   •   Reader: The mobile plays the role of a tag reader. It can read 
a tag or a smart card (such as an ID card or passport). This 
mode offers a range of potential new applications when 
mobiles connect to other equipment or appliances. 

   •   Peer-to-peer: Two mobiles can establish a secure, symmetric 
communication with each other. A typical application is for 
exchanging files such as contact information.

NFC’s challenges with mobile manufacturers
NFC’s conquest of the mobile market has been gradual and 
largely invisible to mobile users. NFC was present as early as 
2010, but not universally on Android mobiles. Android mobiles 
did adopt NFC’s full capabilities rapidly. Here we saw the emer-
gence of NFC – Bluetooth pairing apps. However, with the slow 
adoption of mobiles for payments, NFC lacked the killer app that 
would bring it significant public attention.
IOS began adoption later and advanced incrementally. Apple 
started with NFC features that they could sell as services. NFC 

first appeared on 
iPhone-5s in 2015, 
but was reserved 
exclusively for Apple 
Pay. From iPhone-7 
(iOS-11) to iPhone 
XS/XR (iOS-12), 
Apple gradually 
opened some possi-
bilities to read NFC 
tags. This enabled 
marketing apps 
such as launching 

web sites by reading a product 
tag. Apple, however chose to 
keep a tight rein on access to 
NFC commands and the pos-
sibility to write data to tags.
The June 4th, 2019 announce-
ment of iOS-13 may be an un-
leashing point for NFC. IOS now 
removes restrictions on writing 
information to tags. Combined 
with dynamic NFC tags, this 
opens new opportunities for NFC 

to finally show off its unique advantages.

Unique characteristics tied  
to a one-of-a-kind technology
Among wireless technologies (Wi-Fi, Bluetooth, ZigBee, LoRa, 
etc.), NFC is one-of-a-kind. It is based on an “active” device 
(a mobile or reader) and a “passive” device (a tag or card). A 
mobile (in reader mode) provides power and a low-frequency 
(13.56 MHz) radio channel called a carrier signal. An NFC tag is 
dormant in the absence of this signal. It is mute until the mobile 
is within a few centimetres and emitting a carrier signal. The tag 
does not emit its own signal. It simply modulates the mobile’s 
carrier signal.
NFC derives two unique characteristics from this:
   •   A Short range of only a few centimetres. This may be seen 

as a severe limitation. However, it is an advantage for securi-
ty – for example, when pairing a mobile to communicate with 
another appliance. The principle is simple. The user’s mobile 
has to be very close to the NFC tag on the appliance. This 
makes it impossible to confuse the desired appliance with a 
similar appliance in the same environment. This also reduces 
opportunity for eavesdropping thus diminishing risks of a 
man-in-the-middle attack.

   •   Reduced energy consumption and unwanted radio emis-
sions. The tag does not emit its own signal. It uses the 
mobile’s signal when present. Used alone or with Bluetooth 
or Wi-Fi, there is no need to emit periodic advertising signals 
that consume energy, pollute, and that may draw unwanted 
hackers’ attention.

These characteristics are essential for NFC’s primary target 
applications in payment, transportation and access control. For 
mobiles, these characteristics are also very pertinent when NFC 
complements other technologies (ex. Bluetooth, Wi-Fi) for pair-
ing and securing mobile-to-appliance communications.
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Changes in iOS-13 to boost NFC popularity
By Francis Lamotte

Francis Lamotte is the CEO of IoTize - www.iotize.com

A dynamic tag use a buffer where information can be written 
and read by two or more devices.

Example of a standalone NFC tag.
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Where is NFC used with mobiles?
Many NFC applications have been demonstrated on mobiles, 
but its successes have been with the card emulation and 
reader modes. NFC’s first success was in supplanting smart 
cards with mobiles. Mobiles like smart cards include secure 
electronic components (a.k.a. secure elements) and are present 
everywhere in our daily lives. It was only logical that the most 
popular smart card applications (payment and transport) would 
quickly become key applications for NFC mobiles. Payment 
services initially offered by Apple, Google and Samsung are to-
day being duplicated by bank-specific solutions. Transportation 
solutions based on NFC are spreading in all countries following 
initial successes in Asia. Soon, having a set of cards in your 
wallet will be ‘has been’ – all replaced by one mobile.
The Reader mode has seen less success than card emulation. 
Even though NFC mobiles can read and write data contained 
in an NFC tag, this mode finds itself in competition with cheap 
but static barcodes and QR codes. While QR codes beat NFC 
tags on initial cost, this thinking ignores NFC advantages:
   •   Aesthetic – tags can visually be made to look like anything, 

to project brand image, to integrate product packaging and 
thus meet consumer’s aesthetic expectations.

   •   Durable – QR codes can be erased, damaged, or hidden. 
NFC tags protect. Tags can even be placed behind plastic 
shielding in severe industrial environments.

   •   Modifiable – Data in tags is re-writeable. A user, with the 
appropriate access permissions, can update them. For ex-
ample, an NFC tag might contain the WEP key for the Wi-Fi 
hotspot at a café. Patrons tap the tag with their mobile to 
initiate the connection with the correct WEP. The owner 

can easily, periodically update the WEP on the tag to reduce 
risks of hacking.

   •   Dynamic – With its memory (EEPROM or other memory buf-
fer), an NFC tag can act as a data relay between a mobile A TapNLink BLE 

wireless module 
integrating a 
dynamic NFC tag 
and an antenna.
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and another processor, provided 
the tag has a second interface for 
the processor.

Dynamic tags open new 
NFC opportunities
The principle of dynamic tags consists 
of using a buffer where information can 
be written and read by two or more 
devices. The buffer can be the tag’s 
internal non-volatile EEPROM (or a 
volatile memory, if one is available). The 
buffer becomes a sharing point for an 
external device (a mobile for example) 
and a processor that also has access 
via a conventional serial interface (I2C 
being the most common from tags). 
This mechanism simulates bidirectional 
communication between the mobile and 
the processor. 
The two-way communication capa-
bilities of NFC Dynamic tags can turn 
mobiles into Human Machine Interfaces 
(HMI) for systems, equipment and ap-
pliances. Compared to Bluetooth Low 
Energy, or Wi-Fi, NFC offers advantages 
based on its very short range. However, 
all of this hinges on the mobile’s ability 
to write and to read data to tags.
NFC clearly does not fit every use case. 
However there are some specific cases 
that are, in particular enabled by NFC 
dynamic tags:
   •   NFC secure pairing of Bluetooth or 

Wi-Fi 
   •   3-Stroke configuration of equipment via NFC

Secure pairing
If you are going to use your mobile as an HMI for equipment and 
appliances, NFC is a secure and intuitive means for establishing 
a temporary, secure local connection with Bluetooth or Wi-Fi. 
NFC takes over and automates a series of actions in a way that 
is perfectly transparent for the user. With a simple gesture, NFC:
   •   Launches the appropriate application on the mobile
   •   Wakes up available Bluetooth or Wi-Fi channels (which start 

emitting advertising signals)
   •   Authenticates and builds encryption keys for the session
   •   Pairs the Bluetooth or Wi-Fi channel
   •   Switches to the secured Bluetooth or Wi-Fi channel
These actions greatly facilitate and secure the implementation 
for the end-user. The disadvantage of “staying close” to com-
municate with NFC is replaced by the comfort offered by the 
increased range of Bluetooth or Wi-Fi. The complexities of set-
ting up Bluetooth or Wi-Fi connections are reduced by NFC to a 
simple gesture that literally takes about 2 seconds.

3-Stroke configuration
If you are verifying or updating equipment configurations, an 
NFC Tag used alone can be a powerful, efficient and cost effec-
tive communication channel. However, when using NFC, you 
quickly realize that keeping the mobile against a device to com-
municate is not practical. This is especially true if you have to do 
anything on the mobile during the communication. NFC 3-Stroke 
configuration apps reduce configurations to a simple, intuitive 

process:
   •   Acquire: Approach the mobile to the 

NFC tag to launch the app and acquire 
the equipment’s current configuration.

   •   Modify: Take the mobile back. Review 
the acquired configuration information 
and make any necessary modifications 
to parameters on the mobile.

   •   Update: Approach the mobile to the 
NFC tag again to transfer the revised 
configuration parameters to the equip-
ment.

Acquisition (reading data) and Update 
(writing data) are generally quite fast. This 
is just the duration of the gestures of ap-
proaching the mobile to the tag and bring-
ing it back. This simple gesture is where 

we see NFC’s advantages: 
   •   The selection of the equipment is intuitive and 

simple. There is no need to ‘scan’ for, or select 
an available connection.

   •   The mobile and the desired equipment are 
paired and their connection is secured auto-
matically.

   •   The appropriate application is launched auto-
matically.

   •   The equipment does not emit advertising sig-
nals that increase in power consumption and 
unnecessary emissions.

