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Artificial intelligence and neural networks being today’s buzzwords, it is hardly 
surprising those would soon be combined with their predecessors, flexible  
electronics and IoT. This is where ARM and PragmatIC are setting their goal, 
promising ultra-cheap plastic-based neural networks ready to interpret the data 
feed of bio-sensors connected on the same sort of flexible substrates, designed 
for thin wearables and IoT applications. 
Next comes data security for if you want to keep things in control and our June 
edition largely covers this topic with a special focus on Data Encryption. 
Other themes covered this month include Display Technologies and IC Design.

Month after month, year after year, discover how technology matures and 
moves from the lab to the industrialization stage. 
Enjoy this edition of eeNews Europe and don’t hesitate to get in touch to tell 
us your stories, from starting up a company to developing your first proto-
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we’ll be covering along the year.

Julien Happich
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UNCOMMON MARKET

Discrete diodes and p-n junctions 
show swarm behaviour
By Julien Happich

Engineer a set of basic p-n junctions 
and diodes using regular photo-
lithographic techniques and doping 

mechanisms, then set them free in water 
through the sacrificially etching of their 
base substrate, you get a batch of semi-
conductor microparticles whose swarm 
behaviour can be remotely controlled using 
AC electric fields.

In a paper titled “Reconfigurable Engi-
neered Motile Semiconductor Microparti-
cles” published in Nature Communications, 
a team of researchers from Duke University 
demonstrated custom designed semicon-
ductor microparticles that could be steered 
repeatedly into various configurations while 
suspended in water. 

The researchers started with six types of 
thin film semiconductor silicon micropar-
ticles fabricated on silicon-on-insulator 
(SOI) wafers with n-type Si as the uppermost layer. All the mic-
roparticles were designed with the same 10x20μm footprint (3.5 
microns thick) but then subjected to various dopant diffusion, 
metallization, dry etching, and wet-etching techniques so as to 
engineer different end results. 

The microparticles types consisted of a p-n junction and 
without metal contacts (PN-0); diode microparticles with a p-n 
junction and with metal contacts on both the n-side and the 
p-side (PN-II); n-type silicon microparticles with a metal contact 
on one side (N-I); microparticles with a p-n junction and with 
one metal contact on either the n-side or on the p-side (PN-I), 
and also pure n-type microparticles (N-0, with uniform doping 
and without metallization).

According to the paper, adopting these different designs 
was akin to encoding each type of microparticle with a specific 
response and behaviour when stimulated by AC electric fields. 
Internal and external charge distributions, the polarizability and 
field rectification capability of the particles are all controllable 
design parameters, the authors noted, reporting three distinct 
locomotive effects, namely dielectrophoresis (DEP), induced 
charge electrophoresis (ICEP), and diode-based propulsion by 
AC field rectification all resulting from the varying distribution of 
counter-ions in the surrounding fluid, relative to the differently 
charged regions in the microparticles.

For their experiment, the researchers drove an electrical 
field at an AC frequency ranging from 0.05 to 500kHz, at a field 
strength E2 ranging from 10 to 75 kV2 cm-2. 

For example, under an AC electric field, the PN-0 micropar-
ticles experienced weak-ICEP flows and propulsion at a speed 
of 250nm/s. At 500Hz, N-I microparticles were propelled by the 
ICEP effect (from the metal) at speeds up to 300nm/s, while 
PN-I microparticles flowed at an average speed of 750nm/s 
since they combined both a p-n junction and highly polarizable 
metal (driving much larger fluid flows).

The authors noted that not only different modes of active 
electrical propulsion could be encoded by changing the design 

of the microparticles, but the fluid 
flows around the microparticles could 
also be controlled by changing the AC 
electric field, in effect “programming” 
collective behaviors such as repulsion, 
bidirectional locomotion, microparticle 
chaining and reversible assembly.

Although the experiment was only 
performed as a proof-of-concept 
with fairly large particles by today’s 
photolithographic standards, the 
researchers anticipate that such motile 
microparticles could be used to design 
self-healing materials and physically 
reconfigurable networks, with a plastic-
ity mimicking that of neural networks. 
Active particles can now be designed 
to self-interact and form dynamic pat-
terns as they consume and dissipate 
energy from the AC electric field to 

drive their motion. 

In the future, the researchers hope that such synchronized 
swimming-rebounding dynamics could be leveraged in systems 
that could form structured networks and liquefy to re-configure 
in new structures, leading to plastically deformable electronic 
circuits and synthetic neural networks.

Electrical device representations and equivalent circuit 
diagrams of different types of microparticles (in order of 
propulsive speed): PN-0, PN-II, N-I, and PN-I. 

Artist rendering of the six types of 
semiconductor microparticles – Source: Ella 
Maru Studio, Inc

Scanning electron microscope (SEM) images of silicon 
microparticles (scale bar is 20μm) on bulk semiconductor 
substrates prior to separation (top corners). The black 
areas in the schematics of different types of microparticles 
represent Si with n-doped regions; the grey areas represent 
Si with p-doped regions and the yellow areas represent gold 
electrical contacts.
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DATA CENTERSNEWS & TECHNOLOGY

Mining for data? Lefdal mine becomes 
container-based data center
By William Wong

Norway’s Lefdal mine 
once was a source 
for minerals, but 

now it’s a data center. Cre-
ated jointly by IBM, Rittal, 
and Lefdal, the mine could 
house up to 1,500 contain-
ers. When we talk about a 
container-based data center 
in Norway’s Lefdal mine, 
we’re not talking about 
programming containers or 
virtual machines. No, we’re 
talking about 40-ft. Contain-
er Data Centers from Rittal 
that are filling the void left in the Lefdal mine. It was the largest 
olivine mine in the world, but it’s no longer active, at least as a 
mine.

The Lefdal Mine Datacenter (LMD) is a 120,000-m² site in 
Måløy on the Norwegian West Coast. Initially, it was set up for 
300 containers and up to 45 MW of cooling output. The overall 
system may have up to 1,500 containers with a cooling output 
of up to 200 MW. IBM, Rittal, and Lefdal are partners in the proj-
ect designed to provide an efficient, secure, cloud environment 
that’s extensible by adding more container-based compute, 
storage, and cooling systems.

LMD only uses renewable 
energy sources; it’s cooled by 
water from a nearby fjord. This 
approach reduces energy costs 
in addition to providing cost 
savings of up to 40% com-
pared to a conventional cloud 
data center. The low-energy 
costs allow the overall system 
to achieve a PUE (power usage 
effectiveness) below 1.15.

Its makeup makes it a 
secure location as well as pro-
viding a cool and dry place for 
containers like Rittal’s RiMatrix 

S Standard Container. This platform was actually developed by 
Rittal specifically for the Lefdal project to better meet the high 
requirements for scalability, standardization and modularity. The 
RiMatrix S is available for use at other sites.

The modules can be stacked since there’s sufficient head-
room in the vast mine. The modular approach allows customers 
to choose the solutions based on pre-certified system compo-
nents.

“With this project, we are showing how easy it can be for 
companies nowadays to construct a secure, efficient, and cost-
effective data center in a very short time. This solution’s high 

degree of standardization, combined 
with the location advantages of the 
western coast of Norway result in an 
excellent TCO analysis” says Martin 
Kipping, Director International IT Proj-
ects, Rittal. “Planning by the partici-
pating project partners envisages that 
the first customers will be able to use 
their IT systems in the Lefdal mine 
productively as early as the fourth 
quarter of 2016.”

The mine is massive in scale. Its 
entrances have physical security bar-
riers to prevent unauthorized access. 
Trained security personnel are on site, 
and there’s a three-stage authentica-
tion process with an intelligent camera 
system to provide additional security. 
Furthermore, a site-wide fire-detec-
tion system was installed with local 
VESDA and fire-suppression systems. 
Contents of the mine are inherently 
protected from external electromag-
netic-pulse (EMP) attacks.

iNNOVO Cloud, a German cloud 
provider, is one of the first internation-
al customers to move into LMD.

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

The Lefdal Mine is massive. The green 
indicates the corridors on the various levels; 
each can be filled with containers for the 
data center.

The Lefdal Mine Datacenter (LMD) is a 
project that IBM, Rittal, and Lefdal have built 
within the Lefdal mine in Norway.

Rittal’s RiMatrix S Standard Container is 
designed to be a data center in a box—a big 
box.

A multilevel container system takes 
advantage of the large corridors that 
measure up to 16m high.

https://twitter.com/eenewseurope
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Interactive media foil integrates LEDs with haptics
By Julien Happich

Started in January 2017 and set to run until the end of 
2019 on a € 9,07M budget from European Union’s Hori-
zon 2020 research and innovation program, the InSCOPE 

project (International Smart Collaborative Open-access hybrid 
Printed Electronics) provides an open-access pilot line service 
for printed electronics. 

Leveraging so-called H-TOELA technology (Hybrid Thin Or-
ganic Electronic Large Area), InSCOPE aims to help its partners 
design conformable foils with integrated media surfaces for 
architectural and automo-
tive displays. 

At LOPEC 2018, the 
InSCOPE consortium 
was demonstrating a first 
sample out of its roll-to-
roll manufacturing line, a 
200x2400mm LED-based 
flexible and transparent 
display engine with individ-
ual controllable RGB LEDs 
capable of displaying video 
content and producing 
dynamic lighting effects.

In a particular project 
carried out for Finnish el-
evator manufacturer Kone 
at its high rise laboratory 
in Tytyri, Finland, InSCOPE 
researchers are to produce 
samples on 500m-long roll-
to-roll hybrid manufactured 
foils integrating LEDs at 
non-fixed pitches, sensors 
and control electronics 
to demonstrate 100m2 of 
media surfaces, together 
with display engine foils 
with individually control-
lable RGBW LEDs and 
video driver. 

Kone’s high rise labora-
tory is the world’s deepest 
elevator testing facility, 
with 11 elevator shafts, it 
can test a travel distance 
up to 305m. 

The Finnish company 
anticipates that such large 
area media surfaces will 
become an integral part 
of future urban space and 
living. Developing intel-
ligent wall materials, rather 
than displays, could enable 
digital solutions to be part 
of the spatial experience 
by forming dynamic interior 
designs. 

The InSCOPE solution for the Kone demonstrator decreased 
lighting element thickness by a factor of 10, while at the same 
time lowering cost by 80% compared to current reference solu-
tions. Scrolling information updates can be performed using 
a Chrome browser application and Bluetooth connection. The 
smart LED media grid sample implemented in an elevator car 
performs multiple functions including people guidance, decora-
tion, and advertising. 

For user interface activation, integrated long distance 
capacitive proximity sensors allow the media panel to identify 
people in the elevator with up to one-meter distance, so it can 
categorize different types of users (adult, child, disabled), while 
short distance capacitive proximity sensors support passenger 
selection.

What’s more, as part of the UI panel, haptic feedback ele-
ments have been added by integrating electro-active polymers 
that provide user selection feedback. 

“We were looking for large scale production using printed 
electronics solutions, and the InSCOPE project has given us the 
opportunity to study, share visions and needs based on these 
technologies,” said Jukka Korpihete, senior lighting design 
specialist at Kone. The Kone Corporation will implement a total 
of 18 square meters of interactive media surfaces to an elevator 
car as a final demonstrator of the product.

The InSCOPE consortium includes European research cen-
ters TNO (Netherlands), CEA (France), CPI (UK), IMEC (Bel-
gium), and VTT (Finland). 

By working closely together, these institutes are tailoring 
hybrid printed electronics equipment and functionalities towards 
industrial needs. The open access pilot line service has been 
operational since January 2018 and has already processed 15 
demo cases.

Four large European enterprises are involved to showcase 
and validate the pilot line for applications in the automotive, 
smart building and medical packaging markets.

InSCOPE created a public design handbook of the pilot line 
(available from the project website at http://inscope-project.eu/
handbook/).

The media surface elevator interior concept, realized 
with existing, reference technology for the Kone high rise 
laboratory in Tytyri, Lohja.

The flexible transparent LED display, 
shown at LOPEC 2018.

The media surface elevator interior 
concept offers an interactive user 
experience. Integrated capacitive 
sensors detect user presence and 
offer on-the-fly reconfiguration for 
the most adequate HMI with built-in 
haptics.

https://twitter.com/eenewseurope
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Dodecagonal-faced wurtzite nanowires to fill the green gap
By Julien Happich

Aiming to fill what’s cur-
rently known as the 
“green gap” in the LED 

industry, researchers from Eind-
hoven University of Technology 
have explored various aluminium 
indium phosphide nanowire 
growth compositions, obtain-
ing high-crystal quality wurtzite 
nanowires whose light emission 
they could tune based on their 
inner composition. 

In a paper titled “Efficient 
Green Emission from Wurtzite 
AlxIn1–xP Nanowires” published in 
ACS’ Nano Letters, the research-
ers share their findings as they grew WZ AlxIn1–xP nanowires with 
high crystal quality on a nanoimprint-patterned (111)A InP sub-
strate. The catalyst-free growth of the nanowires was performed 
through selective area metalorganic vapor phase epitaxy (SA-
MOVPE), using a 50nm silicon nitride mask with a square array of 
150nm diameter holes at a 512nm pitch. The researchers found 
that carefully controlling the V/III material ratio during SA-MOVPE 
growth was key to achieve high crystal purity and avoid the para-
sitic growth on the SiNx layer. What’s more, they studied the mor-
phologies and photoluminescence spectrum of different nanowire 
growth compositions, yielding differently faceted geometries from 

hexagonal for InP wurtz-
ite nanowires to dode-
cagonal for Al0.25In0.75P 
nanowires. Doing so, they 
demonstrated a tunable 
direct band gap room-tem-
perature light emission from 
the infrared range at 875nm 
(1.42 eV) to the green range 
at 555nm (2.23 eV). 

Further study of the 
nanowire cross section 
revealed a complex struc-
ture spontaneously formed 
during axial growth, with 

Al-rich segregations and a 6-fold symmetry which radially 
connect to an Al-rich AlxIn1–xP inner shell. The authors explained 
these segregation patterns by an interplay of the relative diffusion 
rate of the different adatoms on the nanowire surface, leading to 
the segregation of the most slowly diffusing species (here alumini-
um) at all edges between two facets. 

A joint analysis of the photoluminescence distribution and 
material structure also revealed that from the two measured peak 
emissions from the Al0.25In0.75P nanowires, the 615 nm peak was 
emitted by the core, while the peak around 690nm was emitted by 
the shell, the Al-rich segregations acting as a barrier for the carriers 
due to their higher band gap.

Moisture-resistant solution-processed LEDs: built around nanoplatelets
By Julien Happich

An international team of researchers from 
Italy’s ISMac-CNR, Milan University and 
France’s CNRS has taken the advances 

reported in the use of organic interlayers with 
spherical colloidal quantum dots (QDs) to boost 
the quantum efficiency of colloidal nanoplatelets 
(NPLs)-based LEDs.

Thanks to their efficient and narrowband lumi-
nescence and their relative ease of mass produc-
tion (compared to quantum dots), the researchers 
note that nanoplatelets are promising candidates 
for solution-processable ultrahigh colour purity 
light-emitting diodes (LEDs). Colloidal semiconductor NPLs behave 
like two-dimensional quantum wells and their luminescence can be 
controlled through particle thickness (during their elaboration), they 
do not suffer from Auger recombination.

In a paper titled “Efficient Solution-Processed Nanoplatelet-
Based Light-Emitting Diodes with High Operational Stability in Air” 
published in Nano Letters, the researchers relate how they engi-
neered a charge-regulating layer and achieved an External Quantum 
Efficiency of 5.73% at 658nm (colour saturation 98%) in completely 
solution processed LEDs. This is over one order of magnitude over 
the best reports of red NPL-LEDs designed so far, the authors write, 
while setting a new record for quantum-dot LEDs of any colour 
embedding solution-deposited organic interlayers.

