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Dear readers,

With a particular focus on Displays Technologies, our July/August combined edition 
of eeNews Europe promises more pixels for your eyes, flexibly arranged into any 
shape or literally coming at you as light rays, each conveying unique spatial infor-
mation to render true 3D interfaces. 4K and 8K becoming almost mainstream, pixel 
densities have reached a point where lightfield displays become practical to  
implement.
Other features you’ll find covered in this edition include Power Supplies & Bat-
teries, and EDA Tools & Circuit Design with some updates on the latest memory 
architectures at R&D level.
Enjoy this summer edition of eeNews Europe, take a break, yet keep in touch to 
tell us your stories, from starting up a company to developing your first proto-
types, achieving your first product design-in, sharing your insight on this fast-
paced industry or to contribute your expertise on some of the topics we’ll be 
covering along the year.

Julien Happich
Editor in Chief

Lightfield-displays bring true 3D to cockpits

 July/August 2019

161123_5Mill_EET_EU_Snipe.indd   1

11/18/16   2:01 PM

Executive Interview: Tom Doyle
Aspinity’s CEO and Founder

Special Focus: IC Design & EDA Tools

europeanbusiness press

Newselectronics europe News

www.eenewseurope.com

4 - 50: OPINION

Uncommon Market:
Oxford startup promises 
fusion gain by 2024

Last Word:
PhabLabs 4.0 project introduces young women and 
girls to photonics

6 - 29: NEWS & TECHNOLOGY

Baselabs’ Eric Richter on sensor fusion
eenews Europe caught up 
with Baselabs co-founder 
and director of customer 
relations, Eric Richter, 
about the software require-
ments and the role artificial 
intelligence will play in cars.

30 - 33: POWER SUPPLIES & BATTERIES

Stretchable nanogenerator operates underwater
A team of researchers from the Beijing Institute of 
Nanoenergy and 
Nanosystems took 
their inspiration from 
electric eels’ unique 
capability to gen-
erate high voltage 
discharges to design 
a stretchable nano-
generator capable 
of underwater oper-
ation.

34 - 39: DISPLAY TECHNOLOGIES

The Nanosys view on the 
state of electrolumines-
cent quantum dots
Many Universities and dis-
play companies are work-
ing on ELQDs as a next 
generation emissive dis-
play technology. But to be 
successful, they will need 
to reach mass production with cost and performance 
levels that can rival competing technologies.

40 - 43: IC DESIGN & EDA TOOLS

X-FAB Silicon Foundries tapes-out open-source 
RISC-V MCU:
Together with crowd-sourcing 
IC platform partner Efabless 
Corporation, X-FAB Silicon 
Foundries has announced the 
first-silicon availability of the 
Efabless RISC-V System on 
Chip (SoC) reference design.

 46: READER OFFER

This month, Schurter 
is giving away three of 
its Configurable Display 
Switch kits (CDS1), worth 
250 Euros each, for 
eeNews Europe’s readers 
to win.

 49: DISTRIBUTION CORNER

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


4   July - August 2019 www.eenewseurope.com News @eeNewsEurope

Get smart at www.microchip.com/Smart

The Microchip name and logo and the Microchip logo are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries. All 
other trademarks are the property of their registered owners. 
© 2019 Microchip Technology Inc. All rights reserved. DS00002769A. MEC2237A-Eng-06-19

Smart Solutions to Accelerate Design
Building Blocks to Optimize Your Design’s Intelligence

As technology has evolved, more and more devices demand intelligent systems. 
Microchip has been on the forefront of this evolution, bringing you a broad portfolio of 
solutions that helps you:

• Easily find the right level of intelligence for your design with our broad portfolio of 
8-, 16- and 32-bit MCUs, DSCs and MPUs

• Efficiently create differentiated designs with flexible peripherals and functions 
• Accelerate design time with our intuitive development environments, complete 

reference designs, free software libraries and automatic code generation tools.

Learn how Microchip can get you to production faster by providing solutions that 
are not only smart, but also connected and secure.

UNCOMMON MARKET

Oxford startup promises fusion gain by 2024
By Julien Happich

Fusion has long been viewed as the ultimate goal for en-
ergy generation. Smashing together deuterium and tritium 
atoms releases energy as they combine and is the reac-

tion at the heart of the sun. With no dangerous waste products 
and a virtually limitless supply of these atoms from seawater, 
billions have been spent on fusion research. 

However, recreating the ex-
treme conditions of temperature 
and pressure on earth are not 
easy and confining the fusion in 
a reactor is key if this holy grail 
of energy generation is ever to 
be reached. 

British startup First Light 
Fusion (FLF) has developed 
an approach to fusion that is 
different from today’s academic 
alternatives. The startup claims 
it is on target to achieve fusion 
gain (more energy out than 
goes in) by 2024. 

“We have a different ap-
proach to the other organiza-
tions trying to achieve fusion 
gain. We are not using lasers or 
intense magnetic fields which themselves can prove to be very 
complicated and costly to build. By choosing pulsed power as 
our driver technology, we have reduced the cost and complex-
ity in this area and, in practice, the challenge is perfecting the 
design and shape of the target; that is where we are establish-
ing unique IP and developing our simulation and modeling 
capability. This is the new science stage. Beyond that, we can 
clearly see a path to achieving clean energy that is simple and 
inexpensive within a realistic timeframe. We are driven by want-
ing to power a world worth inheriting by our children”, explains 
Paul Holligan, Head of Pulsed Power at FLF. 

FLF’s Machine 3 has been constructed to electromag-
netically launch projectiles at 
hypervelocities and consists of 
six banks of capacitors ar-
ranged radially around a central 
vacuum chamber where the 
experiment takes place. The 
capacitors are charged up to 
200,000 Volts over the period 
of a minute and the stored 
electrical energy is discharged 
in less than two microseconds. 
This generates up to 14 million 
Amps which create intense 
magnetic fields that launch 
the projectile into the center at 
velocities approaching 20 km 
a second, delivering 200 KJ of 
kinetic energy. 

FLF tested the firing of three limbs last year and has now 
successfully commissioned the full, six limb machine and 
started science experiments. Each discharge is equivalent to 
500 simultaneous lightning strikes.  

A total of 2.5 MJ are used for every discharge.
One of the challenges in this design is ensuring synchronic-

ity in the firing of all six limbs that has to have nanosecond level 
accuracy. The electrical energy is stored in 192 capacitors that 
are arranged in pairs and each of the 96 pairs is controlled by a 
bespoke switch which is capable of holding off the voltage and 

transferring the huge currents 
involved. After the firing, Spec-
trum M2i.4912-exp digitizer 
cards are used to acquire hun-
dreds of machine diagnostics 
from each capacitor and switch 
along with numerous probes 
in the limbs covering current 
and voltage readings with a 
sampling rate of 10 MS/s (100 
ns time interval). 32 cards are 
linked together in two banks of 
16 using Spectrum’s Star-Hub 
feature to ensure synchronicity 
across all 256 input channels. 
This configuration provides the 
flexibility of adding additional 
channels if required in the 
future.

“This synchronization feature was a key reason why we 
chose Spectrum,” added Paul Holligan. “Everything happens in 
nanoseconds so accuracy of firing and data gathering is para-
mount. We could not have any possibility of errors coming in 
from this equipment as every firing provides us with invaluable 
data and we have to be confident in the quality of that data.”    

Inertial confinement fusion
One of the founders of FLF was inspired by the pistol shrimp 
that clicks one of its claws in such a way as to create cavities 
in the water that heat as they implode forming plasma, result-
ing in a shockwave that stuns its prey. The precise mechanism 

of the collapsing is inertial 
confinement and is the only 
naturally occurring example of 
this phenomenon. FLF is using 
this to remove the complexity 
of needing huge containment 
mechanisms and focuses on 
managing the complexities of 
the implosion phenomenon to 
create the temperatures and 
pressure that match those at 
the heart of stars for fusion 
to occur. Inertial confinement 
means that the plasma is held 
together by its own inertia 
rather than by magnetic fields 
or lasers, both of which require 
large amounts of energy to 

maintain, making fusion gain much harder to achieve than FLF’s 
system that uses a fraction of the energy to operate. Effectively, 
FLF has dramatically lowered the energy produced threshold 
that needs to be reached for fusion gain. 

Vacuum chamber surrounded by 192 capacitors.

Vacuum chamber in which the firing takes place.

https://twitter.com/eenewseurope
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Always-on-sensing:  
don’t waste power in digits
By Julien Happich

Leveraging a proprietary Reconfigurable Analog Modular 
Processor (RAMP) platform, Aspinity promises always-on-
sensing at a tenth of the power budget that digital-based 

solutions offer today. 
Founded in 2015, the West Virginia startup says its RAMP 

“analyze-first” edge-architecture drastically minimizes data 
handling, cutting the volume of data handled by up to 100x for 
always-on applications while maximizing battery life thanks to a 
10x power reduction.

eeNews Europe caught up with Tom Doyle, Aspinity’s CEO 
and founder to learn more about the company’s unique technol-
ogy.

“Today, a lot of processing goes from the cloud back to the 
edge, but it is still challenging to get the required performance, 
accuracy and long battery life” explained Doyle, referring to 
battery-operated always-listening smart home security de-
vices, voice-first smart speakers and wearables, and industrial 
vibration monitoring systems. The reason, he argues, is that 
these systems are digitizing too much irrelevant data. So the 
idea is to leverage an analog neural network onboard an analog 
processor to sort out and identify the data that would deserve 
to be digitized (in a simplified format) for subsequent use by an 
application processor. This way, the application processor and 
other components can stay off most of the time.

“We have a purely analog processor, all of the sensor data 
classification is done within the analog domain” the CEO em-
phasizes, noting that his 
company has developed 
libraries of AI algorithms 
based on training data, 
which it can then load into 
its RAMP chip. 

This means the same 
chip can be updated pre-
cisely for different voice 
detection patterns, using 
the same hardware.

“We’ve demonstrated 
system wake up for 
specific alarms, where 
the RAMP does not wake 
the system if other alarms 
are detected. We can 
discriminate, for example 
we’ll detect voice but 
we won’t detect door 
knocks”, Doyle continued. 

Putting some figures 
on current and power 
consumption, the CEO 
said always-on sound 
processing using the 
RAMP would draw from 
10 to 15uA, whereas a 
“digitize-first” architecture 
built around an analog-to-

digital converter and a digital signal 
processor would not be out of the 
mA range. 

Key power savings come from 
the fact that the RAMP platform is 
able to detect and classify events 
from background noise in the raw 
analog sensor data before the data 
is digitized. This approach elimi-
nates the higher-power processing 
and transmission of irrelevant data.

Aspinity does not want to share 
much about its patented RAMP 

technology, except that it leverages the nonlinear characteristics 
of a small number of transistors, incorporating modular, parallel 
and continuously operating analog blocks as part of a neural 
network. As reported in a 2015 IEEE paper “A Low-Power Field-
Programmable Analog Array for Wireless Sensing”, the chip 
essentially consists in a field-programmable analog array (FPAA) 
sporting a 8x10 array of computational blocks. Hence it sup-
ports 8 identical channels and 10 function-specific stages. The 
company hopes to have a demonstrator for release next year.

“We have silicon we can sample today. The RAMP is scalable 
and now we only use between 10 and 20% of its resources” 
Doyle told eeNews Europe. “When we get to the point we un-
derstand the full requirements of our customers, we’ll be able to 

Aspinity’s analyze-first system architecture.

Reconfigurable analog blocks make the RAMP chip very versatile.

Aspinity’s founder and CEO, 
Tom Doyle.

https://twitter.com/eenewseurope
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Interview - Baselabs’ Eric Richter on sensor fusion
By Christoph Hammerschmidt

The automation of driving requires an immense amount 
of software in the vehicles, also and above all in the area 
of sensor data fusion. Software company Baselabs has 

gained a strong position in this area. With Baselabs co-founder 
and director customer relations Eric Richter, eenews Europe 
talked about the software requirements and the role artificial 
intelligence will play in cars.
eeNews Europe: What exactly does Baselabs do? Do you 
produce development tools, or does your software run as 
middleware directly in the cars?
Eric Richter: Baselabs sees itself as a software producer, espe-
cially for autonomous driving. This means that we provide tools 
and libraries that enable our customers to develop their systems 
for autonomous driving faster and more efficiently.
eeNews Europe: Libraries - that is, ready-made modules and 
function blocks that contain their own functions, so that they 
don’t just help developers write software themselves?
Richter: Exactly. The libraries already contain a lot of functional-

ity, many algorithms, especially for data fusion. Because a core 
technology, the heart of autonomous driving, is recognition and 
perception of the vehicle environment in order to derive actions 
from it: Braking, accelerating, changing lanes, etc. All this is 
recorded by the environment sensors. The big task to be solved 
is to combine the variety of sensors - radar, lidar, cameras, 
etc. - with each other. This is data fusion. This is the core of our 
software and it runs directly in the cars.
eeNews Europe: What role does Vector play for you?
Richter: Vector is a shareholder of Baselabs with a minority 
stake. For us this means that we are independent of all OEMs 
and Tier Ones, because Vector itself is independent of OEMs 
and Tier Ones. The second important point for Baselabs: Vector 
has many years of experience in the automotive sector, both in 
pre-development and series development, and can support us 
with expertise. In addition, we gain access to Vector’s world-
wide sales network.
eeNews Europe: Thus you are independent of OEMs, but not 

scale it up or down.
The idea is to sell a silicon line that takes multiple inputs from 

accelerometers, cameras, microphones, but the company does 
not discard the opportunity to see its device integrated into 
microphones.

“We envision our RAMP to be programmable by everyone, 
we have a software development kit and we’ll offer a program-
ming environment with libraries. Users won’t have to be analog 
experts” said Doyle. 

“For industrial use like preventive maintenance, sensor 
experts look for spectral components, a peak in frequency or 
magnitude, they’ll be able to detect that peak and track it. They 
can also push their own training data into our RAMP model and 
then use our compiler to compile it into our RAMP chip through 
an SPI port, via a microcontroller” continued the CEO.

The RAMP platform’s analog blocks can be reprogrammed 
with application-specific algorithms to analyze raw analog data 
from multiple types of sensors, such as accelerometers used for 
industrial vibration monitoring. Instead of a predictive mainte-

nance system that continuously digitizes thousands 
of points of data to monitor the trends in the changes 
of certain spectral peaks, RAMP can sample and 
select only the most important data points, com-
pressing the quantity of vibration data by 100x and 
dramatically decreasing the amount of data collected 
and transmitted for analysis.

Today, Aspinity’s initial focus is on the detection 
of voice and acoustic events for the fast-paced con-
sumer market such as voice-activated home assis-
tants and smart home monitoring. Indeed, according 
to Juniper Research, the installed base of digital 
voice assistants will triple to 8 billion by 2023, and 
always-on voice-first devices, such as smart speak-
ers and wearables/hearables are among the largest 
and fastest-growing market segments.

Next, the startup wants to address the industrial 
market and within the next couple of years, it aims to 
work on solutions for the biomedical market, to de-
tect heart rate problems with a wearable device that 
could last one or two years on a single battery.

Comparing the traditional “digitize-first” architecture with Aspinity’s 
“analyze-first” approach.

Aspinity’s field-programmable analog array (FPAA).

https://www.facebook.com/EENews-Europe-264480083592516/
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of Vector. Vector has a significant market share.
Richter: Vector has only a minority interest in the capital of 
Baselabs and therefore also in the voting rights. The majority of 
voting rights is held by the four founders.
eeNews Europe: This means that they can also cooperate 
with Vector competitors - such as Elektrobit, to name just 
one.
Richter: Exactly. We are already doing that. We work with 
various companies, including Vector’s competitors. Some of 
our products are compatible with 
various competitor products from 
Vector. This is what both sides want 
and support within the framework 
of our cooperation.
eeNews Europe: Are there any 
standards for data formats and 
interfaces in the area in which 
you are active? For example, if 
you supply Ford today and Audi 
or Porsche tomorrow - do OEMs 
work with standardized data 
formats and function calls? We 
see a very heterogeneous sensor 
environment, and the computing 
platforms are also very different. Do you have to reinvent the 
wheel every time?
Richter: From a formal point of view, you’re right. Of course, 
there are quasi-standards where sensor interfaces are very 
similar, for example in the radar area. However, there are various 
activities to standardize the sensor interfaces. One of them is 
part of Autosar, the middleware for series production. There 
is a special working group there in which Baselabs is involved 
and which is managed by Baselabs. This group has set itself 
the task of developing sensor interfaces for automated driving 
functions and making them available to the community. We are 
also involved in other activities to promote standardization in 
the field of data fusion in order to further reduce the costs and 
development time of future systems. Standards in data fusion 
will come, everyone will benefit.
eeNews Europe: Talking about radar. I assume that the radar 
sensor of a company X provides a different structure of a 
point cloud than the one of company Y. With cameras, it is 
perhaps even more pronounced, since preprocessing is al-
ready partly carried out in the camera. Developers then have 
to deal with completely different data.
Richter: Exactly. This is an important issue. There are differ-
ent data levels for each sensor; even the terms are not exactly 
defined. Many then speak of raw data or feature level data, 
detection level data and object level data - these are the usual 
three to four levels that are distinguished. The exact idea dif-
fers slightly from manufacturer to manufacturer. For us it is 
important to take a close look at what level a sensor delivers. 
The two highest levels - object level and detection level - have 
existed for the longest time; this is where we have already made 
the most progress with our product range. Newer approaches, 
which we are also developing at Baselabs, such as the Dynamic 
Grid, a new algorithmic procedure, primarily address the lower 
levels, i.e. feature levels and raw data.
eeNews Europe: Dynamic Grid? Please explain.
Richter: This is our term for this process group. The back-
ground: You have to reliably determine the free space around 
the vehicle in order to calculate the trajectory you want to travel. 
So far, occupancy grids have mainly been used here. However, 
these methods have some decisive disadvantages. Above all, 

they are not able to distinguish between static and dynamic 
objects. At higher SAE autonomy levels defined, from Level 3 
and above, i.e. things like motorway pilot ADAS, this causes 
difficulties. This is where this new process group, which we call 
Dynamic Grid, comes in. For each space element, per grid cell, 
not only we determine whether this cell is occupied by another 
vehicle, but we also determine in which direction the object is 
moving and at what speed. Thus, this method helps distinguish 
between dynamic and static objects and can directly process 

point clouds from lidar sensors or 
HD radar images.
eeNews Europe: How will Sen-
sor Data Fusion develop? We are 
dealing with ever more powerful 
computer platforms that deliver 
ever larger amounts of data. Will 
this area reach its limits at some 
point? Must the peripheral as-
semblies become more intelligent 
so that they can reduce their data 
volumes?
Richter: We at Baselabs believe 
that the centralization of data 
fusion will continue. There are 

already some manufacturers like Audi that are going down this 
path - with central, high-performance computing platforms to 
also make a central data fusion. Yes, the amount of data will 
continue to increase, but so will the data quality that is pro-
cessed there. In my opinion, the trend will go towards raw data 
fusion, especially if you address higher-value driving functions. 
Especially from autonomy level 3 onwards we see a clear trend 
towards raw data fusion in central fusion control units.
eeNews Europe: Would artificial intelligence be a possible ap-
proach to take over tasks in the field of data fusion?
Richter: This is quite conceivable and currently the subject of a 
lot of research. At present, however, methods based on artificial 
intelligence can be applied almost exclusively to the data of 
individual sensors such as cameras. For data fusion, tracking 
and plausibility checking of data from several sensors such as 
camera, radar and lidar, classical data fusion approaches as 
downstream components are still very effective and thus the 
ideal complement to AI-based methods. Another big question in 
the use of artificial intelligence is how to secure the system, how 
to arrive at a security architecture for such systems.
eeNews Europe: Is this to be understood as meaning that ar-
tificial intelligence is not compatible with the functional safety 
standard ISO 26262, which always tends to enforce a very 
deterministic behavior?
Richter: Exactly. There are a lot of discussions about ISO 26262 
in this area - it is not perfectly designed for the use of artificial 
intelligence. Irrespective of ISO 26262, the question will soon 
arise as to how much artificial intelligence can be trusted in 
safety-critical systems and how long a parallel backup path can 
be maintained. It is quite clear that in some scenarios AI-based 
procedures will provide better performance and thus, for ex-
ample, enable more comfortable driving. This is undisputed, but 
it is questionable whether they can always achieve this. Here 
we say, like many others in the engineering community, that we 
don’t know this 100% yet. For safety reasons, therefore, we 
must continue to run classic data fusion processes in parallel. 
This makes it possible to establish a safe state if the two pro-
cedures are not in agreement. For this, the classic procedures 
are still needed - at least that is how we and large parts of the 
community regard it

EXECUTIVE INTERVIEWNEWS & TECHNOLOGY
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A stretchable ‘e-tattoo’ for heart monitoring
By Rich Pell

Engineers at The University of Texas at Austin have devel-
oped a graphene-based wearable device (e-tattoo) that 
can be placed on the skin to measure a variety of body 

responses, from electrical to biomechanical signals, and could 
make heart health monitoring easier.

The latest version of the team’s elec-
tronic tattoo technology, an ultra-thin 
lightweight and stretchable device can be 
placed over the heart for extended peri-
ods with little or no discomfort. Powered 
remotely by a smartphone, the e-tattoo 
measures cardiac health in two ways, tak-
ing electrocardiograph (ECG) and seis-
mocardiograph (SCG) – a measurement 
technique using chest vibrations associ-
ated with heartbeats – readings simultaneously.

According to the researchers, their e-tattoo is the first ultra-
thin and stretchable technology to measure both ECG and SCG.

“We can get much greater insight into heart health by the 
synchronous collection of data from both sources,” says 
Nanshu Lu, an associate professor in the departments of Aero-
space Engineering and Engineering Mechanics and Biomedical 
Engineering.

Although soft e-tattoos for ECG sensing are not new, says 
Lu, other sensors, such as the SCG sensor, are still made from 
non-stretchable materials, making them bulky and uncomfort-
able to wear. The new e-tattoo is made of a piezoelectric poly-

mer called polyvinylidene fluoride, capable 
of generating its own electric charge in 
response to mechanical stress. It also 
includes 3D digital image correlation tech-
nology that is used to map chest vibrations 
in order to identify the best placement 
location on the chest.

Unlike traditional ECG measurement 
methods that require going into a doctor’s 
office, where heart health can be monitored 
only for a couple of minutes at a time, say 

the researchers, their device can be worn for days, providing 
constant heart monitoring. Looking ahead, the researchers are 
working on improving data collection and storage for the de-
vice, as well as ways to power the e-tattoo wirelessly for longer 
periods.

Recently they developed a smartphone app that not only 
stores the data safely but can also show a heart beating on the 
screen in real time. 

A skin vibration sensor for voice recognition
By Rich Pell

Researchers at the Pohang University of Science & 
Technology (Pohang, South Korea) have developed a 
flexible and wearable skin vibration responsive sensor 

that can be used for voice recognition in applications such as 
security authentica-
tion, remote control 
systems, and vocal 
healthcare.

When the sensor 
is attached to a 
neck, it can precise-
ly recognize voice 
through vibration of 
the neck skin and - 
unlike a microphone 
on an external por-
table device - is not 
affected by ambient 
noise or the volume of sound. This addresses problems with 
conventional vibration sensors that recognize voice through air 
vibration, say the researchers, as the sensitivity of such sen-
sors decreases due to mechanical resonance and damping 
effect, reducing their ability to measure voices quantitatively for 
purposes such as security authentication.

“This research is very meaningful in a way that it developed 
a new voice-recognition system which can quantitatively sense 
and analyze voice and is not affected by the surroundings,” 
explains Professor Kilwon Cho who led the study. “It took a step 
forward from the conventional voice-recognition system that 
could only recognize voice qualitatively.”