In this scenario, NFC advantages overs BLE or 
Wi-Fi include:
   •   Economies in material investment and energy 

consumption
   •   Decreases in unwanted, excessive radio emis-

sions
   •   Improved security and discretion
   •   Improved convenience in establishing and securing the con-

nection, and launching apps 

Unleashing the opportunities  
of dynamic NFC tags
Dynamic tags have been around for more than five years. In 
spite of their potential, they remain under used. The main ob-
stacle has been that the most powerful features of NFC were not 
available under iOS. The usefulness of dynamic tags hinges on 
the ability to write data to the tag. 
For companies previously considering NFC for mobile connec-
tivity in their products, only addressing Android mobiles signifi-
cantly reduced their potential market. This has been especially 
unacceptable for consumer products for which it is imperative to 
provide equivalent solutions for iOS and Android. Not to mention 
that an Android-only solution moves a product away from the 
iPhone world. This could be perceived as an alignment with “low 
cost” – something manufacturers typically seek to avoid.
Clearly, Apple’s decision to open up access to NFC on iPhone 
is a crucial step to bringing new apps to mobiles that are based 
on NFC Dynamic tags. By allowing tag writing, iOS and Android 
mobile users can expect to see the same behaviour when using 
NFC. Companies using NFC (whether for pairing or bi-directional 
communication) in their products will now be able to offer the 
same end-user experience to all mobile users. With NFC, that 
end-user experience is simple, intuitive, secure… and now 
“dynamic.”

Example of a 3-Stroke configuration via NFC.

A mobile pairs with a Bluetooth 
equipped appliance via an NFC 
dynamic tag.
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Wood-based 3D-printed sensors include wireless access
By Bill Schweber

Leveraging a previously developed technique, researchers 
developed sensors that are printed on cellulose and can 
be read wirelessly using a VNA. 

Using wood—or to be more precise, cellulose derived from 
wood—is a hot R&D material, perhaps due to its biocompatibil-
ity and sustainability potential. A joint research team from Simon 
Fraser University (BC, Canada), and the Applied Wood Materi-

als Laboratory at the 
Swiss Federal Labo-
ratories for Materials 
Science and Technol-
ogy (EMPA, Zurich) 
has developed 
3D-sensor systems 
printed on cellulose 
that are disposable, 
ion-selective, and 
can be interrogated 
wirelessly. These sen-
sors offer what the 
researchers maintain 
are a unique combi-
nation of form factor, 
high sensitivity, and 
flexibility.

The goal is to 
replace the plastic 
of common printed 

circuit boards (PCBs) with eco-friendly and disposable chemi-
cal sensors. “If we are able to change the plastics in PCB to 
cellulose composite materials,” noted project leader Professor 
Woo Soo Kim (SFU professor at FSU’s School of Mechatronic 
Systems Engineering), then “recycling of metal components on 
the board could be collected in a much easier way.”

To achieve this, they used a printable conductive ink that’s 
designed and optimized for cellulose nanofibers (CNFs) by 
adding silver nanowires (AgNWs). For better resolution of 
the printing, they used a polyimide film that has high surface 
hydrophobicity as a substrate. They were able to create 3D-
printed sensor circuits that included inductor–capacitor (LC) 
circuits along with ion-selective membrane electrodes. These 
electrodes can be tailored to selectively detect quantitative ion 
concentrations.

The change of ion concentrations is reported wireless by 
measuring the magnitude of S11 (the reflective coefficient S-
parameter, also known as gamma or τ, the return loss) at the 
resonant frequency of 2.36 GHz using a vector network ana-

lyzer (VNA) and loop antenna. Among their many tests, Figure 
5 shows the change in magnitude of S11 for the ion-selective 
membrane electrode (ISME) with four different concentrations of 
NH4Cl solution.

Full details are of the wireless, cellulose-based sensor are 
published online in Advanced Electronic Materials in their paper 
“Electrochemical Sensors: 3D Printed Disposable Wireless 
Ion Sensors with Biocompatible Cellulose Composites,” along 

with Supporting Information. The project is truly a global col-
laboration, as the printing process used is itself the result of 
collaboration between the same Simon Fraser University team 
and another group at DGIST, the Daegu Gyeongbuk Institute of 
Science and Technology in Korea. Details of that project were 
previously described in a paper also at Advanced Electronic 
Materials, “Impact Print‐Type Hot Embossing Process Technol-
ogy” and summarized in a news report at the phys.org section 
of the Science X Network, “New breakthrough in hot embossing 
technology.”

This article first appeared in Electronic Design -  
www.electronicdesign.com
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Simon Fraser University Mechatronic Systems Engineering 
professor Woo Soo Kim holds one of the sensors developed 
by the multi-institute team (Source: Simon Fraser University)

These three 3D-printed inductor-
capacitor (LC) circuit samples have 
different thicknesses with different 
printing paths; for example, 2L8C 
contains a double-layered inductor and 
8-layered capacitor. (Source: Simon 
Fraser University)

The equivalent circuit of the 
sensor system consists of 
an ion selective membrane 
electrode (ISME) for the 
sensing part and an inductor-
capacitor (LC) circuit. 
(Source: Simon Fraser 
University)

A VNA and loop antenna are used to “read” the sensor-
produced signal via variations in S-parameter S11. (Source: 
Simon Fraser University)

The change in 
magnitude of S11 
in ISME (with a 
NH4+ membrane) 
shows the 
frequency change, 
with four different 
concentrations of 
NH4Cl solution. 
(Source: Simon 
Fraser University).
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Drones provide 5G network test and verification
By Nick Flaherty

A project team based in Jorvas, Finland has developed 
a system for 5G network test coverage using the latest 
New Radio (NR) specification.

The system uses mobile network 
testing scanners and smartphones 
from Rohde & Schwarz mounted on 
a drone that can be programmed to 
execute automatic tests with con-
siderable flexibility, for example for 
precise route selection and drone 
speed control. This solution is 
especially valuable for industrial use 
cases. It also has the advantages 
over traditional walk and drive tests 
by providing unprecedented repeat-
ability and positional accuracy with 
the ability to verify beam-forming 
and map coverage in 3D.

Using a drone for 5G network 
test and monitoring opens up new possibilities to ensure end 
user Quality of Service (QoS) for 5G use cases such as industry 
4.0, automotive and public safety.

The R&S TSMA6 5G network test scanner is mounted on a 
drone and is able to simultaneously verify important LTE and 5G 
NR coverage metrics such as reference signal received power 
(RSRP) and signal-to-interference-plus-noise ratio (SINR) in 
accordance with 3GPP standards. When combined with the 
R&S QualiPoc Android smartphone-based optimizer, IP trace, 
application QoS metrics such as serving cell parameters are 
possible. The solution currently uses LTE user equipment (UE) 
but will soon be further developed to include 5G UEs such as 
the Samsung S10 5G.

The drone can be programmed to follow an exact three-
dimensional route. The over 20 successful measurement flights 
conducted so far have shown the solution procedure and 

results to be extremely repeatable. 
The drone flights were of various 
duration, altitudes and routes, de-
pending on the test case. Control, 
authentication and air traffic control 
are considerable challenges to 
the development of robust drone-
based solutions. In this new system 
they are conducted over cellular 
networks, eliminating the require-
ment for line-of-sight connection 
between the drone and its pilot.

The project is a collabora-
tion between Ericsson, Rohde 
& Schwarz, Tampere University 
and Centria University of Applied 

Sciences and forms part of the Business Finland 5G FORCE 
program. “For 5G to realize its promise, field verification of 
operation and quality is essential, and this development is a 
pioneering way to ensure our customers receive the network 
performance they require,” said Richard Wirén, 5G Readiness 
Program RAN Technical Lead from Ericsson. “We now have ac-
cess to solutions based on commercially available 5G NR UEs 
such as the Samsung S10 5G.”

Future developments will focus on testing critical 5G ap-
plications such as public safety and machine-type communi-
cations for Industry 4.0, extending the frequency to extremely 
high frequencies of the mmWave bands and testing in an urban 
environment.

Eutelsat, Sigfox to launch nanosat constellation IoT
By Nick Flaherty

European satellite operator Eutelsat Communications is set 
to launch a nanosat constellation comprising 25 nanosat-
ellites over the next three years to provide connections 

for devices in the Internet of Things (IoT).
The first two nanosats, each cost-

ing up to one million Euros rather 
than tens of millions of euros for 
larger space systems, will be built by 
Loft Orbital in San Francisco and the 
next two by Clyde Space in Glasgow. 
The constellation, called ELO, will 
work with the Sigfox IoT network 
across transport, oil and gas, and 
agriculture applications.

The expected launch dates in 
2020 and 2021 will see the first four 
satellites enter commercial service as 
soon as they are reach orbit. If these 
are successful, other satellites will 
be added to the constellation, to reach a total of 25 satellites 
operational by 2022.

This constellation project follows on from an initial nanosatel-

lite ordered by Eutelsat from Tyvak International last year and 
planned for launch early next year. This test satellite will confirm 
the technical performance of various waveforms between a 
satellite in low Earth orbit and objects on the ground.

The strategic partnership with 
Sigfox, which will integrate the 
global coverage provided by the ELO 
constellation into its existing range of 
IoT connectivity services. This opens 
up applications in areas like maritime 
transportation or logistics, but also 
the safety of people in emergency 
situations.