The researchers used conjugated polymers with polar and 
electrolytic side-chains (also known as conjugated polyelectrolytes) 

as electron-transport materials to maximize 
carrier balance in the device and improve the 
compatibility with the metal cathode. Through 
functionalization, the polymer becomes easily 
soluble in polar solvents such as methanol or 
water, which are orthogonal to the nonpolar 
media typically used for processing the active 
layer in QD- and NPL-LEDs. This means one 
can deposit the electron-transport layer (ETL) 
using wet methods such as spin-coating and 
roll-to-roll or inkjet printing without damaging 
the underlying active layer.

What’s more, the authors report, using conjugated polyelec-
trolytes as the electron-transport layer allows NPL-based LED 
designers to tune the electron-injection barrier between the metallic 
cathode and the active QD layer by creating interface dipoles, which 
contribute to an improved carrier balance and higher EQEs.

Interestingly, planar LEDs built around CdSe/CdZnS core−shell 
NPLs with conjugated polyelectrolytes for the HTL do not seem to 
require some sort of encapsulation nor suffer from air exposure. In 
fact, the LEDs’ EQE increased when exposed to ambient air (with 
50% humidity), reaching a record EQE of 8.39% after 5.5 hours of 
air exposure. This was achieved with NPLs whose photolumines-
cence quantum yield was only about 40%, notes the paper, hinting 
that optimized NPLs with a unity emission yield could probably help 
design fully solution-processed NPL-LEDs with an external quantum 
efficiency as high as 21%, without engineered light outcoupling.

Multilayered-device architecture for 
the NPL-LEDs: ITO/PEDOT:PSS/PVK/
NPLs/P1/metal cathode.

SEM image of a dodecagonal-faceted 
wurtzite Al0.25In0.75P nanowire array.

Scanning TEM image of a 
cross-sectional lamella of 
a WZ Al0.25In0.75P nanowire 

(average composition).

https://www.facebook.com/EENews-Europe-264480083592516/
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Rambus takes aim at ARM in IoT security
By Nick Flaherty

Rambus has moved from being a patent and technology 
licensing company to a product and now an IoT services 
company that wants to take on ARM. Nick Flaherty talks 

to Jerome Nadel, the chief marketing officer, on where the com-
pany is heading, from cold computing to secure tokens.

“Rambus has had a very interesting history, billions of dollars 
flowed in through high value licensing 
with the first versions of the company, 
you might call them Rambus 1.0 and 
2.0,” said Jerome Nadel, senior vice 
president and CMO of Rambus. “The 
thing that held these technologies 
together was a licensing platform, 
from LED lighting to differential power 
analysis.”

It started out with high speed serial 
interface designs that were patented 
and the patents and technology 
licensed to a wide range of customers. 
Other technologies were then added 
to the licensing platform, creating a 
disparate set to IP.  

Acquisitions for Memory and In-
terface division and Rambus Security 
included the memory interconnect 
technology from Inphi that has been 
used to develop a family of buffer 
chips, as well as the Snowbush serial/
deserialization IP from Semtec. Using 
those skills, Rambus has since devel-
oped interfaces for the latest GDDR6 
graphics chips.

But there is also fundamental 
research into next generation systems 
and reducing the power consumption 
in data centres.

“We continue to develop emerg-
ing solutions. We work with com-
panies like IBM and Microsoft on 
research programmes that they pay 
us for where we create IP that we can license, such as hybrid 
memory,” he said. “That’s an area where we model and char-
acterise and build prototypes that become the next generation 
standards.”  

Cloud computing requires large data centres and the advent 
of artificial intelligence and machine learning means the role of 
buffers and faster interfaces becomes more and more impor-
tant.

“As a data company we want to move data fast and keep 
data safe,” said Nadel. “For example, there’s ‘cold computing’ 
with Microsoft. We have a multiyear project on how systems 
work at 77K, and we have moved to building boards and prod-
ucts on this.”

“There’s so much data going through and heat being gener-
ated, Microsoft sees cold as the future. There’s going to be 
so much data movement we need to look at new models, so 
there’s a lot of applications for cold computing.” 

Then there was the acquisition of Cryptography research in 
2011 for $342m as part of that disparate IP platform, bringing 
fundamental patents on differential power analysis (DPA) that 
would protect chips from being monitored.

“On top of Cryptography Research acquisition, there was an 
expectation that DPA would 
be used in mobile phone 
handsets but that didn’t hap-
pen. Every EMV chipcard has 
this technology but the royalty 
rates are super low. The abil-
ity to license was definitely 
constrained but we thought if 
we could put a secure core as 
a hardware root of trust in an 
SoC and have key software to 
manage that we could have 
better lifecycle management. 
Instead of firmware updated 
over the air (OTA) we could 
be going back to a hardware 
route of trust for anti-coun-
terfeiting and content protec-
tion. Qualcomm has billions 
of WiFi and radio chips with 
our cores in them, managed 
by a software platform called 
Cryptomanager.”

“The vision hasn’t fully ma-
terialised, but with features as 
a service, you start at the fab 
and then in the field update it 
securely with new services,” 
he said. This opens up a 
service model, where custom-
ers or Rambus can manage 
the updating of the chips in 
the field.

The company has devel-
oped a secure core that can sit alongside a mainstream proces-
sor to provide this capability, starting with the RISC-V core. 
“We silo the secure processing from general processing and 
partnering with SiFive and promoting open source hardware, 
this notion of cores that can be programmed and addressed in 
the field is a very relevant model – design starts are so expen-
sive you could democratise those and make money in the field,” 
he said.

“On the platform level you have to be open to other cores 
so we interface to processor cores from TI, ST, Synopsys, our 
infrastructure interfaces with our cores and other cores – we 
have interfaces for a set of cores with a software development 
kit (SDK) and product development kit (PDK).

Does this mean Rambus is competing with ARM’s Trustzone 
hardware? He points to the fact that Cybertrust Japan, a divi-
sion of Softbank, ARM’s owner, picked the Rambus Cryptoman-
ager for IoT device provisioning.

Jerome Nadel, Senior Vice President and Chief Marketing 
Officer of Rambus.

https://twitter.com/eenewseurope
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“Trustzone you could look at as a competitor but what we are 
doing is more architecturally secure. If they need DPA the only 
way to get that is from us, just saying,” he said.

This led the company into the application space through the 
acquisition of the assets of Smart Card Software for £64.7m in 
2016. 

This included Ecebs in East Kilbride and Bell Identification 
(Bell ID) in Rotterdam.

Bell ID pioneered host card emulation and tokenisation that 
is used as the NFC infrastructure under Apple Pay and Android 
Pay. A token cryptographically hides the details of the data be-
ing sent to open up secure transactions.

“Now we can secure the transaction, whether that’s crypto-
currencies, gift cards, loyalty points as well as cash, and we go 
all the way up to the user interface (UI), so you can pay in any 
way you want as the payment details have been tokenised.”

It is this software layer on top of the secure core that will al-

low more growth. “We think that at a software level we can get 
to more markets faster and grow through the software uses of 
tokenisation,” he said.

All of this is driving the growth of Rambus.
“We look at the turnaround in the growth of the company – I 

think strategically we have already transformed the company, 
the seeds have been sown and now we are seeing the growth. 
But we are not getting credit on the security side.”

A semiconductor company is valued differently from a secu-
rity company or a software platform IoT company – so where 
is Rambus going now with its aim to move data quickly and 
safely?

“We think we have built a viable business with viable licens-
ing revenue, but we have to deploy the security technology 
more aggressively,” said Nadel. “We hover just below $500m in 
revenue – once we pass that mark then we have more clout.”

Carmakers, suppliers launch open mobility blockchain initiative
By Christoph Hammerschmidt

As the digitization of the automotive value chain is increas-
ingly progressing, members of this value chain have 
now gathered with technology companies to launch an 

open initiative to fathom out and apply the 
blockchain technology to the mobility value 
chain. The Mobility Open Blockchain Initia-
tive (MOBI) brings companies at the table 
that account for 70% of the world’s vehicle 
production, from mainstream (BMW, GM, 
Ford) to startups.

The goal is broadly defined and ambitious, the list of partici-
pants is impressive: With MOBI, the automotive and mobility 
industry plans to explore the blockchain technology for use in a 
new digital mobility ecosystem that could make transportation 
safer, more affordable, and more widely accessible. On board 
are carmakers, tier ones suppliers, technology companies and 
others. The list includes automotive OEMs BMW, Ford, General 
Motors, and Renault; from the supplier side, ZF already has an-
nounced its accession; Bosch is said to be very interested. On 
the MOBI passenger list one can find also consulting company 
Accenture, IT services and technology vendor IBM as well as a 
very long list of lesser-known names such as Crypto Valles As-
sociation, Ride Austin, or Xain. The full list can be accessed at 
the MOBI website.

The bockchain technology operates by distributing informa-
tion to a network of independent computers and ensuring that 
transactions are secure and data privacy, ownership rights, and 
integrity are protected. Working in a consortium allows MOBI 
and partners to create transparency and trust among users, 
reduce risk of fraud, and reduce frictions and transaction costs 
in mobility, such as fees or surcharges applied by third-parties.

Chris Ballinger, former Chief Financial Officer and Direc-
tor of Mobility Services at Toyota Research Institute, is joining 
MOBI as Chairman and CEO to coordinate the initiative and use 
blockchain to create an open platform where users, owners, 
mobility service companies, and infrastructure providers can 
better control and monetize their assets, including their data.

The range of applications for blockchain in the automotive 
industry and the emerging mobility industry. Examples are ap-

plications to ensure a vehicle’s identity and history, and tracking 
of related data. At least as relevant is probably a second field 
of applications: By using the blockchain technology to supply 

chain tracking, carmakers and associated 
members of the supply chain could increase 
the efficiency of this supply chain ensure 
that no counterfeit components come into 
circulation. Another field of application is the 
distribution from data generated in the cars 
(including autonomous vehicles), a field that 

many observers believe could become a gold mine. Further ap-
plications could be created in the areas of car sharing and ride 
hailing as well as in usage-based mobility pricing for vehicles, 
energy, congestion, pollution and many more.

ZF was one of the first Tier 1 suppliers to develop a block-
chain-based mobility application. The Group’s Car eWallet 
technology allows vehicles to interact with other machines for 
technical services and pay for traffic-related services such as 
parking, tolls or loading charges independently. Such a system 
is particularly important because more and more highly auto-
mated or autonomous vehicles are coming onto the market.

Through an open-source approach to blockchain software 
tools and standards, the consortium hopes to stimulate more 
rapid and scalable adoption of the technology by other com-
panies developing autonomous vehicle and mobility services. 
The consortium’s approach to ecosystem development is 
open and inclusive, inviting stakeholders from across the entire 
mobility value chain and helps to establish a “minimum viable 
network”. This includes Automakers, public transportation, toll 
road providers, other forms of transportation, technology firms, 
blockchain firms, academic institutions, startup innovators, and 
regulatory bodies across the globe – all designed to further the 
MOBI’s mission.

“We believe blockchain will transform the way people and 
businesses interact, creating new opportunities in mobility. We 
look forward to working together with our industry colleagues 
as part of MOBI to set the standards for the mobility ecosystem 
of tomorrow,” commended Rich Strader, Vice President Mobility 
Product Solutions at Ford Motor Corp.

https://www.facebook.com/EENews-Europe-264480083592516/
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Intel resets the clock  
on 10-nanometer technology
By James Morra

Intel’s business is firing on all cylinders, but Moore’s Law 
is sputtering. The company, which recently reported first 
quarter revenue $1 billion over Wall Street estimates, reset 

the clock on its next generation process node, 10 nanometers. 
It said that volume production would shift from the second half 
of 2018 to 2019.

“We are shipping in low volume and yields are improving, 
though the rate of improvement is slower than we anticipated,” 
said Brian Krzanich, Intel’s chief executive, in a conference call 
with financial analysts. “We understand the yield issues and 
have defined improvements for them, but they will take time to 
implement and qualify.”

Intel became the world’s largest maker of computer proces-
sors by following the tenets of Moore’s 
Law, which says that the number of 
transistors that can be placed on a single 
silicon chip doubles roughly every two 
years. But the company has fallen behind 
the prescribed pace, with every new 
generation of chips separated by about 
three years.

The 10nm problems are the latest 
setback for the Santa Clara, California-
based company, which has long used 
manufacturing prowess to stay ahead 
of rivals like Taiwan Semiconductor 
Manufacturing Corporation. Intel had 
said it would deliver the 10nm process in 
the first half of 2016, but it continues to 
extend the due date.

Under pressure from customers and 
investors, Intel has also been forced to 
update its tick-tock development model. 
For almost a decade, it has followed up every new process 
technology with a new processor architecture, which is reflected 
by an “+” in the node name. But in 2016, Intel added another 
step to the model, in which it optimizes the architecture.

Currently, Intel makes chips based on 14nm+ technology. 
But in the second half of the year, the company plans to release 
two new lines of chips likely based on 14nm++ technology. The 
product lines are Whiskey Lake for personal computers and 
Cascade Lake for data centers. That technology will provide 70 
percent more performance than the original 14nm process.

“If anybody else had 70 percent improvement on a technol-
ogy node, they might just rename the node,” Krzanich said on 
the conference call. “And we have always chosen to be really 
transparent and just say, it is an improvement on an existing 
technology, rather than renaming [the node].”

Manufacturing issues stand in the way of the Intel’s next 
generation of chips. Intel still employs a technology called deep 
ultraviolet lithography, which shoots intense beams of light onto 
silicon wafers, etching patterns where the light touches down. 
To produce smaller transistors, it uses a technique called multi-
patterning, which adds several steps to the process, raising the 
risk of defects.

The more defects there are on silicon wafers, the lower the 
yield. Intel needs to eliminate the errors to keep manufacturing 
costs in check. This is the company’s last generation of chips 
before it shifts to extreme ultraviolet (EUV) lithography, which 
can condense the number of patterning steps by using smaller 
wavelengths of light.

In the meantime, competitors are nipping at Intel’s heels. The 
two largest foundries in the world, TSMC and GlobalFoundries, 
both recently started volume production of chips based on 7nm 
processes. And analysts say that technology could compete 
closely with Intel’s 10nm technology, which is speedier but likely 
costs slightly more per transistor. Samsung is also working on 
7nm manufacturing.

“As Intel’s 10nm process lags further behind schedule, 
the company’s once formidable manufacturing advantage is 
disappearing,” Linley Gwennap, principal analyst for The Linley 
Group, wrote in a recent newsletter. “Intel can no longer count 
on superior manufacturing technology to give its products an 
edge in the market.”

Intel said that its 10nm process can etch 100.8 million 
transistors onto each square millimeter of silicon, a metric that 
the company has pushed as a potential new benchmark for the 
semiconductor industry. New benchmarks are probably needed 
because node names no longer line up with transistors features.

Intel has been trying to offset the end of Moore’s Law with 
advances in transistor density. The transistors inside Intel’s 
14nm chips can be packed 2.4 times tighter than they can 
inside Intel’s previous generation of chips based on the 20nm 
process. The company is aiming to aggressively boost the tran-
sistor density another 2.7 times with its 10nm node, Krzanich 
said.

“We think we bit off a little too much in this case,” he said.

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

(Image courtesy of Intel).

https://twitter.com/eenewseurope
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Intel to launch “commercial” Nervana NN processor in 2019
By Peter Clarke

Although Intel acquired neural networking 
hardware company Nervana Systems 
Inc. in 2016 the wheels of R&D grind 

exceedingly slow. Intel has announced that the 
company is planning to ship a first commercial 
neural network processor (NNP) in 2019.

That will be the NNP-L1000 – codenamed 
Spring Crest. In addition Intel plans to sup-
port a novel data type called bfloat16 on 
NNP-L1000 and over time extend support for 
bfloat16 across Xeon processors and FPGAs.