In their study, the researchers demonstrated that voice pres-

sure is proportional to the acceleration of neck skin vibration 
at various sound pressure levels from 40 to 70 dB of sound 
pressure level (SPL). They then developed a vibration sensor 
consisting of an ultrathin polymer film and a diaphragm with 

tiny holes that can 
sense voices quan-
titatively by measur-
ing the acceleration 
of skin vibration.

The research-
ers also success-
fully showed that 
their device can 
accurately recog-
nize voice without 
vibrational distor-
tion even in a noisy 
environment and at 
a very low voice vol-
ume with the user 
wearing a mouth 
mask. Their work, 
say the research-
ers, can be further 
extended to various 

voice-recognition applications such as electronic skin, human-
machine interfaces, and wearable vocal healthcare monitoring 
devices. The results were published in Nature Communications 
under the title “An ultrathin conformable vibration-responsive 
electronic skin for quantitative vocal recognition.”

Schematic of an electronic skin patch 
attached on the neck and its diaphragm 
structure.

Playing a sheet of music via a vibration 
speaker, the technology was tested 
to recognize vibrations and compared 
with the results of a commercial 
accelerometer (sensitivity: 100 mV g−1 
for 10~10,000 Hz). The resulting output 
waveforms and frequency spectrums are 
represented as a function of time.

https://twitter.com/eenewseurope
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BMW, JLR join forces for electric drivetrains
By Christoph Hammerschmidt

Bavarian carmaker BMW and its British-Indian counterpart 
in terms of sporty-luxurious vehicles, Jaguar Land Rover 
(JLR), plan to join forces to develop 

the next generation of electric drives. With 
this move, BMW intends to give new impe-
tus to the further development of electrifica-
tion technologies.

A BMW Group press release states that 
BMW and JLR share the strategic vision of 
environmentally friendly and future-oriented 
electric drive technologies. The BMW Group 
also has extensive experience in the field of 
e-mobility through the independent devel-
opment and production of several generations of e-drives since 
the market launch of the future-oriented and fully electric BMW 
i3 in 2013. Jaguar Land Rover has demonstrated its expertise in 
this technology with the introduction of 
the Jaguar I-Pace and its plug-in hybrid 
models.

The BMW Group’s most advanced 
electrical technology to date includes an 
electric motor, transmission and power 
electronics in a single housing. This 
electric machine is characterised by the 
fact that it does not require rare earths. 
This enables the company to reduce its 
dependence on such materials.

Next year, BMW plans to introduce 
the fifth generation (“Gen 5”) of its eDrive 
technology with the BMW iX3 Sports 
Activity Vehicle. The Gen 5 electric drive 
unit is the system on which future devel-
opments introduced together with JLR will be based.

“The automotive industry is undergoing a profound transfor-
mation. We see cooperation as a key to success - also in the 

field of electrification,” says BMW’s press release. “With Jaguar 
Land Rover, the company has found a partner with similar 

requirements for the future generation of 
electric drives.”

The cooperation should enable BMW 
and JLR to achieve economies of scale in 
the areas of development, production and 
joint purchasing. A joint team of experts 
from the BMW Group and Jaguar Land 
Rover is to further develop the Gen 5 drive 
units in Munich. The electric drives will be 
manufactured separately at the respective 
company’s locations. Both companies will 

take care to maintain their brand specific core.
On the occasion of the announcement of the cooperation, 

Klaus Fröhlich, Member of the BMW Board of Management 
responsible for R&D, emphasised the 
technological openness in the devel-
opment of future drives. In addition to 
the further optimization of combustion 
engines, the company intends to push 
ahead with the development of plug-in 
hybrids as well as battery electric ve-
hicles. BMW will also continue to invest 
in the development of fuel cells.

In recent weeks, industry observ-
ers have increasingly criticized BMW’s 
slowness in developing electric vehicles. 
Hydrogen technology had also become 
rather quiet in recent years, while main 
competitors such as Daimler, Audi and 
Volkswagen announced numerous new 

electric models as well as progress in the hydrogen field. Not to 
mention the speed at which Far Eastern competitors, especially 
in China, are pushing ahead with the electrification of drives.

Exploring robot car services in France and Japan
By Christoph Hammerschmidt

Groupe Renault, Nissan Motor Co., and Alphabet’s auton-
omous driving unit Waymo have entered into an exclu-
sive agreement for an initial period to explore all aspects 

of driverless mobility services for 
passengers and deliveries in France 
and Japan.  

The agreement is designed to 
bring together the strengths of 
each party and expand expertise 
by assessing market opportunities, 
working together to research com-
mercial, legal and regulatory issues 
related to driverless transportation-
as-a-service offerings in France and 
Japan.  The Alliance of Renault-
Nissan-Mitsubishi, with a global 
footprint and portfolio covering every segment of passenger 
and light commercial vehicles, is regarded as uniquely suited to 

join this business exploration with Waymo, who claims to be the 
world’s most experienced self-driving company with more than 
10 million miles on public roads.

The agreement marks a first step 
to developing long-term driver-
less mobility services operations. 
This analysis will first take place in 
France and Japan, home to Groupe 
Renault and Nissan headquarters, 
respectively, and may expand to 
other markets, excluding China, in 
the future.

To further the exploration pro-
cess, Groupe Renault and Nissan 
will create joint venture Alliance-
focused companies in France and 

Japan dedicated to driverless mobility services.

Long time no progress: Hybrd electric 
powertrain for BMWs i8 sports car.
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Uber announces self-driving vehicle and drone food delivery
By Rich Pell

Transportation network company Uber Technologies (San 
Francisco, CA) has unveiled its newest self-driving vehicle 
and announced plans for its Uber Eats service to begin 

restaurant meal delivery by drone.
The company says it has received regulatory approval to be-

gin tests of delivering food by drone in the San Diego, California 
area. Announced at the company’s Uber Elevate Summit , the 
plans initially call for the drone deliveries to occur at safe drop-
off locations where an Uber Eats driver would then complete 
the order.

In the future, says the company, it 
hopes to land the drones on parked 
vehicles located near each delivery 
location to allow the final delivery by 
hand.

“Our goal is to expand Uber Eats 
drone delivery so we can provide 
more options to more people at the 
tap of a button,” says Luke Fischer, 
head of flight operations at Uber 
Elevate. “We believe that Uber is 
uniquely positioned to take on this 
challenge as we’re able to leverage the Uber Eats network of 
restaurant partners and delivery partners as well as the aviation 
experience and technology of Uber Elevate.”

Initial testing in San Diego was done with fast food giant 
McDonald’s, and will be expanded to include additional Uber 
Eats restaurants later this year. The drone service is part of the 
company’s aerial ride-sharing network and, says the company, 
will provide data that will help manage its air network and even-
tually allow the aircraft to operate autonomously.

In a separate announcement, the company unveiled its new-

est self-driving vehicle produced by Volvo Cars. It’s the third car 
the companies have developed together and, says Uber, it’s the 
first production car capable of fully driving itself.

The new production XC90 SUV will be assembled by Volvo 
Cars in Sweden and include human controls like steering 
wheels and brake pedals, but also factory-installed redundant 
steering and braking systems designed for computer control.

“When paired with Volvo’s vehicle platform,” says Uber 
Advanced Technologies Group (ATG), “Uber’s robust self-driving 

system will one day allow for safe, 
reliable, autonomous ridesharing, 
without the need for a specially 
trained Uber employee operating 
and overseeing the car, known today 
as a Mission Specialist. This process 
will begin in small, pre-determined 
geographies in the cities ATG oper-
ates in and will grow over time as 
the vehicle’s capabilities expand.”

The car will feature a fully inte-
grated passenger app placed at the 
center of its luxury interior, creating 

an informative and dynamic way for passengers to experience 
their self-driving trip. Environmental controls, trip details, and 
safety functions, including requests for assistance, are eas-
ily accessible from the app, ensuring riders’ comfort, says the 
company.

“Working in close partnership with companies like Volvo Cars 
is key to effectively building a safe and scalable self-driving net-
work,” says the company. “With the introduction of this vehicle 
into Uber ATG’s fleet, we are one step closer to thousands of 
autonomous, drive-ready production cars in the coming years.”

Volvo selects Nvidia to bring Artificial Intelligence to trucks
By Christoph Hammerschmidt

Automated driving is progressing in the world of trucks 
even faster than in passenger cars. The Volvo Group is 
now tapping the expertise of Nvidia to bring AI to the 

transportation industry and develop autonomous trucks.
At its headquarters in Gothenburg, Sweden, Volvo Group 

announced  that it’s using the Nvidia Drive autonomous driv-
ing platform to train, test and deploy self-driving AI vehicles, 
targeting public transport, freight transport, refuse and recycling 
collection, construction, mining, 
forestry and more.

The two companies are co-
locating engineering teams in 
Gothenburg and Silicon Val-
ley.  Together, they will build on 
the Drive AGX Pegasus platform 
for in-vehicle AI computing and 
utilize the Drive AV software 
stack for 360-degree sensor processing, perception, map local-
ization and path planning. They will also test and validate these 
systems using the Nvidia Drive hardware-in-the-loop simulation 
platform.

At the announcement, top executives of both companies 

expressed their belief that Applying AV technology to an entire 
lineup of trucks operating around the world, and the potential 
benefits become enormous.

“Automation creates real benefits for our customers and so-
ciety in terms of safety, energy efficiency and thus productivity,” 
said Martin Lundstedt, President and CEO of the Volvo Group. 
“We are gradually introducing automated applications across 
the entire spectrum of automation, from driver assistance 

systems to fully autonomous 
vehicles and machines. This part-
nership with Nvidia is an impor-
tant next step on this path,”.

The scalable autonomous 
driving system will be used first 
in pilot projects and later in 
commercial offers of the Volvo 
Group. By combining the Nvidia 

Drive solutions with the scale of the second-largest truck maker 
globally, Nvidia and Volvo Group can bring the efficiencies of 
autonomous trucking to the world’s markets sooner.

In the passenger car market, Volvo cars and Nvidia are al-
ready collaborating for a number of years.

https://twitter.com/eenewseurope
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Right turn assistant protects cyclists
By Christoph Hammerschmidt

It is a standard situation in the encounter between cars and 
cyclists, and it still ends far too often fatally: A large part of 
the serious accidents involving cyclists happens when a 

motorized road user turns off. Continental has now developed 
a radar that, as a core component of an assistance system, is 
designed to prevent such accidents.

With the introduction of a new short-range radar, Continental 
is taking a further development step toward even more precise 
detection of the vehicle environment. Instead of the 24 (GHz) 
technology previously used, the technology company’s new ra-
dar generation operates at 77 GHz. As a result, the radar sensor 
detects the environment with 
a significantly higher resolu-
tion and selectivity than before. 
This allows other road users or 
obstacles to be detected more 
accurately. In addition, the 77 
GHz sensor also detects direc-
tions of movement and speeds 
more precisely than was 
possible in the 24 GHz range 
previously used.

The new radar generation 
also increases the integration 
density. As a result, the indi-
vidual components of the sys-
tem, such as the antenna and 
RF chip, can now be accom-
modated in less space, making 
the sensor even more compact. 
And this in turn facilitates 
installation in the vehicle even 
where space is at a premium.

Four of the new radar 
sensors can be positioned at 
each of the four corners of the 
vehicle body for virtually com-
plete 360-degree environmen-
tal monitoring of the vehicle. 
Already today, such radar sys-
tems form the sensoric basis 
for various driver assistance systems, such as the detection of 
the blind spot diagonally to the right and left of the vehicle, the 
detection of the surroundings for the lane change assistant, the 
observation of cross and intersection traffic for the intersection 
or emergency brake assistant as well as the monitoring of the 
area behind the vehicle for a safe exit.

This prevents, for example, the door from opening if an-
other vehicle or cyclist approaches from behind. Thanks to 
the significantly higher resolution and more precise detection 
of the new radar generation, even more functions can now be 
implemented. For example, the right-turn assistant for passen-
ger cars, which increases safety when turning off and provides 
support for the driver, especially in confusing situations in city 
traffic. The new generation of radar sensors can detect a cyclist 
approaching the vehicle from the rear right. If the driver wants 
to turn right while the cyclist is driving past the right-hand side 
of the vehicle, the right-turn assistant intervenes. For motorists, 
this risky situation is not always visible, even if they look back 

their shoulders. If the radar sensors detect the cyclist in such a 
case, they send a corresponding signal directly to the brake and 
the car stops - before it collides with the cyclist. Of course, this 
safety function also protects pedestrians and scooter riders.

The new technology already meets the requirements of Euro 
NCAP safety scenarios from 2022: A further improvement in 
protection for pedestrians and cyclists.

According to an evaluation by Continental Accident Re-
search, a right-turn assistant for passenger cars could help 
prevent 5 percent of all accidents causing killed or seriously 
injured cyclists in Germany (7 percent in Japan, 8.5 percent in 

the USA). In the truck sector, the installation of turn-off assis-
tants will be mandatory for all new vehicle types throughout the 
EU from 2020.

This figures illustrate the urgency of this regulation: In Ger-
many alone, 36 percent of all accidents in which a cyclist is 
killed could be prevented with the aid of the right-turn assistant 
for trucks.

Continental announced that it would use 77 GHz short-range 
radar technology to make high-resolution environment detection 
the basis for future assistance systems, especially in connection 
with automated driving. The data from the new radar generation 
can also be used, for example, to create an evasion assistant. 
In the event of a sudden evasive manoeuvre, this system allows 
the vehicle to be steered to where there is no danger of colli-
sion. Based on the all-round detection of the vehicle’s surround-
ings, the avoidance assistant “knows” which other road users 
with which direction of movement and speed are in the vicinity 
and can influence the steering signals accordingly.
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Cyber security management solution addresses car development
By Christoph Hammerschmidt

In February 2019, the EU launched a cyber security initiative to 
advance Europe in this critical area. Threatget, an Austrian prod-
uct jointly developed by the AIT Austrian Institute of Technology 

and Sparx Services CE, is already available. It helps automotive 
developers to identify threats at an early stage and to quickly as-
sess the associated risks.

With the introduction of the new European Security Directive 
according to ECE Level (UNECE WP29), vehicle manufacturers will 
have to submit proof of the cyber security of their vehicle systems 
in order to obtain approval for their products. From now on, manu-
facturers will have to prove every three 
years that they use a certified cyber se-
curity management system that covers 
all stages from vehicle engineering to 
documentation. With this cyber security 
management system, they must check 
all vehicle types for cyber security, iden-
tify and document the potential threat 
and address and demonstrably solve 
security-critical problems with proposed 
solutions.

A prerequisite for this cyber security 
check is a tool that enables manufactur-
ers to check their systems for ECE conformity in the first place. 
This is where Threatget steps in: The software provides IT system 
designers with effective support for security precautions against 
potential cyber attacks. The two development partners, the Aus-
trian Institute of Technology (AIT) and Sparx Services, contribute 
complementing competencies: AIT develops state-of-the-art AI 
technologies for use in a critical market segment and has perfect-
ed Threatget technology over the years, while Sparx Services has 
in-depth knowledge of model-based system development using 

the Enterprise Architect modeling platform. This makes it possible 
to take safety and security requirements into account as early as 
the design phase of systems, the providers advertise.

In the context of a rapidly growing security engineering industry, 
Threatget addresses the target group of vehicle manufacturers 
as well as all companies that analyze vehicle architectures and 
systems in order to issue certificates (e.g. TÜV) and persons in the 
automotive training environment.

The Threatget database of threat potential threats and proposed 
solutions is currently maintained and maintained within the frame-

work of applied research and develop-
ment. Users receive a list of possible 
problems and associated solutions 
for the desired system model (e.g. for 
their vehicle platform), which are then 
implemented by a security engineer. 
This manually maintained catalogue 
also includes updates to other threat 
catalogues, which are additionally 
compiled by Computer Emergency 
Response Teams (CERT), for example. 
With the help of algorithms that make 
use of artificial intelligence (AI), the 

Threatget catalog will be automatically updated with these external 
threat catalogs in the future. In this way, AI will help to keep the 
complexity of the ever-increasing networking of our systems 
manageable in the future. Threatget makes it possible to guarantee 
the same basic security principle for all manufacturers in the future. 
In addition, it should also be possible for manufacturers of special 
vehicles (e.g. for the security sector) to build on this basic security 
principle and at the same time manually extend certain security 
levels and rules in their vehicle systems.

Pure electric vehicles are the future, says IDTechEx
By Julien Happich

Having produced a new report, “Electric Vehicles 2020-
2030” with EV forecasts in 100 categories, Dr Peter 
Harrop from market research firm IDTechEx notes an 

ongoing paradox in the car industry.
While we are spoiled for choice with Mini, BMW, Skoda, 

Volvo, Porsche, Mercedes and other car manufacturers join-
ing the plug-in hybrid car bandwagon, the fundamentals are all 
against them.

While plug-in hybrid cars have become easy to buy, with 
short delivery times, the manufacturers of pure electric vehicles 
with the longest range have long waiting lists, yet they will catch 
up, promises Dr Harrop. GM abandoned its Volt plug-in hybrid. 
Many users report two types of range anxiety: small battery and 
small gas tank. The UK withdrew PHEV support because people 
never plugged them in, which meant there were no environmen-
tal benefit. Consequently, although plug-in hybrid sales have 
been rising, their market share has been dropping since 2013, 
according to IDTechEx.

“Traditional automotive companies wish to keep the internal 
combustion engine going for a bit longer. Many have revealed 
how far they are behind Tesla in pure electric by bringing out 

what are essentially copies of Tesla powertrains from six years 
ago but not all. Hyundai Kia, for example has one year waiting 
lists for its excellent pure-electric cars. They will clear that delay, 
releasing pent-up demand. Others will rapidly copy that suc-
cess “, remarks Dr Harrop.

“Well-funded startups go straight to pure electric. Tesla 
Roadster will have 1000 kilometers range matching gasoline: it 
will then become commonplace. Those buying internal combus-
tion vehicles hope the city and country bans will not apply to 
hybrids but they face increasing range anxiety from the number 
of gas stations plummeting - down 90% in the UK in recent 
years for example as charging stations increase. They also have 
financial anxiety from dropping resale values”, IDTechEx’ Chair-
man observes.

“There is absolutely nothing to reverse dropping market 
share for plug-in hybrids leading to decline in sales numbers. In-
deed, with new inputs, we have just revised our forecasts down 
to show plug-in car sales at zero in 2030. Technologically they 
are becalmed while pure-electric is evolving fast - from camper 
mode to solar versions that never plug in”, concluded Harrop. 

https://twitter.com/eenewseurope
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Daimler establishes 5G-connected car production line
By Christoph Hammerschmidt

Not only the high data transfer rates, but above all short 
latency times and fast response behaviour make 5G 
mobile radio technology interesting for real-time appli-

cations such as robotics. Vehicle manufacturer Daimler is now 
taking advantage of these features: Together with Telefónica 
Germany, the company is building a 5G networked production 
facility.

Daimler plans to install a local 5G mobile radio network 
for data exchange between robots and control computers in 
a more than 20,000 m2 area of 
its “Factory 56” in Sindelfingen 
(Germany) and - after installation 
by Telefónica - operate it itself. Ac-
cording to Daimler, the use of 5G 
technology enables smart produc-
tion by connecting all systems and 
machines. With this technology, 
which is being used for the first 
time globally in a real-world pro-
duction environment, the company 
intends to set new standards in 
terms of flexibility and efficiency.

The use of this technology en-
ables the operator, the Daimler subsidiary Mercedes-Benz Cars, 
to optimize existing production processes in its factory with new 
features. This includes the linking of data as well as the exact 
location of products and components on the assembly line. All 
processes are continuously optimized by the network and can 
be adapted to new requirements at short notice if necessary. 
In addition, the mobile radio standard intelligently networks 

machines and systems with each other in order to support the 
accuracy of the production process. Another reason why the 
company opted for a local, independently operated mobile 
communications network is the confidentiality of the data: sen-
sitive production data does not run through channels that are 
not under the company’s own control. For various test scenari-
os on the automobile of the future, the 5G network can pro-
cess enormous amounts of data (“data shower”) within a very 
short time. 5G offers the high data rates in the Gigabit/s range 

required for such applications as 
well as short latency times and 
high reliability. 

In order to achieve the full 
performance of 5G, short dis-
tances are necessary. According 
to the vehicle manufacturer, this 
can only be achieved with a local 
infrastructure that will be used for 
the first time in Daimler’s Factory 
56. All assembly systems and 
conveyor technology are Internet 
of Things-enabled. The Factory 56 
will be equipped with several 5G 

small cell indoor antennas and a central 5G hub by the coop-
eration partners.

The equipment of the production area with 5G technology 
has already been largely completed, Daimler explained. Op-
erational commissioning is scheduled for the beginning of next 
year. The plant will later serve as a blueprint for further produc-
tion facilities in Daimler’s worldwide production network.

Experts call for intensified development of fuel cells
By Christoph Hammerschmidt

Two important voices from the world of technology in 
Germany have criticized what they consider to be the 
one-sided orienta-

tion of developments in 
electric mobility: In a joint 
study, the German Associa-
tion of Engineers (VDI) and 
the German Association 
of Electrical, Electronic & 
Information Technologies 
(VDE) call for the research 
and development of fuel 
cell vehicles as well as the 
development of battery-
powered vehicles to be 
stepped up.

From the point of view 
of the VDI and VDE, the 
current discussion focuses 
too much on battery-powered vehicles. This technology alone 
would not suffice to achieve the energy and environmental pol-
icy goals of the Federal Government. The VDI/VDE study “Fuel 
cell and battery vehicles” shows that fuel cell-based electromo-
bility is not only an important step towards reducing greenhouse 

gas emissions, but is also much easier to implement.
“Fuel cell vehicles are a necessary element for the e-mobil-

ity of tomorrow. The fuel 
hydrogen can be flexibly 
produced, stored and 
transported from renew-
able energies,” says Martin 
Pokojski, Chairman of the 
VDI/VDE Technical Com-
mittee “Hydrogen and Fuel 
Cells”. He is co-author of 
the study, which evalu-
ates the two technologies 
according to relevant 
technical, ecological and 
economic aspects. Instead 
of promoting only one 
technology, politics and 
industry should focus on 

both systems, according to the study’s findings. 
Fuel cell vehicles (FCEV) have several advantages over bat-

tery-powered vehicles (BEV): They achieve long ranges much 
more easily and cost-effectively, their refuelling times are com-
parable to today’s standard for petrol or diesel, and they enable 
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much higher payloads. “Another advantage of hydrogen tech-
nology is its easier implementation, since existing structures 
can be used and existing filling stations can be expanded ac-
cordingly,” explains Dr. Andreas Schamel, co-author of the VDI/
VDE study. Schamel continues: “The infrastructure investments 
for BEV are lower than for FCEV with a low market penetration. 
But the picture turns with greater market penetration. Therefore, 
a mixture of both systems - BEV for shorter distances and FCEV 
for long distances - could result in a cost optimum.”

It is generally agreed that the universally desired reduction 
in CO2 emissions would only be achieved if the electricity for 
charging the battery and producing the hydrogen come from 
renewable sources. But likewise, the origin of the raw materi-
als should be taken into account. Prof. Dr. Angelika Heinzel 
from the Centre for Fuel Cell Technology in Duisburg and also 
co-author of the VDI/VDE study, says: “It plays an important role 
how the raw materials are extracted and how the batteries and 
fuel cells are produced. Careful analyses of energy consump-
tion and CO2 emissions over the entire life cycle and an increase 

in the recycling rate are also indispensable. Both technologies 
require raw materials that are not available indefinitely”.