“Our partnership with Sigfox 
enables worldwide coverage through 
the combination of satellite and 
terrestrial IoT. This relatively modest 
investment at Group level, which is 
fully scalable, enables Eutelsat to 

access an additional potential growth lever in the context of its 
Connectivity strategy,” said Rodolphe Belmer, CEO of Eutelsat.

https://twitter.com/eenewseurope
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Pre-certified IoT mesh networking modules
Pre-certified Zigbee, Thread and Bluetooth wireless Gecko modules from Silicon 
Labs make it easier to add robust mesh networking connectivity to a wide range of 
IoT products. The latest MGM210x and BGM210x Series 2 modules support lead-

ing mesh protocols and multi-protocol connectivity. 
They offer a one-stop wireless solution to improve 
mesh network performance for line-powered IoT 
systems ranging from smart LED lighting to home 
and industrial automation. Pre-certified for North 
America, Europe, Korea and Japan, the mesh 
networking modules minimize the time, cost and 

risk factors related to global wireless certifications. The xGM210x modules make 
it possible to accelerate time to market by several months, the company says. The 
modules are based on Silicon Labs’ Wireless Gecko Series 2 platform built around 
an Arm Cortex-M33 processor, best-in-class software stacks, a dedicated security 
core and a +125ºC temperature rating suited for harsh environmental conditions.
Silicon Labs
www.silabs.com

Secure fine-ranging chipset brings UWB to mobile devices
A new level of connectivity for relative positioning among multiple devices, whether 
indoor or outdoor, with little to no interference. With the SR100T chipset, mobile 
devices will be able to communicate with connected doors, points of entry, and cars 

to open them once approaching. Lights, audio speak-
ers, and any other connected device with UWB sens-
ing capability will be able to follow users from one 
room to another, and smart connected technology will 
intuitively be embedded in people’s lives. The new 
UWB-based chipset, SR100T, amplifies and builds on 
NXP’s connectivity, security ecosystem expertise, and 
proven security architecture found in many of today’s 
popular mobile payment-enabled devices featuring 

NFC and SE hardware. Adding UWB brings the use case of spatial awareness and 
relative positioning among multiple devices, whether indoor or outdoor, with little to 
no interference. Additionally, the UWB implementation delivers unprecedented ac-
curacy, even in crowded, multipath signal environments.
NXP
www.nxp.com/UWB 

Antenna is powered through fiber connection
The Direct GPS-over-Fiber (GPSoF) solution from Huber+Suhner GmbH makes 
it possible for the first time to establish a fiber-optic connection to the antenna, 
which also provides the necessary operating voltage. GPSoF offers the potential 

to revolutionize radio antenna applications by eliminating power 
limitations at the remote end. This will bring significant benefits to 
aerospace and defense installations. Power-over-Fiber eliminates 
power supply limitations by utilizing the available fiber backbones 
to deliver the required operating voltage to the antenna. This elimi-
nates the need for external power sources at the remote end while 
integrating all the benefits of fiber into a traditional high frequency 
link. “Our solution requires less hardware and no copper cables. 
This accelerates the installation and increases the efficiency in 

operation, an enormous added value for such applications”, says Dominik Ruck-
stuhl from Huber+Suhner. Direct GPSoF has safety features that comply with IEC 
laser standards. The use of the Q-ODC connector ensures a robust connection with 
single-mode fibers, enabling connection distances of up to 10 km.
Huber
www.hubersuhner.com/en

LiFi to supplement 5G
Vodafone and Signify (formerly Philips 
Lighting) have joined forces to combine 
the communication power of 5G and LiFi, 

providing their customers with more speed 
and better mobile broadband connectivity.
The collaboration aims to develop applica-
tions, use cases and solutions that deliver 
secure and reliable two-way wireless 
communication at speeds well beyond 
traditional wireless technologies such as 
Wi-Fi and Bluetooth. Vodafone Deutsch-
land is showcasing the benefits of combin-
ing the two technologies during the IEEE 
5G Summit in Dresden. Together, the two 
companies will explore and develop ways 
in which LiFi technology in local networks 
will be used in conjunction with 5G, so that 
Vodafone and other customers can benefit 
even more than before from the speed of 
those new technologies. Under the name 
of Trulifi, Signify recently introduced a 
LiFi system that uses light waves instead 
of radio signals (such as WiFi, 4G/5G, 
Bluetooth, etc) to provide wireless data 
transmission and reception technology, 
which can be built into Philips-branded lu-
minaires. It uses the lighting infrastructure 
to provide reliable and secure high-speed 
broadband connectivity up to 250 Mbps.  
The combination of 5G and LiFi enables 
reliable and secure high-speed wireless 
communication with low latency in areas 
where certain radio frequencies are per-
forming poorly due to critical environments 
or when wireless communications are not 
allowed at all due to safety regulations. 
In addition, fault-tolerant systems and 
services are better equipped to withstand 
network outages - the two communication 
technologies can be ubiquitous through 
inter-system handovers. Also conceivable 
are applications in autonomous driving 
where vehicle-to-vehicle (V2V) and vehicle-
to-infrastructure (V2X) networks enable 
direct communication between vehicles 
and the environment in order to increase 
safety and comfort in road traffic. The 
basis for connecting devices, machines 
and vehicles is a fixed point-to-point net-
work that acts as a “wireless cable” and 
complements the Trulifi range.
Signify
www.signify.com
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Surface-mount antenna  
targets LTE, LTE-M, and NB-IoT
Linx Technologies has introduced the Splatch SP610 surface-
mount embedded antenna for LTE cellular applications, includ-

ing LTE-M (Cat-
M1) and NB-IoT 
cellular Internet of 
Things (IoT) uses. 
A mere 10-mm by 
40-mm and just 
2.8-mm high, the 
surface-mount 
SP610 antenna 

achieves exceptional performance in the more challenging 700 
MHz bands as well as common higher-frequency bands. Like 
all Splatch antennas, the SP610 is designed to accommodate 
close proximity effects from interferers such as other solution 
components or the human body. This combination of small size 
and robust performance makes it especially well-suited for cel-
lular IoT applications. The SP610 targets North American cel-
lular carriers for all LTE applications with excellent performance 
in the 700 MHz frequency bands favored by Verizon, AT&T 
and T-Mobile, while providing strong performance in 800 MHz, 
900 MHz and over 1-GHz bands used by carriers, worldwide. 
Additionally, the antenna provides full band support for LTE-M 
and NB-IoT applications which use sub-1 GHz frequencies to 
achieve longer range, and often use frequency band edges to 
avoid other cellular traffic. As the cellular IoT technologies, LTE-
M and NB-IoT, take hold it is especially important that embed-
ded LTE antennas provide edge-to-edge frequency support for 
low LTE bands. The SP610 does this.
Linx Technologies
www.linxtechnologies.com

8x8x1mm RF module comes  
with built-in antenna for IoT
Insight SiP’s ISP1907-LL RF module is designed for classic 
IoT applications which require Bluetooth 5.1 standard com-

munication for Long Range and 
Direction-Finding connectivity. At 
an ultra-miniature size of 8x8x1mm 
with its integrated antenna, the 
ISP1907-LL RF module provides 
huge computing capability coupled 
with best-in-class battery life, with 
power consumption around 20-50% 
lower than previous generations of 

technology, making this Bluetooth Low Energy / BLE module 
a ready to use solution for most IoT applications with con-
nected sensors. The ISP1907-LL’s Long Range capabilities 
enable wireless connectivity over an open field range of up to 
400 meters between modules. The RF module is based on the 
nRF52811 Nordic Semiconductor 2.4GHz wireless System on 
a Chip (SoC) integrating a 2.4GHz transceiver, a 32-bit ARM 
Cortex-M4, with 192 kB flash memory, and 24 kB SRAM and 
analog and digital peripherals. The ISP1907-LL supports mul-
tiple protocols including BLE, ANT/ANT+, Thread, Zigbee and 
a range of proprietary 2.4 GHz protocols including Gazell from 
Nordic Semiconductor. It also supports a wide range of stacks 
which users can download for free.
Insight SiP
www.insightsip.com

Wi-Fi 6 router reference design  
aims to drive deployment
The Spartan Wi-Fi router reference design is intended to the 
accelerate the deployment of Wi-Fi 6 to retail and service 

provider home markets, according 
to vendor On Semiconductor. The 
Wi-Fi 6 router reference design files 
and prototypes are available now. 
The router is based on the Quan-
tenna QSR10GU-AX 8 x 8 MIMO 
dual-band dual concurrent Wi-Fi 6 
chipset coupled with LS1043A 1.6GHz 
quad-core network processor from 

NXP Semiconductor. OnSemi completed the acquisition of 
Quantenna in June 2019 (see On Semi lays $1billion to buy 
Quantenna ). Wi-Fi 6 is intended to address the demand for 4K 
video streaming, online gaming and connecting smart home 
products. As well as supporting the emerging Wi-Fi 6 stan-
dard the Spartan router comes with design support, including 
hardware design files and a software development kit, as well 
as industrial design files. The design supports dual-band, dual 
concurrent mode with 8 x 8 MIMO at 5 GHz plus 4 x 4 MIMO 
at 2.4 GHz 12-stream operation. It comes with 2.5G Ethernet 
WAN & LAN ports, a built-in near-field communication reader 
for easy Wi-Fi pairing. Other features include transmit beam-
forming, 1024-QAM, and target wake time (TWT). The reference 
design includes support for third-party applications such as 
motion detection, channel state information (CSI) and Radio 
Frequency (RF) sensing.
On Semiconductor
www.onsemi.com