At the point of its acquisition Nervana in 2016 had a processor 
called Engine that was a silicon interposer based multi-chip module. 
It had terabytes of 3D memory surrounding a 3D torus fabric of 
connected neurons that used low-precision floating point math. The 
use of low-precision, now a mainstream idea in machine learning, 
was one of the things that gave it an advantage over the general-
purpose GPUs then being used. Intel pulled the development back 
in house and the result was the Nervana Lake Crest chip. General 
Matrix to Matrix Multiplication (GEMM) operations using A(1536, 
2048) and B(2048, 1536) matrix sizes have achieved more than 96.4 
percent compute utilization on a single chip. This represents around 
38TOP/s of performance within a power budget of 210 watts.

“And this is just the prototype of our Intel Nervana NNP Lake 

Crest from which we are gathering feedback from 
our early partners, said Naveen Rao, founder of Ner-
vana and now vice president and general manager 
of the artificial intelligence products group at Intel.

The Lake Crest prototype is scalable by forming 
arrays and multichip distributed GEMM operations 
that support model parallel training, realizing nearly 
linear scaling and 96.2 percent scaling efficiency 
for A(6144, 2048) and B(2048, 1536) matrix sizes. 
The scheme is achieving 89.4 percent of theoretical 
chip-to-chip bandwidth of 2.4Tbps with less than 

790ns of latency.
Rao anticipates that the NNP-L1000 Spring Crest processor will 

achieve 3 to 4 times the training performance of the first generation 
limited distribution Lake Crest product.

The bfloat16 is a truncation of float32 to its first 16 bits. It has 
8 bits for exponent and 7 bits for mantissa. This makes for easy 
conversion to and from float32 while minimizing risks of hard or 
impossible to compute artefacts when switching from float32.

Intel said it is also working to integrate popular deep learning 
frameworks such as TensorFlow, MXNet, Paddle Paddle, CNTK and 
ONNX onto nGraph, Intel’s open-source library for development 
frameworks that can run deep learning computations efficiently on a 
variety of processors.

Naveen Rao, vice president and 
general manager of the artificial 
intelligence products group at Intel. 

https://www.facebook.com/EENews-Europe-264480083592516/
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Autonomous cars can drive on unknown 
roads with mapless navigation
By Rich Pell

Researchers at MIT (Cambridge, MA) have developed a 
system that enables autonomous vehicles to navigate 
with only GPS and sensors, without the need for the 3D 

maps used by today’s autonomous vehicles.
Most of today’s autonomous vehicles are being tested in 

specific areas – typically major cities – where details of the 
environment have all been carefully mapped out by hand. These 
self-driving vehicles, say the researchers, rely heavily on these 
3D maps and only use sensors and vision algorithms to avoid 
dynamic objects.

“The cars use these maps to 
know where they are and what to 
do in the presence of new ob-
stacles like pedestrians and other 
cars,” says Daniela Rus, director 
of MIT’s Computer Science and 
Artificial Intelligence Laboratory 
(CSAIL). “The need for dense 3D 
maps limits the places where self-
driving cars can operate.”

Given the difficulties in mapping 
roads that are unpaved, unlit, or 
unreliably marked, and the lack of 
incentives to map those that are 
less trafficked, say the research-
ers, means that “there are huge 
swaths of America that self-driving 
cars simply aren’t ready for.” The 
answer, they say, lies in creating 
autonomous systems that are 
advanced enough to navigate 
without such maps.

To address this, the researchers developed a framework - 
called MapLite - that allows self-driving cars to drive on roads 
they’ve never been on before without the benefit of 3D maps. 
The system combines simple GPS data of the type found on 
Google Maps with a series of sensors that observe the road 
conditions.

Using a Toyota Prius outfitted with a range of LiDAR and IMU 
sensors, the researchers were able to use MapLite to autono-
mously drive on multiple unpaved country roads in Devens, MA, 
and reliably detect the road more than 100 feet in advance.

“The reason this kind of ‘map-less’ approach hasn’t really 
been done before is because it is generally much harder to 
reach the same accuracy and reliability as with detailed maps,” 
says CSAIL graduate student Teddy Ort, a lead author on a 
related paper about the system. “A system like this that can 
navigate just with on-board sensors shows the potential of 
self-driving cars being able to actually handle roads beyond the 
small number that tech companies have mapped.”

MapLite uses sensors for all aspects of navigation, relying on 
GPS data only to obtain a rough estimate of the car’s location. 
The system first sets both a final destination and a “local navi-
gation goal” – a location that has to be within view of the car.

The system’s perception sensors then generate a path to 

get to the local navigation goal, using LiDAR to estimate the 
location of the road’s edges. MapLite does this without physi-
cal road markings by making basic assumptions about how the 
road will be relatively more flat than the surrounding areas.

“Our minimalist approach to mapping,” says Rus, “enables 
autonomous driving on country roads using local appearance 
and semantic features such as the presence of a parking spot 
or a side road.

A system of “parameterized” models was developed describ-
ing multiple situations that are somewhat similar - for example, 

one model might be broad enough to determine what to do at 
intersections, or what to do on a specific type of road. Accord-
ing to the researchers, MapLite differs from other map-less driv-
ing approaches that rely more on machine learning by training 
on data from one set of roads and then being tested on other 
ones.

“At the end of the day we want to be able to ask the car 
questions like ‘how many roads are merging at this intersec-
tion?’” says Ort. “By using modelling techniques, if the system 
doesn’t work or is involved in an accident, we can better under-
stand why.”

Looking ahead, the researchers hope to expand the variety 
of roads that the vehicle can handle, such as mountain roads, 
which require accounting for dramatic changes in elevation. 
Ultimately their goal is to have their system reach comparable 
levels of performance and reliability as mapped systems but 
with a much wider range.

“I imagine that the self-driving cars of the future will always 
make some use of 3D maps in urban areas,” says Ort. “But 
when called upon to take a trip off the beaten path, these ve-
hicles will need to be as good as humans at driving on unfamil-
iar roads they have never seen before. We hope our work is a 
step in that direction.”

https://twitter.com/eenewseurope
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Radar target simulator accelerates vehicle testing
By Christoph Hammerschmidt

In the ATRIUM research project, the Fraunhofer FHR 
is developing an over-the-air simulation environment 
with which automobile manufacturers and suppliers 

can test the reliability of new automotive radars much 
more easily and yet to a much greater extent.

The development of automotive radars is complex: 
each new sensor must be adapted to the design and 
material of each vehicle model so that the sensor can 
reliably fulfil its task. Up to now, sensor manufacturers 
and automotive OEMs have had to prove the functionality of their 
new developments in extensive road tests. This is made more dif-
ficult by the fact that the car radars must function without errors 
even in complex traffic situations, e.g. at inner-city junctions. In 
real test drives, all these conditions cannot be depicted specifi-
cally and only with considerable expenditure of time and money. 
As an alternative, commercially available radar target simulators 
are available, which can currently only display up to four scatter-
ing centres as point targets for testing the sensors.

Fraunhofer FHR is therefore developing ATRIUM (Automobile 
Test Environment for Radar In-the-loop Investigations and Mea-
surements), a digital radar target simulator that can comprehen-
sively simulate critical traffic scenarios.

The simulator will be able to generate over 100 virtual radar 
targets, which enables realistic reproduction of road users by 

simulating reflections, for 
example at the rear, bumpers 
and wheels. These radar tar-
gets can be positioned rela-
tively freely in the digital test 
environment, both at different 
distances and at different 
angles. Their movement can 
also be simulated. A com-

prehensive software toolchain supports the user of the system in 
the simulation, so that the user can limit himself to modelling the 
traffic scenario and the positioning of the scattering centres is 
carried out fully automatically.

ATRIUM is designed as a test bench in front of which a car 
equipped with radar sensors can be positioned. In this way, 
radar-based driver assistance systems can be tested extensively 
and yet easily, quickly and thus cost-effectively. This accelerated 
and more cost-effective development not only helps to improve 
new automotive radars and increase road safety, but also brings 
autonomous driving within reach.

The new test environment was recently presented to a number 
of potential customers - also to incorporate their feedback, sug-
gestions and wishes into the development of the radar target 
simulator.

Magnetic ‘diode’ could extend battery life by 100 times
By Nick Flaherty

A group of physicists at the University of Missouri, has 
developed a two-dimensional, nanostructured material 
that conducts unidirectional current with significantly 

less power dissipation than a semiconducting diode. This could 
boost battery life by a hundred-fold, 
say the researchers.

The material developed by Deepak 
K. Singh, associate professor of phys-
ics and astronomy and his team is cre-
ated by depositing a magnetic alloy, or 
permalloy, on the honeycomb struc-
tured template of a silicon surface. 

The magnetic diode paves the way 
for new magnetic transistors and am-
plifiers that dissipate very little power, 
thus increasing the efficiency of the 
power source. This could mean that 
designers could increase the life of 
batteries by more than a hundred-fold 
and less dissipative power in computer 
processors could also reduce the heat 
generated in laptop or desktop com-
puters they say.

“Semiconductor diodes and ampli-
fiers, which often are made of silicon or germanium, are key 
elements in modern electronic devices,” said Singh, who also 
serves as the principal investigator of the Magnetism and Su-
perconductivity Research Laboratory at MU. “A diode normally 
conducts current and voltage through the device along only one 
biasing direction, but when the voltage is reversed, the cur-

rent stops. This switching process costs significant energy due 
to dissipation, or the depletion of the power source, affecting 
battery life. By substituting the semiconductor with a magnetic 
system, we believed we could create an energetically effec-

tive device that consumes much less 
power with enhanced functionalities.”

The diode made of an ultra-small 
permalloy magnet with a typical length 
of 12nm and thickness of 6nm showed 
a unidirectional electron transport 
of 10 to 15µA at room temperature. 
Importantly, the unidirectional bias-
ing arises without the application of a 
magnetic field with an output power 
of around 30nW that is 1000 times 
smaller than a semiconductor junction 
diode. Together, these properties pro-
vide new opportunities for spintronics 
research say the researchers.

“Although more works need to be 
done to develop the end product, 
the device could mean that a nor-
mal 5-hour charge could increase to 
more than a 500-hour charge,” says 

Singh. “The device could also act as an ‘on/off switch’ for other 
periphery components such as closed-circuit cameras or radio 
frequency attenuators, which reduces power flowing through a 
device. We have applied for a US patent and have begun the 
process of incorporating a spin-off company to help us take the 
device to market.”

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


16   June 2018 www.eenewseurope.com News @eeNewsEurope

As PragmatIC announced it has just commissioned the 
first FlexLogIC “fab-in-a-box” in its Sedgefield facility, 
promising the high throughput manu-

facturing of ultra-low cost, thin and flexible 
integrated circuits (FlexICs), eeNews Europe 
caught up with PragmatIC’s CEO Scott 
White to get an update on ARM’s plastic 
developments. 

Back in 2015, ARM’s CTO Mike Muller 
had wowed ARM TechCon’s attendees with 
a fully flexible ARM1 SoC designed at a 
3µm node on plastic, sporting about 25k 
transistors. 

Talking about the progress realized since 
then, White noted that after a low-end 
Cortex-M SoC iteration with a footprint of 
roughly 8 cm2, PragmatIC’s latest layout of 
the SoC had shrunk further to 1cm2, and 
the company is now moving to a new plastic process node with 
new design rules which the CEO is confident will further reduce 
the device’s footprint.

Referring to the process node roadmap flashed by Muller 
at ARM’s TechCon, White says PragmatIC is in line with the 
tentative plastic roadmap, roughly halving the devices’ footprint 
every year, somewhat faster than the equivalent Moore’s law for 
silicon.

But the CEO doesn’t expect the Moore’s law analogy to last 
very long. “We’ll reach a plateau where our technology will be 
suited for the realization of lower-end MCUs or below. Driving 
the Cortex-M project was more of an R&D challenge to see how 
far we could push the technology, but there are very few practi-
cal packaging applications today that would require a full 32-bit 
SoC and where it would make economic sense”.  

“The types of circuits we aim for are in 
the region of a few thousand gates to add 
intelligence into high volume fast moving 
consumer goods, then in the next few years 
10,000 gates may become a sweet spot for 
us, in applications where flexibility is a key 
product benefit” White added. 

But MCUs and conventional SoCs may 
not necessarily be the workhorses of plastic 
electronics as they have been in the silicon 
industry. ARM is an investor in PragmatIC 
and is also the lead development partner on 
the PlasticARMPit project initiated last Oc-
tober together with consumer goods giant 
Unilever and the University of Manchester.

In the Innovate UK-funded project de-
scription, the partners aim for the design of 
highly energy-efficient processing engines 
for flexible sensors, targeting specific sen-
sor data for which plain flexible MCUs are 
unlikely to meet the necessary computational needs. 

As of digital processing engines, the partners propose to 
develop plastic Neural Networks (NNs) customised for specific 

applications and capable of operating in extremely parallel fash-
ion to achieve high performance at low power. With this project, 

both ARM and PragmatIC hope to establish 
digital hardware NNs as the de-facto pro-
cessing engine for printed electronics. 

“NNs are particularly interesting for 
sensing applications in the real world, with 
a combination of different sensor inputs. 
They are good at classifying the data so 
it can be interpreted according to the 
categories of results you are looking for” 
commented White about the PlasticARMPit 
project.

“What’s more, the physical structure of 
the flexible ICs translates well into neural 
networks. The comparative work perfor-
mance and yield of plastic electronics is 
less of an issue in neural networks where 

there is a lot of redundancy” added White, saying that imprinted 
electronics on plastic foils allows for the modelling of large num-
ber of neurons. “Building circuits layer by layer, we can physi-
cally build something that mimics a neural network architecture. 
It is not for high-end machine learning of course, but for smart 
packaging and sensing applications, you can get a form of 
categorization from thin flexible circuits”. 

In the case of the PlasticARMPit project, Unilever was the 
one who came with the business case. The idea is to couple a 
flexible and multi-analyte e-Nose sensor with a plastic NN onto 
a wearable patch to detect armpit malodour composition and 
determine how effective the company’s antiperspirants and 
deodorants are. In this particular research project running until 
March 2020, PragmatIC will integrate organic TFT bio-sensors 
developed at the University of Manchester, but outside of this 

project, it could take sensors from different 
partners. 

“Our focus is on interpreting the ana-
logue inputs and convert it to useful data. 
Sensing companies interested in the com-
puting backend could come to us”, said the 
CEO.

After an initial market pull for so-called 
personal care and cosmetics, White hopes 
such neural networks on plastic could break 
into the health industry, since the underlin-
ing technology is applicable to many bio-
medical applications. With neural networks, 
you could have an array of different analytes 
and fused sensor data which would not 
necessarily give a predetermined 1/1 match 
answer but more complex diagnostics, 
Whites anticipates.

Regarding the IP and design approach, 
PragmatIC says the FlexICs can be de-

signed using a conventional EDA flow. For now, the company is 
doing full custom designs as well as sharing its Process Devel-
opment Kit with selected close partners (such as ARM), but in 

FLEXIBLE ELECTRONICSNEWS & TECHNOLOGY

ARM’s next bet for plastic chips:  
Neural networks
By Julien Happich

PragmatIC’s Chief Executive Officer, 
Scott White.

A flexible roll of ARM Cortex-M SoCs, 
complete with I/Os.

https://twitter.com/eenewseurope
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the future PragmatIC expects plastic chip design to follow the 
path of silicon, with standard IP libraries and third-party designs 
based on a PDK.

The self-contained and fully automated FlexLogIC system is 
modular in construction, calling for a capital investment several 
orders of magnitude smaller than a new silicon IC fab, yet 
opening up the potential for a distributed and highly scalable 
manufacturing model for embedding electronics in everyday 
objects. Production cycle time is under a day compared with 
over a month for a silicon IC, making it possible to develop and 
test flexible electronic solutions at very short notice before mass 
deployment.