In addition to the energetic efficiency of the powertrain 
and the raw material requirements of the battery and fuel 
cell, Heinzel also specifically investigated the consumption of 
resources and land for the required infrastructure - such as 
power lines and charging stations, gas pipelines and hydrogen 
filling stations. “Both technologies will be introduced in future 
in segments of the mobility sector: Fuel cell vehicles will initially 
be used in fleet vehicles and long-range vehicles. In contrast to 
battery production, the fuel cell still has to overcome the hurdle 
to mass production,” Heinzel said. This could open up a great 
opportunity for German manufacturers.

The authors of the study jointly demand that the Federal 
Government should create incentive systems and establish 
infrastructures for fuel cell and battery vehicles as quickly as 
possible. “These include the expansion of the hydrogen infra-
structure and the inclusion of hydrogen as an energy carrier in 
the cross-sector long-term strategy for a secure energy supply.

Chinese chip progress is limited and slow, says analyst
By Peter Clarke 

The value of chip manufacturing by Chinese companies 
will rise to $45.2 billion in 2023 but this will only represent 
about 8.4 percent of the worldwide IC market of $538.8 

billion, according to IC Insights.
The Chinese chip manufacturing figure is down from a previ-

ously given estimate of $47 billion.
Tariffs and trade issues now starting to disrupt electronics 

companies are forcing China to 
try and accelerate its plans for 
chip manufacturing and self-
sufficiency but it could take 
decades of concerted action 
to address China’s chip deficit, 
the market researcher said.

IC Insights has now pub-
lished a bulletin that argues 
that China’s resolve to grow its 
domestic IC business and re-
duce dependence on the US is 
more optimistic than realistic. 
The argument has been raised 
before.

But IC Insights has now put 
some anecdotal flesh on the 
bones of the argument. For a 
start the market analyst points 
out that China has already 
spent a considerable amount 
of money bringing up memory 
fabs it has yet to make any significant in-roads in the market.

China’s first indigenous DRAM supplier, Changxin Memory 
Technologies (CXMT), is due to sample its first DRAM products 
by the end of this year, IC Insights observes. It’s annual capital 
expenditure budget of $1.5 billion is insignificant compared with 
the $46.2 billion combined annual spend of Micron, Samsung 
and SK Hynix. DRAM and flash memory accounted for 41 
percent of China’s $155.1 billion IC market last year, IC Insights 
estimates.

“IC Insights remains extremely sceptical whether the country 
can develop a competitive indigenous memory industry even 
over the next 10 years and come anywhere close to meeting its 
memory IC needs,” the analyst said in the Bulletin.

The second plank of IC Insight’s argument is that in logic and 
other non-memory IC technology China is even further away 
from meeting its own market needs.

Although there are emerg-
ing Chinese image sensor, 
MEMS and FPGA companies 
there are no major Chinese 
manufacturers in analog, 
mixed-signal, server MPU, 
MCU, or specialty logic ICs. 

IC Insights reckons it will 
take Chinese companies 
decades to become competi-
tive in these non-memory IC 
product segments.

Of the $155 billion worth of 
ICs sold in China in 2018, only 
$24.0 billion or 15.5 percent 
was manufactured in China, 
IC Insights states. And of 
the $24.0 billion worth of ICs 
manufactured in China last 
year, China-headquartered 
companies produced only $6.5 
billion accounting for only 4.2 

percent of the country’s $155 billion IC market.
That relatively tiny amount breaks down at about $1 billion 

from Chinese IDMs and $5.5 billion in Chinese foundries such 
as SMIC.

Whereas the industry organization SEMI reckons China will 
account for 20 percent of the world’s wafer fab capacity by the 
end of 2020, IC Insights argues that Chinese owned manufac-
turing will not have reached that figure by 2023. But in that year 
IC Insights reckons Chinese owned capacity will produce $45.2 
billion or 19.7 percent of a domestic market worth $229 billion.
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Photonics-based AI chips run  
at attojoules levels
By Julien Happich

Researcher at the MIT have developed a novel “photonic” 
chip that uses light instead of electricity, which could 
be used to process massive neural networks millions of 

times more efficiently than today’s classical computers do. 
It has already been reported that novel optical neural net-

works, which use optical phenomena to accelerate computa-
tion, can run much faster and more efficiently than their electri-
cal counterparts. But as traditional and optical neural networks 
grow more complex, they eat up more power, requiring so-
called “AI accelerators” or specialized chips that improve the 
speed and efficiency of training and testing neural networks.

Yet, for electrical chips, including most 
AI accelerators, there is a theoretical 
minimum limit for energy consumption. 
In a paper titled “Large-Scale Optical 
Neural Networks Based on Photoelec-
tric Multiplication” published in Physical 
Review X, the MIT researchers describe a 
new photonic accelerator that uses more 
compact optical components and optical 
signal-processing techniques, to drasti-
cally reduce both power consumption 
and chip area. That allows the chip to 
scale to neural networks several orders 
of magnitude larger than its counterparts.

Simulated training of neural networks 
on the MNIST image-classification 
dataset suggest the accelerator can 
theoretically process neural networks 
more than 10 million times below the 
energy-consumption limit of traditional 
electrical-based accelerators and about 
1,000 times below the limit of photonic 
accelerators. 

The researchers are now working on a prototype chip to 
experimentally prove the results.

“People are looking for technology that can compute beyond 
the fundamental limits of energy consumption,” says Ryan 
Hamerly, a postdoc in the Research Laboratory of Electronics. 
“Photonic accelerators are promising … but our motivation is to 
build a [photonic accelerator] that can scale up to large neural 
networks.”

Practical applications for such technologies include reducing 
energy consumption in data centers.

Compact design
Neural networks process data through many computational lay-
ers containing interconnected nodes, called “neurons,” to find 
patterns in the data. Neurons receive input from their upstream 
neighbors and compute an output signal that is sent to neurons 
further downstream. Each input is also assigned a “weight,” a 
value based on its relative importance to all other inputs. As 
the data propagate “deeper” through layers, the network learns 
progressively more complex information. In the end, an output 
layer generates a prediction based on the calculations through-
out the layers.

All AI accelerators aim to reduce the energy needed to 
process and move around data during a specific linear algebra 
step in neural networks, called “matrix multiplication.” There, 
neurons and weights are encoded into separate tables of rows 
and columns and then combined to calculate the outputs.

In traditional photonic accelerators, pulsed lasers encoded 
with information about each neuron in a layer flow into wave-
guides and through beam splitters. The resulting optical signals 
are fed into a grid of square optical components, called “Mach-
Zehnder interferometers,” which are programmed to perform 
matrix multiplication. 

The interferometers, which are encoded with information 
about each weight, use signal-interference techniques that 
process the optical signals and weight values to compute an 
output for each neuron. But there’s a scaling issue: For each 
neuron there must be one waveguide and, for each weight, 
there must be one interferometer. Because the number of 
weights squares with the number of neurons, those interferom-
eters take up a lot of real estate.

“You quickly realize the number of input neurons can never 
be larger than 100 or so, because you can’t fit that many 
components on the chip,” Hamerly says. “If your photonic ac-
celerator can’t process more than 100 neurons per layer, then 
it makes it difficult to implement large neural networks into that 
architecture.”

The researchers’ chip relies on a more compact, energy ef-
ficient “optoelectronic” scheme that encodes data with optical 
signals, but uses “balanced homodyne detection” for matrix 
multiplication. That’s a technique that produces a measurable 
electrical signal after calculating the product of the amplitudes 
(wave heights) of two optical signals.

Pulses of light encoded with information about the input 
and output neurons for each neural network layer — which are 
needed to train the network — flow through a single channel. 

https://twitter.com/eenewseurope
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Separate pulses encoded with information of entire rows of 
weights in the matrix multiplication table flow through separate 
channels. Optical signals carrying the neuron and weight data 
fan out to grid of homodyne photodetectors. The photodetec-
tors use the amplitude of the signals to compute an output 
value for each neuron. Each detector feeds an electrical output 
signal for each neuron into a modulator, which converts the 
signal back into a light pulse. That optical signal becomes the 
input for the next layer, and so on.

The design requires only one channel per input and output 
neuron, and only as many homodyne photodetectors as there 
are neurons, not weights. Because there are always far fewer 
neurons than weights, this saves significant space, so the chip 
is able to scale to neural networks with more than a million neu-

rons per layer. With photonic accelerators, there’s an unavoid-
able noise in the signal. The more light that’s fed into the chip, 
the less noise and greater the accuracy — but that gets to be 
pretty inefficient. Less input light increases efficiency but nega-
tively impacts the neural network’s performance. 

Achieving the sweet spot for AI accelerators is done by 
measuring in how many joules it takes to perform a single 
operation of multiplying two numbers — such as during matrix 
multiplication. Right now, traditional accelerators are measured 
in picojoules, or one-trillionth of a joule. 

Photonic accelerators measure in attojoules, which is a mil-
lion times more efficient. In their simulations, the researchers 
found their photonic accelerator could operate with sub-atto-
joule efficiency.

Researchers design nanoscale
light-based feedback loop 
By Julien Happich

Researchers at Chalmers University of Technology, Swe-
den, have discovered a completely new way of captur-
ing, amplifying and linking light to matter at the nanolev-

el. Using a tiny box, built from stacked atomically thin material, 
they have designed a novel type of feedback loop in which light 
and matter become one. 

Publishing their results in 
Nature Nanotechnology under 
the paper title “Transition metal 
dichalcogenide nanodisks 
as high-index dielectric Mie 
nanoresonators”, the research-
ers fabricated nanodisks from 
exfoliated multilayer tungsten 
disulphide (WS2) and demon-
strated distinct Mie resonances 
and anapole states, which 
they could tune in wavelength 
over the visible and near-
infrared range by varying the 
nanodisk size and aspect ratio. 
They also describe a novel 
regime of light–matter interac-
tion, anapole-exciton polaritons occurring within a single WS2 
nanodisk, which they say could be harnessed to design tiny 
optical resonators for light-based feedback loops. 

“We have created a hybrid consisting of equal parts of light 
and matter. The concept opens completely new doors in both 
fundamental research and applied nanophotonics and there is a 
great deal of scientific interest in this,” explained Ruggero Verre, 
a researcher in the Department of Physics at Chalmers and one 
of the authors of the scientific article.

The discovery came about when Verre and his departmental 
colleagues Timur Shegai, Denis Baranov, Battulga Munkhbat 
and Mikael Käll combined two different concepts in an innova-
tive way. Mikael Käll’s research team is working on what are 
known as nanoantennas, which can capture and amplify light 
in the most efficient way. Timur Shegai’s team is conducting 
research into a certain type of atomically thin two-dimensional 
materials known as transition metal dichalcogenides (TMDCs), 

which resembles graphene. It was by combining the antenna 
concept with stacked two-dimensional material that the new 
possibilities were created. 

By creating a tiny resonance box with WS2, they were able 
to make the light and matter interact inside it, ensuring that the 
light is captured and bounces round in a certain ‘tone’ inside 

the material, efficiently transferring the light energy to the elec-
trons of the TMDC material and back again. 

The anapole-exciton polaritons light-matter interaction is akin 
to having the light energy oscillates between two states – light 
waves and matter – while it is captured and amplified inside the 
box. The researchers have succeeded in combining light and 
matter extremely efficiently in a single particle with a diameter of 
only 100 nanometres. 

“We have succeeded in demonstrating that stacked atomi-
cally thin materials can be nanostructured into tiny optical 
resonators, which is of great interest for photonics applications. 
Since this is a new way of using the material, we are calling this 
‘TMDC nanophotonics’. I am certain that this research field has 
a bright future,” says Timur Shegai, Associate Professor in the 
Department of Physics at Chalmers and one of the authors of 
the article.

https://www.facebook.com/EENews-Europe-264480083592516/
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Japanese startup to develop organic laser diodes
By Julien Happich

Researchers from Kyushu University, Japan, have demon-
strated lasing from an electrically driven organic diode. 
Reporting their findings in the journal Applied Physics 

Express under the title “Indication of current-injection lasing 
from an organic semiconductor”, the researchers circumvented 
the traditional issues of organic materials (which due to their 
inherent resistance, tend to break down under the high currents 
required for lasing). 

A critical step in lasing is the injection of a large amount of 
electrical current into the organic layers to achieve a condi-
tion called population inversion. However, the high resistance 
to electricity of many organic materials makes it difficult to get 
enough electrical charges in the materials before they heat up 
and burn out. On top of that, a variety of loss processes inher-
ent to most organic materials and devices operating under high 
currents lowers efficiency, pushing the necessary current up 
even higher. 

To overcome these obstacles, the research group led by Prof. 
Chihaya Adachi used a highly efficient organic light-emitting 
material, 4,4’-bis[(N-carbazole)styryl]biphenyl (BSBCz) with 
a relatively low resistance to electricity and a low amount of 

losses—even when injected with large amounts of electricity. 
They also designed a device structure with a mixed-order 

distributed feedback grating sitting on top of one of the elec-
trodes used to inject electricity into the organic thin films. The 
grating alternated first- and second-order Bragg scattering 
regions in order to provide strong lateral optical feedback and 
efficient vertical outcoupling of the laser emission. It was further 
optimized to also control the flow of electricity in the devices 
and minimize the amount of electricity required to observe las-
ing from the organic thin film.

Electrically driven under pulse operation, the organic semi-
conductor laser diode (OSLD) exhibited spectral line narrow-
ing with increasing current density, with lasing occurring at the 
long-wavelength band edge (480.3nm) of the Bragg stopband.

Last March, the researchers have founded a startup called 

KOALA Tech Inc. (short for Kyushu Organic Laser Technology 
Inc.) plans to overcome the final obstacles to the commercial-
ization of organic laser diodes which it anticipates could be 
simple to manufacture, cheap, and tunable. Such OSLDs could 
then be integrated into other organic-based optoelectronic plat-
forms for low cost spectroscopy, displays, medical devices and 
LIFI telecommunications.

Smartphone features to fuel VCSEL growth, says Yole
By Julien Happich

The global VCSEL market should surpass US$3.7 billion by 
2024, growing at a 31% CAGR between 2018 and 2024, 
according to Yole Développement’s latest estimates. The 

consumer market segment largely contributes to these impres-
sive figure with a market value to reach US$3.4 billion by 2024. 
Behind the smartphone applications, the automotive sector 
with emerging 3D sensing functionalities is also playing a key 
role, notes the market research firm, announcing a 185% CAGR 
between 2018 and 2024.

“Today, up to three VCSEL dies can be integrated in a smart-

phone,” comments Sylvain Hallereau, Project Manager from 
System Plus Consulting, part of the Yole Group.

“3D recognition with the flood illuminator, the dot projector 
and the proximity sensor, all are based on VCSEL laser com-
ponents. Already integrated in flagship smartphones, these 
functions will quickly find a home in all smartphones, causing a 
sharp increase in VCSEL demand.” 

Yole and System Plus Consulting have released two rel-
evant reports focused on VCSEL technologies and its applica-
tions: VCSELs – Market and Technology Trends and VCSEL 

Schematic representation of an organic semiconductor 
laser diode producing blue laser emission under electrical 
excitation 

Schematic representation of the OSLDs (SiO2 widths 
of 140 and 70 nm for second- and first-order gratings, 
respectively

https://twitter.com/eenewseurope
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in Smartphone – Comparison, performed respectively by Yole 
and System Plus Consulting. This time again, both companies 
combined their market and technical expertise and revealed 
their vision of the VCSEL industry, technology status, players’ 
positioning and strategy of each of them, highlighting the direct 
link between each VCSEL type and its applications. 

“In 2017, the total VCSEL cost per smartphone was esti-
mated at US$4 – US$5. In 2018, this dropped to US$2 – US$3, 
evidence of a strong price decrease,” asserts Pars Mukish, 
Business Unit Manager at Yole. “There are several explanations 
for this: higher volumes leading to a lower cost; more VCSEL 
manufacturers qualified by smartphone manufacturers, leading 
to lower margins; and higher manufacturing yields leading to in-
creased “good” VCSELs per wafer. In the future, a smartphone 
should embed VCSELs for proximity sensing and front and rear 
3D sensing, with a total VCSEL cost around $2.”

In November 2017, Apple released the iPhone X with a new 
feature called FaceID, which detects and recognizes the smart-
phone’s owner and unlocks the phone, based on three VCSELs 
working together. With this ground-breaking implementation 
of VCSEL for front 3D imaging, Apple set the proverbial “cat 
among the pigeons” in the smartphone world, and consequently 
in the VCSEL industry. 

Following the iPhone X’s release, several smartphone 
manufacturers announced that their next flagship would embed 
a similar feature. Front 3D imaging was implemented as a 

first step, and more recently smartphone manufacturers have 
released new products with a rear 3D sensing module, using 
the ToF principle. Mobile and consumer VCSEL applications is 
showing an impressive growth between 2018 and 2024 with a 
35% CAGR during this period. 

Other applications are also expected to implement VCSELs 
in the mid to long-term in different market segments: mobile & 
consumer, automotive & transportation, and industrial. In LiDAR, 
VCSELs are expected to compete with EEL, especially for 
middle and short-range LiDAR. 

“Use of VCSELs for long-range detection is still challeng-
ing due to VCSEL’s limited-output optical power compared to 
EELs”, explains Pierrick Boulay, Technology & Market Analyst at 
Yole, adding “Also, cost is still prohibitive. But due to their abil-
ity to easily be built in arrays, VCSELs are a good opportunity 
for reducing LiDAR cost and reaching the targets set by OEMs.” 

In the long-term, the VCSEL market for LiDAR could gener-
ate a revenue of around US$800 million by 2032. 

After Apple, Xiaomi and Oppo released their flagship phones 
with a 3D sensing feature, and even more recently the two mar-
ket leaders, Huawei and Samsung, began implementing VC-
SELs. On the technology side, structured light, which was used 
for facial recognition for the first time on high-end smartphones, 
implies the use of two different VCSELs: one flood illuminator 
and one dot projector. 

Using these two light sources adds a tangible cost to the 3D 
sensing module. 

Meanwhile, a face recognition module using the ToF principle 
was implemented by LG in early 2019. This leads to using only 
one VCSEL, a flood illuminator, and therefore a reduced cost of 
the 3D sensing module compared to modules using the struc-
tured light principle. 

The VCSEL comparative review, conducted by System Plus 
Consulting provides insights into the structures, technology, 
and design choices related to these components, at the center 
of innovative functions for smartphones. The report proposes a 
technical & economic comparison of 10 VCSEL dies integrated 
by the major smartphone manufacturers: Apple, Xiaomi, Hua-
wei, Oppo, and Lenovo in their flagship smartphones, and by 
Intel in its RealSense product suite. 

Edge Emitting Lasers (EEL) revenue forecast by market 
segment 2018 vs. 2024.

Total VCSEL cost in smartphones.

Princeton Optronics/AMS VCSEL flood illuminator of the dot 
projector in the Huawei Mate 20 Pro. 
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Commitment to the Edge: NXP highlights 
solutions and technologies for the IoT
By Christoph Hammerschmidt

For the third time - and for the first time since the failed 
merger with Qualcomm - chip manufacturer NXP held 
its NXP Connects developer conference in June. 1,500 

attendees and more than 90 
exhibits underscored the indus-
try’s high level of interest to NXP 
solutions in areas such as edge 
computing, IoT security and em-
bedded systems for vehicles. 

In his keynote address, NXP 
President Kurt Sievers outlined 
the current opportunities and 
challenges in the chip manufac-
turer’s target markets. True to its 
roots in embedded computing, 
the company sees its future in a 
broad spectrum of sub-markets 
ranging from ADAS systems 
and AI platforms for semi-au-
tonomous and fully autonomous 
vehicles to smart cities and the 
automated factories of the future. The connecting technologi-
cal brackets are cyber-security, edge computing and powerful 
embedded computing platforms for real-time applications. 

Complex industrial embed-
ded computing applications 
are increasingly interlinked with 
the cloud. However, the high 
demands on real-time capability 
and computing power in such 
applications mean that the pro-
cessing of process data increas-
ingly takes place at the “edge” 
of the IoT - where the data is 
collected, processed and linked. 
Sievers is therefore working on 
establishing an “Edge Process-
ing Continuum” that will provide 
developers with the appropriate 
microcontrollers, crossover pro-
cessors and application proces-
sors according to their needs 
and individual projects - with the 
option of secure data storage and transmission. 

In the world of IoT and autonomous driving, connectivity 
plays a central role - everything communicates with everything, 
in real time and via secure channels. After the ultimate failed 
merger with Qualcomm, NXP had to identify gaps in its connec-
tivity portfolio - gaps that the merger would likely have closed. 
NXP intends to close these gaps by acquiring the WiFi business 
of Marvell Technology. The acquisition also gives NXP the op-
portunity to broaden its customer base.

The application of Artificial Intelligence also has a major im-
pact on all of these application areas, in particular the develop-
ment of speech assistants, sensor fusion and decision making 
in autonomous driving, and security – NXPs home turf. 

During the course of the event, NXP announced a number of 
strategic collaborations and technologies that underscore the 
importance of cyber-security and edge computing for the IoT. In 

automotive electronics, the com-
pany may have found a solution 
to the long-smouldering problem 
of relay attacks on keyless entry 
systems.

In this context, NXP launched 
a new brand, EdgeVerse, to high-
light its edge computing port-
folio. The company recognizes 
edge computing as a distributed 
computing paradigm to process 
data close the place where it is 
generated – a description that 
exactly meets a growing number 
of IoT scenarios in an increas-
ingly data-intensive world. NXP 
intends to support this trend 
towards the implementation of 

real-time decision-making with on-device Artificial Intelligence. 
The new brand is intended to bring together the building blocks 
for high-performance and energy-efficient computing through 

the company’s broad portfolio of 
scalable embedded processing 
that can power edge applications 
in industrial, IoT and automotive 
markets. It Includes the embed-
ded processing portfolio of NXP 
i.MX and Layerscape applica-
tions processors, K32, LPC and 
Kinetis microcontrollers, i.MX 
RT crossover processors, and 
automotive microcontrollers and 
processors and will, according to 
NXP “inspire and simplify” AI at 
the edge. 

To facilitate and speed soft-
ware development, it includes 
the company’s eIQ machine 
learning software development. 
Likewise, device management 

is part of the EdgeVerse brand through the EdgeScale device 
management platform. A specific contribution that highlights the 
paramount significance of cyber security for IoT and Industry 
4.0 solutions is the EdgeLock SE050 Secure Element family that 
brings EAL 6+ security to sensing and control applications. 

Also the strategic cooperation with Microsoft aims at the 
seminal field of intelligent edge applications. Through this col-
laboration, NXP will be able to provide a security-enhanced 
application processor for data processing scenarios where edge 
computing is tightly entangled with the cloud. To be more exact, 
the collaboration enables NXP to provide a security extension 
to NXPs i.MX8 processor series. The collaboration will deliver a 
secure, energy-efficient, embedded processor for edge nodes 

The marriage of cyber security and edge computing is 
increasingly one of NXP’s Sweet Spots. 

Numerous exhibits demonstrators underline the vitality of 
NXP’s processor ecosystem. 
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that seamlessly runs Azure Sphere’s security platform while also 
providing multi-core heterogeneous computing, rich graphics 
experience, and low-power audio processing capabilities.  

In the field of automotive electronics, NXP’s other large mar-
ket, OEMs have been suffering from a recurrent problem over 
the years: The fashionable “Keyless entry / keyless Go” feature, 
which is in high demand in high-end markets, is relatively easy 
for criminals to crack. Through relay attacks they gain access to 
the vehicles; thefts are the order of the day. NXP now claims to 
have a remedy: Using the UWB (Ultra Wide Band) radio technol-
ogy, the company uses the time of flight of the radio signals to 
determine whether a “door open” signal is authorized or not. At 
the developers meeting, NXP announced the development of 

UWB technology for ranging and precision sensing applications. 
Besides the automotive scenario described above, NXP plans 
to attack a number of other markets as well, including mobile, 
IoT and industrial ones. The new technology is a major evolu-
tionary step from existing wireless technologies, such as Wi-Fi, 
Bluetooth and GPS in that it can process contextual information 
such as the position of the UWB anchor, its movements, and 
distance to other devices with an unprecedented precision of a 
few centimeters. Thus, it enables decision making and manage-
ment of these devices to take place with high granularity. Appli-
cation scenarios include door openers, or, in smart homes lights 
and sound from connected devices that follow the consumer 
from one room to another. 