60GHz chipset targets fixed wireless access 
and small cell backhaul
Peraso Technologies’ X720 high performance pre 802.11ay 
WiGig chipset is aimed at fixed wireless access and small cell 

backhaul applications.
Critical features of the 60GHz 
chipset include a power 
output P out of 24dBm for 
QPSK modulation, the high-
est power WiGig compliant 
chipset ever successfully 
deployed, according to the 
manufacturer. The chipset 

supports the entire North American 60GHz unlicensed fre-
quency band of 57GHz – 71GHz, where operation in the 64GHz 
– 71GHz range significantly increases propagation range due 
to lower level of oxygen absorption than lower frequencies in 
the band. It also offers support for half and quarter channel 
bandwidth; and 16 multiplexed Rx/Tx ports for inexpensive 
phased-array or dish antenna implementations, which enable 
multi-kilometer links. Using a dish configuration for applica-
tions such as 5G backhaul, the chipset will achieve 5km link 
distances at a rate of 2Gb/s. The X720 chipset is set to sample 
in September, with full production slated for Q4 2019.
Peraso Technologies
www.perasotech.com
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12V LDMOS power amplifiers designed  
for land mobile radio

Ampleon has 
released a new line 
of 12V laterally dif-
fused metal oxide 
semiconductor 
(LDMOS) tran-
sistors aimed at 
commercial, public 
safety and defence 
mobile radio ap-
plications.
The 12V LDMOS 
portfolio will cover 

ceramic and plastic packages with a minimum longevity com-
mitment of 15 years. The first 2 products to be released are the 

BLP9LA25S and the BLP5LA55S. These devices are designed 
for 12V nominal mobile operation over the entire VHF and UHF 
frequency bands from 2 to 941 MHz and deliver 25 W and 55 W 
respectively. They combine ease-of-use and extreme rugged-
ness without sacrificing performance as they enable over 18 dB 
gain and over 65% efficiency over the full operating frequency 
range. This results in fewer stages, improved stability, simpli-
fied cooling and thus smaller systems. Their excellent linearity 
makes them ideal for tetra applications and their capability to 
handle extreme mismatch levels over 65:1 voltage standing 
wave ratio (VSWR) enables highly robust handheld radios that 
withstand harshest environments possible. Furthermore, these 
broadband 12V devices are housed in compact over-molded 
plastic (OMP) TO270 packages, ensuring smallest footprint and 
minimizing system costs. 
Ampleon
www.ampleon.com

Filtering out electromobility-induced  
ultra-high EMI
The future undoubtedly belongs to electromobility. However, 
the automotive industry as the technology driver par excellence 

still has a few hurdles 
to overcome. These 
include electromagnetic 
compatibility, which has 
hardly been a topic so 
far. Due to the very high 
currents occurring in 
electric vehicles, manu-
facturers are confronted 
with ultra high magnetic 
field. This is where the 
high-voltage on-board 
network with 400 VDC 
to 1000 VDC meets 

the 12 VDC network. The currents in the vehicle can reach up 
to 500 A. The main source of interference is usually the inverter 
that drives the motor. However, there are many other sensitive 

systems that both emit interference and react poorly to such 
interference. There are many ways and means to protect against 
electromagnetic interference. The layout of the cabling, its 
shielding, etc., for example, can be very complex. Rather than 
attempt to list or define what would be an application spe-
cific approach, we suggest narrowing the scope to the use of 
external EMC filters. But what do such filters do? Using passive 
components (chokes and capacitors), the undesirable interfer-
ence signals are attenuated many times over in their intensity, 
so that their damaging effect does not occur. In contrast to 
some industrial or medical filters, for example, the requirements 
in the automotive sector are much tougher. Such a filter must 
be particularly robust against vibrations, impacts and shocks, 
but also against large temperature fluctuations. Exactly tailored 
to these needs and fully customizable, Schurter’s latest filter 
series FPAB consist of a single-stage filter impermeable to dust 
and moisture thanks to the use of a well-sealed connector from 
Tyco. All connections are screwed to withstand even the most 
stubborn vibrations.
Schurter
www.schurter.com

1mm thin ultrasonic disk  
operates up to 2000 kHz
TDK Corporation has released a new series of ceramic-based 
EPCOS ultrasonic sensor disks, comprising two standard types.
The B59050Z0206A030 sensor ultrasonic disk has a diameter 
of 5.0mm and thickness of 1.02mm. With a serial resonance fre-
quency of 2000kHz it features thickness oscillation mode (axial), 
making is suitable for use in liquid media. The B59070Z0285D12 
has a diameter of 7.0 mm and a thickness of 0.195 mm. It of-
fers a radial mode of oscillation at 285 kHz, and is suitable for 
operation in air. The RoHS-compatible sensor disks are suit-
able for a variety of applications. In automotive electronics, for 
example, they can be used in park assist or blind spot moni-
toring systems, level sensing for fuel or SCR tanks, as well as 
interior monitoring for anti-theft systems. In industrial electronics 
applications the sensor disks permit the flow metering of fluids 
or gases, and the level sensing of fluids or bulk materials. The 
sensor disks are also suitable for collision avoidance systems 

in automated guided vehicles. Apart from the standard types, 
application-specific versions can also be manufactured.
TDK
www.tdk-electronics.tdk.com
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43.7Mp mobile image sensor  
has 0.7μm pixels
The Samsung ISOCELL Slim GH1 offers 43.7 megapixels in an 
extremely compact package for slim full-display smartphones. 

The sensor is 
claimed to be 
the industry’s 
first 0.7μm-pixel 
image sen-
sor. The GH1 
makes use of 
pixel-merging 
Tetracell tech-
nology that 

enables higher light sensitivity equivalent to that of a 1.4μm-
pixel image sensor, allowing the sensor to absorb sufficient 
light information to produce bright and vivid photographs 
even in low-light environments. With 7,968×5,480 pixels, the 
ISOCELL Slim GH1, is able to take 4K videos with minimum 
loss in field of view (FoV), while most high-resolution image 
sensors crop or scale down full image resolutions that result in 
a reduced FoV. Using Tetracell technology, the GH1 is con-
verted down to 3,984×2,740, a resolution that snugly covers 
the 4K (3,840×2,160) resolution, allowing users to capture more 
detailed backgrounds when recording high-resolution videos 
or selfies at 60 frames per second. For sharper photographs 
and video, the GH1 supports a gyro-based electronic im-
age stabilization (EIS) and a high-performing phase detection 
auto-focus technology, Super PD, allowing fast and accurate 
autofocus. In addition, the real-time high dynamic range (HDR) 
feature delivers more balanced exposure and richer color even 
in mixed-light environments. The Samsung ISOCELL Slim GH1 
is expected to be in mass production by the end of this year.
Samsung
www.samsung.com

Euresys expands its line of fanless Coaxlink 
CXP-12 frame grabbers
Euresys is expanding its CXP-12 frame grabber range with the 
addition of the Coaxlink Mono CXP-12 and Duo CXP-12. These 

are one- and two-connection CoaX-
Press 2.0 frame grabbers comple-
menting the four-connection Coaxlink 
Quad CXP-12, already available. These 
new compact, fanless frame grabbers 
pack a lot of power in a low-profile 
PCIe card design. As a single CXP-12 
connection provides more bandwidth 
than Camera Link Full, they are a 

perfect upgrade for most applications. In addition, the Coaxlink 
CXP-12 range supports extra-long 40-meter cables, just using 
standard coaxial cables. The Coaxlink Mono CXP-12 offers 
1,250 MB/s camera bandwidth, four PCIe 3.0 (Gen 3) bus with 
a 3,300 MB/s bus bandwidth each and extensive camera con-
trol functions. The Coaxlink Duo CXP-12 delivers 2,500 MB/s 
of camera bandwidth while the four-connection Coaxlink Quad 
CXP-12 supports up to 5,000 MB/s camera bandwidth, with 
eight PCIe 3.0 bus.
Euresys
www.euresys.com

32-bit MCUs in a cost-effective 8-pin package
STMicroelectronics’ STM32 microcontrollers are now available 
in an 8-pin package, enabling simple embedded projects to 
leverage 32-bit performance and flexibility in a compact and 

cost-effective outline. The four new 
STM32G0 devices deliver a unique 
combination of 8-pin economy with 
a 64MHz Arm Cortex-M0+ CPU 
giving 59 DMIPS, up to 8Kbyte RAM 
and 32Kbyte Flash on-chip, and 
high-performing peripherals includ-
ing a 2.5Msps ADC, high-resolution 

timer, and a high-speed SPI. With flexible mapping of I/O pins 
and internal MCU functions, designers can upgrade end-product 
functionality without trading board real-estate or bill-of-materials 
costs. The stability of the internal oscillator, which is accurate to 
±1% over wide temperature and voltage ranges, also saves ex-
ternal clock components. Benefiting from the proven low-power 
design features of the STM32 MCU family, the 8-pin STM32G0 
devices are ready to take over in energy-conscious applications 
governed by battery-capacity limits, eco-design legislation, or 
market expectations such as appliance energy ratings. The new 
MCUs also ease future scalability through the features available 
across the STM32G0 series, which offers up to 100 pack-
age pins, up to 512Kbytes Flash, additional high-performance 
analog peripherals, and cyber-protection features. The new 8-pin 
STM32G0 MCUs are available now in 6x4.9mm SO8N.
STMicroelectronics
www.st.com