PragmatIC is now focused on ramping its production in order 
to fulfil demand for applications with some of the worlds’ larg-
est consumer brands. That includes partner and investor Avery 
Dennison, the world’s leader in RFID labels committed to deliver 
fully printed RFID labels for specific consumer applications.

FLEXIBLE ELECTRONICS

OAM multiplexing for 100 Gbps wireless transmission
By Jean-Pierre Joosting

Nippon Telegraph and Telephone Corporation (NTT) has 
successfully demonstrated, for the first time, 100 Gbps 
wireless transmission using a new principle – Orbital An-

gular Momentum (OAM) multiplexing – with the aim of achieving 
terabit-class wireless transmission to sup-
port demand for wireless communications in 
the 2030s.

It was shown in a laboratory environment 
that dramatic leaps in transmission capacity 
could be achieved by an NTT-devised sys-
tem that mounts data signals on electromag-
netic waves generated by this new principle 
of OAM multiplexing in combination with 
widely used Multiple-Input Multiple-Output (MIMO) technology.

NTT conducted transmission experiments at a distance of 
10 meters in the laboratory using the devised system operating 

in the 28 GHz frequency band. Eleven data signals each at a 
bit rate of 7.2 to 10.8 Gbps were simultaneously generated and 
carried by multiple OAM-multiplexed electromagnetic waves, 
thereby achieving large-capacity wireless transmission at a 

world-first total bit rate of 100 Gbps.
The results of this experiment revealed 

the possibility of applying this principle to 
large-capacity wireless transmission at a 
level about 100 times that of LTE and Wi-Fi 
and about 5 times that of 5G scheduled for 
launch. They are expected to contribute 
to the development of innovative wireless 
communications technologies for next gen-

eration of 5G systems such as connected cars, virtual-reality/
augmented-reality (VR/AR), high-definition video transmission, 
and remote medicine.

The first FlexLogIC “fab-in-a-box” commissioned in 
Sedgefield, UK.
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Researchers shrink RF transformers,  
roll them up on top of CMOS
By Julien Happich

Doing away with the complex miniaturized 
coil manufacturing techniques used for 
embedding on-chip RF transformers with 

limited performance planar or multi-layered coils, 
researchers from the University of Illinois have 
turned simple 2D planar loop designs into closely 
inductively coupled 3D coils.

To create the micrometre-sized rolled-up RF 
transformers they describe in a paper titled “Three-
dimensional radio-frequency transformers based 
on a self-rolled-up membrane platform” published 
in Nature Electronics, the researchers rely on 
silicon nitride’s intrinsic mechanical properties 
and built-in stress upon deposition, which when 
released from a sacrificial layer, rolls-up naturally to 
ease the strains. 

Interestingly, the SiNx-based self-rolled-up 
membrane (S-RUM) 
nanotechnology plat-
form described in the 
paper allows design-
ers to completely 
parameterize the 
final 3D configuration 
of the primary and 
secondary windings 
of an RF transformer, 
all from an original 2D 
layout lending itself to 
conventional photoli-
thography manufac-
turing processes.

Through theoreti-
cal modelling of the 
deposited strained 
bilayer SiNx nano-
membrane used as 
a substrate for 2D 
conductive patterns, 
the scientists are 
able to calculate the 
precise dimensions of 
the finished rolled-up 
membranes and the 
electrical performance 
of the resulting air-
core RF transformer 
they want to design.

This includes the 
inner diameter and the 
number of turns of the 
primary and second-
ary coils according 
to the turns ratio and 
inductance require-
ments of the end 

design. Since the membrane structure of S-RUM transformers 
can include multiple layers of dielectric and conductive thin 
films, each layer with its own built-up stress, self-coiling results 
from the stress imbalance from the whole stack.

In the end, it is the vertical membrane structure, thickness 
and stress that determines the inner diameter after the device 
is rolled up, while the horizontal layout determines the spatial 
configuration of the coils and their spacing. 

The authors report excellent manufacturing yields, designing 
RF transformers of different diameters from 18.7 to 50μm with 
different turn ratios.

Samples RF transformers were designed with turns ratios 
(n) from 1.5:1 to 2.5:1, with self-resonant frequencies from 11.5 
GHz to over 20GHz. At 7GHz, the paper reports maximum Q 
factors for the primary and secondary coils of 1.65 and 1.45, 
respectively. With a footprint as little as 0.003mm2, the devices 
were stable until annealed at 350°C.

For the samples they fabricated at a turns ratio of 2.2:1, the 
authors report an index of performance of 235, which they claim 
represents a 47% improvement over the best on-chip planar 
counterpart reported so far for the same turns ratio. What’s 
more, the devices’ coupling efficiency and performance in-
crease as the turns ratio scales up, making the devices easy to 
scale down while being fully compatible with all planar semicon-
ductor processing, including CMOS and MEMS technologies.

What about the practical packaging of these devices as 
standalone or embedded RF transformers?

The researchers measured the RF transformers’ stiffness, 
orders of magnitude larger than that of a suspended MEMS 
high-Q factor spiral inductor with X-beams (taken for compari-
son), meaning the structure shows some degree of mechani-
cal flexibility and could easily withstand external forces during 
packaging or shocks with a large g force. When designed with 
more turns for higher inductance, the S-RUM on-chip trans-
formers could be made even more robust.

A photomicrograph of three 50-micron diameter rolled 
transformers developed by Illinois professor Xiuling Li’s team. 
Image courtesy Wen Huang.

Schematic of the rolled-up 3D 
transformer structure from the planar 
layout with parasitic parameters and 
‘coil cells’ labelled. 

Tilted SEM image of a partially rolled-up 
sample, showing the transition of the 
2D primary and secondary strips to 3D 
coils. 

Benefit from up to 3 days of learning on new technologies that can realise your designs for future 
products. Be one of the first of our 38,000 clients in Europe to take advantage of this technical seminar.

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

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

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

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

... And more!

Where your innovation begins: 
Training from the Manufacturer 
Microchip’s European MASTERs 2018
11th - 13th September 2018, HTW - Berlin, Germany

Event Pricing
 Early Bird Special: EUR 441 (exc VAT)     
  - valid until 15th June 2018
 Regular Price: EUR 490 (exc VAT) 

Discounts available for:
 Microchip Design Partners
 Groups
 Microchip Academic Partners

The Microchip name and logo is a registered trademark of Microchip Technology Incorporated in the U.S.A. and other countries. All other trademarks mentioned herein are the property of their respective companies.
© 2018 Microchip Technology Inc. All rights reserved. MEC2209Eng/05.18

Register Today
www.microchip.com/eumasters

https://twitter.com/eenewseurope


Benefit from up to 3 days of learning on new technologies that can realise your designs for future 
products. Be one of the first of our 38,000 clients in Europe to take advantage of this technical seminar.

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

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

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

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

... And more!

Where your innovation begins: 
Training from the Manufacturer 
Microchip’s European MASTERs 2018
11th - 13th September 2018, HTW - Berlin, Germany

Event Pricing
 Early Bird Special: EUR 441 (exc VAT)     
  - valid until 15th June 2018
 Regular Price: EUR 490 (exc VAT) 

Discounts available for:
 Microchip Design Partners
 Groups
 Microchip Academic Partners

The Microchip name and logo is a registered trademark of Microchip Technology Incorporated in the U.S.A. and other countries. All other trademarks mentioned herein are the property of their respective companies.
© 2018 Microchip Technology Inc. All rights reserved. MEC2209Eng/05.18

Register Today
www.microchip.com/eumasters



20   June 2018 www.eenewseurope.com News @eeNewsEurope

EV POWERNEWS & TECHNOLOGY

2MW charging concept for electric aircraft 
also charges trucks
By Christoph Hammerschmidt

If aircraft are to be fitted with electric propul-
sion soon after street vehicles, the developers 
of charging infrastructures will have to face 

new challenges. Chargepoint recently presented 
a concept for charging electric aircraft designed 
for 2MW that could also be suitable for electric 
trucks.

In view of the transition to electrified trucks 
and aircraft expected in the next few years, the 
concept design is a proposal for high-perfor-
mance charging applications and is intended 
to stimulate discussions on a uniform plug in 
the industry. Uber plans to enter the first of its 
so-called “Elevate” markets (Los Angeles, Dal-
las and Dubai) as early as 2020. According to 
analysts, by 2030 fifteen percent of trucks sold 
worldwide will already be electrified, with these 
vehicles catching up with diesel vehicles in terms 
of costs from 2025. Aircraft manufacturers are already testing 
electric drives for a number of applications, which could lead 
to cost savings of several hundred billion dollars in this industry 
sector.

“The powertrain debate is over and electrification has estab-
lished itself as a drive method in all transport categories, which 
is reflected in the growing interest in electrifying trucks, aircraft 
and beyond,” said Pasquale Romano, President and CEO of 
ChargePoint. The new design not only provides a first look at a 
single industry connector that can be useful to truck and aircraft 
manufacturers and operators, but is also the impetus for an 
important discussion in the industry”.

Many of the loading requirements for heavy goods vehicles 
are similar across the different categories: electric trucks and 
aircraft have the same loading requirement profile and both 
require high-performance, fast loading processes. These com-
mon requirements suggest the need for a single connector, the 
benefits of which are obvious: A uniform connector not only 
reduces complexity for manufacturers, drivers and pilots, but 
also reduces costs and ensures economies of scale.

ChargePoint’s engineering team focused on several key fac-
tors in developing the new design. Up to four interfaces for the 
battery management systems (BMS) and four 500 amp circuits 
for the power supply are required to achieve the required per-
formance. Each circuit will have a voltage range of 200 to 1,000 
volts. To enable autonomous transfer of data and vehicle infor-
mation, high-speed data transmission has also been added. 
Since heavy goods traffic places high demands on robustness, 
the connector must withstand the stresses of frequent use, but 
at the same time be easy to plug in and remove. 

A motorized system assists the inserting process, while the 
robust construction offers protection against falls and the often 
rough handling when loading heavy-duty vehicles. The con-
nector also supports optional liquid cooling during the charging 
process of aircraft and trucks and can be operated either manu-
ally or robot-controlled.

ChargePoint has been a charging partner of Uber’s Elevate 
initiative since 2017; both companies have joined forces to drive 
the innovations that will bring a fleet of VTOL electric aircraft 
into service within five years. To develop the specific designs for 
the Skyports where VTOL aircraft park and charge in everyday 
use, ChargePoint relies on its ultra-fast Express Plus loading 
platform.

Uber announced last year that it intends to hold flight dem-
onstrations in the first Elevate cities in the USA - in Dallas-Fort 
Worth / Frisco and Los Angeles - as early as 2020 and will also 
offer commercial Elevate services in these cities from 2023. 
Uber has entered into partnerships with several established 
aircraft manufacturers who will develop VTOL electric vehicles, 
including Aurora Flight Sciences, Pipistrel Aircraft, Embraer and 
Bell Helicopter. Last autumn, Uber signed a Space Act Agree-
ment with NASA to develop new concepts for the manage-
ment of unmanned traffic and unmanned aerial systems, which 
provide a reliable means of handling unmanned air traffic at low 
altitudes.

According to Uber analysis, electric aircraft will travel at 
speeds of up to 320 kmph; after several years of operation, the 
company expects a trip with Uber Elevate to cost the same as a 
UberX trip over the same distance.

Four BMS interfaces, currents of 4 x 500A at up to 1000V:  
Chargepoint’s concept to charge electric aircrafts.

https://twitter.com/eenewseurope
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Robot insect is powered
by a laser
By Nick Flaherty

Researchers at the University of Washington have developed a tiny robotic in-
sect that is powered by a laser. The robots use tiny wings because they are too 
small to use propellers, but the electronics and batteries they need to power 

and control their wings are too heavy for these miniature robots to carry.
RoboFly is slightly heavier than a toothpick and is powered by a laser beam. It 

uses an on-board photocell to converts infrared laser energy into enough electricity to 
operate its wings.

“Before now, the concept of wireless 
insect-sized flying robots was science 
fiction. Would we ever be able to make 
them work without needing a wire?” 
said Sawyer Fuller, an assistant profes-
sor in the UW Department of Mechani-
cal Engineering. “Our new wireless 
RoboFly shows they’re much closer to 
real life.”

The engineering challenge is the 
flapping. This is a power-hungry pro-
cess, and both the power source and 
the controller that directs the wings 
are too big and bulky to ride aboard a 

tiny robot. So Fuller’s previous robo-insect, the RoboBee, received power and control 
through wires from the ground. For the Robofly they used the photocell with the IR 
laser. 

“It was the most efficient way to quickly transmit a lot of power to RoboFly without 
adding much weight,” said Shyam Gollakota, an associate professor in the UW’s Paul 
G. Allen School of Computer Science & Engineering.

However, the photocell does not provide enough voltage to move the wings so the 
team designed a circuit that boosted the 7V output to the 240 V needed for flight. The 
tam also added a microcontroller that modulates the voltage to mimic the fluttering 
of a real insect’s wings at 120Hz. “This acts like a real fly’s brain telling wing muscles 
when to fire,” said Vikram Iye a doctoral student in the UW Department of Electrical 
Engineering. “On RoboFly, it tells the wings things like ‘flap hard now’ or ‘don’t flap.’”

“It uses pulses to shape the wave,” said Johannes James, mechanical engineering 
doctoral student. “To make the wings flap forward swiftly, it sends a series of pulses 
in rapid succession and then slows the pulsing down as you get near the top of the 
wave. And then it does this in reverse to make the wings flap smoothly in the other 
direction.”

For now, RoboFly can only take off and land. Once its photovoltaic cell is out of the 
direct line of sight of the laser, the robot runs out of power and lands. But the team 
hopes to soon be able to steer the laser so that RoboFly can hover and fly around. 
Future versions could use tiny batteries or harvest energy from radio frequency sig-
nals, said Gollakota, with more advanced brains and sensor systems.

“I’d really like to make one that finds 
methane leaks,” said Fuller. “You could 
buy a suitcase full of them, open it up, 
and they would fly around your build-
ing looking for plumes of gas coming 
out of leaky pipes. If these robots can 
make it easy to find leaks, they will be 
much more likely to be patched up, 
which will reduce greenhouse emis-
sions. This is inspired by real flies, 
which are really good at flying around 
looking for smelly things. So we think 
this is a good application for our Ro-
boFly.”

The Robofly developed at the University of 
Washington.

An IR laser illuminates the photo cell to 
power the Robofly.
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IMEC, Unisantis develop vertical-transistor SRAM
By Peter Clarke

At the IMEC Technology Forum 
(ITF) held last May in Antwerp, 
Belgium, the research institute 

revealed it has been working with Uni-
stantis Electronics Singapore Pte Ltd., a 
pioneer of Surrounding Gate Transistor 
(SGT) semiconductor technology.

The two organizations are working on an extreme ultraviolet 
lithography enabled process to produce a six-transistor SRAM cell 
with an area of about 0.02 square microns. This would meet or 
exceed the cell area of the N5 (5nm) technology node but because 
the transistors are organized vertically with gate all around a pillar, 
they would have a much-relaxed pitch of about 50nm

An Steegen, executive vice president of semiconductor technol-
ogy and systems, said that the vertical gate-all-around SGT-based 
cells have a 20 to 30 percent reduced area compared to horizontal 
gate-all-around FETs, while also outperforming these in terms of 
operating voltage, standby leakage and stability.

“SGTs have all the advantages of horizontal gate-all-around 
transistors, allowing a near-perfect electrostatic control of the tran-
sistor channel,” says Professor Masuoka, in a statement issued by 
IMEC. “But because the channel is a vertical pillar, the concept has 
the potential for a significant area reduction compared to horizontal 
nanowire-based transistors.”