Micrometers-thin haptics film senses pressure too
By Julien Happich

Using readily available flexible foil materials, researchers 
from the University of California, Berkeley, have de-
signed an ultra-thin haptics film capable of strong actua-

tions but also suitable as a pressure sensor.
In a paper titled “A Flexible Piezoelectret Actuator/Sensor 

Patch for Mechanical Human-Machine Interfaces” published in 
ACS Nano, the authors describe 150um thin sandwich-struc-
tured piezoelectret-based device able to assume both the sen-
sor and actuator functions. The flexible device consists of top 
and bottom fluorinated ethylene propylene (FEP) electret films 
interspaced by an Ecoflex spacer (with 2mm diameter holes 
patterned throughout), finalized with gold (Au) and aluminium 
(Al) electrodes at the top and bottom surfaces, respectively. 

To turn the device into an electret, a corona charging process 
is used to generate megascopic electrical dipoles inside the air 
cavities formed between the FEP films sandwiching the holed-
out Ecoflex spacer. Then, the mere application of an alternating 
voltage generates alternating electrostatic forces across the 
device, inducing small vibrations that can be felt by touch for 
haptics applications.

Reversibly, under a mechanical deformation such as body 
motions (if the sensor patch is worn on the skin across a joint) 
or a tactile input, the flexible piezoelectret outputs small charg-
es which can be correlated to the applied pressure or motion. 
By connecting different areas or piezoelectret pixels with driving 
electrodes (for the haptic effects) or with sensing electrodes 
(to sense local pressure), one simple piezoelectret film can be 
designed into an integrated actuator/sensor device with multiple 
pixels individually driven for real-time sensing and actuation 
feedback across a wearable skin patch. To prove their concept 

(for which a patent has been filed), the authors fabricated a 3x3 
array intermixing 5 sensor pixels with 4 actuator pixels on the 
same piezoelectret film, each about one square centimetre. 

The equivalent piezoelectric coefficient of such a piezoelec-
tret device (d33 value) was characterized to be 4050 pC/N, 
exceeding those of many traditional piezoelectric or piezoelec-
tret materials or devices, meaning the soft actuator was able to 
produce a strong vibration force close to the vibration mode of 
a cell phone at 20mN. Meanwhile, the flexible pressure sensor 
part, operating without power, exhibited a minimum pres-
sure detection limit of 1.84 Pa (the weight of dandelion seeds) 

with less than 1% 
readout variations 
for more than 6000 
operations.

Power con-
sumption for the 
prototype actuator 
was only 8.25mW 
under a driving 
input of 3.33V/μm, 
making the device 
suitable for low 
power wearables, 
whereas tapping 
the sensor with the 
fingertip generated 
enough charges to 
illuminate selected 
liquid crystal display 

pixels (showing the number of “1” in an experiment).
The researchers anticipate they could further optimize the 

geometry design of their sandwich-structured piezoelectret and 
its performances with other materials, possibly leading to large 
area actuator/sensor patches for practical mechanical human-
machine interface applications.

The sandwich-structured piezoelectret including two FEP 
layers on the top and bottom and a soft Ecoflex layer at the 
centre with circular-shape holes.

The actuator/sensor structures as a bracelet-shaped flexible 
device for mechanical human-machine interfaces providing 
real-time haptics and sensing through electrostatic actuation 
and charge generation under mechanical deformation, 
respectively.

A 3x3 matrix of piezoelectret pixels 
intermixing 5 sensor (S) pixels and 
4 actuator (A) pixels on the same 
piezoelectret film.
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GPS/LoRa based personal tracker works without mobile network
By Christoph Hammerschmidt

How do you keep track of exactly where service and 
rescue personnel are at a large event? The Fraunhofer 
Institute FIT has developed such a system based on 

both GPS and LoRa. It even works when the mobile network 
fails, is overloaded or in places where such a network does not 
exist at all.

As part of the MONICA (Management 
of Networked IoT Wearables - Very Large 
Scale Demonstration of Cultural Societal 
Applications) research project, a consortium 
led by Fraunhofer FIT has developed a GPS/
LoRa based tracker system that determines 
the exact location of people in a large crowd 
and displays it in an operations centre. For 
example, the organizers of mega-events can 
see at any time where employees of the law 
enforcement forces, service staff, emer-
gency doctors or firefighters are located. 
The location of these people is displayed in real time on a digital 
map of the location in an operations centre.

The system, which met all the above requirements, uses 
a GPS receiver to determine the location and the LoRa radio 
protocol to transmit the data to the control center. LoRa is a 
radio protocol designed for the “Internet of Things” and enables 
ranges of several kilometers. The system was tested at the ma-
jor event “Rhein in Flammen”, where tens of thousands of spec-

tators watch a series of fireworks on the Rhine river every year. 
During the test, the entire event area was covered completely 
and redundantly with only two antennas. “The advantage of our 
system is that it functions independently of the mobile phone 
network and at the same time hardly needs to be set up its own 
infrastructure,” explains Marco Jahn of the Fraunhofer Institute 

for Applied Information Technology FIT.
The trackers are about the size of a car 

key and can be attached to clothing or 
stored in the pockets of security person-
nel. Their basic function is to continuously 
report the exact position of the wearer to 
the control centre. In addition, the trackers 
are equipped with a kind of “panic button”. 
When activated, the position of the cor-
responding unit is highlighted on the digital 
location map and the responsible persons 
are provided with additional information. »

In the course of the event, police, fire, rescue and law en-
forcement forces tested a total of 45 trackers. “Being informed 
at all times about the current position of the emergency forces 
is extremely helpful and greatly facilitates communication and 
coordination during such major events,” says Malik Dine of the 
police authority in Bonn. The project, funded by the European 
Union with 15 million euros, started in 2017 and will be com-
pleted by the end of this year.

Schneider Electric launches its first US smart factory
By Nick Flaherty

French power giant Schneider Electric has launched its first 
US Smart Factory to highlight the benefits of the Industrial 
Internet of Things (IioT).

The smart factory at the plant in Lexington has been operat-
ing for more than 60 years and employs nearly 500 people. It  is 
already heavily automated, making Load Centers and Safety 
Switches. The facility will now serve as both a working opera-
tion and a showcase for IIoT.

Schneider has used its EcoStruxure technology to modernize 
and digitize the smart factory with tools such as augmented re-
ality, which empowers operators to gain visibility into operations 
maintenance, driving a 20 per cent reduction in mean time to 
repair on critical equipment, and process digitization eliminating 
paper work by 90 per cent.

Schneider has launched several Smart Factories around the 
globe in countries including Mexico, China, France, India, Indo-
nesia and the Philippines. 

“We understand the value of IIoT and the positive business 
impact that innovation and digitization can have on our opera-
tions – particularly in our global supply chain. As a living ex-
ample of how our EcoStruxure solutions deliver benefits to our 
customers, we are gaining those same benefits in our operation 
and sharing that knowledge,” said Mourad Tamoud, Executive 
Vice President, Global Supply Chain, Schneider Electric. 

“With our latest Smart Factory showcase, we are able to 
demonstrate this value in real-time, show the solutions at work 
and share the tangible benefits that we ourselves are seeing 
from our own IIoT investment as we accelerate our Tailored 

Sustainable Connected 4.0 digital transformation.”
Modernizing a working facility that has been in operation for 

over half a century presented a challenge. Unlike a greenfield 
facility, modernizing this legacy brownfield facility needed to be 
done over time, requiring the Lexington team to strategically 
balance the need to embrace new, connected technologies 
with the needs of the business and a set operating budget. The 
digital evolution took a step-by-step approach, adding new 
EcoStruxure technologies individually where they would provide 
the greatest value and connecting them with existing equip-
ment.

As part of the Smart Factory program, Schneider Electric 
outlines that brownfield implementation for customers who may 
be facing the same challenges with their existing production 
facilities. The team is able to offer strategies and talk through 
the challenges they faced to help customers exploring IIoT con-
nected technologies overcome those same hurdles toward their 
modernization goals. By sharing their experience in leveraging 
EcoStruxure solutions, visiting customers can better understand 
the value of the brownfield modernization and the resulting 
operational efficiencies. 

The EcoStruxure Resource Advisor and Power Monitor-
ing Expert provides 3.5 per cent energy savings in the factory 
through sophisticated reporting capabilities and increased 
transparency, while the ID OsiSense technology eliminated 128 
daily fork truck miles and eliminated $500,000 in Work in Prog-
ress (WIP) inventory with a 33% first year ROI.

https://twitter.com/eenewseurope
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Machine learning detects quantum electronic state
By Peter Clarke

Researchers from the Universities of Oxford, Cornell and 
San Jose State have developed and trained artificial 
neural networks that have provided experimental proof 

of a theoretical explanation of how electrons interact in quan-
tum materials.

While electrons such as gold and silver tend not to interact, 
thereby making those materials good conductors, at the quan-
tum-level and in such materials as Mott insulators and high-
temperature superconductors the electrons interact strongly 
and in ways that are not well understood.

The researchers created a suite of 80 artificial neural net-
works and trained them to recognize different forms of electrons 
in an archive of experimentally derived electron quantum mate-
rial (EQM) image arrays from carrier-doped copper oxide Mott 
insulators.

The researchers claim the technique has discovered a state 
they call Vestigial Nematic State (VNS) that was previously only 
theoretical.

The lead author of a paper on the technique published in 
Nature is Professor Séamus Davis, of the University of Oxford. 
He said: “I have focused on visualisation of electrons at atomic 
level. Twenty years ago we developed a microscope that could 
see directly where all electrons are in the quantum materials, 
and how is the function. In this new collaboration with Profes-
sors Eun-Ah Kim – Cornell – and E. Kathami – San Jose State 
– we fed an electronic image archive gathered over about 20 
years – thousands s of electronic structure images – into these 
artificial neural networks. To my amazement it actually worked! 
The Vestigial Nematic State had been predicted by theorists but 
there was no experimental evidence. It was thrilling to see how 
the new machine learning technique discovered it hiding in plain 
sight.”

By fusing machine learning with quantum matter visualization 
the scientists believe that it will accelerate quantum material ad-
vances, especially in the area of high temperature superconduc-
tivity and the quest for room temperature quantum computers.

Laser induced graphene drives wearable power generator
By Nick Flaherty

Researchers in the US have used a new formula-
tion of graphene to create a generator that uses 
the static electricity from movement to create 

power.
The lab of chemist James Tour at Rice Unversity 

has used laser-induced graphene (LIG) in wearable 
metal-free devices that generate electricity. Putting LIG 
composites in contact with other surfaces produces 
static electricity that can be used to power devices. In 
experiments, the researchers connected a folded strip 
of LIG to a string of light-emitting diodes and found that 
tapping the strip produced enough energy to make them 

flash.
LIG is a graphene 

foam produced 
when chemicals are 
heated on the surface of a 
polymer or other material 
with a laser, leaving only 
interconnected flakes of 
two-dimensional carbon. 
The lab first made LIG on 
common polyimide, but 
extended the technique to 
plants, food, treated paper 
and wood.

A larger piece of LIG 
embedded within a flip-
flop let a wearer generate 
energy with every step, as 
the graphene composite’s 
repeated contact with 
skin produced a current to 
charge a small capacitor.

“This could be a way to 
recharge small devices just 

by using the excess 
energy of heel strikes 
during walking, or 
swinging arm move-
ments against the 
torso,” said Tour. The 
lab turned polyimide, 
cork and other ma-
terials into LIG elec-
trodes to see how 
well they produced 
energy and stood 
up to wear and tear. 
They got the best 
results from materi-
als on the opposite 

ends of the triboelectric series, which quantifies their ability to 
generate static charge by contact electrification.

In the folding configuration, LIG from the tribo-negative 
polyimide was sprayed with a protecting coating of polyure-
thane, which also served as a tribo-positive material. When 
the electrodes were brought together, electrons transferred to 
the polyimide from the polyurethane. Subsequent contact and 
separation drove charges that could be stored through an ex-
ternal circuit to rebalance the built-up static charge. The folding 
LIG generated about 1 kilovolt, and remained stable after 5,000 
bending cycles.

The best configuration, with electrodes of the polyimide-LIG 
composite and aluminium, produced voltages above 3.5 kilo-
volts with a peak power of 8mW. “The nanogenerator embed-
ded within a flip-flop was able to store 0.22 millijoules of electri-
cal energy on a capacitor after a 1-kilometer walk,” said Rice 
postdoctoral researcher Michael Stanford, lead author of the 
paper. “This rate of energy storage is enough to power wearable 
sensors and electronics with human movement.” 

A cross-section of a laser-
induced graphene and polyimide 
composite created at Rice 
University as a triboelectric 
nanogenerator. (Credit: Tour 
Group/Rice University)

The LIG-based nanogenerator fitted to a sandal.

https://www.facebook.com/EENews-Europe-264480083592516/
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Seamless Air Alliance demonstrates in-flight connectivity
By Jean-Pierre Joosting

As airlines are looking at the next-generation of in-flight 
connectivity, the Seamless Air Alliance is demonstrating 
some of the key technologies that will be a part of the 

specification being developed by its membership of industry 
leading companies.

During the first day of the Paris Air Show 2019, the Seamless 
Air Alliance with the support of its members GlobalReach Tech-
nology, Sprint and Boingo, demonstrated secure and seamless 
connection to high-performance in-flight Wi-Fi using Hotspot 
2.0 Wi-Fi services.

Hotspot 2.0 is an important tool 
that has been a part of the Seamless 
Air Alliance’s extensive work across 
Wi-Fi, cellular and 5G technologies as 
its membership continues to promote 
open standards for in-flight connec-
tivity equipment.

“This demonstration is a big step 
for the Alliance in showcasing the 
progress that we have made in recent 
months. We want to empower airlines 
with more control over the connec-
tivity experience delivered to their 
passengers. Open specifications will drive down the cost and 
complexity for airlines and result in a better experience for bil-
lions of passengers across the globe,” said Jack Mandala, CEO 
of Seamless Air Alliance.

“Seamless Air Alliance will deliver industry advances that 
makes our customers’ lives better. Seamless connectivity from 
ground to in-air provides an entirely new level of convenience, 
productivity and entertainment for travellers,” said Doug Smith, 
Vice President of Product Marketing and Innovation, Sprint.

Today, mobile network operators all over the world use 
Hotspot 2.0 technology to automatically configure consumer 
devices to connect to select Wi-Fi networks at airports, hotels 
and other venues using the necessary encryption protocols and 
without any user interaction. In this same manner, Hotspot 2.0 
credentials can be used to extend carrier networks for seamless 
in-flight connectivity to passengers of participating operators.

Mark Carter, Chief Product Officer at GlobalReach Technol-
ogy said, “Wi-Fi is crucial for today’s travellers. Airline pas-

sengers want to stay connected 
in the air for work, entertainment 
and communications, making high-
performance in-flight Wi-Fi essential. 
To differentiate both their ground and 
inflight experience, improve satisfac-
tion ratings and passenger loyalty, 
Hotspot 2.0 provides passengers with 
secure, frictionless connectivity across 
multiple devices and planes.”

“Boingo launched the world’s first 
large-scale commercial Hotspot 2.0, 
Boingo Passpoint, at Chicago O’Hare 
International Airport in 2013,” said Dr. 

Derek Peterson, Chief Technology Officer at Boingo. “Now we 
drive secure, seamless Passpoint traffic from various carriers 
at airports, arenas and other large venues across the globe. 
Boingo is a connectivity leader on the ground, so we’re looking 
forward to working with Seamless Air Alliance partners to estab-
lish the next generation of connectivity in the air.”

To encourage a broad range of airline membership the Seam-
less Air Alliance has announced a new membership tier de-
signed to enable airlines of all sizes to join and participate.

Ireland opens €1.5m national 5G testing centre
By Julien Happich

Maynooth University has opened RadioSpace, Ireland’s 
national centre for 5G testing.

The country’s first large-scale centre for 5G testing 
and research will be open to large industry and SMEs and start-
ups, and will provide a unique, large scale, 
interference-free facility for scientists and 
engineers from industry and universities, in 
Ireland and internationally.

Designed as one of the first of its kind in 
Europe, the facility consists of a specially 
constructed anechoic chamber that pro-
vides high levels isolation for radio signals.

This, with the advanced 5G testing 
system and specialist engineers, allows for 
very sensitive measurements to be made, 
essential for the development of modern wireless devices. 
RadioSpace connects industry and academic researchers with 
the aim of addressing the full range of challenges in developing 
new technologies and products for the next generation of wire-
less devices. RadioSpace is designed to provide a full range 
of services to developers of 4G mobile networks, IoT enabled 
products and future 5G and mmWave devices.

The €1.5 million facility, which has received €638,000 funding 
from Science Foundation Ireland (SFI), is part of CONNECT - 
the world-leading SFI Research Centre for Future Networks and 
Communications.

“This facility will provide industry in Ire-
land and across Europe, as well as academ-
ics, a rare and valuable capability to develop 
new technologies, and also to explore excit-
ing questions in radio physics and engineer-
ing. We look forward to RadioSpace being a 
catalyst for increased collaboration between 
academia and industry, nationally and inter-
nationally”, commented Professor Ronan 
Farrell, Dean of the Faculty of Science and 
Engineering and Director of RadioSpace.

RadioSpace is a collaboration between the Radio Systems 
research team in the Department of Electronic Engineering and 
the Radio Astronomy team in the Department of Experimental 
Physics at Maynooth University, it consists of a space for the 
construction and design of radio-enabled electronics and de-
vices, and a large shielded facility for the test of these devices 
without interference to regular users.

https://twitter.com/eenewseurope
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HIGH PERFORMANCE COMPUTING

Europe seeks independance 
for its exascale systems
By Julien Happich

Almost six months in, the European Processor Initiative (EPI - www.european-
processor-initiative.eu) project that kicked off last December has already deliv-
ered its first architectural designs to the European Commission.

With a focus on addressing the needs of the European industry (including the car 
manufacturing market) with made-in-Europe compute power at the exascale, the proj-
ect is part of the EU’s strategic plans in HPC, bringing a low-power microprocessor to 
market while ensuring that the key competences for high-end chip design remain in 
Europe.

The EPI consortium includes experts 
in all the relevant areas for such a major 
undertaking: the High-Performance 
Computing research community, major 
supercomputing centres, the computer 
system, automotive, and silicon industry, 
as well as the potential scientific and 
industrial users. Through a co-design 
approach, EPI will design and develop 

the first European HPC System for the HPC and automotive markets through several 
major deliverables including an HPC general purpose processor, an accelerator, and 
an automotive platform.

The Initiative is part of a broader strategy implemented by the European Union via 
its legal and funding entity – the EuroHPC Joint Undertaking (JU), pooling the Union’s 
and national resources on HPC to acquire, build, and deploy in Europe the most pow-
erful supercomputers worldwide.

It is anticipated that the new European-developed technologies will enable Euro-
pean researchers from academia and industry to access HPC systems at exceptional 
levels of energy-efficient performance, contributing to Europe’s scientific leadership, 
industrial competitiveness, engineering skills and know-how.

“It is a privilege to lead this consortium and enable the creation of a new big player 
in the field of advanced semiconductors in Europe. We have the best teams, and a 
huge portfolio of expertise on board from deep node submicron, co-Design, computer 
science, to HPC, and automotive end-products. We expect to ship from 2021 our 1st 
high class and high-performance solution,” said Philippe Notton, General Manager of 
EPI.

“In EPI, the first accelerator will begin from RISC-V technology to deliver two 
unique vector and artificial intelligence accelerators for HPC and AI, since future 
supercomputers will be mostly heterogeneous; the second accelerator, based on 
Kalray’s IP, will lead the path to deterministic automotive computation. Both are offer-
ing a European solution to future global converged (HPC and AI) computing needs,” 
explained Professor Mateo Valero, Director of Barcelona Supercomputing Center.

Matthias Traub, manager of electric/electronic architecture at BMW Group Re-
search also commented “The combination of general-purpose processors, hardware 
accelerators, security modules, and further IP modules on a system-on-chip is one 
of the key success factors for realizing a 
high-performant and energy-efficient au-
tomotive computing platform for autono-
mous driving and connected mobility”.

Currently, the EPI gathers 26 partners 
from 10 European countries, the leading 
organisation being Bull SAS from France. 
This project is funded by the European 
Union’s Horizon 2020 program with a spe-
cial Framework Partnership Agreement. 
The initial stage is a three-year Specific 
Grant Agreement, which lasts until No-
vember 2021.

https://www.facebook.com/EENews-Europe-264480083592516/
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Reclaiming the revolution
By Nigel Smith

Until recently, the Industrial Revolution was largely associ-
ated with drastic engineering efforts that transformed 
Britain’s industry. Two centuries later, we are experienc-

ing another shift in global manufacturing, 
the Fourth Industrial Revolution (4IR). 
According to the International Federation 
of Robotics (IFR), Europe is the second 
largest market for industrial robot sales. 
Purchasing 56,000 units in total in 2017, 
Europe reached a new peak for robot 
sales for the third year in a row. That said, 
much of this deployment was attributed 
to Germany, so where does this leave us 
Brits?

Initiatives for digitalisation
Britain is no stranger to the Fourth Indus-
trial Revolution, Industry 4.0 or whatever you wish to call today’s 
changes in manufacturing. In October 2017, the British Govern-
ment announced its first major initiative to improve digitalisation 
in manufacturing, the Made Smarter review.

Made Smarter called to boost productivity by encouraging 
manufacturers to embrace industrial digitalisation technologies 
(IDTs) — which includes robotics, automation and intelligent con-
trol software. The review suggested that a greater uptake of these 
technologies could create 175,000 new jobs in the next decade, 
because of a 25 per cent productivity boost in the sector.

Efforts of the Made Smarter review were bolstered in January 
2018, when the World Economic Forum (WEF) in Davos released 
its first ‘Readiness for the Future of Production Report’. The re-
port outlined how well-positioned economies are to benefit from 
Industry 4.0 technologies. The United Kingdom claimed a space 
in the top 25.

However, six months later in June 2018, the initial findings of 
the IFR’s World Robotics Report 2018 suggest that as it currently 
stands, the same nations are still leading robot sales. Germany 
has remained Europe’s forerunner with a total of 22,000 robot 
units sold. To put that into perspective, that represents over a 
third of Europe’s total robot purchases.

Much of this success may be due to Germany’s booming 
automotive industry, where manufacturers have long used six-
axis robots in their production. Looking to the future, increasing 
the volume of robot deployment in Britain will rely on tapping into 
new markets by introducing small to medium-sized companies to 
automation.

 
Simplified programming
To reach this market, industrial robots must become more ac-
cessible, in relation to both cost and user experience. According 
to TM Robotics’ Global Robotics Report 2018, simple program-
ming was one of the most important features for end-users when 
choosing a robot. In fact, 79 per cent of respondents named this 
as a top five consideration.

Currently, there are over 1,500 different programming languag-
es in the world. Even for the most proficient robot engineer, learn-
ing every potential robot programming language is an impossible 

and impractical task. For new automation users, such as the 
small to medium-sized market, this can be incredibly daunting.

BASIC and Pascal are the basis of several industrial robot 
languages and tend to be the first 
any budding robot programmer 
begins to learn. BASIC, standing 
for Beginners All-Purpose Symbolic 
Instruction Code, is relatively simple, 
but can also be considered outdated 
for today’s demanding robotic ap-
plications.