Ferrite-based NFC inlays and tags  
immune to metallic objects
The Block On-Metal tags from Smartrac Technology Group are 
flexible, ferrite-based NFC inlays and tags suitable for multiple 

industrial, retail and B2C 
applications where items 
with metallic surfaces 
need to be identified or 
interacted with. The tags 
combine a performance-
optimized antenna design 
with a thin layer of flexible 
ferrite material, which 

isolates the magnetic field from the metal surface. Ferrite 
redirects the reader’s inductive field and prevents energy from 
being wasted as heat within the metallic surface. Due to their 
excellent quality, on-metal performance and read range, the 
tags are suitable for a wide array of industrial, retail and con-
sumer applications. The 50x50mm tags allow the identification 
and provision of a digital identity to many items, from metallic 
components to spare parts, signs, tools, even machines and 
domestic items. They are compatible with roll-to-roll manufac-
turing processes, which makes onward processing much easier 
and more cost-effective, and allows converters to overprint the 
inlays if required. The Block On-Metal tags are equipped with 
the newest member of NXP’s SLIX product family, the ICODE 
SLIX2 IC which complies with the NFC Forum Type 5 standard, 
with increased user memory size.
Smartrac Technology Group
www.smartrac-group.com
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Pico Technology expands VNA functionalities 
through new interface
Pico Technology’s newly released PicoVNA Interface Wizard 
adds significant functionality and value to the company’s low-

cost, high-performance 
vector network analyzer 
(VNA). The PicoVNA In-
terface Wizard links the 
highly affordable vector 
network analyzer to the NI 
AWR Design Environment. 
The wizard supports 
the entire design cycle 
with import of real-world 
component, system or 

subsystem measurements from the PicoVNA in a single-click 
transfer. The new interface wizard lets users control and view 
the PicoVNA output from inside their design environment, 
including one-click measurement transfers to EDA software for 
the fast, convenient comparison of ideal, modelled and mea-
sured components through to subsystem data between test 
and simulation environments. The wizard also extends mea-
sured data (300 kHz to 6 GHz) for passive component simula-
tion at DC and supports active device measurements and plot-
ting of maximum stable and available gain, K-factor and B1. 
Pico Technology
www.picotech.com

Automotive Ethernet switches  
boast 10Gbps routing throughput
Marvell’s novel family of high-port count, ultra-low latency au-
tomotive switches features multi-gigabit routing throughput ca-

pabilities, offering all ports 
at gigabit capacity for the 
clustering of safety critical 
sensor data in ADAS and 
data transfer over high-
speed PCIe host uplink. 
The chips also include a 
differentiated switch with 
integrated 100BASE-T1 

PHYs and cutting-edge routing and security features that can 
be used in large gateway applications to connect multiple 
domain controllers. Delivered as a monolithic die for reduced 
BOM cost and footprint, the 88Q5072 and 88Q6113 switches 
are based on the Arm Cortex-M7 architecture. They can imple-
ment advanced protocols and security software on switch, 
offloading the external host processor. The devices equip 
time sensitive networks in vehicles with added TSN features 
to enable low policing and filtering (IEEE 802.1Qci), and frame 
presumption (IEEE 802.1Qbu). The integrated L3 hardware ac-
celerator allows multi-gigabit routing throughput up to 10Gbps 
without internal processor intervention. While facilitating large 
data transfers in vehicle networks, the devices offer efficient 
sleep/wake capabilities supporting TC10 standard (OPEN al-
liance) lowering the overall power consumption. These highly 
secure multi-gig Ethernet switches have been purpose-built 
to address the increasing risk cybercrime represents to the 
automotive industry. The new solutions are designed with a ro-
bust level of security features including enhanced deep packet 
inspection (DPI) engine and trusted boot functionality at the 
foundational hardware layer.
Marvell 
www.marvell.com

Serial interface NAND in 1 to 8Gb capacities
Toshiba Memory Europe GmbH has released its second-gen-
eration line-up of NAND flash memory products for embedded 
applications, with support for high-speed data transfers and 

SPI compatibility.
Improved performance 
include 133MHz op-
erating frequency and 
x4 program and read 
modes for high-speed 
programming and 
acces. An 8Gb device 
has been added to 
the line-up to respond 
to demands for larger 
memory capacity. The 

devices feature 2kB and 4kB page size for more efficient oper-
ating system reads and writes, while ECC and data protection 
detect bit flips and provide protection of defined blocks. The 
entire line-up is offered in an 8-pin WSON package measuring 
6x8mm.
Toshiba Memory Europe GmbH 
www.toshiba-memory.com

Direct ToF module accurate  
from 2cm up to 2.5m
Measuring 2.2x3.6x1.0mm, the TMF8801 direct time-of-flight 
(ToF) module released by ams supports accurate measure-

ments from 2cm 
up to 2.5m while 
being more than 30% 
smaller than compet-
ing ToF sensors. Even 
when placed below 
dirty or smudged 
cover glass, the 
device maintains high 
accuracy thanks to 
its on-chip histogram 

processing. By integrating a VCSEL infrared emitter, multiple 
SPAD (single photon avalanche photo-diode) light detec-
tors, time-to-digital converter, and on-chip microcontroller for 
processing histograms, the TMF8801 delivers superior ToF 
performance. Compared to distance averaging employed 
with an indirect ToF system, the direct ToF time measurement 
methodology used in the TMF8801 delivers higher accuracy 
true-distance measurements. The small size and low power 
consumption of the TMF8801 is also well suited for fast-
ranging collision avoidance detection used in autonomous 
vacuum cleaners, and industrial robotics. For display-based 
products such as mobile computing, the sensor can be used 
for user presence detection to automatically wake up or put the 
system into a low-power sleep mode based on the presence or 
absence of a user.
Ams
www.ams.com
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97.3% efficient DC-DC converter  
offers active current sharing
The BMR490 DC-DC converter from Flex Power Modules 
comes with active current sharing, enabling two or more 

converters to be 
used in parallel 
for demand-
ing datacom 
applications. Up 
to six BMR490 
converters may 
be used in paral-
lel. When used 
in combination 
with OR-ing, 
this increases 
redundancy, 

because power will still be supplied if one or more converters 
fails. If redundancy is not required, the converters can be used 
in parallel without OR-ing diodes, which increases efficiency. 
Compared to using traditional droop load sharing (DLS), the 
BMR490 enables better thermal balance between load and 
sharing units. This is due to the higher accuracy achieved by 
active current sharing, and the fact that each unit can deliver 
higher output power in parallel mode than any competitive 
solution – up to 1260W per module over the full input volt-
age range, with droop of 200mV at full power and nominal 
input. The BMR490 is a non-isolated DC-DC converter in the 
compact quarter-brick form factor (58.4x36.8x14.5mm). It can 
provide an output power of up to 1300W, with an input voltage 
range of 40V to 60V, and output voltage of 12V. The converter 
offers high efficiency of typically 97.3% at 53Vin and half load, 
in part due to the fact that it is the industry’s first parallelable 
Hybrid Regulated Ratio (HRR) module. 
Flex Power Modules
www.flex.com

Universal RFID reader is 65.5x45.5x4mm
Elatec’s TWN4 Slim is a very flat multi-technology RFID reader 
that supports all common RFID technologies as well as smart-
phone identification solutions with NFC and BLE.