Unisantis is not so much a startup as a long-term research 
team. It was founded in 2004 to develop three dimensional transis-
tors and was joined by Professor Fujio Masuoka as chief technol-
ogy officer. Previously Professor Masuoka had spent 23 years at 
Toshiba Corp. He is credited as the inventor of the flash memory. 
Since 2007 Unisantis has been working with the Institute of Micro-

electronics in Singapore on the development of Surrounding Gate 
Transistors.

IMEC and Unisantis used design process technology co-
optimization (DCTO) to develop both the SRAM design with a bit-
cell area of 0.0205 square microns, using a minimum pillar pitch

of 50nm. This is 24 percent better than the smallest SRAM 
designs published to date.

One key challenge of the development involved the mechanical 
stability of the pillars at the high aspect ratios required. Through 
the use of single-exposure EUV lithography – rather than quad ex-
posure optical immersion lithography the number of process steps 
was reduced. This improved mechanical stability and resulted in 
cost comparable to that of a FinFET-based SRAM.

Steegen said that IMEC and Unistantis have designed individual 
bit cells and small arrays of various sizes. The circuits are in the 
process of being fabricated and Steegen said she expected elec-
trical results soon.

In a side meeting at the ITF Steegen was asked whether the 
SGT would be applicable to general logic as well as to SRAMs. 
Steegen said yes in principle but pointed out that for general logic 
IMEC generally reckoned on using three lateral wires in a gate-all-
around extension of a FinFET. Therefore, it would be logical that 
three vertical transistors would be required. This would reduce the 
area advantage that is present in the SRAM case.

Unisantis has not been explicit about its business model but 
has said that foundries could manufacture devices with current 
tooling suggesting the company might be looking to pursue a 
licensing approach to the market. Steegen said IMEC has a col-
laboration agreement with Unisantis to produce devices. “Then we 
will see what the next steps will be.”

Biodegradable implantable sensor monitors healing tendons
By Julien Happich

Using stretchable bio-compatible and biodegradable poly-
mers as well as hydrolysable magnesium for the metal 
electrodes, researchers from Stanford University and the 

University College London have devised 
a dual strain and pressure sensor which 
could be implanted upon reparative surgery, 
to monitor tendon healing. 

They argue that by monitoring in real-
time the mechanical forces on tendons after 
surgical repair, physicians could literally 
customize rehabilitation protocols for the 
patient’s needs, finding the exact balance between active exer-
cises and immobilization for speedier recoveries while avoiding 
rehabilitation-related injuries.

In a paper titled “A stretchable and biodegradable strain 
and pressure sensor for orthopaedic application” published in 
Nature Electronics, the team led by Zhenan Bao proposes a 
laminated structure encompassing a capacitive strain sensor 
(two thin film comb electrodes sliding relative to each other) and 
a thin, flexible capacitor featuring a specifically designed micro-
structured elastic dielectric layer for the pressure sensor. 

For the flexible part, the researchers used two biode-
gradable elastomers poly(glycerol sebacate) (PGS) and 
poly(octamethylene maleate (anhydride) citrate) (POMaC) 

initially developed for tissue engineering applications inside 
the body and known for their biocompatibility upon degrada-
tion, when body fluids eventually permeate through the sensor 

packaging. The electrodes are made of 
Mg evaporated on top of a biodegrad-
able polymer substrate (PLLA). Upon 
hydrolysis, metal magnesium forms 
highly soluble magnesium oxides that 
can be evacuated naturally.

Providing independent discrimina-
tion of strain and pressure, the laminat-

ed sensors were designed to degrade after their useful lifetime, 
eliminating the need for a second surgery to remove the device. 
The paper reports a strain sensor designed to operate in the 
0-15% strain sensing range, close to the in vivo strain exerted 
on tendons (under 10%) and capable of discriminating strain 
as small as 0.4%. The pressure sensor was designed to detect 
pressures as low as 12 Pa and as high as 430 kPa. The authors 
also report a response time in the millisecond range as well as 
an excellent cycling stability for strain and pressure sensing. 
The sensor was tested in vitro, with its degradation observed 
over 8 weeks in a phosphate buffered saline solution at 37°C. It 
was designed to remain operational in vivo for over two weeks, 
with in-vivo tests performed subcutaneously on rats.

https://twitter.com/eenewseurope
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Innovative car antenna can handle large data volumes
By Christoph Hammerschmidt

Cars use more and more wireless services. This 
pushes conventional receivers to their capacity 
limits. Scientists from the Karlsruher Institut für 

Technologie (KIT) have developed an alternative. Mobile 
phones, satellite navigation, WiFi, door openers - modern 
cars use a plethora of wireless services. The antennas 
for transmitting and receiving are usually mounted in the 
“shark fin” on the roof. But because the number of mo-
bile communication systems and the flood of data to be 
handled is constantly growing, more complex antenna 
systems are needed, and space in the slim modules is becoming 
scarce. The trend towards autonomous driving further exacerbates 
this problem. Engineers at the Karlsruhe Institute of Technology 
(KIT) have now designed a reconfigurable antenna system that can 
handle large amounts of data from different services simultaneously.

“If you want to transmit large amounts of data to as many users 
as possible at the same time without errors, you face different chal-
lenges depending on the environment,” explains Thomas Zwick, 
head of the Institute for High Frequency Technology and Electronics 
(IHE) at KIT. For example, anyone who wants to make a phone call 
in a busy place like an airport is typically facing a capacity problem 
since many people want to communicate here at the same time. 
Those who want to make a phone call in the Alps, on the other 
hand, often have no network coverage.

Since the data services of cars are often safety-relevant, they 
must function reliably everywhere. According to Zwick, the decisive 
factor here is the radiation characteristic. Today, car antennas are 
used whose electromagnetic field spreads evenly in all directions. 
“At first glance it seems to be the right choice, as signals from all 
directions can be received while the car is moving,” says Jerzy 

Kowalewski of the IHE. The problem: 
In urban areas, for example, signals 
can be deflected from house walls. 
The result: incomplete transmission 
until complete data loss. In addition, 
there are the capacity and cover-
age problems mentioned. MIMO 
technology (Multiple Input Multiple 
Output), which is part of the new LTE 
mobile communications standard, is 

intended to solve this problem. However, this requires several anten-
nas with transmitters and receivers, which makes the systems more 
complex, larger and more expensive.

At the IHE, the researchers have therefore experimented with 
reconfigurable antenna systems in order to reduce the number of 
transmitters and receivers required to a minimum. Their electromag-
netic fields are not static, but can change their radiation character-
istics. “Individual segments of the antenna can be switched on or 
off alternately by means of electronic switches. This changes the di-
rectional characteristics of the respective transmitters and receivers. 
The parallel transmission of data over different propagation paths 
increases the capacity of the system and the data rate.

As a result, the KIT system requires fewer transmitters and 
receivers. This not only saves costs, but also space. Together with 
scientists from the Vienna University of Technology, the Karlsruhe 
researchers have also investigated whether their antennas can be 
lowered into the roof in the future in a space-saving and aerodynam-
ic manner. Antenna cavities integrated into the body offer ten times 
higher data volumes than the conventional shark fin housings and 
can be completely concealed under the roof line. 

Digital tyre checks on-the-go
By Julien Happich

In cooperation with the tyre retail and 
car service chain Vianor, Finnish tyre 
manufacturer Nokian Tyres has developed 

a digital tyre-tread scanning service, dubbed 
SnapSkan to automate tyre condition checking 
and monitoring. 

SnapSkan makes measuring tyre tread depth 
quick and easy by utilising the latest 3D scan-
ning technology, with scanning ramps installed 
at parking garages’ exits or entries. As cars drive 
over the scanner ramp when entering or exiting the parking ga-
rage, SnapSkan automatically scans the tyres. Driver can opt-in 
by SMS or online either before or after the scanning to get the 
digital report of their tyres’ condition. If they choose not to opt-
in, all the information SnapSkan has gathered of the vehicle will 
be permanently deleted within a week. If they opt-in for the re-
port, it is sent to the driver’s mobile device totally free of charge. 
The report includes the measurements of tyre treads and a code 
that offers a discount on new tyres in selected stores.

SnapSkan is the world’s first tyre scanning service that is 
fully automatic and available at a public location to everyone, 
the service is now launching five new checking points in the 
Nordic countries, setting up Nokian Tyres apart from other tyre 
manufacturers. 

The new service allows the tyre man-
ufacturer to let drivers know about the 
condition of their tyres while educating 
them about what effects tyre condition 
has on road safety in general, explains 
Hille Korhonen, President & CEO for 
Nokian Tyres.

The free-of-charge SnapSkan ser-
vice and drive-over scanners can be lo-
cated in places that drivers usually visit, 

eliminating the need for a separate stop or a drive to a checking 
station, the service works with all tyre brands of passenger cars.

SnapSkan was first introduced in 2016 at the technology and 
startup event Slush. A prototype of the service was in use at a 
multi-storey parking garage in Helsinki and the first customer 
service point was opened in June 2017 in a parking garage in 
Turku, Finland. The customer feedback from these first two ser-
vice points was used to develop the entire SnapSkan consumer 
service even further.

This week, a total of four new SnapSkan service points will 
be opened in parking garages in various locations across Fin-
land. SnapSkan is also going international with the opening of 
a new service point in Oslo, Norway. This is the first SnapSkan 
service point outside of Finland.
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Radio access network design based on machine intelligence
By Jean-Pierre Joosting

SoftBank Corp., a leading mobile operator 
in Japan, has implemented an innovative 
method for radio access network design 

from Ericsson, based on machine intelligence. 
Compared to traditional methods, the new ap-
proach provides important benefits, for example 
shorter lead time and improved user experience.

The service groups cells in clusters and takes 
statistics from cell overlapping and potential to use 
carrier aggregation between cells into account, thus reducing 
operational expenditure and improving network performance. 
Compared to traditional network design methods, it cut the lead 
time by 40 percent.

Ryo Manda, Radio Technology Section Manager at the 
Tokai Network Technology Department of SoftBank, says: 
“We applied Ericsson’s service on dense urban clusters with 
multi-band complexity in the Tokai region. The positive outcome 
exceeded our expectations and we are currently proceeding 
in other geographical areas with the same method and close 
cooperation with Ericsson.”

The foundation for the method is a thorough analysis of 
the actual radio network environment, for example taking cell 
coverage overlap, signal strength and receive diversity into 
consideration. The high number of possible relations between 
cells as well as considerations for network evolution, calls for 
substantial computational power and state-of-the-art machine 
learning techniques.

This highly complex task was a tremendous 
challenge that Ericsson solved by implementing 
a cutting-edge design concept based on network 
graph machine learning algorithm (community 
detection) that Ericsson has now patented. 

Despite these challenges, SoftBank was 
able to automate the process for radio access 
network design with Ericsson’s service. Big data 
analytics was applied to a cluster of 2000 radio 

cells and data was analyzed for the optimal configuration.
Peter Laurin, Head of Managed Services at Ericsson, says: 

“There is a huge potential for machine learning in the telecom 
industry and we have made significant investments in this 
technology. It is very exciting to see that the new methods 
have been successfully applied in SoftBank’s network. There 
is a strong demand for this type of solutions and deployments 
of this service to other tier-one operators in other regions are 
ongoing.”

Ericsson is combining extensive radio networks competence 
with the latest machine learning advances to provide a key dif-
ferentiator for customers on the road to automation. To support 
Ericsson’s global strategy to bring machine intelligence into 
different streams, Ericsson Network Design and Optimization 
is running an Artificial Intelligence Accelerator Lab, hosted in 
Japan and Sweden, looking to develop these use cases.

Ericsson’s centralized and elastic radio access network de-
sign method is sold as a service and supports LTE networks.

Lattice promises edge-AI at minimal cost
By Julien Happich

Building on its small form factor 
and low power ECP5 and 
iCE40 UltraPlus FPGAs, Lat-

tice Semiconductor has packaged a 
complete technology stack dubbed 
sensAI that combines modular hard-
ware kits, neural network IP cores, 
software tools, reference designs and 
custom design services to accelerate the integration of machine 
learning inferencing into broad market IoT applications. 

Since the company’s FPGAs are widely used as highly 
configurable I/Os for bridging chips in low power edge devices, 
it would only take a new code compile to smarten up edge de-
vices, hardly a redesign, claims the company, virtually offering AI 
for a few cents.

“One of the first things that customers tell us is, we like AI, 
we understand the value but we are not willing to do significant 
changes to our design to fit AI. We need to use existing sen-
sors and processors. So AI chips should have very flexible I/Os, 
definitely not something ASICs are good at”, Deepak Boppana, 
senior director, product and segment marketing at Lattice Semi-
conductor told eeNews Europe. 

The Lattice sensAI stack is optimized for ultra-low power 
consumption (under 1mW to 1W) in packages ranging from 5.5 
to 100mm2 and boasts excellent interface flexibility (MIPI CSI-2, 
LVDS, GigE, etc.), facilitating edge computing close to the source 
of data.

Lattice’s sensAI stack includes modular hardware 
platforms, first the ECP5 device-based Video Inter-
face Platform (VIP), including the Embedded Vision 
Development Kit, and the iCE40 UltraPlus device-
based Mobile Development Platform (MDP). It also 
comes with two new IP cores, a Convolutional Neu-
ral Network (CNN) accelerator optimized for Lattice’s 
ECP5 FPGA with support for variable quantization 

(16/8/1) for weights and activation and a Binarized Neural Net-
work (BNN) accelerator optimized for the iCE40 UltraPlusFPGA 
with support for 1 bit weight, 1 bit activation quantization. 

Lattice also packaged software tools including a neural 
network compiler tool for Caffe/TensorFlow to FPGA, allowing 
designers to implement networks developed using standard 
frameworks into Lattice FPGAs without prior RTL experience.

Lattice Radiant design software and Lattice Diamond de-
sign software complete the sensAI stack together with several 
reference designs for face detection, key phrase detection, 
object counting, face tracking, and speed sign detection. Lattice 
bundles this with an eco-system of design service partners able 
to deliver custom solutions for broad market applications, includ-
ing smart home, smart city, and smart factory.

In the future, third party AI IP cores may be included in the 
stack. Boppana envisions that the low-power FPGAs could be 
used to perform always-on inferencing and key phrase detection 
or face/object detection for smart TVs or smart vending machines 
that would only turn on when they detect a face. 

https://twitter.com/eenewseurope
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Self-assembled carbon sulfur battery could charge in seconds
By Nick Flaherty

Researchers in the US believe they have developed an 
entirely new battery architecture that is easier to build and 
much faster to charge. 

Instead of having the batteries’ anode and cathode on either 
side of a non-conducting separator, a team at Cornell University 
in Ithaca, New York, intertwined the components in a self-assem-
bling, 3D gyroidal structure, with thousands of nanoscale pores. 
These pores are filled with carbon and sulfur to form the battery 
cell.

“This is truly a revolutionary bat-
tery architecture,” said Ulrich Wiesner, 
professor of engineering at Cornell who 
led the team. “This three-dimensional 
architecture basically eliminates all 
losses from dead volume in a device but, 
more importantly, shrinking the dimen-
sions of these interpenetrated domains 
down to the nanoscale, as we did, gives 
you orders of magnitude higher power 
density. In other words, you can access 
the energy in much shorter times than 
what’s usually done with conventional 
battery architectures. By the time you put 
your cable into the socket, in seconds, 
perhaps even faster, the battery would be 
charged,” he said.

The architecture for this concept is 
based on block copolymer self-assembly, 
which the Wiesner group has employed 
for years in other devices, including a 
gyroidal solar cell and a gyroidal super-
conductor.

The gyroidal thin films of carbon - the 
battery’s anode, generated by block co-
polymer self-assembly - uses thousands 
of periodic pores around 40nm wide that 
are coated with a 10nm layer that is elec-
tronically insulating but ion-conducting 
using electro-polymerization. This creates 
a pinhole-free separation layer which is 
essential to avoid the catastrophic failures 
that lead to fires in mobile devices such 
as cell phones and laptops.