Simple programming may be a 
top priority, but today’s end users 
also don’t want to compromise on 
robot ability — particularly for their 
first robotic investment. Therefore, a 
balance needs to be struck. Toshiba 

Machine’s controllers, for example, are programmed in SCOL. 
This is a programming language that is similar to BASIC, but with 
more advanced features.

In fact, Toshiba Machine’s latest robot programming software, 
TSAssist, has been designed around usability. By opting for intui-
tive screen design and customisable operator panels, beginners 
find it easy to understand. TSAssist is compatible with any of 
TM Robotics’ industrial robots, including the extensive SCARA, 
Cartesian and six-axis ranges.

To cobot, or not
Growing demand for easily programmable robots is also evident 
in the rapid increase in sales of collaborative models — robots 
that can work without protective barriers between machine and 
employee. Collaborative robots, or cobots, currently account for 
3 per cent of the total robotics market, but this figure is expected 
to reach 34 per cent by 2025.

These machines have been marketed as easy to program, but 
despite this, they should not be considered as a total alterna-
tive to traditional industrial robots. While cobots do boast some 
impressive responsive features, these machines generally cannot 
tackle the dangerous, repetitive and heavy-duty tasks usually as-
sociated with industrial robots — and this is something that new 
automation users aren’t always aware of.

In fact, 55 per cent of respondents to the Global Robotics Re-
port do not believe that cobot technology is advanced enough to 
deliver the performance required for manufacturing, and a further 
25 per cent were unsure of their capabilities.

To encourage investment from small and medium-sized busi-
nesses, robot manufacturers must ensure their machines are 
easy to program and don’t intimidate potential automation users. 
What’s more, unlike the large-scale automotive manufacturers of 
Germany, Britain’s robot customers may require more consulta-
tion and guidance to choose which robot is right for them — a 
cobot, or not.

The IFR predicts that the world will experience a further robot-
ics boom in 2019, with an estimated 2.6 million robot units set 
to be deployed. Regardless of the initiatives and investments 
in place to encourage Britain to embrace robotics, efforts must 
begin with robotics manufacturers themselves. Simplified robot 
programming is key.Nigel Smith is managing director of industrial robot distributor 

TM Robotics - www.tmrobotics.co.uk
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Laser sensor system promises ‘anonymized’ surveillance
By Rich Pell

3D sensing solutions provider Cepton Technologies has 
unveiled a “plug and play” 3D Lidar detection system that 
it says could herald an era of anonymized surveillance that 

isolates threats from uninvolved people or objects.
The Vista-Edge Perception 

Evaluation Kit (PEK), says 
the company, combines the 
accuracy of lasers to scan the 
environment with a powerful 
microcomputer in a single 
package, enabling it to pro-
cess the information directly 
at the “edge” and highlight 
only potential threats, such 
as an intruder or a suspicious 
package. This then guaran-
tees the anonymity of those 
not involved in any suspicious 
incident.

“Our technology allows for 
far greater protection of data 
- because it allows operators 
to zero in on possible issues in a way other technology cannot,” 
says Neil Huntingdon, Cepton’s VP of Business Development. 
“There are many advantages to this; most notably Lidar can 
see in the dark, it only transmits a fraction of the information a 
video would, reducing the burden of data storage and network 
bandwidth charges, while opening the door to more mobile 
installations.”

“Perhaps most importantly,” says Huntingdon, “it means we 
can guarantee the anonymity of people or objects not deemed 
a threat. This is a step-change from existing technology, where 

everyone’s face is captured and held on video storage, regard-
less of whether they were involved in an incident or not.”

In addition to being more dynamic than video technology, 
says the company, its system has been designed with user 

simplicity in mind.
“You hand someone a 

camera and they know what 
it is and what to do with it,” 
says Jerone Floor, Head Of 
Product at Cepton. “This 
is often not the case with a 
Lidar and Cepton intends to 
change that.”

The company’s technol-
ogy can operate over Wi-Fi, 
mobile networks, or Ethernet. 
It can also be used to enable 
driverless cars and to monitor 
traffic and infrastructure us-
age, enabling smarter model-
ing of transport networks.

“This technology,” says 
Huntingdon, “is undoubtedly an exciting prospect for security 
and transport - and we believe it is the key to the delivery of 
truly smart cities that can make our communities safer and 
more connected.”

The Vista-Edge PEK comes pre-installed with the company’s 
object tracking software and is designed to enable Cepton’s 
ecosystem partners to integrate and develop solutions tailored 
for specific markets. It is powered by Nvidia’s Jetson TX2 AI 
computing platform and functions with the company’s portfolio 
of MMT lidar sensors. 

Pressure sensors find use as cancer monitors
By Peter Clarke

Tumors could be monitored for growth and response to 
medication on a continuous and wireless basis as a result 
of a research partnership between Silicon Microstructures 

Inc. (Milpitas, Calif.), Hamburg University of Technology and 
University Hospital Hamburg-Eppendorf.

MEMS sensor maker SMI claims that 
wireless sensors could be used to opti-
mize the efficiency of chemotherapy for 
cancer treatment. The cooperation part-
ners, Professors Wolfgang Krautschnei-
der and Udo Schumacher and Dr. 
Christine Stürken, conduct research 
in the field of medical technology and 
cancer therapy. SMI’s expertise in min-
iature pressure sensors enable accurate 
pressure sensing for invasive medical 
applications. SMI’s IntraSense product line of in vivo sensors of-
fers a sensor size of 750micron by 220micron by 75micron.

The project involves the measurement of pressure and tem-
perature at the point of interest which will be wirelessly trans-
mitted back to the medical team. 

An ultra-small sensor implanted into the tumor tissue helps 
the oncologist to adjust the chemotherapy treatment according 
to the conditions within the tumor.

Conventional practice is to judge the effectiveness of a 
chemotherapy treatment by computer-
ized tomography of x-ray or magnetic 
resonance imaging techniques. Due to 
cost and increased exposure to x-ray 
radiation this procedure is only applied 
in widely spread time intervals. A sensor 
implant would enables continuous tumor 
monitoring without radiation exposure for 
the patient.

The IntraSense line of pressure sen-
sors is designed to enable accurate in 
vivo pressure sensing in many minimally 

invasive devices, including catheters and endoscopes. The 
sensor can be exposed to bodily fluids with no encapsulation 
required. SMI is wholly-owned subsidiary of Elmos Semicon-
ductor Group.
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Stretchable nanogenerator mimics electric 
eel’s skin discharges
By Julien Happich

A team of researchers from the 
Beijing Institute of Nanoenergy 
and Nanosystems took their 

inspiration from electric eels’ unique 
capability to generate high voltage 
discharges to design a stretchable 
nanogenerator capable of underwater 
operation.

Sharing their results in the Nature 
Communications journal under the ti-
tle “A bionic stretchable nanogenera-
tor for underwater sensing and energy 
harvesting”, the researchers describe 
what they call a bionic stretchable 
nanogenerator (BSNG) that mimicks 
the ion channels structure of an elec-
tric eel’s electrocyte cytomembrane. 

Built out of polydimethylsiloxane 
(PDMS) and silicone, the layered 
construction consists of an electrifi-
cation layer and an induction layer. 
The electrification layer contains a 
series of controllable channels which 
connect to a fluid chamber filled 
with deionized water. Those chan-
nels open or close upon stretching or 
release of the whole elastic construc-
tion. Underneath is the induction layer 
containing two ionic solution (NaCl) 
electrodes under the channels and 
chamber of the first layer.

In the experiments, the whole stretchable nanogenerator 
measured 10×6cm and was 8mm 
thick. 

Upon stretching, the channels 
in the electrification layer open and 
draw-in deionized water, coming in 
contact with the silicone substrate 
onto which surface negative ions are 
selectively absorbed (creating an ac-
cumulation of negative triboelectric 
charges). 

The liquid in the BSNG is posi-
tively charged and the silicone near 
to the liquid is negatively charged 
by triboelectrification through the 
iterative liquid-silicone contact. In 
the meantime, the induction layer 
underneath the channels induces 
electric charges that accumulate on 
the bottom of upper layer through 
electrostatic induction. 

This asymmetric accumulation 
of electric charges between the two 
liquid electrodes form the potential 
difference that drives electrons to 

flow from one electrode to the other through an external circuit. 
By exerting an alternate mechanical traction repeatedly, the 

back and forth movement of the electrifica-
tion liquid induces a continuous alternat-
ing electric signal between the two ionic 
solution electrodes, generating a continu-
ous alternating current through an external 
circuit. 

Experiment showed that such a BSNG 
could achieve an open-circuit voltage over 
170V in dry conditions and over 10V in a 
liquid environment. Next, the researchers 
used the current signal from several BSNGs 
affixed to a wet suit to monitor a swimmer’s 
strokes in water. Recording the signals 
from BSNGs at elbow and knee joints, the 
authors were able to reliably detect different 
swimming strokes. 

They conclude such stretchable under-
water bio-inspired nanogenerators could 
offer a sustainable power source for soft 
wearable electronics used underwater. Inte-
grated in wet suits, the devices could also 
be used as sensors, to detect motion or 
tapping for the design of simple interfaces.

Schematic diagram of an electric eel and its electrocytes (left) and a close up of the ion 
channels on the cytomembrane. On the right, a diagram of the stretchable nanogenerator 
showing the double layer structure, the electrification liquid and the ionic solution 
electrode.

Working principle and stretchability of the 
bionic stretchable nanogenerator. Here the 
BSNG is filled with red ink to show the channels 
drawing the electrification liquid.
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Carbon nanotubes double energy density of batteries
By Nick Flaherty

Researchers in Ireland have developed a new material that 
can more than double the energy density of lithium bat-
teries. For the battery breakthrough, the team at the Ad-

vanced Materials and BioEngineering Research 
(AMBER) Centre, hosted by Trinity College 
Dublin, and Nokia Bell Labs, used a composite 
of carbon nanotubes with a range of lithium 
storage materials such as silicon, graphite and 
metal oxide particles. This strengthened the 
composite, allowing high-performance elec-
trodes with thicknesses of up to 800 μm.

These composite electrodes were then used 
to build cells with an energy density of 480 Wh/
kg and 1,600 Wh/litre, over twice that of current 
cells. This will provide twice the battery life for the same size for 
5G phones, grid storage and electric cars say the researchers.

“By packing more energy into a smaller space, this new 
battery technology will have a profound impact on 5G and 
the entire networked world,” said Paul King, one of the lead 
investigators on the project and Member of the Technical Staff 
at Nokia Bell Labs. 

“The combination of Nokia Bell Labs industry and device 
knowledge and AMBER’s materials science expertise allowed 
us to tackle an extremely difficult problem involving multiple 

disciplines.”
“The significant advancement in battery technology outlined 

in this research is a testament to the strong collaboration be-
tween AMBER and Nokia Bell Labs. Bring-
ing scientists together from industry and 
academia with a common research goal has 
resulted in a substantial scientific break-
through,” said Dr. Lorraine Byrne, AMBER 
Executive Director (above right).

The work, published in Nature Energy, 
showed composite electrodes with conduc-
tivities up to 1×104 S/m and low charge-
transfer resistances, allowing fast charge-
delivery and enabling near-theoretical 

specific capacities, even for thick electrodes. The combination 
of high thickness and specific capacity provides areal capacities 
of up to 45mAh/cm2 for anodes and 30mAh/cm2 for cathodes, 
and combining optimized composite anodes and cathodes 
yields full cells with an areal capacity of 29 mAh/cm2 to acheive 
the breakthrough power density. A patent has been filed to 
protect this new technology design and help bring it to the mar-
ketplace. The next challenge for the battery breaktrhough is to 
develop a cost effective manufacturing process that can work 
with established battery production lines. 

Reliable. Available. Now.  www.tracopower.com

TIB Series, 80–480 W AC/DC 
DIN-Rail power supplies for  
harsh industrial environments

• Operating temperature –40 °C to +70 °C max.
• 150 % peak current for 4 sec.
• Efficiency 90–95 % typical, model dependent
• Rugged metal case with optional side-mounting
• Back power immunity
• Short-circuit and overload protection
• Shock & vibration per EN 61373  

(Railway & Industrial)
• 3 year warranty
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Kyocera, BYD Japan jointly develop integrated power supply system for EVs
Christoph Hammerschmidt

With a joint development project, Kyocera and BYD 
Japan, the Japanese subsidiary of the Chinese elec-
tric vehicle manufacturer BYD Co. Ltd, want to take 

CO2-neutral mobility a step further. The two companies plan to 
develop an integrated energy supply system for electric vehicles 
from renewable energies.

Kyocera will contribute its expertise in photovoltaics, BYD 
will install the system in its electric buses. The project aims 
to maximise the effectiveness of 
renewable energies, significantly 
reduce power losses and maintain a 
stable energy balance between sup-
ply and demand. Kyocera will also 
develop the energy management 
system for this project. It will opti-
mally manage the balance of supply 
and demand between power gener-
ation and consumption through the 
use of aggregation technology. This 
technology has been developed in 
recent years in test projects of the Virtual Power Plant (VPP). 
Kyocera’s renewable energy generation system will also be inte-
grated into this system. Meanwhile, BYD will supply two models 
of electric buses: K9, a large electric bus already available on 
the world market, and J6, a compact electric bus specifically 
designed for the Japanese market, which will be available in 
spring 2020. In addition, BYD will contribute its technological 

expertise in the development of electric buses and its experi-
ence with energy consumers to the project consultation.

Since the 2015 Paris Agreement, countries and private com-
panies around the world have been working to develop innova-
tive solutions to combat global climate change. As automobiles 
contribute significantly to global CO2 emissions, improving 
their energy efficiency has become a priority. In Japan, the 
Ministry of Economy, Trade and Industry (METI) is promoting 

the use of electric vehicles as part 
of its well-to-wheel zero emission 
policy. It aims to reduce greenhouse 
gas emissions by around 80% per 
vehicle and up to 90% per passen-
ger car by 2050 compared to 2010 
levels.

In reviewing the effectiveness 
of the integrated energy supply 
system for electric buses, Kyocera 
will also examine the potential of 
other renewable energy applica-

tions. These include, for example, independent energy systems 
for residential, transport and car pools in cooperation with local 
communities, electricity traders and transmission and distribu-
tion network operators. Kyocera intends to present this energy 
system for electric vehicles in 2020. The aim is to bring the 
system to market taking into account the key findings from this 
collaboration with BYD 2021. 

DIN rail supply adds IO-Link port
Puls Power has added an IO-Link port to its latest DIN rail power 
supply to give system designers real-time information on power, 
temperature and status data. The data from the IO-Link port on the 

DIMENSION QT40.241-B2 can 
help increase system availabili-
ty and reduce maintenance and 
operating costs. THis allows 
the supply to also act as a sen-
sor node and make a significant 
contribution to the Industrial In-
ternet of Things (IIoT). “A power 
supply is situated at a central 

nodal point in any system,“ said Marco van der Linden, UK Country 
manager for Puls. ”There is more than just output current flowing, 
a power supply can be used to record a significant amount of real-
time information that is of particular interest to the end user as well 
as the system manufacturer.” The QT40.241-B2 is the first 3-phase 
DIN rail power supply (24V / 40A) from Puls that makes this system 
data available to users via an I/O port. It provides a trusted power 
supply technology combined with the new IO-Link feature. Key 
specifications include 3-phase, 960W, 24V at 40A, 95.3% ef-
ficiency, +50% BonusPower for 5s, 100A for 10ms to trip circuit 
breakers, Active PFC (harmonic correction) and full power over the 
temperature range -25°C and +60°C in just an 110mm wide DIN-
Rail enclosure. The IO-Link v1.1 (IEC 61131-9) networking function 
features a 4-pole M12 plug connector, transmission speed: COM 3, 
(< 230.4 kBaud) and integrated non-volatile memory.
Puls Power
www.pulspower.com

Programmable DC load  
has 16bit resolution
B&K Precision has launched a series of 16bit program-
mable DC loads for testing DC-DC converters, batteries, 

battery 
chargers, 
and pho-
tovoltaic 
arrays. 
The 
8500B 
program-
mable 

DC electronic load supports constant current, constant 
voltage, constant resistance, and constant power opera-
tion, with list mode, transient operation, automatic test 
mode, battery test function and an adjustable slew rate. 
Transient mode in CC mode is up to 10kHz, and the 16bit 
voltage and current measurement system provides up to 
0.1mV / 0.1mA of resolution with flexible triggering options 
including from the front panel, an external input, a timer, 
or a bus. The DC load also includes PC software for front 
panel emulation and generating test sequences and is 
compatible with B&K Precision’s battery test software for 
discharge tests. The 8500B series consists of four mod-
els each in a 2U (half-rack) form factor and is backward 
compatible with the legacy 8500 series protocol as well as 
offering support for industry-standard SCPI commands.
BK Precision 
www.bkprecision.com
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Standard sized Qi compliant coils  
for wireless charging
Vishay Intertechnology has expanded its offering of Qi-compli-

ant wireless charging trans-
mitter and receiver coils with 
the introduction of 14 new 
products in industry-standard 
shield sizes. Consisting of 
eight single-coil transmitters 
(Tx), three three-coil transmit-
ters (Tx), and three single-coil 
receiver coils (Rx), the Vishay 

Dale products released today offer designers a source for the 
most popular sizes used in Qi wireless charging pads for hand-
held battery-powered devices. Available Tx coil types include 
A11, A6, MP-A9, MP-A6, MP-A4, and MP-A2. The transmit-
ters offer power ratings from 5 W to 15 W, while receivers 
feature power ratings of 3.5 W and 5 W. The RoHS-compliant 
coils operate over temperatures from -40 to +125 °C and offer 
inductance tolerance of +10 %. All configurations are custom-
izable to customer specifications upon request.eiver coils are 
available now, with lead times of 10 weeks for large orders.
Vishay Intertechnology
www.vishay.com

Encapsulated AC-DC power supply series  
for PCB mounting
FiDUS Power is offering a series of compact and cost-

effective PCB 
mounting encap-
sulated AC-DC 
power supplies 
up to 60W that 
meets the new 
EN/IEC62368-1 
safety standard. 
The AMC class 
II AC-DC power 
sully series is 

designed to meet EN60335 for use in home electrical ap-

pliances and similar point-of-power applications and also 
meets EN55032 level B for both conducted and radiated 
noise without additional components. The converters have 
a wide temperature range from -40 to +70°C and have a 
no-load power consumption under 100mW. Output volt-
ages are available from 3.3 to 24VDC with power ratings 
of 5W (AMC05S), 10W (AMC10S) , 20-25W (AMC25), 30W 
(AMC30), 50W (AMC50) or 60W (AMC60) with a wide input 
range 90-305VAC (AMC60 90—264VAC) and all models 
have a FiDUS 5 year warranty. As with most FiDUS power 
supplies, free engineering samples can be delivered from 
stock on short lead-
times.
FiDUS Power
www.fiduspower.com

3W isolated regulated output DC/DC converters: only 6.20mm high
As an extension of its 6W, 10W, 15W ultra-thin family of isolated regulated output DC/DC 

converters,Mornsun has launched a 3W variant, only 6.20mm 
high. The new series URB/VRB-J(M)D/T-3W provide 4:1 and 2:1 
ultra wide input range, feature 1500VDC isolation voltage, and 
deliver efficiencies up to 83%. Packages are available in SMD and 
DIP. In addition to meeting the EN62368 standards, the converters 
also integrate protections for input under-voltage, over voltage, 
over-current, and output short circuit. This makes them suitable 
for industrial control, power grid, instruments and in telecoms. The 

devices operate in the -40 to +85℃ temperature range.
Mornsun
www.mornsun.cn

20 and 40W railway DC/DC converters have dual output
With EN 50155 approval for railway applications and a 3-year product warranty, Traco´s TEQ 
20WIR & 40WIR series of isolated railway DC/DC-converter modules feature ultra-wide 4:1 input 
voltage ranges. Designed in a rugged metal case and sporting I/O isolation up to 3000 VDC, 

these converters are particularly suited for railway and industrial 
applications where often no PCB mounting is possible but the 
module has to be mounted on a chassis. The product range is 
now extended with additional dual output models (±12, ±15 & ±24 
VDC). A very high efficiency and the heatsink construction allows 
an operating temperature up to +83°C without power derating and 
up to +93ºC with power derating. 

Traco Electronic AG
www.tracopower.com

inpotron, 45 x 136 mm Satzspiegel

Professional Power

Customized Solutions
Made in Germany

Industrial applications

Switch Mode Power 
Supplies for industrial 
requirements

www.inpotron.com

•  customized development
• efficiently
• smart
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Car cockpit uses lightfield technology  
for 3D display
By Christoph Hammerschmidt

In cooperation with US company Leia Inc., automotive sup-
plier Continental is developing an innovative cockpit solution: 
the “Natural 3D Lightfield Instrument Cluster”. The solution 

brings the third dimension into future vehicles.
A stop sign floats bright red in front of the screen. Rows of 

houses growing out of the navigation system: Continental wants 
to revolutionize the display in vehicles with three-dimensional 
effects. According to Continental’s vision, Lightfield displays 
will not only enable comfortable 3D perception, but will also 
raise the graphic possibilities to a new level through highlight-
ing, accentuation and complex lighting effects. According to the 
automotive technology company, drivers will be able to cap-
ture information reliably and in real time, making the dialogue 
between driver and vehicle more comfortable and intuitive. In 
contrast to existing solutions, 
the 3D representation can be 
experienced by all passen-
gers - in the front passenger 
seat as well as in the rear 
seats.

Continental praises the 
Lightfield cockpit as an “evo-
lutionary step in the design 
of human-machine dialog in 
vehicles. “The new Lightfield 
display not only brings the 
third dimension into the vehi-
cle in a new quality. With this 
innovative technology, we are 
also creating a new dimen-
sion of comfort and safety 
in automobiles,” explains 
Dr. Frank Rabe, head of the 
Instrumentation & Driver HMI business unit at Continental. At 
the same time, this solution gives vehicle manufacturers the 
opportunity to enhance the driving experience for their custom-
ers and to differentiate themselves from the competition thanks 
to individual design options”. The system should be ready for 
series production by 2022.

Development partner Leia Inc. is approaching the topic from 
a different angle. “For us, the car is a larger, more immersive 
version of a smartphone with full 3D environment capture,” 
explains David Fattal, co-founder and CEO of Leia Inc. “So the 
implementation of our Lightfield ecosystem with virtual reality 
gaming, video streaming, social sharing or even e-commerce in 
the vehicle is a logical consequence”. This might sound some-
what bewildering in view of the traffic hazards posed by drivers 
handling their smartphones while driving and thus endangering 
their fellow human beings. But Fattal has another scenario in 
mind: the self-driving car, in which all passengers are allowed to 
deal with things that are not safety-critical.

The visualization of content on a wide display specially 
developed for vehicles is supposed to be more sophisticated 
and entertaining than on a smartphone. In addition, the new 
technology makes it possible to use internal or external camera 
systems for video calls or augmented reality functions. All these 

options are to be exploited within the framework of the coop-
eration between Continental and Leia.

Leia’s Lightfield technology, which Continental uses in its 3D 
display, does not require a head tracker camera - a practical 
and cost-saving advantage. For the first time, passengers in the 
passenger seat and rear seats can also experience the same 3D 
image from their sitting positions.

But there is another leap in quality that sets the new system 
apart from earlier 3D processes: The 3D image of the Lightfield 
display consists of a total of eight perspectives of the same ob-
ject, which can vary slightly, depending on the viewing position. 
Thus, the view of the Lightfield display “wanders” with every 
change in the viewer’s viewing angle. In this way, an exception-
ally natural reproduction of information on the display is pos-

sible, promises Continental.
In terms of technology, the 

decisive factor for this quality 
is a newly developed light 
guide with nanostructures. 
The system does not work 
with refraction, but with dif-
fraction; the light is directed 
exactly where it is needed for 
the optimal 3D effect.