The main application for the 
TWN4 Slim is integration 
into devices, particularly 
ones in the field of secure 
printing. It is also suitable 
for many other ID solutions 
if a highly compact reader 
is required for integration. It 
also impresses as a stand-
alone device. Measuring 
only 65.5x45.5x4mm, the 

sleek RFID reader features integrated antennas for HF, LF, and 
Bluetooth Low Energy (BLE) as well as a Micro USB interface. 
An RGB LED and a tone generator create feedback for the 
authentication process. This small device also places a big 
emphasis on service and maintenance: Firmware updates can 
be conveniently executed via the USB interface. Elatec offers 
various USB cable sets and adapters for integration. Along with 
that, a SAM slot is provided for applications with enhanced 
security requirements. Using the Elatec TWN4 tool, customers 
can thoroughly configure the TWN4 Slim or even create their 
own applications in the reader. Since the TWN4 Slim covers all 
common RFID technologies in the frequency ranges 125 kHz 
as well as 13.56 MHz, no different device versions need to be 
maintained.
Elatec
www.elatec.com

Eval board integrates CAN FD interface  
and I/O functionality
The PCAN-MicroMod FD released by Peak-System Technik is 
a universal solution for the integration of a CAN FD interface 

and I/O functionality into 
custom hardware. Develop-
ers can plug the CPU module 
into their motherboard and 
configure it with the PCAN-
MicroMod FD Configuration 
Windows software included 
in the scope of supply. The 
configurations are transferred 
to the PCAN-MicroMod FD 
via the CAN bus. Several 

modules can be configured independently of each other in a 
CAN bus. In addition to mapping the signals to CAN messag-
es, the software enables a variety of operations and processing 
functions for analog and digital I/O signals. Once the configura-
tion has been transferred, the PCAN-MicroMod FD forms an 
autonomous CAN node with the motherboard that can forward 
the information from sensors, actuators, and switches via the 
CAN bus. The PCAN-MicroMod FD evaluation board lets users 
access all the resources of the attached PCAN-MicroMod FD 
via taps, screw terminals, switches, and potentiometers and 
test configurations or circuits.
Peak System
www.peak-system.com

Isolated dual-drive output driver can toggle 
between two slew rates
Analog Devices’s ADuM4122 is an isolated, dual-drive strength 
output driver that can control how fast or slow a MOSFET or 

IGBT turns on or off by 
user command, on the 
fly, thereby controlling 
motor currents. The 
device efficiently toggles 
between two slew rates 
controlled by a digital 
signal. Smaller than ex-
isting discrete or com-
plex integrated solutions 
that have 20 or more 
pins, the ADuM4122 
features only eight pins 
in a wide-body chip and 

works in a variety of operating conditions. It delivers 2A output 
current per output pin, with voltage ranges of 3.3 to 6.5V (V DD1) 
and 4.5 to 35V (V DD2).
Analog Devices
www.analog.com
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100x100x25mm energy harvesting tile 
outputs over 1mW average
A manufacturer of silicon-based thermoelectric products, 
Californian startup Matrix Industries has partnered with CMOS 

power management ICs man-
ufacturer Torex Semiconduc-
tor to develop a novel energy 
harvesting reference design 
for sensors. The partnership 
will combine Matrix’ expertise 
in thermoelectric material sci-
ences and thermal engineer-
ing with and Torex expertise 

in low power consumption and energy efficient power manage-
ment technologies to deliver a tile-shaped energy harvesting 
platform, measuring about 100x100x25mm and capable of an 
average power output in excess of 1mW, with peak outputs up 
to 8mW. Matrix and Torex provide a complete off the shelf ref-
erence for Watt Smart Farming and Industrial IoT applications, 
based on Matrix’s PowerTile Thermo-Electric-Generator (TEG) 
tied with the company’s Mercury energy harvesting chip IC 
and power management solutions from Torex. The companies 
anticipate such power tiles will enable battery-less IoT sensor 
solutions.
Matrix Industries
www.matrixindustries.com

Receptacles feature minimal insertion length 
contact down to 1.02mm
Mill-Max Manufacturing has developped new receptacles with 
minimal insertion length contact designed to work with shorter 

mating leads. The recep-
tacles are fitted with a new, 
beryllium copper contact 
clip which is characterized 
by an early engagement 
contact point, dual entry 
capability, low contact 
resistance and high current 
carrying capacity. The 0448-

0-15-15-48-27-10-0 and 0640-0-15-15-48-27-10-0 receptacles 
accept lead diameters from 0.94 to 1.09mm with a minimum 
mating lead length of 1.47mm for top entry insertion. This is a 
30% reduction in required lead length from the company’s for-
mer receptacle offerings. The reduction is due to the hourglass 
design and extended contact surface area, eliminating the need 
for excess protrusion through its fingers for reliable electrical 
contact. The ability to use shorter mating pins provides several 
advantages such as compressed packaging, shorter electrical 
signal paths and lower potential RF signal interference. The 0448 
is a closed bottom, solder mount receptacle with a 0.635mm 
low profile height above the board. It is designed to be soldered 
in a 1.8mm minimum mounting hole. The 0640 is a zero profile, 
solderless press-fit receptacle with an overall length of 2.67mm. 
This part features a hexagon shaped head designed to be press-
fit into a 2.16mm diameter plated through hole. When pressed 
in, the 0640 sits flush with the PCB. surface. The 0640 is also 
open bottom allowing for mating pin entry from either end.
Mill-Max
www.mill-max.com

Miniature MOSFETs save space  
in automotive ECUs
Diodes Inc. has introduced two automotive-compliant MOS-
FETs in DFN2020 package. They occupy just 10% of the PCB 

area of larger packages, such 
as SOT223, enabling greater 
power density in DC-DC 
converters, LED backlighting, 
ADAS, and other ‘under-the-
hood’ automotive applications.  
The new products are the 40V-
rated DMTH4008LFDFWQ and 
the 60V-rated DMTH6016LFD-

FWQ. The first one (the DMTH4008LFDFWQ) has a typical 
RDS(ON) of 11.5mΩ at VGS = 10V and a gate charge, Qg, of 
just 14.2nC. The DMTH6016LFDFWQ has a typical RDS(ON) 
of 13.8mΩ at VGS = 10V and a Qg of 15.2nC. Similarly, both 
devices are qualified to 175°C and packaged in the sidewall 
plated DFN2020, making them suitable for use in high ambient 
temperature environments.  When used in a typical applica-
tion, such as a 12V, 5A buck converter, the DMTH4008LFD-
FWQ dissipates 20% less power than comparable competitor 
MOSFETs. This significant improvement in efficiency provides 
automotive designers with greater flexibility and the freedom to 
increase power density in new or existing automotive applica-
tions. The DMTH4008LFDFWQ and DMTH6016LFDFWQ are 
automotive-compliant to AEC-Q101 and supported by PPAP 
Diodes Inc.
www.diodes.com

Ruggedized I/O field interface
The 2-in, 2-out NA2-IO-DPRO Dante interface features two 
switchable Mic, Line, AES/EBU inputs and two switchable 
analogue, Line, AES/EBU outputs, and two Dante ports provid-

ing for redundancy or 
device daisy chaining.
With its small form fac-
tor, metal construction, 
and removable protec-
tive rubber casing, the 
NA2-IO-DPRO offers a 
rugged, reliable solution 

optimally suited to a wide range of applications. The NA2-IO-
DPRO front panel provides two latching XLR inputs and two 
XLR outputs. AES/EBU operation is seamlessly and indepen-
dently auto detected for inputs and outputs. Using Neutrik’s 
free DPRO controller software for Mac or PC, +48V phantom 
power can be applied, microphone preamplifier gain, pad, and 
high-pass filtering can be set per channel, and input channels 
can be linked for matched operation. Output channels can be 
muted or unmuted within the software. The rear panel provides 
primary and secondary Dante ports on Neutrik etherCON con-
nectors. The secondary input can be configured for redundant 
or Switched mode (for daisy chaining). When operating in 
Switched mode, in conjunction with a 60 W PoE injector, up 
to eight devices can be daisy chained. Up to four devices can 
be daisy chained with a 30 W PoE injector. NA2-IO-DPRO is 
AES67 compliant.
Neutrik AG
www.neutrik.com

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


46   October 2019 www.eenewseurope.com News @eeNewsEurope

MISCELLANEOUSDESIGN & PRODUCTS

Closed loop integrated servomotors
Applied Motion Products’ StepSERVO closed loop integrated 
motors combine a high-torque step motor with an on-board 
drive, encoder, controller and closed-loop servo software into 

a single package. The integrated 
motors save on space, wiring, and 
cost over conventional systems 
comprised of separate motor and 
drive components. Using encoder 
feedback, closed loop step mo-
tor systems automatically reduce 
current to the motor when torque is 
no longer demanded by the load to 
consume less power than a tradi-

tional step motor system. StepSERVO integrated motors also 
operate cooler and more quietly than open loop step motors by 
drawing just enough current to control the load. The ability to 
execute stored programs created with Applied Motion’s Q Pro-
gramming language enables users to apply complicated logic 
and motion sequences to solve their motion control challenges. 
For example, in a product labelling application in a food and 
beverage plant, a product sensor can be tied to one of the mo-
tor’s digital inputs, triggering a WI (Wait Input) command when 
the product nears the labelling position. To prevent wrinkling 
or tearing, the label must be applied at the same speed the 
product is travelling on the conveyor. To accomplish this, the 
motor measures the conveyor speed from a master encoder 
whose A/B quadrature signals feed into the motor’s X1 and X2 
digital inputs. The FE (Follow Encoder) command automatically 
ratios the label speed to the master encoder frequency while 
monitoring the label sensor to position the label at exactly the 
right location on the product. The powerful math capability built 
into the Q Programming language provides additional custom-
ization and control options. The motors come in IP65 rated 
versions for wet and dusty environments. Units are available 
with industrial network communications including CANopen, 
EtherNet/IP, Modbus RTU and TCP, as well as support for third-
party PLCs and HMIs.
Applied Motion Products
www.applied-motion.com