The next step is the addition of the 
cathode material, in this case sulfur, to 
almost fill the pores. As sulfur can accept 
electrons but doesn’t conduct electric-
ity, the final step is backfilling with an 

electronically conducting polymer called PEDOT (poly[3,4-ethyl-
enedioxythiophene]). While this architecture offers proof of concept 
it still has challenges says Wiesner. Volume changes during dis-
charging and charging the battery gradually degrade the PEDOT 
charge collector, which doesn’t experience the volume expansion 
that sulfur does. “When the sulfur expands you have these little 
bits of polymer that get ripped apart, and then it doesn’t reconnect 
when it shrinks again”, Wiesner explains.

Our mission critical resistors know  

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

More than 35 years and 20 billion kilometers... 
Now that’s reliability.
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Encryption imperative
By Paul German

In this increasingly regulated environment, encryption is – or 
should be – a fundamental component of the defence in 
depth security model. Whilst organisations globally have 

been wrestling with the escalating security demands created in 
a continually evolving cyber threat landscape, the introduction 
of GDPR this year has radically extended the business implica-
tion of any data breach. Knowing the possible fines for non-
compliance, there is a very real risk that a data breach could 
lead to company failure.

Given the growing acceptance that a breach is a ‘when’ not 
‘if’ event, organisations have evolved beyond perimeter only 
security models to increasingly lock down data – both at rest 
and in motion. The key problem is the way 
in which encryption has been deployed to 
date. Traditionally an organisation’s infra-
structure is broken down into seven layers 
– following the Open Systems Interconnec-
tion model (OSI model), from the physical 
(Layer 1) through to Application (Layer 7). 
The usual technique of adding encryption 
at Layer 2 (Data Link) and Layer 3 (Net-
work) essentially means asking routers and 
switches to undertake an additional – and 
demanding - task.

The result is not only drastically com-
promised network performance but also 
significant management and troubleshoot-
ing issues – often bad enough to drive 
organisations to switch off the encryption 
solution. In addition, as soon as Layer 2 
and Layer 3 encryption is switched on, 
the organisation is completely blind to the 
traffic going across the network: it is not 
just the data that is encrypted but the file 
headers and network packets. The only option, therefore, when 
the application team needs to investigate performance prob-
lems is to switch off encryption – creating additional risk and  
leading to  a security/operations stand-off.

Layer 4 Encryption
The answer to the continued friction between operational 
goals and security imperatives is to decouple encryption from 
the infrastructure completely. Rather than being embedded in 
routers, switches or firewalls, Layer 4 encryption technology 
is completely separate from the underlying infrastructure. By 
creating an overlay solution that is dedicated to providing the 
level of trust for data in motion and applications moving across 
the infrastructure, this model avoids any impact on network 
performance and complexity. Furthermore, Layer 4 operates in 
‘stealth’ mode: it is only the data payload that is encrypted – not 
the entire network data packet.

This approach has two essential benefits. Firstly, a hacker 
that cannot see that encryption has been turned on (because 
the file headers are not encrypted), will have no idea whether 
the data is sensitive or not – it all looks like worthless data, 

malformed and of no use. Secondly, if the organisation needs 
to troubleshoot, key information – such as source/destina-
tion ports and IP Address information is still visible, enabling 
investigation and remedial work to be undertaken whilst the 
encryption is still turned on. All of the complex management 
and maintenance problems created by Layer 2 and Layer 3 
encryption are removed. The data in motion is secure without 
adding complexity or compromising operational performance of 
the infrastructure.

Layer 4 encryption also overcomes the problems created by 
application vendors opting to introduce third party encryption 
solutions into applications to create a secure connection be-

tween clients and servers. While the theory was great, security 
threats such as Heartbleed and Poodle, which compromised 
sessions, threw application vendors into a spin. The challenge 
of getting the third party to fix the problem, then update the ap-
plication, download a patch and ensure customers have applied 
that patch across their estate is huge – leaving many applica-
tions still unpatched years later.  Creating a Layer 4 encryption 
overlay ensures that application data is secure and resolves the 
software provider’s security challenges. Indeed, even if the ap-
plication encryption has been updated, adding Layer 4 encryp-
tion creates a double encryption model that ensures whatever 
may happen in the future to compromise the application, the 
organisation will be secure.

Conclusion
This is the fundamental concept that organisations need to un-
derstand – trust nothing, secure everything. By adopting a zero 
trust model and accepting an inherent risk of breach organisa-
tions can take a far more proactive approach to securing data 
across the entire infrastructure.

Adding Layer 4 Stealth encryption not only secures critical 
data – and underpins compliance with regulations including 
GDPR - but it does so without compromising network perfor-
mance or operational agility.

Paul German is CEO at Certes Networks –  
www.certesnetworks.com
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Security is needed to underpin healthcare IoT
By Mark de Clercq

It’s impossible to deny the IoT explosion happening today. 
Across a wide range of industries – automotive, manufactur-
ing, homes, transportation, to name just a few – we’ve seen 

a rapid expansion and adoption of IoT devices. By 2020, just 
two years from now, we’ll be looking at an annual market with 
an estimated value of more than $260 billion.

It is notable that according to this source, the things them-
selves will be less than one fifth of the value but that is still 
approximately $50 billion of annual spending.

In the health and medical world, the influence and adop-
tion of IoT devices will have – and in fact, is already having – a 
profound effect on our own personal, individual well-being. 
Heart monitors, connected pacemakers, health and wellness 
wearables, glucose monitors, blood pressure monitors, smart 
inhalers – these are a just few of the innovations changing how 
medical care is administered and tracked in a hyper-connected 
world.

But, in the rush to overhaul the healthcare landscape with 
innovative and exciting technologies, it’s important that the de-
velopers of these IoT devices are not overlooking fundamental 
security that could be as detrimental as the devices themselves 
are hoped to be beneficial.

Command and control
Any product, regardless of whether or not it’s an IoT device, hits 
the market with potential concerns about product failure and 
vendor and manufacturer liability for that failure. That’s nothing 

new. But, what is new is the acute level of risk that vulnerabili-
ties in IoT devices, particularly healthcare IoT devices, present 
to their users – be it patients, doctors, administrators or anyone 
in between.

Design vulnerabilities in these devices may provide backdoor 
entry points for malicious actors to take over these devices – 
in other words, command and control. These fears were best 
brought to light in 2017, when the United States’ Food and 
Drug Administration recalled over 500,000 pacemakers over 
the threat of command and control vulnerabilities and other lax 

cybersecurity protection that could have left patients with pace-
makers with a critically dangerous vulnerability to hackers.

Data hacking and harvesting
Command and control is not the only risk facing the security of 
IoT healthcare devices. The overall threat of data hacking and 
harvesting raises many of the same fears, in addition to more 
broad concerns about user privacy standards and expectations.

The recently revealed Spectre and Meltdown vulnerabilities 
very publicly crystallized these fears.

Connected healthcare IoT devices may be running operating 
systems on processors that were vulnerable to the Spectre and 
Meltdown exploits. Even worse, they may be just as vulnerable 
to similar future attacks that can and likely will occur at some 
point down the line. These attacks would be troubling enough 
on their own. But, the fact that healthcare IoT devices – and the 
patient data they collect and use – exist in a shared infrastruc-
ture only raises the risks and stakes that come with sensitive 
information leaks, privacy breaches and illicit data harvesting.

Making device security a priority 
for healthcare IoT
I don’t want to sound overly doom-and-gloom about this. The 
fact is, IoT can do, and is doing, a lot of good in the health-
care space, and these innovations and positive outcomes – for 
doctors, patients, researchers, administrators, everyone across 
the board – will only continue to grow in the years ahead. But, 
at the same time, we need to be honest about the two sides 
to this coin, and that the other side boasts a serious level of 
security risks.

Being honest about those risks also means doing something 
about them, too, and luckily, we have the power to do just that. 
IoT developers and engineers can tackle these security and 
privacy concerns head on by prioritizing device designs that 
integrate components with built-in, cybersecurity protections.

Cryptographic algorithms, hashing functions, random num-
ber generators and secure key storage and management are 
just a few of the key security hardware blocks to look for in IoT 

Mark de Clercq is director of Bluetooth Low Energy at Dialog 
Semiconductor - www.dialog-semiconductor.com

Mark de Clercq, director, Bluetooth Low Energy, Dialog 
Semiconductor plc
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System-On-Chips. Manufacturers must emphasize these and 
other solutions in their IoT device designs to ensure a more ro-
bust level of cybersecurity that can keep up with the threats that 
our healthcare devices may face at any given time.

At the same time, we can’t think of this as a problem with 
just a hardware solution; there is a software side to this equa-
tion we have to consider, too. Developers must guarantee 
they’re overlaying software that uses this hardware architecture 
to deliver secure services like secure booting, software au-
thentication and data encryption. These services are critical for 
applications to protect themselves from security risks. While the 
hardware security blocks are important, too, without this layer 

of software protection layered on top of them, then the hard-
ware is just wasted silicon.

The IoT is paving the way to a bright future in healthcare, 
where hyper-connected devices can help to improve patient 
care outcomes, provide cutting-edge tools for doctors and 
streamline patient data collection. But, the flip side of this coin 
is a new level of security and privacy risks. Developers can’t 
anticipate every future security threat on the horizon, but they 
have to begin integrating software and hardware security fea-
tures into their device designs now in order to stave off as many 
of these potential risks as possible.

Implementing effective security and data 
retention in embedded designs
By Bernd Hantsche and Richard Ward

Embedded technology is becoming increasingly con-
nected, with IoT sensor nodes being rolled out in vast 
numbers and in many cases access to cloud-based ser-

vices being required. Items of hardware are therefore ever more 
exposed to an array of different security issues, with attack 
surfaces expanding all the time and the level of sophistication 
employed by hackers also heightening. This article looks at the 
principal areas where such vulnerabilities are situated and what 
can be done to defend them. 

The transfer of data using some type of wireless communica-
tion is a fundamental part of the majority of modern embedded 
system designs - covering everything from wearable electron-
ics right through to factory automation equipment. There is a 
plethora of different wireless protocols that can be chosen from, 
each being optimised for particular application scenarios. 

Wi-Fi has proved to be a popular method through which 
to establish communication between embedded systems, as 
it is easy for engineers to implement and the ICs required are 
inexpensive. One of the problems with this, and other wireless 
communication technologies, is that it can be subject to serious 
security breaches - such as man-in-the-middle (MITM) attacks.

 Here a third party is able to infiltrate the communication 
taking place between two endpoints by managing to simultane-
ously impersonate the opposing endpoint seen by each respec-
tively and thereby gain the opportunity to receive potentially 
important data that was not originally intended for them.

It is now widely recognised that Wi-Fi protected access 2 
(WPA2) based encryption has certain shortfalls which can allow 
hackers to intercept Wi-Fi transmitted data, with tools easily 
available that are capable of sniffing out wireless traffic which 
has WPA-based protection, then subsequently compromis-
ing it. In order to combat this, it is advised that in addition to 
constructing a strong WPA2 key, wireless security protocols 
such as secure socket layer (SSL) and transport layer security 
(TLS) are used, while the less robust 4-digit PIN Wi-Fi protection 

setup (WPS) is deactivated - as this is relatively straightforward 
for hackers to crack. 

Elevated degrees of security are derived by deployment of 
a media access control (MAC) address filter, as this will only 
give network admission to a list of approved devices (each with 
their own specific hardware-defined 12-character identification 
code). Devices trying to gain access that do not appear on this 
list will simply be blocked. However, it must be noted that it is 
possible for MAC addresses to be faked. 

Thanks to its inherent low power consumption, Bluetooth is 
proving to be an attractive option when it comes to the trans-
fer of relatively low data rate information over short distances 
(and has almost become ubiquitous in the personal networks 
required by wearables and handheld consumer products). Fur-
thermore, with the advent of new generations of the Bluetooth 
standard (in particular Bluetooth 5), both the range and the data 
rate have been increased significantly. As the operational dis-
tance that Bluetooth transmissions can support has grown the 
risk posed by MITM attacks has correspondingly increased. 

The 128-bit advanced encryption standard (AES) capabilities 
incorporated into the Bluetooth 5 protocol, plus advanced fre-
quency hopping (AFH), help to mitigate some of the prospective 
security threats. Also, the built-in forward error correction (FEC) 
mechanism means that ongoing data integrity is maintained 
during transmission - detecting and correcting errors as and 
when they arise. 

By selecting a Bluetooth 5 IC (or module) with integrated 

Bernd Hantsche is Head of the GDPR Team of Excellence and 
Marketing Director Embedded & Wireless at Rutronik –  
www.rutronik.com. 
Richard Ward is Semiconductor Marketing Manager  
at Rutronik.

The Optiga Trust X security IC from Infineon.
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Arm beefs up cortex-M35P security
By William Wong

Arm’s Platform Security Architecture has many aspects, 
and has included many of these ideas into its Cortex-
M23 and M33 that incorporate TrustZone features. Its 

latest addition initially targets the new Corex-M35P—the trailing 
P indicates further security protection. More specifically, it 
adds features such as tamper resistance to the already existing 
TrustZone support in the ARMv8-M architecture. The security 
enclave and cryptographic IP provides protection against side-
channel attacks.

As with most of Arm’s IP designs, this allows designers to 
incorporate the new security features simply by choosing the 
architectural design that includes them. The Cortex-M35P 
is one piece; the other two are the CryptoCell-312P and the 
CryptoIsland-300P. 

Like the Cortex-M35P, the others offer enhanced security 
features when compared to their earlier counterparts that have 
been available to chip designers.

Not all applications will require the level of security provided 
by the Cortex-M35P, CryptoCell-312P, and CryptoIsland-300P. 
The new Cortex-M chips already include encryption that’s part 
of the TrustZone support, but this has the possibility of be-

ing bypassed by physically compromising a chip. The added 
anti-tampering support addresses this as well as side-channel 
attacks, such as those that target power-related breaches.

The new security systems will be valuable for a host of ap-
plication areas, including control systems within cars, to IoT and 
IIoT solutions that will not have secure facilities to protect them 
from physical access. The Cortex-M35P will support ISO 26262 
certification.

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

The new Cortex-M35P, CryptoCell-312P, and the CryptoIsland-
300P add physical security to already existing secure 
processor designs.

encryption functions, greater security assurance 
can be implemented into embedded designs. 
For example, Nordic Semiconductor’s nRF52840 
multi-protocol (Bluetooth 5/ANT/Thread) SoC 
supplements its 128-bit AES encryption with the 
highly effective ARM CryptoCell technology.

Since they are used in very short range appli-
cations (with the communication endpoints being 
only a few cm apart at most), both NFC and RFID 
are not susceptible to MITM security breaches, as 
it is obviously impractical for a third party to get 
in between the transmitter and receiver elements. 
Consequently, these wireless protocols are show-
ing themselves to be extremely useful in areas like 
healthcare, where they can be employed to acquire and then 
upload sensitive patient diagnostic data and records through 
close proximity interfacing.

The embedded system’s memory resource is another 
important aspect that needs to be addressed, as the ongoing 
retention of accurate data is of course paramount. The effect 
of cosmic rays or radioactive decay will lead to ‘soft’ bit errors 
occurring, and this can have far-reaching implications in terms 
of impact on the system’s data integrity - resulting in operations 
taking place that are not actually appropriate. 

To safeguard against such data corruption, it may be neces-
sary to utilise a redundant array of independent disks (RAID) 
system - which will allow the mean time between failure (MTBF) 
figures to be increased dramatically. For applications where 
there is frequent read/write activity a RAM memory module with 
error correction code (ECC) is recommended, as this will enable 
single-bit data errors to be dealt with through the generation of 
a redundant control bit for every saved Byte of data. 