Continental is now adapt-
ing Leia’s existing technology 
for use in vehicles. Until re-
cently, either parallax barriers 
or lenticular techniques were 
used to create a spectacle-
free 3D effect. The 3D effect 
was achieved by a special 
method of blocking or refract-

ing light. However, Parallax barrier systems in particular only of-
fer applications for a single user because a head tracker system 
is required to adjust the 3D views to the exact head position of 
the viewer. When used for multiple users, including passengers 
and passengers in the back seats, these systems can also have 
a negative impact on perceived image quality and luminous ef-
ficacy, similar to a filter.

From Continental’s point of view, the automotive industry at-
taches great importance to displaying information of the highest 
quality. The 3D lightfield application should therefore offer a de-
cisive evolutionary step compared to conventional 3D displays. 
The system works even in direct sunlight, they say.

In terms of technology, the “Natural 3D Instrument Cluster” is 
based on Leia’s Diffractive Lightfield Backlighting (DLB). A light 
guide with diffraction gratings and nanostructures under the 
display panel ensures precise diffraction of the light and thus a 
natural 3D effect. The light guide module can be integrated into 
many commercially available displays. The Leia nanofabrication 
process can be used for large series and mass production. The 
company has combined advanced lithography on a large-vol-
ume substrate with high yield and competitive costs. It was able 
to draw on HP’s experience.

Leia’s Lightfield technology made its US market debut in 
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smartphone displays in cooperation with AT&T and Verizon. 
Consumers can already enjoy gaming, movies, augmented 
reality and image sharing in unprecedented 3D quality. The 
Lightfield experience consists of the Lightfield display and an 
extensive range of automotive applications that will be provided 
by Continental in the future.

Continental and Leia are also collaborating on content 
creation and developer support. Leia currently offers a creative 
toolkit to convert or create content in Lightfield format with 
automatic settings for visual convenience.

The Lightfield projection of the new car display has many 
applications. Warnings from driver assistance systems are 
displayed in 3D, directions from the navigation system can be 
displayed even more clearly, and the graphic display of the 
parking aid - such as the assistant with 360-degree bird’s eye 
view - is to become more attractive in 3D. And the greeting from 
the vehicle system can be enhanced with the help of 3D anima-
tions if, for example, the manufacturer’s logo rotates in 3D in the 
cockpit. “It’s important to note here: The 3D animations on our 
new display don’t fly through the car like they do in the cinema,” 
explains Kai Hohmann. “We work with the graphic depth to the 
rear and allow all 3D objects to emerge from the picture by a 
maximum of five centimeters. This is more relaxed for the eye, 
the driver is never irritated.”

The cooperation will use Continental’s know-how in the field 

of information systems and sensors to augment the LeiaLoft 
content platform. This will enable car manufacturers and exter-
nal developers to easily create holographic apps for future 

The Nanosys view on the state  
of electroluminescent quantum dots
By Chris Chinnock

Quantum Dots are amazing particles. They can emit light 
when pumped with higher energy light (photolumines-
cent). They can emit electrons when pumped with light 

(photoelectric) and they can emit light when pumped with elec-
trons (electroluminescent). I want to talk about this latter use, 
ELQDs, in this article.

Many Universities and display companies are working on 
ELQDs as a next generation emissive display technology. They 
hold great potential for bright, high contrast, wide color gamut 
displays. But to be successful, they will need to reach mass 
production with cost and performance levels that can rival 
competing technologies. And the competition seems to keep 
growing and evolving, so the benchmark keeps moving forward.

So what is the state of the art and what are the prospects for 
success? At SID DisplayWeek 2019 there were many papers on 
advancements in materials and device structures for ELQDs. I 
won’t try to summarize all those papers, but instead will focus 
on one paper given by QD developer Nanosys and R&D device 
fabrication partner, LG Display’s R&D Center. 

I also spoke with Nanosys CEO Jason Hartlove to get more 
up-to-date results and his prognosis for commercialization. 
(Hartlove is also discussing how quantum dots are a key com-
ponent for 8K displays at the 8K Display Summit.

To begin, there are two camps of development: Cadmium-
based and Cadmium-free. The Cd-based development is 
primarily coming from Chinese players and the Cd-free from 

everyone else. This mirrors the photoluminescent quantum dot 
arena with many major companies and countries having overt 
policies to not include heavy metals in finished products. That 
conviction is not so strong in China.

Historically, Cd-based photoluminescent quantum dot 
technology was superior to Cd-free, but that gap has narrowed 
significantly. That gap is also narrowing on the ELQD side, 
especially for external quantum efficiency (EQE), but lifetime still 
lags Cd-based ELQDs.

Development of ELQDs also has parallels to OLED technolo-
gy as the fundamental device structures are similar and many of 
the same processing equipment can be used for both. Naturally, 
some of the materials and processing needs to be different, but 
like OLEDs, red and green are more mature than blue.

In the paper, the team reported the latest results for red, 
green and blue ELQD devices (not displays). Figure 1 shows 
the EQE development history along with the current results for 
Cd-based and Cd-free devices. Note that the EQE for Cd-free is 
now quite close to the Cd-based results.

Is this EQE good enough, we asked Hartlove? 
“Not quite,” he said. “We think an EQE of 20% is the thresh-

old for commercial viability and we expect to reach that in about 
a year. Display as opposed to device EQE can be higher as op-
tical engineering can be applied to extract more light.” Nanosys 
exhibited an RGB demo at DisplayWeek.

What about lifetime, we asked next? 
“There is more work that needs to be done here, and like 

OLED, blue is the tough nut to crack. Some of the red and 
green Cd-based ELQD materials may now have the lifetime and 

Chris Chinnock is the founder and president of Insight Media – 
www.insightmedia.info

This is how Lightfield technology works. (C) Continental
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EQE to be viable commercially, but blue still lags for a full color 
display. We think our Cd-free lifetimes and EQE are now some 
of the best in the industry,” said Hartlove.

Note in the lifetime data shown in figure 2 that the vertical 
axis is the time to reach 50% of the initial luminance, a com-
mon metric for determining commercial viability. This data is 
only at 100 nits, a level too low for most applications, however, 

to be fair, most groups report results at this level so it makes for 
better comparison. A more typical luminance level of 500 nits is 
more representative, but lifetime degrade much more quickly at 
this level – “and not in a linear way,” says Hartlove.

Hartlove didn’t say what the lifetime might be at elevated 
luminance levels but he references TADF developments for 
OLEDs where blue lifetimes are in the 5-30 hour range for higher 
luminance levels. He thinks their team can get to this level in 
about a year as well.

Nanosys is focused on developing a blue ELQD composed 
of a ZnTeSe alloy that allows for blue emission in the 450-460 
nm range. InP-based QD can be pushed down to 460nm but 

with very low quantum yield (~40%). ZnSe quantum dots can 
be pushed upward to maybe 450 but with a similar low quan-
tum yield.  By building a quantum dot with a little Tellurium in 
the ZnSe core, transitioning to ZnSe and then to ZnS, Nanosys 
can achieve blue light at 451nm with 80% quantum yield and a 
FWHM of 21 nm – all very acceptable values.

Nanosys is working with LG Display to perfect an all solution-
processed approach to device fabrication. According to Hart-
love, LGD has a complete solution processing facility for OLEDs 
that they are also using to develop ELQDs on. The goal is to use 
the same equipment but to develop new materials and process-
ing to optimize performance for ELQD. Some of the layers and 

materials can be similar but others will be different.
Development is a complex process with interactions between 

materials and equipment and between layers above and below 
– all impacting performance, lifetime and manufacturability. The 
mobility of holes and electrons are different for red, green and 
blue and for each device structure, but maintaining charge 
balance is a critical goal. Suitable solution-processed charge 
transport materials is a particular challenge, for example.

In their paper, the team described experiments that varied 
the shell thickness of red ELQDs and its impact on EQE as 
well as the solution quantum yield. As the QD shell thickness 

increased a peak in solution quantum yield and EQE were not-
ed. With the increase of shell thickness, the device EQE initially 
improves due to the better charge confinement and reduced 
energy transfer among the quantum dots. This is demonstrated 
by the QD film quantum yield behavior. However, when the shell 
thickness passes an upper bound, the large strain caused by 
lattice mismatch between core and shell has a detrimental ef-
fect to device EQE and solution QY.

The team also investigated quantum yield vs. shell size when 
the QD solution was assembled into a device to form a QD film 
(QDs in solid form).  Fortunately, these two maximum occurred 
at a similar shell thickness. The film quantum yield is an indica-
tor of how efficient the ELQDs can be in a closed packed format 
(like in a ELQD device) . These results were positive as well sug-
gesting it is the device structure, not the ELQD materials that 
are the limiting factor in device EQE.

Similar studies were then done on green and blue ELQDs to 
deliver the EQE results summarized in figure 3 (red/green/blue 
at 16.9%/15.6%/12.4%).

Hartlove sees ELQD materials reaching commercial viability 
for red, green and blue in the 2022 time frame. Once the materi-
als are ready, someone will need to build a factory to start to 
make actual ELQD-based products. IoT indicator type displays 
might be one of the first applications, for example, but such 
products will likely appear after 2022, Hartlove wants to make 
clear.

Initial products will have to find niche applications where 
other display technology may not be as competitive, so smaller, 
sunlight readable may be one good focus area. But Hartlove 
also sees the need for these to be very inexpensive, which is 
why they are focused on solution-based processing which of-
fers this potential. In addition, the capex for a solution-process-
ing factory will be substantially less (millions) compared to an 
OLED of LCD fab (billions).

It is a long way to get there from where we are today, and I 
think Hartlove is being too optimistic, but he has a better view 
of developments than I do. We will see.  

DISPLAY TECHNOLOGIESDESIGN & PRODUCTS

Fig. 1: EQE development history along with the current results 
for Cd-based and Cd-free devices. Inset, Nanosys’ running 
demo.

Fig. 2: ELQD materials lifetime data. The vertical axis is the 
time to reach 50% of the initial luminance.

Fig. 3:  Quantum yield versus ELQD shell size, and the 
External Quantum Efficiency at device level.
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Mojo Vision, a Californian startup 
dedicated to the development 
of pervasive, yet unobtrusive 

augmented reality solutions which it calls 
“Invisible Computing”, has unveiled a tiny 
MicroLED display, only 0.48mm in diameter, 
boasting a record 14K PPI pixel density.

Smaller than a grain of rice, the prototype 
display delivers a pixel density 300 times 
greater than current smartphone displays 
and draws about a tenth of the power required by today’s LCD 
displays while being 5 to 10 times brighter than OLEDs for view-
ing outdoors.

According Mojo Vision, with a world record pixel pitch 
of 1.8µm and 
a pixel density 
over 14,000ppi, 
the monochrome 
display technology 
is the company’s 
first important step 
in succeeding in its 
mission to deliver 
“Invisible Comput-

ing”, enabling people to receive and share 
information that is immediate and relevant 
without distracting them from the world in 
front of them.

“Creating screens with smaller pixels will 
deliver a nearly invisible low-power display 
without the distraction of today’s mobile 
devices. This prototype demonstrates the 
capability MicroLEDs have to create more 
seamless AR experiences”, said Mojo Vi-

sion’s VP of Displays, Paul S. Martinat in a statement.
Although one could argue that making the hardware unob-

structive or nearly invisible won’t stop the displayed content 
from distracting the wearer from having meaningful social inter-
actions. Unrespon-
sive wearers will just 
look plain absent-
minded rather than 
locked into their 
smartphone (at least 
the smartphone 
still gives a “do not 
disturb” cue).

DISPLAY TECHNOLOGIES

Demo car sports FlexEnable’s conformable OLCDs
By Julien Happich

A developer of plastic electronics for flexible displays and 
sensors, FlexEnable has 
collaborated with specialty 

polymers provider Novares on the 
integration of curved, glass-free 
organic LCDs (OLCDs) into the com-
pany’s Nova Car #2 demo platform. 

The Nova Car #2 highlights three 
example applications of surface-in-
tegrated displays in next generation 
vehicle interiors. The centre unit is an 
S-shaped, touch system consisting 
of twin 12.1” OLCDs. This is com-
bined with left and right side 4.68” OLCD concave side-mirror 
replacement displays and a 4.68” OLCD passenger HMI touch 
screen integrated with the rear door panel.

FlexEnable’s OLCD technol-
ogy is bringing large area, low cost 
flexible displays to automotive 
interiors, changing where and how 
surface-integrated displays are used 
in vehicles. Flat screens can now 
be replaced with conformable and 
shapeable OLCDs that seamlessly 
integrate with the contours of the lat-
est automotive interior designs and 
architectures. 

OLCD can also meet the demand-
ing automotive brightness and reliability standards by deploying 

already qualified materials and processes used in the produc-
tion of glass LCDs. The ultra-thin, 
lightweight and shatterproof OLCDs 
can be applied to curved surfaces 
in cars where glass-based displays 
won’t work. 

“The Nova Car 2 incorporates 25 
of our latest innovations for the car 
of the future. Through our partner-
ship with FlexEnable, we are able 
to offer our customers 3D curved 
displays to fit the interior design of 
any car. FlexEnable is the first of the 

start-up companies in which we have invested, in 2018, via our 
investment vehicle, Novares Venture Capital. Curved, glass-
free OLCD is an exciting breakthrough technology that we are 

pleased to be able to support and 
promote”, commented Pierre Boulet, 
CEO of Novares.

In May 2018 Novares made an 
equity investment in FlexEnable 
totalling 5 million euros. It sup-
ports FlexEnable’s engineering and 
manufacturing efforts to bring flexible 
OLCD to automotive interiors. OLCD 
is expected to be in production 
in early 2020 with target markets 
including automotive, consumer 

electronics, smart home appliances and digital signage. 

14,000ppi MicroLED display is world’s densest
By Julien Happich
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EVE HMI creation simplified  
with expanded toolchain
Bridgetek has taken further steps to simplify the human machine 
interface (HMI) development process, by broadening the scope of 

the toolchain that accompa-
nies its popular Embedded 
Video Engine (EVE) product 
portfolio. A core aspect of this 
fully comprehensive toolchain 
is the new Embedded Video 
Engine Asset Builder (EAB). 

This easy-to-operate conversion utility makes HMI construction 
much more straightforward and saves considerable time, as it means 
that users do not need to remember the various command line op-
tions for each different constituent utility in their design. As well as 
covering conversion of image, audio and font files, this intuitive tool 
has video conversion functionality, too, along with an animation gen-
erator (for use with the latest generation of higher-end BT81X series 
EVE devices). Enhancements have also been made to the low-level 
EVE Screen Editor (ESE) element of the toolchain - which is intended 
to offer users a simple drag-and-drop environment in which they can 
start experimenting with EVE-based HMI projects. With regard to the 
more sophisticated EVE Screen Designer (ESD) tool, which handles 
the entire workflow (with overall HMI design, widget design, simu-
lation and export all encompassed), this now has capabilities that 
allow it to support all the functional aspects offered by Bridgetek’s 
BT81X devices, including the use of larger, higher resolution images 
thanks to adaptive scalable texture compression. 
Bridgetek
www.brtchip.com

Smart digital signage solution  
uses Intel display module
An all-in-one digital signage solution from ComQi and 
its parent company AUO, the new ComQi solution uses 

Intel Smart Display Module 
(Intel SDM) architecture to 
put a media player inside 
a set of AUO commercial 
LCD displays. Yet the 
player modules are swap-
pable for easy repairs and 
upgrades, they quickly 
dock in and out of a slot in 

the screens. ComQi’s Intel SDM solution is launching with 
a pair of standard and high-demand slot-loaded PC mod-
ules, for standard displays, sized at 43 and 55 inches di-
agonal and video wall displays, sized at 46 and 55 inches 
diagonal. The configurations can be mixed and matched, 
as either module fits with either display. Both players run 
on the Ubuntu Linux operating system and are fully inte-
grated and ready to run and work with ComQi’s EnGage 
content management platform for digital signage and in-
teractive retailing. The Intel Smart Display Module design 
is the second-generation of smart players developed by 
the tech giant. The smaller modules are roughly one-third 
the size of the units built for Intel’s original Open Plug-
gable Specification (OPS), which pioneered the concept 
of smart displays and pluggable media players.
AU Optronics Corporation
www.auo.com

Smartphone display shipments plummet further with U.S.-China trade war
By Julien Happich

Global smartphone display shipments plunged by 20 per-
cent sequentially during the first quarter and are poised 
to drop again in the second and third quarters, as the 

U.S.-China trade war worsens the wireless market’s woes, 
according to business information 
provider IHS Markit.

IHS Markit reported that ship-
ments fell to 409 million units dur-
ing the first three months of 2019, 
down from 512 million in the fourth 
quarter of 2018, seeing shipments 
decline year-over-year by 9 percent 
compared to the first quarter of 
2018. 

The market research firm anticipates that the second quarter 
will bring further decrease, 8% year-over-year in smartphone 
display shipments, followed by a 12 percent drop in the third 
quarter.

While the smartphone business was already facing a number 
of headwinds in the first quarter, including market saturation 
and delayed replacement cycles, the drop in display shipments 
in the second and third quarters reflects mounting concerns 
about the impact of the trade dispute on global wireless de-
mand.

“With its position at the forefront of the supply chain, the 
display business serves as an early indicator of smartphone 
market trends,” explains Hiroshi Hayase, senior director at 

IHS Markit. “Right now, that indicator is flashing warning signs 
as smartphone OEMs and ODMs reduce their display orders. 
Although other factors are negatively affecting smartphone 
demand, supply-chain participants now are expressing specific 

concerns about the repercussions 
of the trade war and the United 
States’ move to ban Huawei.”

Displays represent the most 
expensive component within smart-
phones and therefore are the first 
sector to experience order reduc-
tions when smartphone brands and 
manufacturers undergo a softening 
in demand.

In May IHS Markit reduced its smartphone demand forecast 
by 1.7 percent due to the U.S.-China trade friction, particularly 
the Huawei ban. Huawei is a fast-growing player in the smart-
phone market, with the company in 2018 rising to take second 
place in the smartphone business, surpassing Apple. As a 
result, the ban is having an impact on the larger businesses of 
smartphones and their displays.

Despite the overall decline in smartphone display shipments, 
the active-matrix organic light-emitting diode display (AMOLED) 
market is expected to continue to expand in 2019, with main 
smartphone AMOLED supplier, Samsung, unaffected by the 
U.S. Huawei ban.
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3-channel backlight unit LED driver  
controls up to 270 LEDs
The 3-channel BLU (backlight unit) LED driver announced by 
MagnaChip was designed to control the local LED dimming of up 

to 270 LEDs through a maxi-
mum of 90 LEDs per channel for 
high-resolution UHD displays. In 
addition, it provides a dual dim-
ming solution with Analog and 
PWM for efficient and stable LED 
dimming, which reduces power 
consumption and helps achieve 
a high contrast ratio in UHD TVs. 

Analog dimming adjusts the brightness of the LED by controlling 
the amount of current flowing through the LED in a linear man-
ner. With this solution, the LED colour changes when the current 
fluctuates. By contrast, PWM dimming is a method to minimize 
the colour change. MagnaChip’s new 3-channel BLU LED Driver 
is designed to selectively use analog or PWM dimming accord-
ing to the image signal, thus providing the solution to realize high 
contrast ratio and power efficiency. The BLU LED driver also 
provides for high current accuracy within ±1% tolerance by using 
the average mode of the current control technology. For low PWM 
dimming, it operates at up to 480kHz to elaborately control the 
current in the dark area of the image with a narrow pulse width. 
The chip provides various circuit protection functions, including 
short-circuit protection and under-voltage lockout, over-duty pro-
tection to keep the PWM duty ratio (on/off ratio) constant. It also 
provides for current-sense resistor short protection, preventing 
over-current flow into a specific area of the circuit.
MagnaChip Semiconductor
www.magnachip.com

World’s largest touch videowall  
connects 100 million pixels
Signage display manufacturer Displax says it has broken a 
world record, that of the biggest touch videowall, just installed 

in Hong Kong and powered 
by the company’s ultra large 
touchscreens. Touch displays 
that never end, allow doz-
ens of people to collaborate. 
The touch videowall project 
installed at THEi Campus, 
Technological and Higher Edu-
cation Institute of Hong Kong 

uses 48 tiled seamless displays applied in landscape forming 
a 20 meter long videowall with 100 million pixels. This creates 
an immersive collaboration experience for multiple passers-by. 
Displax customized the touchscreen to fit this super special 
project installed by one certified integrator, the videowall has 
a 1.8mm supper narrow border display bezel. Displax can 
adapt its touchscreen foils to bespoke projects and is ready to 
take on other large scale projects. At the Hong Kong research 
center users can now collaborate, learn, explore and share 
science, discussing it live onsite with their colleagues. The 
software will be evolving and will be continuously updated to 
reinforce the live nature of the contents presented.
Displax
www.displax.com

7” industrial TFT displays  
in a 15:9 wide aspect ratio
Industrial LCD manufacturer KOE has released two new 7.0-inch 
Rugged+ display modules. Both the TX18D210VM0BAA and 

TX18D211VM0BAA fea-
ture IPS (in-plane switch-
ing) technology, WVGA 
(800x480 pixels) resolution 
and a 15:9 wide aspect 
ratio, with enhanced 
optical performance and 
an extended operating 

temperature range. Viewing angles of up to 170° are supported in 
all directions (left/right, up/down). The 7.0-inch display features a 
contrast ratio of 1000:1 and a white LED backlight with a bright-
ness rating of 1200cd/m² and a 50K hour half-brightness lifetime. 
The optical and environmental specifications of KOE’s Rugged+ 
display modules are derived from the same demanding standards 
and quality assurance levels used in automotive grade displays. 
The display modules have been developed for use under extreme 
temperature, mechanical shock and vibration environments 
where guaranteed and consistent display operation is deemed 
essential, operating in the -40 to +85°C temperature range. The 
TX18D210VM0BAA features a 40-pin CMOS data interface, while 
the TX18D211VM0BAA has a 20-pin LVDS data interface. Each 
module supports 6-bit RGB data which enables a colour palette 
of up to 262k colours. Mechanical outline is 167.7x109.5x9.0mm 
for an active display area of 152.4x91.44mm.
Kaohsiung Opto-Electronics (KOE)
www.koe.j-display.com

Full HD 0.37” LCoS micro-display  
offers 5900ppi
AR and VR display manufacturer Raon-Tech has developed 
a 0.37-inch diagonal full HD (1920x1080) LCoS micro-display 

(Liquid Crystal on 
Silicon) aimed at 
single panel optical 
display systems 
such as HMD (Head 
Mounted Display), 
HUD (Head-Up 
Display), and pico 

projectors. Embedding an RGB LED driver, a low voltage dif-
ferential signal receiver and power-down detection circuitry, the 
RDP370F LCoS micro-display operates at up to 420Hz for se-
quential colours, in effect supporting 120 RGB frames per sec-
ond. Gamma corrected resistor string and gamma tab voltages 
are fully programmable for enhanced gray scaling performance. 
The display features an array of 1952x1112 pixel designed at a 
4.3μm pitch or approximately 5900 ppi. The device draws only 
120mW in operation. Together with the display, Raontech also 
offers a dedicated controller IC, the RDC200, able to perform 
image processing along with LED control and data formatting 
for two microdisplays panels simultaneously. The IC includes 
a special function to correct keystone and compensate optical 
aberration, enabling developers to design larger FOV devices 
with the least distortion.
Raon-Tech
www.raon-tech.com
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A world with different IC test 
methodologies on the same chip
By Rohit Kapur and Rob Knoth

IC Test started out in an environment where the test engineer 
had to justify the increase in area 
overhead and the design-for-test 

(DFT) timing impact on a regular basis. 
This influenced the scan test method-
ology for decades. The industry saw 
many unsuccessful partial scan methods 
created that focused on test benefits, 
and they remain as documentation for 
a possible revival in the future. Today, 
most designs are classified as full-scan 
designs with the existence of some 
excluded elements, which tend to be 
driven by design needs. Scan is now the 
workhorse of the test industry.