Wireless charging devkit for hearables
Devkit from Energous provides fast wireless charging of larger 
battery hearable devices such as Bluetooth earbuds, smart 
headphones. Energous has launched a hearable developer kit 

for manufacturers 
using its WattUp fast 
wireless charging. 
The hearable devel-
oper kits enable fast-
charging of devices 
that require higher 
power levels, such as 
Bluetooth earbuds, 

smart headphones and more. Each devkit includes a transmit-
ter reference design with power supply, a receiver reference 
design, mobile app and reference design user guide, as well 
as transmitter schematic and layout, receiver schematic and 
layout and software SDK alogside a developer and antenna 
design guide. The receiver reference design included in the de-
veloper kits incorporates the DA2223 and DA14585 ICs, while 
the transmitter reference design incorporates the DA14680 and 
DA4100 ICs and introduces our latest EN3921 and EN3913M 
front end ICs. A common receiver that enables interoperability 
across WattUp-enabled devices while a small footprint allows 
WattUp to be integrated into products of various form factors, 
including devices with curved edges or without flat surfaces. 
Energous
energous.com/applications/hearables

Gain a deep insight into your RTOS
This month, Percepio is giving away 3 node-locked (single-us-
er) Tracealyzer v4 licenses worth 1395 Euros each for eeNews 
Europe readers to get a deep insight into the real-time behav-

iour of their code. A 
trace visualization 
tool for developers 
of RTOS- or Linux-
based embedded 
software systems, 
Tracealyzer relies 
on efficient software 
instrumentation with 

minimal overhead, it works with essentially any 32-bit proces-
sor or microcontroller and does not require any special trace 
hardware. This state-of-the-art visualization tool understands 
the meaning of most RTOS events and performs advanced 
analysis to improve the visualization by connecting related 
events and views. Tracealyzer can be used side-by-side with 
traditional debuggers, enabling you to inspect real-time issues 
where a classic debugger is not sufficient. The tool provides 
over 30 views of the runtime behaviour, including task schedul-
ing and interrupt handler/ISR execution, task timing and prior-
ity, CPU load, memory usage, as well as interactions between 
tasks and interrupt handlers/ISRs. The licenses are to choose 
from any of the RTOSes supported by Percepio -  
https://percepio.com/tracealyzer/

Check the reader offer online at
 

www.eenewseurope.com

3V 3030 LEDs deliver 210lm/W at 4000K
The Luxeon 3030 HE Plus Mid Power LED reaches an efficacy 
of 210 lm/W at a color temperature of 4000K 80CRI, meet-
ing the needs of a variety of 3V indoor and outdoor lighting 

applications. As color control is 
an essential feature of indoor ap-
plications, a four quadrant color 
bin structure has been developed 
for the Luxeon 3030 HE Plus, 
which can offer 2 MacAdam 
ellipse by kitting. Offered in a 
standard 3.0x3.0mm package, 
the LED will initially be available in 

4000K, 5000K, 5700K and 6500K, 80CRI, it is nominally driven 
at 65mA. By the end of 2019, the manufacturer will be adding 
warm colour temperatures at 2700K, 3000K and 3500K, with a 
CRI of 80.
Lumileds
www.lumileds.com
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GNSS/INS system in a rugged housing
Septentrio’s AsteRx Sbi module is a ruggedized GNSS/INS re-
ceiver that fuses high-accuracy GPS/GNSS with a high-perfor-
mance inertial sensor for reliable positioning and 3D orientation 

(head-
ing, 
pitch, 
roll). 
Offering 
the flex-
ibility of 
either 
single or 

dual antenna, AsteRx SBi is designed for quick and easy inte-
gration into any machine monitoring or control system. AsteRx 
SBi packs performance and durability into a single, compact 
box. Reliable location and 3D orientation data is streamed with 
a high update rate and constant low latency. Septentrio’s centi-
metre-level positioning is based on true multi-frequency, multi-
constellation GNSS (GPS, GLONASS, Galileo, BeiDou, QZSS) 
technology. The company’s unique GNSS – IMU integration 
algorithm enables continuous positioning in environments of 
low satellite visibility where short GNSS outages are possible. 
A built-in power spectrum plot allows users to analyze interfer-
ence, helping locate its source and mitigating it.
Septentrio
www.septentrio.com

Aluminium electrolytic capacitors  
insensitive to high ripple currents
Capacitors with a threaded connection from FTCAP’s GW 
series are designed for optimal cooling: a special stepped 

base in combination with a 
Sil-Pad ensure optimal thermal 
dissipation. The stepped base 
and use of a ring clamp allow 
virtually seamless mounting of 
the capacitors on a heat sink. 
The low-inductance GW series 
is therefore suitable for applica-
tions with high ripple currents in 
a broad temperature range from 
-40 to 105 °C. These aluminium 
electrolytic capacitors with a 
threaded connection are insensi-

tive to high ripple currents, such as those that occur in auxiliary 
power converters of urban rail cars or in welding inverters. As 
a side effect, however, the high currents also cause increased 
temperatures in the capacitors. Special winding constructions 
therefore ensure optimal heat dissipation at the capacitor base. 
In addition, FTCAP has optimised the GW series with optional 
base cooling by means of a Sil-Pad that dissipates the heat. 
A special feature of the GW series is the patented stepped 
base: This design ensures that the base of the capacitor is flat 
despite the adjacent heat shrink tube. Air inclusions are there-
fore reduced, which would hinder dissipation of heat from the 
capacitor to the heat sink. Thermal resistance is substantially 
lower, for processing of high loads despite the compact design.
FTCAP GmbH 
www.ftcap.de

Fischer extends its versatile Freedom 
connectivity platform
Nine new products now add to the capability of the Fischer 
Freedom Series to serve as a technology platform in connec-

tivity. The new features, 
new configurations, new 
materials and new active 
devices use the versatile 
and modular connectivity 
technology of the Fischer 
LP360 connector, without 
key code and non-magnet-
ic quick-release locking for 

easy 360° mating. The connectors feature membrane-sealed 
contacts for easy cleaning and are easy to integrate into fixed 
or wearable ecosystems and cable-free devices thanks to 
low-profile design and ergonomics. The new USB 2.0 adaptor, 
LED and flash drive have the Fischer LP360 panel plug directly 
integrated into their housing. This opens up new development 
pathways for innovative active solutions integrated into elec-
tronic networks where power source and communications are 
centralized within shared data and power buses and hubs. As 
for the new cabled receptacle in metal with 7 signal and power 
contacts, it is a ready-to-use solution that also maximizes the 
usability, operability and functionality of robotic systems or 
smart vests into which it can easily be integrated.
Fischer Connectors 
www.fischerconnectors.com

Peltier coolers ensures thermal stability  
for DLP headlights
Digital light processing (DLP) technology is now used in many 
smart automotive headlight systems to cast sharper and 

brighter light in front of a 
vehicle. These automo-
tive headlight systems 
operate in temperature 
environments that can 
reach 110°C. However, the 
maximum operating tem-
perature of a DLP is only 

70°C. Going beyond the temperature limits of a DLP risks non-
operation or failure. Implementing a HiTemp ET Series thermo-
electric cooler module protects the sensitive DLP electronics 
and ensures optimum performance.  The HiTemp ET Series is 
a Peltier cooler that delivers active spot cooling, it can lower 
the control temperature by as much as 40°C below ambient 
dependent on active heat load. The Peltier cooler offers reliable 
solid-state construction, long life operation, and a compact 
form factor that fits into tight space constraints commonly 
found in automotive headlights. In addition, Peltier coolers do 
not outgas, eliminating the coating build up on lens surfaces 
that can occur over time. The active HiTemp ET Series can be 
integrated into a DLP automotive headlight system, with a cold 
block and interface material typically used on the cold side 
in direct contact with the DLP. The cold block then comes in 
contact with the Peltier Cooler. Heat is absorbed by the Peltier 
Module and pumped to the hot side.  
Laird Thermal Systems
www.lairdthermal.com
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Microchip’s SAM R30 sub-GHz module  
now at Mouser
Mouser Electronics is now stocking the SAM R30 sub-GHz 
module from Microchip Technology, claimed to be the indus-

try’s smallest IEEE 802.15.4-com-
pliant module. The SAM R30 
combines an ultra-low-power 
microcontroller with a sub-GHZ 
radio in a 12.7×11mm package, 
enabling long-lasting battery life 
in space-constrained designs. 
Designed for use in unlicensed 
sub-1GHz frequency bands 

worldwide — such as 780 MHz (China), 868 MHz (Europe), and 
915 MHz (North America) — the module delivers receive (RX) 
sensitivity up to -105 dBm and transmit (TX) output power up 
to +8.7 dBm.
Mouser 
www.mouser.com

element14 launches ThinkON design 
challenge around sensor kit
element14.com is teaming up with ON Semiconductor and 
Hackster.io to inspire developers to create innovative solutions 

to everyday problems as part 
of the ThinkON Design Chal-
lenge. Both element14 and 
Hackster.io community mem-
bers are invited to design the 
most creative solution utiliz-
ing the ON Semiconductor 
RSL10 Sensor Development 
Kit (RSL10-SENSE-GEVK). 
Example projects could 

include solutions to monitor challenges as diverse as workers 
in potentially dangerous environments or elderly people at risk 
of falls; to fragile packages within a shipping facility.
element14
www.element14.com/ThinkON

Arrow Electronics launches  
European FPGA developer contest
Arrow Electronics has launched a competition to find the most 
innovative and imaginative FPGA-based designs in Europe. 