Undertaking encryption and authentication of stored data in 
hardware represents a means via which to enhance system se-
curity against any malicious intent. One important factor here is 
that the cryptographic key is not saved onto the same platform, 

as would be the case with software-
based solutions.

At the heart of an item of net-
worked embedded hardware will 
be a microcontroller unit (MCU) of 
some description. It is vital that when 
specifying the MCU due consideration 
is given to the security mechanisms 
it features. From both an MCU and 
memory perspective, solely rely-
ing on software to protect data and 
cryptographic keys is clearly unwise, 
hardware-oriented protection will 
almost certainly be mandated. 

Semiconductor vendors, in response to this, need to es-
tablish a root of trust during the manufacturing process. With 
this in place secure boot mechanisms can be utilised, so that 
malicious code is not given a route into the embedded system. 
That way only trusted, authentic software is executed when the 
system, into which the MCU has been incorporated, boots up. 

If the MCU is deemed to have any deficiencies in respect 
to its security measures, then it will be necessary to have a 
devoted security IC to accompany it. This will help to protect 
the system against the threat of unauthorized access from third 
parties, as well as the possibility of physical attacks on remotely 
located items of hardware (in which the private encryption key 
could potentially be uncovered), while still allowing secure boot 
processes and firmware-over-the-air (FOTA) updates to be car-
ried out. Examples of such devices include Infineon’s Optiga 
Trust X, which has 521-bit ECC and 2048-bit RSA asymmetric 
encryption. 

Use of such an IC also means that responsibility for encrypt-
ing/decrypting data is no longer down to the MCU, but can be 
offloaded. This will thereby allow MCU to concentrate on other 
tasks and the embedded system’s performance to be raised 
accordingly. 

nRF52840 Bluetooth 5 SoC from Nordic 
Semiconductor.
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Client-side vs server-side encryption – 
who holds the key?
By Linus Chang 

With data breaches in the news on an almost weekly 
basis, there’s never been a better time for organisa-
tions to look at mitigation strategies. Encryption is 

one such strategy, although, if not implemented well, it will not 
necessarily lead to good security. Here, we aim to debunk some 
widespread misconceptions about this frequently debated cryp-
tographic process.

To better understand encryption it is first necessary to con-
sider the security of data in a state of transit and at rest. Gener-
ally, data in transit is secure when TLS is used (in https, for 
example) to send data from A to B. In this scenario machines 
negotiate a secret encryption key between themselves and 
one-time keys are used only for that specific transmission. No 
person retains the key, which helps to keep the data secure.

When storing data in the long-term (data at rest), however, it 
is necessary to use a different type of encryption system; one 
which requires a secret key to decrypt the data. This is where 
users might encrypt but do so without achieving much security.

The different types of encryption
The goal of encryption is to stop a security breach from becom-
ing a data breach. It is designed to be an extra level of protec-
tion when there are privilege access-level breaches or acciden-
tal misconfigurations.

To demonstrate why some forms of encryption offer better 
data security than others, let’s consider each type in turn:
•   Client-side encryption – users encrypt their own data, with 

their own key.
•   Server-side encryption with server held keys – users give 

regular (unencrypted) data to their cloud provider, with the 
latter encrypting it at their end. Users never see an encryption 
key and it’s totally out of their hands.

•   Server-side encryption with client held keys – users hold their 
own key but the server will encrypt/decrypt on their behalf.
The type of encryption chosen can make a huge difference to 

the level of security provided (see figure 1).

Knowing your adversary
When designing for security, it is important to know who your 
adversary is. Encryption protects data from three sets of parties:
1.  First party – malicious insider
2.  Second party – the cloud provider
3.  Third party – hackers/cybercriminals

When implementing multiple layers of security, it is best to 
put up each security barrier as high as possible, to minimise the 
potential for exposure. Client-side encryption is always favoured 
by cryptographers and security experts because it reduces the 
number of parties via which an attack or breach could happen. 
Only client-side encryption offers full protection against second 
and third parties.

Server-side encryption with server held keys is sometimes 
favoured by developers because it means that there are no 

changes required throughout the development process. Also, 
traditionally client-side encryption has been difficult to imple-
ment and manage (although this is no longer the case) which 
has, unsurprisingly, put people off using it.

The reality is, however, that server-side encryption doesn’t 
actually protect against third parties – and access-level miscon-
figurations can make it absolutely useless. This was demon-
strated by the recent exposure of almost 200 million registered 
US voters by The Republican National Committee (RNC) data 
firm Deep Root Analytics and two other Republican contractors 
due to an access-control failure.

Trade-off between cost and benefit
So what do most people do? Most implement either no security 
(level 0) - which costs nothing but gives zero protection - or 
server-side encryption (levels 1 and 2), because it’s simple and 
convenient (see Figure 2). This choice is reflected by research 
showing that 96% of breached data is not encrypted leaving 
organisations’ valuable information open to manipulation by 
cybercriminals.

Level 2 security is, however, a good trade-off for embedded 
devices that run off long-life batteries. On such devices, it may 
be impractical to perform the encryption on the device due to 
battery drain or CPU slow-downs, so server-side encryption 
might be the best option, and better than none at all.

Level 3 security, client-side encryption, is the best for suffi-
ciently powerful devices. For example, new encryption technol-
ogies such as ScramFS, which provides a library for developers 
to encrypt easily (for privacy) without needing to code crypto, 
can run on a Raspberry Pi device, encrypting HD video in real-
time. It also provides authentication (detection of tampering) for 
each file saved through its API.

Encryption’s role in GDPR compliance

Fig. 1: The type of encryption chosen can make a huge 
difference to the level of security provided. 

Fig. 2: What extra protections do different encryption types 
provide when regular access controls are breached?

Linus Chang is CEO of Scram Software – www.scramsoft.com 
He can be reached at linus.chang@scramsoft.com 
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Encryption hardware IP blocks adhere to 
SM2, SM3, and SM4 standards
Cryptographic IP cores provider Silex Inside has upgraded its 
hardware IP blocks for security to adhere to the SM2, SM3, 

and SM4 standards 
for secure commu-
nication defined by 
the Chinese authori-
ties. SM2 is a public 
key cryptographic 
algorithm based on 
elliptic curves, used 
for e.g. generation 
and verification of 
digital signatures; 
SM3, a hashing algo-
rithm comparable to 

SHA-256; and SM4, a block cipher algorithm for symmetric 
cryptography comparable to AES-128. These standards are 
becoming widely used in Chinese commercial applications 
such as banking and telecommunications and are sometimes 
made mandatory for products procured by Chinese govern-
ment agencies. Silex Inside has now added these standards 
to its hardware IP blocks that already included the most 
recent and widely used algorithms. The SM2 implementation 
has been added to block BA414EP, the public key engine. 
SM3 is now part of BA413, the fast and complete hashing 
engine. And SM4 has been implemented in a new, dedicated 
IP core BA419. All these upgraded blocks are also part of 
Silex Inside’s comprehensive root of trust hardware solution 
eSecure. 
Silex Inside
www.silexinside.com

Client-side encryption is the safest 
way to comply with certain aspects of 
the EU’s new General Data Protection 
Regulation (GDPR) legislation. 

As stated in Chapter 1, Article 
4, for example, ‘pseudonymisation’ 
means the processing of personal data 
in such a manner that the personal 
data can no longer be attributed to a 
specific data subject without the use 
of additional information, provided that 
such additional information is kept separately and is subject 
to technical and organisational measures to ensure that the 
personal data are not attributed to an identified or identifiable 
natural person.

Encryption is a form of pseudonymisation, with the encryp-
tion key as the “additional information”; “kept separately” is not 
clear (exactly how separate), but the intent is important because 
keeping the key alongside the data means a security breach 
that reveals the encrypted data will also reveal the encryption 
key (see Figure 3).

To exemplify this in a real-world scenario - say, due to a 
phishing attack, a company’s cloud storage account credentials 
are compromised and their data is exposed. If the cloud server 
holds the keys, it will decrypt the data and serve it to the attack-
er. In order for encryption to be most effective, the encryption 
key must be kept secret from the server (which is only possible 
via client-side encryption).

Client-side encryption = 
optimum data privacy
Dr Ron Steinfeld, a leader in post-
quantum cryptography (Monash 
University, Australia), commented, “To 
eliminate trust in the server, I would 
recommend client-side encryption. The 
reason is that in server-side encryption 
methods, the user data and encryption 
key need to be communicated to the 

server to allow it to perform the encryption. 
Even if sensitive pieces of information are completely erased 

from server memory once encryption is completed, there are 
moments of time when they are stored there. During those 
times, the user’s data is vulnerable to exposure if the server 
memory contents are exposed (e.g. due to a server security 
breach, or intentional misuse of the data by the server). 

Moreover, a breach into the server at any other time could 
initiate a hidden server process that waits until the server en-
crypts or decrypts user data and, when this is detected, dumps 
the server memory to the attacker to reveal the user’s data and/
or encryption keys. 

Consequently, server-side encryption still involves trust in the 
server to keep data private. In contrast, when using client-side 
encryption, the user’s data and key are never revealed to the 
server, only the encrypted data is revealed.”

Fig. 3: Encrypted data and encryption key must be 
kept separately to comply with Chapter 1, Article 4 
of EU GDPR.

LCD reaches 1001ppi for virtual reality 
applications
Japan Display has developed a 3.25-inch 2160x2432xRGB 
1001ppi low temperature polysilicon (LTPS) TFT LCD specifi-
cally-designed for virtual reality (VR) head mount display (HMD) 
applications. 
Last year, the company had announced the development of 
a high-pixel-density 803ppi LCD but it argues that even more 

compact-size LCDs and higher magnification lenses are re-
quired to decrease the size and weight of HMD devices. 
Instead, display resolution over 1000ppi is anticipated from 
the market. The 1001ppi LTPS TFT LCD not only features 
high pixel density, but also has improved LC response time 
from 4.5ms to 2.2ms (gray-to-gray, worst case) which helps to 
reduce motion blur. In addition to these features, the 1001ppi 
LTPS TFT LCD is able to operate at 120Hz refresh rate, though 
most displays for VR-HMD applications operate below 90Hz. 
This 120Hz refresh rate contributes to minimize system latency. 
The company plans to start commercial shipments by the end 
of March in 2019, and will accelerate the design of even higher 
resolution displays for VR-HMD applications in the future.
Japan Display
www.j-display.com
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How about a custom 
or customised display solution?
By Paul Hooper

Display choice is arguably the most complex buying 
decision on a project and your instinct might be to go 
for a standard, off-the-shelf display, but wait, have you 

considered the benefits of a custom or customised display solu-
tion? 

What’s wrong with using a standard catalogue display?
Having specified displays for thousands of projects, the answer 
is that if you choose a standard product you almost always end 
up with an ‘if only…’ 

If only the display were slightly smaller then we could use this 
cheaper housing. 
If only we could get an affordable display with a wider viewing 
angle.
If only we could find a unit that supports the non-standard inter-
face that we are committed to for legacy reasons.
If only we could get a display with no backlight – we’re strug-
gling to stay in budget and we are paying for a feature we don’t 
need. 

Designing the user interface is a hugely subjective issue. 
You’re trying to find a best fit between three major factors. One 
is budget. The second is the needs of the display end user. 
The third is the technical constraints of the project (case size, 
processor spec, interface requirements). If you limit yourself to 
a standard display you will most likely end up making a lot of 
compromises. In the vast majority of cases the best solution 
to keep close to your budget means customising a standard 
product – usually in conjunction with a display specialist who 
is close to the manufacturer and understands what options are 
available and will fit the design needs. Sometimes, the right 
solution will be a fully custom display, designed from scratch 
and made specifically for that project. That way, you get exactly 
what you want – no compromises.

What do we mean by a custom display solution?
A custom display always starts with a blank sheet of paper. We 
can design a display that meets your specifications exactly: the 
size you want, the form factor you want, the interface you want, 
the features you want and those you don’t. For example, with 
a few exceptions the majority of standard displays are based 
on standard 4:3 or 16:9 aspect ratios favoured by television or 
computer monitor manufacturers. With a full custom design, 
you can have the aspect ratio that you want. 

What is a customised display solution?
By contrast a customised display starts from one of our manu-
facturing partners’ standard products. There is a lot that can 
be done to adapt that display to your specific project needs. 
We can add films and coatings that enhance brightness and 
viewing angle, improve sunlight readability and protect against 
heat and scratches. We can remove unwanted features and add 
others. You need an enhanced backlight – no problem - we can 

add more LEDs, double brightness LEDs or long life LEDs for 
example? If you don’t need a backlight, that’s fine too – we can 
remove this to save costs. We can add EMI shielding and build 
or configure interface modules specifically for the application. 
We can even go as far as cutting down TFT displays to create 
letterbox format displays.

How much is a custom display?
A custom display is more economic than you would think. You 
don’t have to build consumer volumes to make it financially vi-
able. We’ve designed custom displays for many customers, and 
it has been economic at annual volumes of 100,000 or less.
In fact, the additional costs of a custom display are all upfront in 
the design, development and the production tooling cost stage 
and are variable depending on the final design – so it is always 
best to deal with a display specialists who can talk you through 
the most economical way forward

Can a custom display save cost?
The cost of a custom display can often be partly or fully 
recouped in a lower unit cost of the display itself. Eliminating 
unwanted features and specifications can bring a significant 
saving. There can also be savings elsewhere in the system that 
contribute to improving the economics. Using a smaller display 
can create a smaller, lighter and less power-hungry system 
which is cheaper to manufacture and ship.  

What expertise do you need to design a custom or customised 
display solution?
Displays should be considered as an integration between elec-
tronic design, mechanical design and software design of the 
system. A display needs to fit precisely into the casing and with-
stand whatever physical abuse (shock, vibration, fluids, heat) 
the environment or the user inflicts. It is driven by a processor 
and needs to support appropriate hardware (electronic) inter-
face requirements. It carries information created by the system 
software and (if it is a touch screen) needs to respond accurate-
ly to the users instructions. The display design and specification 
team need a good understanding of all three disciplines. 
Then add ergonomics – an understanding of how the user will 
use the equipment. Will they be standing in a darkened room 

Paul Hooper, Group Manager at andersDX -  
www.andersdx.com

https://twitter.com/eenewseurope
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or outdoors in the sunlight? Will they be standing in front of the 
display or will they give it a glance from the side? 
Finally throw in the commercial constraints of the project. 
Display choice is probably the single most complex buying de-
cision on the project, and it is little wonder that a standard part 
rarely fits the bill. 

How long does it take to create a custom display?
The additional lead time on custom is almost all in the initial 
design and tooling phase. Depending on the complexity of the 
project, the number of iterations and the speed of the interac-
tion between the supplier and the project team, a custom dis-
play can be designed in 10-12 weeks. The manufacturing lead 
times for custom displays is actually the same as for standard 
and customised units: normally 12 weeks though this varies as 
it does for any other component. Truthfully, there is such variety 
even of standard catalogue parts that manufacturers and dis-
tributors only carry limited stock of the most popular variants.  
Therefore most standard displays are manufactured to order.

What is the obsolescence risk on custom displays?
The obsolescence risk is actually lower with custom displays. 
Many standard displays are manufactured for high volume 
consumer products like smart phones – and manufacturers sup-
ply the industrial market with a catalogue of standard products 
based on the requirements of this market. The consequence is 
that the industrial market is subject to the vagaries of high vol-
ume consumer requirements. For example, when smart phone 
manufacturers switched to making larger phones with larger 
displays this dramatically affected the availability of smaller 2.8” 
displays because display manufacturers switched their lines 
over entirely to the new sizes. 
If you have a custom display designed to your specification 
manufactured specifically for you then you are protected from 

that risk. It is possible for customers to dual-source the same 
design from two different manufacturing partners to safeguard 
them against obsolescence. Using a specialist display design 
partner, the design work is done once, in co-ordination with dif-
ferent partners, with one design team. 
For customised display projects, we select manufacturing 
partners that specialise in the industrial market. They are not 
subject to the same commercial pressure from high volume 
customers that general suppliers see. 