As the industry drove IC manufactur-
ing to smaller nodes, the focus on area 
overhead for test completely vanished. 
Scan is now implemented with compression IP in the scan path 
and scan wrappers. These designs have multiple test modes 
such as scan compression, serial scan mode or an externally-
facing mode of the wrapper. With the fo-
cus on automotive applications, a logic 
built-in self-test (LBIST) has become a 
requirement for online test. While LBIST 
hasn’t been able to replace the quality 
of results (QoR) delivered for produc-
tion test by scan compression, the new 
IC test methodology allows users to 
implement another test mode of LBIST 
over the existing scan compression test 
mode. 

The area-is-free mentality that crept in 
with the test solutions has just crossed a 
threshold, and the industry needs to re-
evaluate the amount of test logic that’s 
being put in a design.

Requirement level alignment 
of test modes
A large overhead from the multiple test 
modes comes from the reconfigura-
tion muxes that are added to enable the selection between the 
configurations of a test mode.

Figure 1 shows a design implemented with scan compres-
sion and a serial scan mode. To implement these two test 
modes, a 2-to-1 mux was added at the head of each internal 
scan chain to allow for a selection between the serial scan 
mode and the codec connections to the internal chains. The 
requirements of these two test modes shown in the figure allow 
for a minimal number of reconfiguration muxes. 

Consider a case in which there are 17 balanced internal 

chains in the scan compression mode, and the scan mode now 
requires four serial chains that are also balanced 
to utilize the four scan inputs and outputs. To 
achieve this, multiplexers would need to be 
added within the chains in addition to the muxes 
shown to achieve four balanced scan chains in 
the scan mode. Thus, the requirements play a 
very important role in the area overhead of the 
test modes. To reduce the number of muxes, 
the configuration of the two modes need some 
alignment of requirements, such that the number 
of scan segments of one mode is divisible by the 
number of scan segments of the other mode.

    
Merging of test IP  
across test modes
With the growth of semiconductors in automo-
tive applications, online LBIST has become a 

requirement to achieve functional safety needs. LBIST can 
be used to test a device in power-on situations to determine 
whether a previously working device has failed. This is quite 

different from the need to cost-effectively 
determine that a device is working with good 
coverage. LBIST has not been able to provide 
the high-fault coverage in a limited time for use 
in production test. This is because it takes many 
randomly generated tests to identify the hard-to-
detect faults of a design. This has led to imple-
mentations of both scan compression and LBIST 
on the same IC.

Synchronizing the scan segment lengths for 
the two test modes is very important to minimize 
the reconfiguration muxes. Figure 2 shows two 
discrete test modes of scan compression and 
LBIST implemented with common scan seg-
ments. As the text of the individual pieces of 
IP describe the content, it’s apparent that scan 
compression and LBIST are quite similar. While 
the detailed implementations of the Exclusive 
OR Gates (XOR gates) and the pseudo-random 
pattern generators (PRPGs) may be different, 
there can be a significant reduction in area over-

head if the individual blocks are merged to use common logic. A 
combined solution for LBIST and scan compression would only 
add the special control logic to the BIST engine, which includes 
some counters and the multiple-input signature register (MISR).

While not shown in the figure, LBIST and scan compression 
today implement test points to add controllability and observ-
ability to the design. These test points are available in both test 
modes.

Selecting the right compression  
scheme for unification
Not all compression schemes are amenable to unification 
with LBIST. The best compression schemes for unification are 
compression methods that originate from a LBIST architecture. 

Rohit Kapur is distinguished engineer at Cadence –  
www.cadence.com 
Rob Knoth is product management director at Cadence

Fig. 1: A design with scan compression 
and a serial scan mode.

Fig. 2: Two test modes with discrete 
scan compression and LBIST.

https://twitter.com/eenewseurope


 41   www.eenewseurope.com eeNews Europe NewsJuly - August 2019

IC DESIGN & EDA TOOLS

LBIST itself provides data compression but it does not provide time compression as 
the test patterns are randomly generated. Time compression in the LBIST architecture 
is achieved by trading off the data compression QoR by reseeding the linear-feedback 
shift register (LFSR) before or during the generation of every pattern. The other ways 
of achieving compression with the LBIST architecture are to strip out functionality 
from the LBIST engine, which entails:
•  Removal of the MISR results in the output side being an XOR implementation only. 

With XORs, the compression scheme is able to tolerate unknowns in the response of 
the test pattern.

•  Removal of the LFSR results in the input side, resulting in combinational XOR, which 
has benefits of blending in various design flows.

Thus, a scan compression scheme with XORs in the decompressor and compres-
sor can be easily merged with LBIST in a multiple test mode scenario. If the scan 
compression logic is a non-XOR-based combinational scheme or does not use an 
LFSR, the commonality of the structures in the two modes may not be as similar as 
shown in the figure.With test modes ranging from single digits to high double digits, 
it is important to take optimizations across the test modes into account. Without the 
unification detailed in this article, the test industry is in danger of increasing the cost 
of test once again regarding silicon area. 

X-FAB Silicon Foundries tapes-out 

open-source RISC-V MCU

Together with crowd-sourcing IC platform partner Efabless Corporation, X-FAB 
Silicon Foundries has announced the first-silicon availability of the Efabless RISC-
V System on Chip (SoC) reference design. 

This open-source semiconductor project went from design start to tape-out in less 
than three months using the Efabless design flow based on open-source tools. The 
mixed-signal SoC, called Raven, is based on the community developed ultra-low power 
PicoRV32 RISC-V core.  Efabless has  bench-tested the Raven at 100MHz, and based 
on simulations the design should be able to operate at up to 150MHz.

The open-source top-level design uses X-FAB proprietary analog IP and is created 
with an open-source design flow. This hybrid open-source design brings the power of 
open innovation and at the same time protecting significant investment in proprietary IP. 

Efabless and X-FAB chose to manufacture the Raven on X-FAB’s high-reliability 
XH018 process. This is a flexible 180nm 6-metal process with a wide variety of options 
including a low power option, on-chip isolation for high voltages, and high-temperature 
flash memory. X-FAB’s XH018 process meets automotive quality requirements and is 

popular in a wide range of automotive, indus-
trial and medical applications.

The semiconductor design is fully function-
al and Efabless is now engaged with its initial 
customers on design of derivative offerings. 
To the Efabless community Raven is available 
from the Efabless marketplace as a reference 
design without license fee consequentially ad-
vancing the Efabless open innovation model 
of community design. 

“The successful partnership with Efabless 
demonstrates X-FAB’s continued commit-
ment to open-source semiconductor de-
velopment”, said Ulrich Bretthauer, Product 

Marketing Manager at X-FAB. “Nearly 75% of Raven’s die area is covered by X-FAB 
standard library blocks and macros. Using these proven IP blocks increased the reli-
ability of the Raven while minimizing first-silicon risk.”

For companies that want to learn how to get started with open-source IP semicon-
ductor design, X-FAB provides a series of free webinars including “Handling of Complex 
& Diverse IC Designs Made Easier”, “Design Robustness”, and “IC Lifetime Calculation 
Made Easy”. Design kits and PDKs for open source IP designs are available. Contact 
X-FAB for more information.

Pico Representatives
Germany

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

Phone: 0049 89 4602852
Fax: 0049 89 46205442

England
SOLID STATE SUPPLIES (GINSBURY)
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Spin-orbit torque MRAM devices switch field-free
By Julien Happich

At the 2019 Symposia on VLSI Technology and Circuits, 
researchers from imec have demonstrated the field-free 
switching operation of spin-orbit torque MRAM (SOT-

MRAM) devices, eliminating the need for an external magnetic 
field during write operation. 

The concept is manufacturing-friendly on 300mm wafers 
using CMOS-compatible processes and does not compromise 
the reliability and sub-ns writing performance of the SOT-MRAM 
devices, claims imec, opening possibilities for the development 
of future MRAM-based technologies and non-volatile logic and 
memory applications.

Thanks to a high endurance and sub-ns switching speed, 
the new SOT-MRAM devices could potentially replace fast L1/
L2 SRAM cache memories. Writing of the memory elements is 
performed by injecting an in-plane current in a SOT layer that is 
adjacent to a magnetic tunnel junction (MTJ). 

During write operation, a small in-plane magnetic field is 
required to break symmetry and ensure deterministic magne-

tization switching. In today’s 
devices, this is done 
by applying an ex-
ternal magnetic field, 
which is recognized as 
a major hurdle for the 
practical use of these 
devices. 

Instead, imec’s 
‘field-free’ switching 
concept consists in 
embedding a ferro-
magnet in the hard-
mask that is used to 
shape the SOT layer. 
With this ferromagnet, 
a small homogeneous 

in-plane field is induced on the free layer of the magnetic tunnel 
junction. 

“A major advantage of imec’s integrated solution compared 
to other proposed solutions, is the ability to separately optimize 
the properties of the magnetic tunnel junction and the condi-
tions of the field-free switching”, explains Gouri Sankar Kar, 
program director at imec. “This ‘de-coupling’ turns our field-free 
switching solution into a manufacturing friendly concept, which 
is a major requirement for the high-volume production of SOT-
MRAM devices.”

With writing speeds below 300ps and unlimited endurance 
(up to 1011 cycles) – measured on multiple devices across a 
300mm wafer – the approach was demonstrated to be reliable 
while preserving the original sub-ns writing of the SOT-MRAM 
devices. 

“This confirms the potential of the SOT-MRAM devices for 
replacing SRAM at low-level caches”, added Gouri Sankar Kar. 
“Moreover, the new field-free switching concept can potentially 
be applied to other MRAM-based technologies such as spin-

transfer torque MRAM 
(STT-MRAM) and voltage-
controlled magnetic anisot-
ropy (VCMA), and opens 
doors to other non-volatile 
logic and memory applica-
tions such as non-volatile 
flip-flop and non-volatile 
latch circuits.” Future work 
will focus on further reduc-
ing the energy consump-
tion of the SOT-MRAM 
devices by bringing down 
the switching current.

Processing-in-Memory supports AI acceleration at 8.8 TOPS/W
By Julien Happich

Renesas Electronics announced it has developed a highly 
efficient AI accelerator that performs CNN (convolu-
tional neural network) at low power, enabling increased 

intelligence in future endpoint devices with embedded AI (e-AI). 
A test chip featuring this accelerator has achieved the power 
efficiency of 8.8 TOPS/W, claims Renesas who presented the 
technology in a paper titled “A Ternary Based Bit Scalable, 8.80 
TOPS/W CNN Accelerator with Multi-Core Processing-in-Mem-
ory Architecture with896K Synapses/mm2” at the Symposia on 
VLSI Technology and Circuits in Kyoto, Japan.

The Renesas accelerator is based on the processing-in-
memory (PIM) architecture, an increasingly popular approach for 
AI technology, in which multiply-and-accumulate operations are 
performed in the memory circuit as data is read out from that 
memory. 

To create the new AI accelerator, Renesas developed a 
ternary-valued (-1, 0, 1) SRAM structure PIM technology that 
can perform large-scale CNN computations. The SRAM circuit 
was then applied with comparators that can read out memory 

data at low power. 
The company also implemented a novel technology that 

prevents calculation errors due to process variations in the 
manufacturing.

Combining these three approaches yields both a reduction 
in the memory access time in deep learning processing and a 
reduction in the power required for the multiply-and-accumulate 
operations, says Renesas, enabling the new accelerator to 
achieves the industry’s highest class of power efficiency while 
maintaining an accuracy ratio more than 99 percent when 
evaluated in a handwritten character recognition test (MNIST).

Until now, the PIM architecture was unable to achieve an 
adequate accuracy level for large-scale CNN computations with 
single-bit calculations since the binary (0,1) SRAM structure 
was only able to handle data with values 0 or 1. Furthermore, 
process variations in the manufacturing resulted in a reduction 
in the reliability of these calculations, and workarounds were 
required.  

The ternary (-1, 0, 1) SRAM structure PIM architecture adopts 

Lateral TEM cross section 
view of the SOT-field-free 
switching-MTJ with Co 
magnetic hard mask (MHM).

RV curves demonstrating field-free switching: 
(a) under large applied in-plane field and (b) at 
0 external field. 
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a combination of a ternary memory with a simple digital calcula-
tion block to hold increases in the amount of hardware and 
increases in calculation errors to a minimum. At the same time, 
it allows switching the number of bits between, for example, 
1.5-bit (ternary) and 4-bit calculations according to the required 
accuracy. Since this can support different required accuracies 
and calculation scales on a per-user basis, users can optimize 
the balance between accuracy and power consumption.

When a PIM architecture is adopted, memory data is read 
out by detecting the value of the bit line current in the SRAM 
structure. Although it is effective to use A/D converters for 
high-precision bit line current detection, this approach increases 
chip area and draws more power. Combining a comparator 

(1-bit sense amplifier) with a replica cell allows the current to 
be controlled flexibly to develop a high-precision memory data 
readout circuit. By stopping the operation of the readout circuits 
for the nodes (neurons) that are not activated, this approach 
also drastically reduces the number of nodes activated by the 
neural network operation, down to about 1%, further reducing 
power consumption.

To prevent process variations from causing errors in the 
values of the bit line currents in the SRAM structure, Renesas 
covered the inside of the chip with multiple SRAM calculation 
circuit blocks and uses blocks with minimal manufacturing pro-
cess variations to perform the calculations. Since the activated 
nodes are only a small minority of all nodes, activated nodes 
are allocated selectively to SRAM calculation circuit blocks that 
have minimal manufacturing process variations to perform the 
calculations. This allows calculation errors to be reduced to a 
level where they can be essentially ignored.

IC DESIGN & EDA TOOLS

On a 3x3mm PIM chip, four integrated clusters mean four 
kinds of AI processing can be executed simultaneously.

MAC (Multiply and Accumulate) operations in the memory 
circuit as data is read out from that memory.

Automated RTL verification gains 10X speed 
and 5X capacity increases
Real Intent has upgraded its Ascent AutoFormal automatic RTL 
verification tool, claiming 10X+ performance gains and a 5X 
larger design handling capability when compared to the previ-

ous version.
Ascent AutoFormal’s early func-
tional RTL verification identifies RTL 
design bugs using formal sequential 
design analysis. AutoFormal finds 
RTL bugs early in the design flow, 
before test benches are available, 
making debug easier, and eliminat-
ing lengthy, costly chip-level simula-
tion cycles.
 AutoFormal automatically gener-
ates functional assertions based on 
implied design intent, eliminating 
the need for designers to learn an 
assertion language and manually 
create potentially 1000s of asser-

tions. Examples are FSM deadlocks, and coverage issues such 
as code reachability, constant nets, and constant assignments. 
The new engines automatically split runs across parallel cores, 
they also dynamically determine whether or not the analysis is 
converging for a particular check and move on to a new check 
when necessary. Prior to running a formal analysis, the tool 
automatically provides detailed RTL design information that 
can impact it. This ensures that relevant design elements are 
accurately analyzed in the first formal run, reducing RTL verifi-
cation iterations. For example, in addition to clocks and resets, 

the tool recognizes FSMs, and also identifies elements such as 
latches that could prevent the detection of the FSMs.
Additionally, the tool’s hierarchical root-cause analysis minimiz-
es debug by uncovering the root cause of bugs deep in a de-
sign.  Ascent AutoFormal determines and separately classifies:  
root-cause errors; secondary violations due to propagation of a 
root-cause error; duplicate errors from multiple instances; and 
structural violations that can be found by an RTL linter such as 
Ascent Lint.
The new AutoFormal release is commercially available immedi-
ately and can be used standalone or with an RTL linter.
Real Intent 
www.realintent.com
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Triaxis automotive Hall sensor  
has PSI5 interface
Melexis has launched the MLX90373, part of 
the Triaxis Hall effect position sensor family 
and the first Triaxis angle sensor support the 
PSI5 interface. The MLX90373 contains an 
PSI5 (Peripheral Sensor Interface 5)output. 
PSI5 is an open standard derived from the 
technology used in air bag safety systems. 
The responsive technology delivers a data 
bit rate of 125kbit/s over a 2-wire unshielded 
cable. A 2-wire implementation makes it 
simpler and cheaper to deploy than other se-
rial interfaces that need 3- or 4-wire cabling. 
The MLX90373 has both rotary and linear position sensing in 
a rugged design. An extended ambient temperature of -40℃ 

to +125℃, on-chip diagnostic 
features and a gateway input for 
external sensors are integrated 
in a design which features all the 
benefits of the PSI5 interface, 
including four time-slots. The 
MLX90373 supports PCB-less 
mounting and has excellent 
EMC performance. It meets ISO 
26262 ASIL C (SEOoC) require-
ments and has a dual-die, fully 
redundant version in a TSSOP-16 
package.

Melexis
www.melexis.com

Huawei puts Dutch energy harvest PMIC  
next to NB-IoT SoC
Huawei has a development board for its Boudica V150 NB-IoT 
system chip that includes the NW-A2.3 PMIC energy harvesting 

device from Nowi 
Energy NV (Delft, 
The Netherlands) 
The Boudica V150 
includes baseband, 
RF and power 
management unit 
as well as three 
ARM cores to 
handle microcon-
troller plus NB-IoT 
modem and secu-

rity duties. The addition of the Nowi PMIC is supports battery 
charging and allows the addition of a solar panel for continuous 

operation from renewable energy. Nowi is a startup semicon-
ductor company that is working on ambient energy sources 
such as light, temperature gradients or radio frequency. “Hua-
wei is dedicated to achieving a fully connected, intelligent world 
and as a pioneer in low power wireless chip technology, we see 
energy harvesting as a key component in achieving ubiquitous 
connectivity for our customers. We are, therefore excited to be 
working with Nowi in this area,” said Charles Sturman, senior 
director of IoT product marketing at Huawei Technologies Ltd., 
in a statement issued by Nowi. Simon van der Jagt, CEO of 
Nowi, added: “The low-power design of the Boudica V150 chip 
together with the high-energy harvesting efficiency of the Nowi 
PMIC make it possible to harvest sufficient energy for frequent 
NB-IoT transmissions, allowing autonomous connectivity for 
up to 15 years. That means no more cables or battery changes 
needed.”
Nowi Energy NV
www.nowi-energy.com

Drop-in devices for 1200V SiC FETs  
target EV charging
UnitedSiC has launched a 1200V high-
performance SiC FET device in a TO-
247-4L 4-leaded Kelvin Sense discrete 
package option. The UF3C120150K4S 
has a typical on-resistance (RDS(on)) of 
150 mΩ, bringing the total number of 
4-leaded FAST Series devices up to six 
and extending the on-resistance range 
of the entire series from 30 mΩ all the 
way up to 150 mΩ. With a maximum 
operating temperature of 175°C, the 
UF3C120150K4S offers good reverse 
recovery, low gate charge and low intrinsic capacitance. 
The ESD protected, HBM class 2 TO-247-4L package offers 
faster switching and much cleaner gate waveforms compared 
to a standard 3-leaded TO-247. The 4-pin Kelvin package 
avoids gate ringing and false triggering which would normally 
require switching speeds to be limited to manage the large 
common source inductance of 3-leaded packages. This device 
is suitable for EV charging, photovoltaic inverters, switch mode 

power supplies, power factor correction (PFC) modules, mo-
tor drives and induction heating. The 
UF3C FAST SiC series now totals 13 
devices and is available in TO-247-3L 
and TO-247-4L packages with 1200V 
and 650V options. The range offers very 
fast switching, high-power devices in a 
package capable of high-power dissi-
pation based on its efficient “cascode” 
configuration. 
The 4-terminal Kelvin package of-
fers easy screw or clamp mounting 
with very low junction-to-case thermal 
resistance, taking advantage of the high 

junction temperature capabilities of SiC. The UJ3C and UF3C 
SiC FET devices are a true “drop-in replacement” for silicon IG-
BTs, FETs, MOSFETs or superjunction devices without the need 
to change gate drive voltage. The UF3C120150K4S is priced at 
$6.14 for 1,000 pcs quantities. Stock is available at Mouser and 
other local distributors.
UnitedSiC
www.unitedsic.com
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2Gb+2Gb NAND+LPDDR4x  
in a multi-chip package
Winbond’s W71NW20KK1KW multi-chip package (MCP) 
combines 2Gb of non-volatile Flash with 2Gb of high-speed 

DRAM to bring cost optimized 
memory capacity to static 5G 
modem applications. The 1.8V 
2Gb+2Gb NAND Flash and 
LPDDR4x device comes in a 
8.0x9.5x0.8mm MCP, provid-
ing sufficient capacity for 5G 
cellular modems intended as 

an alternative to fixed-line copper or optical xDSL links in the 
last mile of high-speed broadband networks. The W71NW20K-
K1KW is a 149-ball Ball Grid Array (BGA) MCP consisting of a 
2Gb SLC NAND Flash die and a 2Gb LPDDR4x DRAM die. The 
robust SLC NAND Flash offers excellent endurance specifica-
tions and high data integrity. The SLC NAND only requires 4-bit 
ECC to achieve high data integrity, but the device s 2KB+128B 
page size provides enough space for the use of 8-bit ECC. 
The W71NW20KK1KW has an 8-bit bus, and is organized in 
blocks of 64 pages. The NAND dies performance specifications 
include a maximum page Read time of 25µs and a typical page 
program time of 250µs. Operating at 1866MHz, the LPDDR4x 
DRAM die provides an LVSTL_11 interface and features eight 
internal banks for concurrent operation. It offers a data rate of 
up to 4267MT/s. 
Winbond Electronics
www.winbond.com

Frequency inversion audio scrambler 
supports full duplex operation
Recognising the growing need to protect communication sys-
tems from eaves-dropping, CML Microcircuits has introduced a 

compact user-programmable 
scrambler IC optimised for 
inclusion in multi-function 
audio systems. Maintain-
ing elevated levels of audio 
quality, the CMX7158 audio 
scrambler can rapidly switch 
between clear and scrambled 
voice modes via a program-

mable frequency inversion point, with minimal delay being 
experienced. Furthermore, its completely independent Tx and 
Rx signal paths mean that this IC is capable of full duplex op-
eration. Thanks to FirmASIC, a Function Image is generated in 
which the CMX7158’s functional parameters are defined. This 
is loaded to the system upon power-up/device initialisation - ei-
ther from the system’s host microcontroller (across the C-BUS 
interface) or through an attached serial flash memory. Dual-
tone multi-frequency (DTMF) encode/decode, Selcall signalling 
and VOX detection on both channels are among the other main 
features encompassed. Supplied in a space-saving 48-pin 
VQFN package, it supports low power operation, drawing from 
a 3.0V-3.6V source, with power conserving modes available. 
The numerous analogue audio interfaces incorporated make 
integration into existing system designs very straightforward. 
CML Microcircuits
www.cmlmicro.com

Evaluation kits let you try piezo-based  
haptic feedback
TDK has released two evaluation kits that provide an initial 
impression of the varied possibilities of haptic feedback real-

ized through the use 
of its PowerHap 
piezo actuators. 
The BOS1901-
Kit development 
kit (part number 
Z63000Z2910Z1Z44) 
is designed for and 
includes three 60V 

actuators. The board is based on the CapDrive driver architec-
ture from Boréas Technologies, a developer of ultra-low-power 
haptic technologies with which TDK Electronics has signed 
a cooperative agreement. The main features of the BOS1901 
piezoelectric driver are its small dimensions, low current con-
sumption and fast response times. The second evaluation kit 
is suitable not only for the 60V PowerHap types, but also the 
120V types, and is available in two versions: A driver for one 
actuator (Z63000Z2910Z1Z1), and driver for up to five actua-
tors (Z63000Z2910Z1Z7). These kits likewise contain three 
types of PowerHap actuators. Both kits feature a USB inter-
face and offer extensive setting options with regard to voltage 
amplitude, frequency, pulse repetition rate, signal shape and 
sensor functionality.
TDK Electronics
www.tdk-electronics.tdk.com

Wide-angle diffuser 
for safe LiDAR laser illumination
Thanks to its zero hot spot beam shaping, LIMO’s wide-angle 
laser beam diffuser delivers consistent performance, even in 

extreme operating temperatures, supporting 
an expansive illumination area.This enables 
full coverage of the 360° automotive sur-
rounding view with just four LiDAR systems. 
Safe and reliable operation of the LiDAR 
system is only possible if the risk of injury 
from laser photons has been eliminated - 
something that requires a beam propagation 
without any hot spots. This in turn neces-
sitates a consistent intensity distribution of 

the laser radiation, even at high ambient temperatures. Up to 
now, the use of diffractive optical elements (DOE) has been lim-
ited to small angles and moderate ambient conditions. In addi-
tion, most of the optics used have an intensity distribution that 
drops flat at the edges. Similar to homogenization optics, LIMO 
designs glass refractive optical elements that have the ability 
to disperse laser light in one direction up to a full illumination 
angle ranging from a few mrad to over 100°. When combined 
with a second functional surface, the light can also be shaped 
at any desired angle in the other direction, making it possible to 
obtain a rectangular field with a steep edge slope and a user-
defined size of 120°x25°, for example. These diffusers can be 
combined with all types of low- and high-power laser sources. 
The diffusers are manufactured on 300x300mm glass wafers
LIMO GmbH
www.limo.de
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Automotive power distribution boxes 
sealed to IP6K7
Molex has launched a Micro Power Distribution Box (µPDB) 
sealed module with two versions: standard and customizable. 