To encourage a wide 
participation, Arrow is 
offering a development 
board free-of-charge to 
each entrant who submits 
a verified project plan. 
Entries will be judged on 
creativity and implemen-

tation and a range of prizes are on offer including an Intel NUC 
PC, a Realsense Camera and a 512GB Intel SSD. The first step 
is to register for entry at the Arrow European FPGA Developer 
Contest 2019 web page.
Arrow Electronics 
www.arrow.com

Fortec expands SBC to plug-and-play  
TFT display kit
Fortec Elektronik, provider of complete solutions for display 
technology, embedded & power supplies - now offers iBASE’s 

3.5-inch single board comput-
er (SBC) IB818 as a complete 
solution for an easy and fast 
project start. Fortec comple-
ments the SBC with accesso-
ries such as display, memory, 
SSD memory and cables. The 
board is already configured 
for the display on delivery. 

Users simply plug it in and can get started right away, promises 
the supplier. The configuration for a fast project start includes 
the SBC display kit with TFT displays from AUO and Tianma in 
diagonals from 7 to 24 inches.
Fortec Elektronik
www.fortecag.de

Avnet launches its second  
SimpleFlex platform
Avnet Integrated has released its second SimpleFlex platform, 
designed for HMI and IoT applications and easy to adapt to a 

wide range of other applications 
with only minor configuration 
modifications.
The SimpleFlex platform MSC 
SM2S-MB-EP5 is designed 
for use with Avnet Integrated’s 
broad portfolio of x86- and 
ARM-based SMARC 2.0 mod-

ules which encompasses the entire performance range from 
low power to high performance. The slim 146x80mm platform 
is offered in more than 30 pre-validated interface combinations. 
There are four variants, two fully equipped platforms and two 
further optimized platforms with minimum configurations.
Avnet Integrated
www.avnet.com

Digi-Key partners with Student Circuit  
for Freshers Week events
Global electronics distributor Digi-Key Electronics has part-
nered with educational online resource Student Circuit to run 

a competition to 
win 10 SNAPTAIN 
drones and one 
InstaLab Kit at 10 
universities during 
the Freshers Week 
events 10 Sept. – 
2 Oct, 2019. UK 
university students 

can enter the competition and other Digi-Key giveaways, at 
one of the university events at Digi-Key & Student Circuit’s 
booth or via the Student Circuit competition page.
Digi-Key Electronics
www.digikey.co.uk
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Component obsolescence –
what to do next?
By Dunstan Power

For most engineers, obsolescence is a daunting chal-
lenge but one that frustratingly abounds in the electron-
ics industry. A successful, reliable product may suddenly 

become impos-
sible to manufacture 
because of a single 
component going to 
end of life (EOL) or 
a new design that 
hasn’t even gone 
into production is 
stopped thanks to 
one of the chips 
being pulled by the 
manufacturer. 
Sometimes it is ICs, 
sometimes connec-
tors or passives. Ev-
ery component has 
a finite longevity and 
even the cheapest, 
smallest, seemingly 
insignificant part can 
jeopardise produc-
tion of a whole 
product line. 
While the majority of mainline semiconductor manufacturers are 
very good at labelling where their parts are on this list, here’s a 
roundup of the typical product cycle of a component with some 
of the different terms used by different suppliers: Marketing -> 
Preproduction / Beta / Sampling -> General Availability (GA) / 
Active-> Not recommended for New designs (NRD) -> End of 
Life (EoL) -> Obsolete

Marketing
Despite the marketing brief being posted, for some reason you 
just can’t get hold of it, or the data sheet. Perhaps you can get 
on an alpha program, but do you need this pain as you will be 
helping to qualify the part? Dates for GA are written in sand at 
this stage, so beware as if they slip, that will likely adversely af-
fect your own schedule.

Pre-production / Beta / Sampling
That hot new part which your engineers want to use is one that 
you can only get samples of, if you’re lucky, and you might even 
need to be on a beta program to get hold of those. Again, you 
will probably find some TBDs in the data sheet, or it’s water-
marked with “Draft”. GA dates should be more solid now and 
the part is “safe” to use. Occasionally however, parts don’t go 
from Beta to GA, such as when a technical snag is discovered.

General Availability (GA) / Active
The part is in full production. The question now is just how far 

through GA it is. Is it relatively new or near to NRD? Looking at 
the dates on the data sheet will help. At this point, errata and 
apps notes may be available, which can be very useful.

Not recommended for new designs (NRD) 
As the label says, don’t use it unless you have a very specific 
need or a small production run. Time to look at last time buy 
options. Beware of the grey market (parts of indeterminate 
providence).
 
End of Life (EoL) 
May be rolled into the NRD stage, so now is last time buy time. 

Obsolete
You missed the last time buy and specialist suppliers are finding 
pockets of them at the back of dusty warehouses around the 
world. They may even be genuine. 

Why components go obsolete 
It is worth understanding the rationale for obsolescence, as it 
can affect the initial choice of parts and the route taken to re-
place those parts. There are a number of reasons why compo-
nents go obsolete, including:
      1.       Declining sales making continued production uneco-

nomical for the manufacturer.
      2.       Acquisition or merger of companies resulting in ratio-

nalising of product lines.
      3.       Technology changes (e.g. Fab geometry) making the 

means of production no longer available.
      4.       Regulatory changes e.g. RoHS. 
       5.       Sub-components going obsolete (e.g. telephony mo-

dems have their chip-set obsoleted).
In most cases, you, the designer, will have no influence over 
any of these factors unless you are a large user. However, when 

Dunstan Power is Director of ByteSnap Design -  
www.bytesnap.com
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selecting components, it is worth considering the likelihood of any of these events taking 
place. A good example is with LCD panels, where they are often made with a specific 
market in mind and perhaps a single customer. When that customer obsoletes their 
product and no longer buys the product, factor 1 above applies and all the other minority 
customers will see the panel suddenly go EoL.  
When selecting parts, it has to be said that not all suppliers are equal with regards to 
longevity. Some like NXP and ST publish longevity plans on their core processors, allow-
ing you to clearly see how long their parts will be available for. But beware! Just because 
the processor has a 15-year longevity doesn’t mean the memory chips in the system 
have longevity to match, in fact this is highly unlikely. So, in this case, it is merely that 
the processor can be confirmed as unlikely to be the part that calls time on your prod-
uct. Other semiconductor manufacturers can be much more focussed on fast moving 
consumer goods and frequently obsolete parts. 
With LCDs, there is an element that you get what you pay for. The lowest-cost LCDs 
typically are tied to other consumer products and will have a short shelf life. Not a prob-
lem if your own product longevity is a couple of years, but if it is longer, some defensive 
design around the LCD interface may be required (e.g. the ability to add conversion 
boards to other panels).
For connectors and passives, you can’t beat designing in generic parts or multi-sourced 
options. Where this isn’t possible, again some companies are more “agile” than oth-
ers. It’s worth asking the suppliers the question on key parts as you may get an honest 
answer. 
What can design engineers do when a component becomes obsolete?
Normally a supplier will offer a last time buy on components that they are planning to 
make obsolete for a part. You can sometimes sign up for email updates on a part to 
alert you of status changes. This is well worth doing as it is free and could save you any 
headache. Likewise, some of the catalogue distributors (e.g. Farnell) also send out prod-
uct alerts when the status of parts change.
Let’s assume though that you have run into trouble as your part is completely obsolete. 
You know that’s you’re going to have to find a resolution to sort the problem out, so here 
are the only options that you now have:

     I.  Find a drop-in alternative
It may be that there is an alternative that is pin compatible. Perhaps one that didn’t exist 
when the design was done. If there are enough other people in the same boat, that latent 
demand can help alternatives to appear. Be inventive in how you look for an alterna-
tive as parts that are the same are sometimes categorised in different ways by various 
manufacturers.

      2  Scrap your product
If your own product is heading towards the exit door, you might have an alternative that 
can do most of what the terminally ill product can do. This is, however, a business deci-
sion that’s outside of the scope of this particular article.

      3.  Modify your circuit board
If the product is selling well, a re-design may be a no-brainer, but you will likely have to 
face these costs for this option:
a)   Redesign effort of the schematics, BOM and PCB
b   Prototype run to test non-trivial changes
c)   Software changes (depending on what component is changing)
d)   Compliance re-testing where appropriate (e.g. probably not for a connector change 

but for a new microcontroller).
This is the time to do a complete sweep of the whole bill of materials to look for any of 
those NRD labels indicating that other parts whilst not EOL are nearing their own ob-
solescence. Like the road being dug up by the gas men, just after the same stretch has 
been newly laid by the water works, you don’t want to launch your revised product just 
to find another problem.
There can be in-between solutions, such as making daughter boards that replace a 
single component on a circuit board, or sit between one PCB and an LCD, and convert 
the signals for a new panel. Thus, the development cost is much lower than for a full 
re-design. If you do a full-redesign, this gives you an opportunity to perhaps get some 
cost out of the product or to add new features. Seize the moment and it will make the 
procedure less depressing! Perhaps it could turn a good product into one that is great.
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