These are compact 
automotive power 
distribution boxes that 
provide a junction point 
for both power switch-
ing and also circuit 
protection for vehicles 
or subsystems within 
wiring architectures. 
These new µPDBs 
feature a connectorized 
system that eliminates 
hand-wiring, a full seal 
with an IP6K7 NEMA 

rating, a small footprint and light weight, standard connec-
tor configurations, and a modular customizable design. With 
these boxes, customers can add more electronics to vehicles 
while drastically cutting down on the length of wire runs in the 
design.
Molex
www.molex.com

Laser scan integrates ultra-dynamic z axis
Jointly developed with ACS Motion Control, Scanlab GmbH’s 
XL SCAN is an innovative laser scan system that can process-
es workpieces of practically unlimited size by combining a 2D 

scan head with an XY po-
sitioning stage. What’s new 
is the added ultra-dynamic 
z-shifter of the laser scan 
solution enables highly pre-
cise surface processing of 
3D-shaped workpieces in 
nearly any size. Numerous 
laser processing applica-
tions are constrained by the 
scan system’s image field 
size. Large workpieces thus 
typically require stepwise 
processing of individual 

surface sections. But this approach produces relatively long 
process times and bears the risk of stitching errors. Here, the 
new Laser scan solution synchronizes one or multiple excel-
liSCAN scan heads and one or two mechanical XY stages, 
each with two servo axes. That turns the system into a highly 
dynamic scan solution for micro-machining large workpieces 
at maximum accuracy. Because this galvo-based z axis works 
completely without transmissive elements, it keeps up with 
the scan head’s fast dynamic performance and flexibly guides 
the laser spot. This will allow users to precisely process even 
3D-shaped large-area workpieces. Users simply input the 
desired three-dimensional contour and can even let processing 
be simulated beforehand. Initial test systems with integrated z 
axes will be deliverable starting in 2020.
Scanlab
www.scanlab.de

Premium display switch is highly configurable
This month, Schurter is giving away three of its Configurable 
Display Switch kits (CDS1), worth 250 Euros each, for eeNews 
Europe’s readers to win. Delivered with a mounting device, 

a USB cable, and a power 
adapter, each CDS1 kit 
is ready to run upon box 
opening. Users only have to 
connect the touch-enabled 
OLED display switch through 
a USB port and start using 
the Windows-based ma-
chine simulator provided. 

Capacitive touchscreen technology on the rounded 128x128 
pixel OLED display ensures intuitive operation with the touch 
of a finger stroke, wipe or rotation, making easy to navigate 
through colourful menu selections. One tap on the home LED 
brings you back to the home screen. The CDS1 integrates 
4Mb of internal storage on which all images, graphics and 
animations can be loaded via the Micro USB 2.0 interface. 
All graphical functions are fully configurable to support hard 
image changes as well as gentle fade-in and fade-out, offering 
creative flexibility. The button can connect to any appliance via 
standard interfaces such as I2C, SPI or RS232.

Check the reader offer online at
 

www.eenewseurope.com

Millimetre wave radar simultaneously tracks 
the health states of 10 people
According to a recent report from Japanese news outlet Nikkei 
xTech, Sakura Tech Corp has demonstrated a health man-

agement system built 
around its miRadar 8 
24GHz-band millimetre 
wave radar, capable of 
wirelessly measuring 
the heart and breathing 
rates of up to 10 people 
at the same time. Initially 
designed for automotive 

and trucking applications such as driver monitoring systems, 
Sakura Tech’s miRadar 8 unit which measures just 104x76x-
6mm could also find applications in buildings at room level. 
The company highlights that its system has a high detection 
capacity even at night, noting that if a camera were combined 
with the millimetre wave radar device, the measurement ac-
curacy of the system might be further improved. miRadar 8 
can detect obstacles located 30-50m away. For the purpose of 
measuring heart and breathing rates with a high accuracy, the 
maximum detection distance of the system was demonstrated 
at about 5m, with an azimuth angle range of 45° in the right 
and left directions. The system comes with two transmission 
antennas and four reception antennas, all the chips necessary 
for the radar transmission and reception being integrated into 
the radar unit.
Sakura Tech Corp 
www.sakuratech.jp
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20W output blue Laser modules  
target materials processing
SLD Laser has demonstrated ultra-compact, high power, high 
brightness, fiber coupled blue laser modules for materials pro-

cessing applications.
The ultra-compact mod-
ule, roughly the footprint 
of a credit card, delivers 
over 20 watts from a 100 
micron transport fiber. The 
technology is modular and 
can be power scaled and 

aggregated with optical fibers into higher power systems to de-
liver hundreds of watts from high brightness delivery fibers less 
than 600 microns diameter. SLD’s blue laser modules feature 
the company’s proprietary and patented Semipolar GaN laser 
diode technology, with highly efficient and reliable operation to 
enable system integrators and application development teams 
to configure solutions for a wide variety of applications, and get 
to market quickly. Because it is also highly absorptive in non-
metals and organics, SLD’s blue laser light is well suited for 
marking, engraving, and cutting of these materials. Moreover, 
for biomedical applications, SLD’s blue laser light exhibits more 
than ten times absorption in blood hemoglobin and melanin in 
skin than infrared lasers, enabling next generation solutions in 
dermatology and surgery. In addition to the high power blue 
laser module technology, SLD has recently initiated production 
of UL and IEC safety certified LaserLight-SMD and LaserLight-
Fiber products, including the world’s first 12,000 lumen Laser-
Light spotlight for outdoor lighting applications.
SLD Laser
www.SLDlaser.com

CCD linear image sensor  
scans at 5340-pixel by 3-line
Toshiba Electronics Europe has released a lens reduction type, 
5340-pixel by 3-line colour CCD linear image sensor for office 

automation and industrial 
equipment, achieving 24 
lines per millimetre resolution 
for an A4-size document.
The TCD2569BFG offers high 
image quality with less colour 
registration by reducing the 
spacing between pixel ar-
rays (red-green, green-blue). 

Each of the pixels in the 5340 pixel by 3-line array measures 
5.25x5.25mm. A built-in sample and hold circuit lengthen the 
video output signal period of the sensor and contributes to 
easier design of high-speed scanners for use in office auto-
mation equipment and industrial equipment. Additionally, 4V 
saturation output voltage in the CCD shift register reduces 
any blooming. Installing a clipping function via a clamp circuit 
ensures the output signal voltage is held below 1.8V, which 
prevents output signal voltage from exceeding the maximum 
input voltage range of the analogue front-end IC. The device 
operates from a power supply in the range 9.5V to 10.5V and 
can operate at frequencies up to 35MHz. 
Toshiba Electronics Europe
www.toshiba.semicon-storage.com

Near-infrared ultra-low light image sensors 
reach 4Mpixels
OmniVision Technologies’ OS04A10 is a 2.9 micron pixel image 
sensor with 4 megapixel (MP) resolution. Part of the company’s 

Nyxel near-infrared 
(NIR) and ultra-low 
light (ULL) sensors, 
the OS04A10 provides 
security cameras with 
greater zoom range 
and AI-enabled surveil-

lance systems with better object identification and facial authenti-
cation accuracy. It provides these enhancements while maintain-
ing the industry’s best performance, day and night, for detecting 
incident light in both the visible and NIR wavelengths to produce 
even more precise color and monochrome images. The sensor 
boasts an exceptional quantum efficiency (QE) of 60% at 850nm 
and 40% at 940nm, which the company claims is 3x to 5x better 
than sensors without this technology. This excellent QE enables 
the use of lower power IR illumination in total darkness, resulting 
in an estimated 3x reduction in system-level power consump-
tion. The 940nm NIR lighting cannot be detected by human eyes 
in dark indoor settings, while the 850nm light is ideal for outdoor 
security cameras. The OS04A10 achieves industry leading SN-
R1850nm and SNR1940nm performance. Designers of security 
cameras that operate in total darkness can reduce IR illumination 
to consume 2x to 4x less power.
OmniVision Technologies
www.ovt.com

32-bit RISC MCU draws 2.5uW/MHz, 
operates from 0.5V
The Swiss Center for Electronics and Microtechnology (CSEM) 
and wafer foundry Mie Fujitsu Semiconductor (MIFS) have 

leveraged Extreme-Low Power 
(ELP) Deeply Depleted Channel 
(DDC) technology from MIFS 
to achieve world-record lows 
in energy consumption for a 
microcontroller. Joining their ex-
pertises, the two partners have 
developed a near-threshold 0.5V 
ecosystem, making available a 

complete process design kit along with a range of mixed-signal 
silicon IPs and key analogue IP blocks to design ultra-low pow-
er ICs. MIFS’ DDC technology is well adapted to low-power 
applications, while its immunity to random dopant fluctuations 
makes it suitable for low-voltage operation. However, low-volt-
age operation is still subject to process and temperature and 
other variations. To overcome the impact from these variations 
CSEM and MIFS applied a variety of design techniques and 
implemented Body-bias-based Adaptive Dynamic Frequency 
Scaling (ADVbbFS) as one of the key IPs. Using a 55nm CMOS 
process, the partners prototyped a 32-bit RISC microcontroller 
which they demonstrated could run drawing only 2.5uW/MHz, 
a new world record, they claim. Such RISC MCUs could easily 
run from ambient energy harvesting, whether it be thermal, 
solar, vibrational, radio or any combination of those.
CSEM
www.csem.ch
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CANoe 12.0 supports ECU conformance tests
Version 12.0 of CANoe, the development and test tool from 
Vector, now supports automotive ECUs conformance tests 
defined by Technical Committee 8 (TC8) of the OPEN Alliance. 

The tests are implemented 
so that their execution is 
primarily automated; this 
enables ideal integration 
into the development 
process. When automotive 
Ethernet is used, a variety 
of different communication 
protocols may be imple-

mented, depending on the use case. To test their compatibil-
ity, the OPEN Alliance industry association has developed an 
extensive test specification with more than 850 test cases. The 
current Version 12.0 of CANoe with Option Ethernet contains 
these tests and allows their execution at any developer work-
station. They enable users to detect problems in early develop-
ment phases. The tests to be run are configured with the help 
of vTESTstudio to adapt them to project-specific requirements. 
For pure protocol tests, it is sufficient to use any Ethernet inter-
face from Vector with IEEE-100BASE-T1 support. For tests of 
the physical transmission layer, the VT6306 card is available for 
the VT System. To increase the overall test’s degree of auto-
mation, the VT6306 can be combined with other VT modules, 
such as modules to control the ECU’s supply voltage. 
Vector
www.vector.com

Polarised light camera module  
has windscreen-glare removal function
Sony Europe’s Image Sensing Solutions has developed a 
windscreen glare-removal application for intelligent transporta-

tion system (ITS) 
applications via the 
XPL-SDKW software 
development kit 
for its XCG-CP510 
polarised cam-
era modules. The 
windscreen-glare 
removal applica-

tion aims to improve road safety through ITS enforcement and 
tolling applications, for example tracking seatbelt and mobile 
phone use; or more reliably identifying a driver caught by 
speed and red-light cameras. The SDK enables system integra-
tors to significantly cut development cost and time when creat-
ing applications using polarised modules. Based on Sony’s 
newly developed IMX250MZR global shutter CMOS sensor, 
which uses monochrome quad polarised filters to capture 
polarised light in four planes, the XCG-CP510 is the industry’s 
first polarised camera to feature an SDK. The unit outputs 5.1 
MP polarised B/W images at 23 fps, transmitted over a GigE 
interface. The small footprint of this cubic camera also includes 
multiple trigger modes: edge detection, pulse width detection, 
bulk trigger, sequential trigger, free set sequence and a burst-
trigger function.
Sony Europe
www.image-sensing-solutions.eu

Turbo manifold air pressure sensor  
is more accurate
The KP276 manifold air pressure (MAP) sensor from Infineon 
Technologies AG is suitable for both normally-aspirated and turbo 

diesel engines and exhaust gas recircu-
lation. The KP276 digital sensor covers 
a pressure range of 10 to 400kPa and 
follows on from the KP275 and has a 
reduced accuracy error. The MAP is an 
important parameter for the calcula-
tion of the air-fuel ratio provided to the 
engine. Precise measurement helps in-
crease combustion efficiency and thus 

reduce harmful emissions. In addition, manifold pressure data can 
be used to compute diagnostics of leakages and malfunctions of 
the exhaust gas recirculation valve. With an accuracy error of 0.77 
percent (full scale span, FSS) over lifetime, The XENSIV KP276 
products are the most accurate digital Turbo MAP sensors in 
Infineon’s portfolio and will be ISO26262-ready. The KP275 had 
worst case accuracy error of about 1.5 percent FSS. The KP276 
sensors integrate the signal processing for an external NTC 
temperature sensor. This allows to provide both the pressure and 
the temperature signal on only one digital interface. The devices 
have a SENT interface with a frame length of 846 microseconds 
and a NTC start-up time of typically 10ms. The sensors come 
in an SMD-8 package and are qualified for a temperature range 
from -40°C to 150°C and protected against aggressive media like 
iodine and exhaust gas condensate.
Infineon Technologies AG
www.infineon.com

Eight channel 500MHz digitizer  
has spare FPGA capacity
Teledyne SP Devices has launched an eight channel, 500MHz 
digitizer board with high channel density and an open FPGA 

architecture for Original Equipment 
Manufacturer (OEM) product integra-
tion as well as large-scale physics 
installations. The ADQ8-8C digitizer 
allows for compact and cost-effi-
cient multi-channel system design. 
The analog front-end (AFE) of 
ADQ8-8C supports a wide variety of 
detectors and can therefore be used 

in many applications such as particle physics, scientific instru-
ments, time-of-flight applications, and more. “The combination 
of high channel density, advanced AFE, customizable real-time 
signal processing, and high data streaming rate makes this 
product a great fit both for systems based on a single board as 
well as large multi-channel systems consisting of a large num-
ber of boards,” said Jan-Erik Eklund, Digitizer Product Manager 
at Teledyne SP Devices in Linkopin, Sweden. The AFE has pro-
grammable DC-offset, input voltage range, and input imped-
ance (50Ω and 1 MΩ) with a 500 MHz analog input bandwidth. 
A  Xilinx FPGA has resources available for customized real-time 
digital signal processing, and there is 1 GByte on-board for the 
acquisition memory and up to 3.2 GByte/s data transfer to a 
host PC. It is available in PXI Express and MTCA.4 formats
Teledyne SP Devices 
www. spdevices.com
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Distrelec launches KnowHow platform
The online KnowHow platform launched by Distrelec is dedi-
cated to connecting the entire electronic engineering com-
munity. The platform put together by Distrelec will showcase 

emerging technologies, user ap-
plications and expert knowledge 
from the company’s network of 
suppliers, customers and indus-
try professionals. The KnowHow 
platform is pivotal to driving 
accessibility in the industry, giv-
ing engineers and technicians 

alike the opportunity to connect with relevant supplier brands 
and products to develop the innovative solutions they need. 
Beyond putting customers in touch with practical knowledge, 
skills and expertise, the KnowHow platform surfaces new 
cross-sector opportunities for Distrelec’s supplier network.
Distrelec
www.distrelec.de

Arrow a founding sponsor  
for Women in Electronics nonprofit
Arrow Electronics is a founding sponsor of Women in Electron-
ics, a new nonprofit created to support women in the electron-

ics industry. Women in Electronics is a 
new nonprofit created to support women 
in the electronics industry. The organiza-
tion expands leadership skills, acceler-
ates personal and professional develop-
ment and builds strategic networks to 
advance inclusion among electronics 
employers. Women in Electronics hosts 
national conferences, regional events 

and online networking opportunities for more than 200 mem-
bers and fosters leadership development through virtual re-
source sharing and discussion groups. The nonprofit also plans 
to launch a formal mentorship program this year.
Arrow Electronics
www.womeninelectronics.com

Raspberry Pi 4 Computer now at Farnell
Farnell has just launched the new Raspberry Pi 4 Model B 
Computer, the most powerful Raspberry Pi model ever made 
with significant enhancements in processor speed, multimedia 

performance, memory and connec-
tivity. The Raspberry Pi 4 Model B 
Computer is the first model to use a 
28nm SoC. It features a quad-core 
ARM Cortex-A72 64-bit proces-
sor clocked at 1.5GHz, making it 
run up to three times faster than its 
predecessor. Two micro HDMI ports 
support dual-display output at reso-

lutions up to 4K. For connectivity, the board’s new SuperSpeed 
USB 3.0 delivers faster transfer rates to mass-storage devices 
(up to 5 Gbps).
Farnell
www.element14.com

eBook explores the future of 5G connectivity
In collaboration with Qorvo, distributor Mouser Electronics has 
released a new eBook offering an in-depth look at 5G connec-
tivity and its implications for mobile broadband and a variety 

of new technologies and applications. In 
Harnessing the Power of 5G, experts from 
Mouser and Qorvo offer detailed insights 
on the steps being taken to enable 5G 
connectivity, as well as potential appli-
cations including fixed wireless access 
(FWA), robotics, and gallium-nitride (GaN)-
based multiple-input, multiple-output 
(MIMO) technology. Fifth generation mobile 

connectivity will bring dramatic improvements to the capacity, 
bandwidth, and reliability of mobile broadband, supporting new 
and emerging technologies including autonomous vehicles, 
augmented reality, and vehicle-to-everything communication. 
Mouser
www.mouser.com/qorvo

Neutrik connector range now in distribution
Audio-broadcast connector manufacturer Neutrik has appointed 
specialist distributor JPR Electronics to increase its sales in the 
industrial and instrumentation application areas. Neutrik is an 

international corporation with 
over 40 years of know-how and 
experience in the manufacture 
of innovative electrical and elec-
tronic interconnection products 
and systems. The Neutrik con-
nector product range includes 
XLR connectors, plugs, jacks, 
speaker connectors, patch bays 

and fiber optic connection systems. JPR are now stocking 3 and 
5 pin XLR connectors, powerCON lockable power connectors 
and true outdoor protection connectors and speakON 4 Pole con-
nectors and adapters.
JPR Electronics
www.jprelec.co.uk

AEL Crystals adds SiTime’s MEMS  
to its portfolio
Partnering with MEMs timing technology provider SiTime, 
frequency control products supplier AEL Crystals has further 

enhanced its range to include MEMs 
oscillators. MEMS oscillators consist 
of a MEMS resonator die mounted 
on top of a high-performance, 
programmable analog oscillator IC 
which is moulded into standard low-
cost plastic SMD packages, with 
footprints compatible with quartz 

devices. The devices are also available in ultra-small chip-scale 
packages (CSP). The MEMS oscillators are based on a program-
mable architecture that allows the customization of frequency, 
supply voltage and other features. The chips measure 2.0x1.2mm.
AEL Crystals
www.aelcrystals.co.uk
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LAST WORD

PhabLabs 4.0 project introduces 

young women and girls to photonics
By Julien Happich

Thousands of young 
women and girls have 
had the chance to 

explore the world of sci-
ence, engineering, and light 
technologies thanks to a 
European photonics research 
consortium that has created 
their “girls in STEM” eco-
system, a series of 33 workshops and 
11 Photonics Challenger projects across 
10 European countries in a bid to tackle 
the under-representation of women in 
science.

According to the UNESCO Institute 
for Statistics (UIS), less than 30% of the 
world’s researchers are women. However, 
a new outreach project has been tackling 
this under-representation by engaging 
young female minds with STEM, in the 
hope that they will pursue a career within 
the photonics, science or engineering 
industries. Staged in ten countries across 
Europe, a total of 1221 girls have attend-
ed the ‘Phablabs 4.0’ initiatives since last 
year. The workshops have created novel 
and innovative problems for students 
to solve using lasers and photonics, the 
technology around the emission, manipu-
lation and detection of 
light.

Combining a ‘Fab 
Lab’ – or a fabrication 
laboratory - with the 
world of photonics, the 
workshops and Chal-
lenger Projects offer a 
glimpse into careers in 
photonics, engineering, computer cod-
ing, and robotics.

Hands-on opportunities
Students have been exploring tasks 
as varied as creating an artwork made 
from lasers, modifying a cuddly toy with 
photonics, or building an infrared glove 
that acts as a remote control where 
touching two fingers creates a signal. The 
more advanced Challenger Projects have 
tasked students with building an Invisibil-
ity Cloak or creating their own hologram.

“Phablabs is amazing and interesting. 
We’ve learned lots of new skills that we 
wouldn’t have picked up in school. To 
see the job in front of me and to meet the 
person who does that job has given me 

loads of ideas 
about what I can 
do in the future. 
It’s really made 
me want to work 
with photonics”, 
commented 
Ester Muylaert, 
18, from Halle, 

Belgium, one of the many attendees.
The researchers have targeted three 

age categories with workshops aimed at 
high school girls (Young Minds), fe-
male university students (Students) and 
women who may have already started 
their careers (Young Professionals 18+).

One of the results of the PhabLabs 4.0 
project has been the publication of a new 
booklet, A Gender Balanced Approach as 
a guide to future Fabrication Laboratories 
so that organisers in schools or universi-
ties can use it as a reference to gain the 
interest of girls and young women in sci-
ence and technology.

By creating gender-sensitive mate-
rial for the workshops and “Photonics 
Challenger Projects” the organisers have 
garnered the interest of girls and young 
women in science, to generate a last-

ing impact on their 
personal relation to 
STEM and Fab Labs. 
Supported by the 
Gender Action Team, 
the developers have 
had the backing of 
the European Com-
mission with funding 

from Horizon 2020, and support from a 
number of professionals such as Profes-
sor Averil MacDonald from WISE (Women 
in Science and Engineering).

“Girls and young women are more 
likely to consider studying STEM sub-
jects beyond age 16 if they see that the 
subject keeps their options open”, said 
Professor MacDonald.

“The STEM sectors can only benefit 
from the talents of these young women. 
More girls and young women deserve 
the chance to have successful and 
satisfying careers in science, technology, 
engineering, manufacturing, mathemat-
ics and construction”. The resources are 
available as an open resource toolkit for 
educators to use with their students.
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