A custom or customised display solution?
I hope I’ve shown conclusively why a standard catalogue dis-
play is almost never the best answer for a design. The variety 
of project requirements is so great that the chances of finding 
an off the shelf solution that offers a best fit for the electronic, 
mechanical and software specifications of a project as well 
as meeting the commercial and other constraints is extremely 
small. Often, a standard product can be customised to create 
a much better outcome. When this isn’t the case, custom is 
always an option. Yes, going this route entails a good hard look 
at the economics but it isn’t as expensive as you would think. 
For either route, it makes total sense to partner with an expert 
who is comfortable doing more than guiding you around the 
spec sheet. andersDX offers a project team including electronic 
hardware, mechanical and software specialists to ensure that 
we consider all aspects when we create a custom or custom-
ised display solution. This team understands the customer’s 
technical challenges, and can add deep insight into display 
manufacturing, based on many years’ experience and personal 
visits to the locations where they are made.  Together, we can 
create a successful and optimised solution for each project.

DISPLAY TECHNOLOGIES
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Light guides the way to ergonomic indicators
By Terry Moss

Vehicle designers have eagerly embraced the potential of 
the high-resolution touchscreen to improve the attrac-
tiveness of the user interfaces of infotainment and driver 

information systems. But the touchscreen is far from being suit-
able for all user-interface requirements in vehicle design.

High-resolution touchscreens make it possible 
to bring together multiple indicators into one place 
and represent complex information, such as 3D 
maps of the route ahead, as well as providing a 
home for traditional indicators of speed, engine 
and fuel performance. But the concentration of 
information in large, discrete displays has draw-
backs from the user-experience and ergonomics 
perspectives. The desire to pack too much infor-
mation into the touchscreen leads to distractions 
for the driver as they try to hunt for icons and dials 
that are important to them at that time among less 
important graphics.

The steering wheel is one natural home for 
indicators that are important to the driver while the 
car is moving. It is where the driver can expect to 
find cruise control settings and the icons that show 
whether direction indicators are active as well as 
warnings generated by the advanced driver as-
sistance system (ADAS) as a supplement to audio 
and vibrational alerts. For example, icons on the wheel can 
confirm to the driver which warning has been triggered, such as 
lane departure or slippery road conditions.

When the driver and other occupants are getting out of the 
vehicle, they should be aware of the outside environment. Cy-
clists and pedestrians may be about to pass by and risk being 
hit by a door that is opened too quickly. This is where ADAS 
can once again help, showing on an indicator whether there is 
someone passing by or another obstruction. 

When someone opens a door, they will most likely be looking 
in its general direction and not at one of the larger touchscreens 
in the dashboard or central pillar.  Indicators in the door control 
help ensure safety for those around the car and minimise the 
risk of damage to the vehicle from a bollard that is hard to see 
from the window. The indicator may show a green icon when 
there are no obstructions, moving to a red cross or other similar 
warning symbol if a potential hazard arises.

The problem facing the designer of automotive systems that 
need these controls is how to fit them into the limited spaces 
available within the steering wheel or doorframe and without 
compromising styling objectives. There can be extreme con-
straints on the panel depth, making it difficult to fit LEDs or 
other types of backlighting illumination behind the surface. 
What is required is a thin backlighting technology such that 
the depth required is little more than that needed to implement 
colour filters and cutouts.

An effective way of achieving thin backlighting for indicator 
panels is to employ light-guiding technology. The light guide 
takes advantage of the same effects as those employed to 
send photons over long distances through translucent fibres. 

Transparent materials convey light according to Fresnel’s Law 
of Refraction. When light moving within a material hits one of its 
outer surfaces, one part normally reflects and another refracts 
out into the adjacent material. 

However, if the incident angle is higher than a critical angle, 

which is governed by the difference in refractive indices of the 
material and its neighbour, the light will be reflected back en-
tirely into the material. This condition of total internal reflection 
allows light to be confined within the translucent material (see 
figure 1). Using a mixture of materials with different refractive 
indices, it is possible to guide light precisely to defined points, 
ones at which the critical angle is no longer satisfied and the 
light can exit.

With a light guide, the sources of illumination can be mount-
ed away from the indicators themselves. This makes it possible 
to mount the indicators where the depth below the surface is 
extremely limited. The control electronics and LEDs used to 
light the indicators can be mounted in cavities some distance 
away (see figure 2). This can also be leveraged to provide easier 
access for networking and power connections during manufac-
ture and maintenance. 

A further advantage of light-guide technology for indicator 
panels is the ability to hide elements that are not in use without 

Fig. 1: A light source at position A, exhibiting Total Internal 
Reflection at position B for a material of refractive index 
n2, where n1 is greater than the refractive index of the 
surrounding medium n2. At position C the light is scattered by 
a light extraction feature, and exits the light-guide.Terry Moss is Sales Director at Stadium IGT -  

www.stadiumgroupplc.com
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an obvious gap in the panel. Only when the system is active 
do the LEDs illuminate the various graphical elements. When 
powered down or switched into an alternate mode, the unused 
icons effectively disappear into the substrate, making it easy for 
designers to preserve a clean flat look for styling purposes.

Light-guide technology has existed for a number of years. 
The conventional technology for the light-guide is an injection-
moulded plate designed using optical modelling software tools. 
The resulting moulded parts are mechanically assembled with 
light sources, reflectors and diffusers to obtain uniform light 
coverage. 

The problem with the conventional approach is that it takes 
multiple moulded components to build the complex multi-
indicator panels required for many automotive projects. The 
construction would require multiple mould tools and a second 
process to integrate them to an additional structure to provide 
the mechanical placement and optical isolation between indica-
tors.

Instead it is possible to apply a moulded light-guide design. 
This is an approach that demonstrates significant cost and 
performance benefits. The use of a moulded structure allows 
multiple light guides to be integrated on a single substrate. The 
process cuts a cavity into an opaque polymer layer into which 

the individually printed and laser cut acrylic optics are dis-
pensed. 

This optically opaque cavity material serves to isolate ad-
jacent light-guides and prevents any light bleeding from one 
guide to another. Using this technique, LEDs can be placed 
anywhere across the light-guide substrate depending on the 
needs of the application or optically coupled to the guide at the 
edge.

A light-guide thickness of 1.2mm or less is a significant 
reduction compared with the traditional approach of deploy-
ing top-emitting LEDs under a transparent electrode. The total 
thickness of the light-guide assembly is driven by available LED 
package and can be as low as 0.4mm. This makes it possible to 
place indicators in positions where they are needed rather than 
just where there is sufficient depth to place the active compo-
nents. 

It also makes it possible to have indicators on the top surface 
of the door handle where visibility is best, but with the active 
LEDs driven from a circuit board placed close to the window 
and other comfort controls. Similarly, on a steering wheel, the 
indicators can be placed where they are least likely to be ob-
scured even if that position has restricted depth caused by the 
presence of structural elements immediately below the fascia.

The indicators made possible by a thin backlighting solution 
based on light guides need not be solely passive. The technol-
ogy is highly compatible with capacitive sensing – allowing the 
integration of touch-based user interface controls. With con-
ventional display and backlighting technology, one of the major 
issues with integrating capacitive switches is illuminating the 
switch graphics – such as on/off indicators – without interfering 
with the electric fields needed for sensing. Because, with light-
guide technology, the LEDs and control electronics are mounted 
away from the capacitive sensor area the interference between 
the two types of electromagnetic source is minimised (see figure 
3).

In this way, it becomes possible to integrate controls and 
indicator panels into space-limited but ergonomically good po-
sitions such as the doorframe, steering wheel or gearshift areas. 
This removes the need to design and build separate switches, 
which may be more difficult for the driver or passenger to find 
when they need to adjust the control related to the indicator.

Thanks to light-guide technology, stylish indicator and 
control panels can be integrated easily into space constrained 
areas, providing more opportunities for adding features to 
dashboards and other parts of the car interior that have severely 
limited depth behind the bulkhead. Not only that, the surfaces 
can be curved to support the more adventurous styling con-
cepts that designers now want to employ.

Fig. 2: Schematic illumination of an Active light-guide 
construction with the LEDs embedded within the optical 
acrylic light-guide, bound by the light fast cavity.

Fig. 4: Example construction for 2 icons, with the optically 
opaque cavity supporting a 6mm separation. Dimensionally 
a minimum overlap of 0.25mm is recommended between the 
illuminated icon position, the light extraction print and the 
inner surface of the cavity.

Fig. 3:  a) The light extraction graduation print is applied to the 
substrate, with gradient indicated by the arrow. 
  b) Shows the position of the LED aperture within the 
acrylic light tile. 
 c) The assembly is bonded to the circuit to which the 
LEDs and capacitive sensor pads are mounted.
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Smart watch expands touch display to the skin
By Julien Happich

In a paper titled “LumiWatch: On-Arm Projected Graphics 
and Touch Input” presented at the 2018 Conference on Hu-
man Factors in Computing 

Systems (CHI 2018), researchers 
from Carnegie Mellon University 
unveiled a smartwatch-applica-
ble pico-projector proof-of-con-
cept, using the wearer’s skin to 
expand the smartwatch’s display 
area and offer more intuitive 
touch interactivity.

In their paper, the authors ar-
gument that skin on our forearm 
or on the hand is inherently more 
intuitive to touch and interact 
with than a small artificial display 
area lacking tactile feedback. 
They designed and integrated a 
fully self-contained on-skin pro-
jection wristwatch, dubbed Lumi-
Watch, featuring a custom-made 
15-lumen scanned-laser projec-
tor combined with a 10-element 
1D ToF depth-sensing array to 
determine a user’s finger position 
on the skin when interacting with 
the projected display.

Designed around a Bluetooth 4.0 and WiFi-capable Qual-
comm APQ8026 system-on-chip sporting a 1.2GHz quad-core 
CPU and a 450MHz GPU, the 50×41×17mm prototype ran on 
Android 5.1 and could operate one hour in continuous projec-
tion mode (drawing 2.7W at maxi-
mum brightness) on a 740mAh, 
3.8V lithium-ion battery incorpo-
rated in the casing. Also integrated 
in the LumiWatch were 768MB of 
RAM, 4GB of flash memory, an 
inertial measurement unit and an 
ambient light sensor. 

The researchers designed the 
25.8×16.6×5.2mm projector mod-
ule from three lasers (RGB) with 
a pair of MEMS mirrors operating 
in a raster-scan mode to project a 
1024×600 image at 60Hz across a 
39º×22.5º field of view.

A tricky part of this research 
was to calibrate and rectify the 
projected graphics onto the 
forearm as well as correctly per-
form continuous 2D finger touch 
tracking on the skin with coordi-
nated interactive graphics. Finger 
tracking was performed thanks 
to the 1D depth-sensing array, a 
7×38×3mm device consisting of 
ten STMicro VL6180X time-of-
flight sensors assembled in line and operated sequentially to 
determine finger position (at a 27.5Hz frame rate). 

But associating touch coordinates with the interactive graph-
ics requires arm calibration first. For simplicity, rather than use 

a real 3D model of the user’s 
arm, the researchers made up a 
simple and generic arm model 
consisting of the interpolation 
of two ellipses (figuring the wrist 
and forearm cross-sections). 
Luminance correction was also 
necessary to compensate for the 
differences in pixel brightness 
based on their distance from the 
projector. Although a map of the 
approximate distance from the 
projector to each pixel on the 
arm could be pre-computed for 
this purpose, the researchers 
also needed to correctly estimate 
the wrist’s angle relative to the 
forearm, a precise parameter that 
drastically affects the projected 
pixels’ distance relative to the 
projector and so the location of 
the display area.

They leveraged a simple 
“swipe-to-unlock” gesture, which 
when performed on a fixed pro-

jected slider, allows the ToF sensor array to record the finger’s 
initial axial position and infer the true arm angle (applying simple 
trigonometry). As the paper reveals, the touch points gener-
ated by the swipe can also be used to dynamically calibrate the 

algorithm’s world coordinate trans-
form, to correctly determine the 
mapping between the projector’s 
image coordinates and real-world 
3D coordinates.

Hence, the paper concludes 
that a simple and intuitive unlock 
gesture is sufficient to calibrate the 
projector and touch sensor, open-
ing up about 40cm2 of interactive 
display area, five times that of a 
typical smartwatch. 

On that projected display, the 
authors demonstrated common 
touchscreen operations includ-
ing the detection of single finger 
taps and swipes for continuous 
positional input, letting users draw 
or perform stroked input for text 
input, map panning or list scroll-
ing. Co-authors of the paper were 
several engineers from Chinese 
startup ASU Tech Co. Ltd, hinting 
on its website at the imminent 
commercialization of such a pico-
projector smartwatch. CHI 2018 

was organized by the Association for Computing Machinery - 
www.acm.org 

The self-contained LumiWatch delivers rectified graphics 
calibrated onto the forearm’s projection area during a simple 
swipe-to-unlock action 
© 2018 Association for Computing Machinery. 

The researchers analyse the ToF sensors’ raw data (red 
dots) and estimate the touch point, in green. The resulting 
touch paths are shown at the bottom of the screen. On the 
arm, the current path is also projected for debugging. 
© 2018 Association for Computing Machinery
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Continental invests in next-gen head-up display
By Christoph Hammerschmidt

Together with Silicon Valley startup Digilens, automotive supplier Continental 
plans to pave the way for augmented reality (AR) in vehicles. Digilens develops 
a holographic waveguide technology that is well suited for use in head-up dis-

plays. Continental has now increased its stake in Digilens to 18 percent.
As part of a strategic partnership, 

Continental and Digilens are develop-
ing an automotive head-up display 
(HUD) that is now ready for industrializa-
tion. DigiLens’ holographic waveguide 
technology enables the development 
of HUDs for the automotive sector, but 
also for aviation or motorcycle helmets. 
This technology enables the HUD field of 
view to be doubled, resulting in a much 
larger projection area, as is required, for 
example, for applications in augmented 

reality. At the same time, the volume of the device is reduced to one-sixth of the con-
ventional size.

Instead of mirrors to steer and magnify the images in the HUD, waveguide technol-
ogy diffracts the light, reducing hardware and volume on the vertical axis. Especially 
with large projections, as required for augmented reality, mirror-based HUDs require 
a lot of space in the dashboard of the vehicle, which is usually not available. With 
waveguide technology, augmented reality HUDs can be realized for a broader market 
than before.

Dual inkjet-coated gratings make light AR waveguides
By Julien Happich

On the heels of a $25 million Series C fundraising round, DigiLens introduced 
a new waveguide eyeglass display for AR applications-constructed from 
only two inkjet coated grating layers. The DigiLens MonoHUD is now thinner, 

lighter and can be manufactured at a much faster pace, resulting in a breakthrough in 
affordability.

For smart helmet applications being developed by industry leaders, the MonoHUD 
provides motorcycle and bike riders with distraction-free content directly in their line 
of sight, so they can keep their eyes focused on the road ahead. Bike speed, gear 

change, fuel and oil level status can all 
be monitored, along with maps, real-time 
accident warnings, music and other non-
distractive smartphone applications-all 
without looking down at their smart-
phone.

In addition to the new two-layer dis-
play that replaces the original three-layer 

design, DigiLens announced it has begun using a new inkjet coating manufacturing 
process with significantly increased throughput. 

The company expects both innovations will lead to more parts from the manu-
facturing line, higher contrast and significantly less cost. According to the startup, 
the high efficiency waveguide allows riders to see crystal-clear terrain, mixed with 
daylight-bright content ideal for outdoor applications.

Young Optics, a leading display manufacturer, is one of the first to license the 
DigiLens MonoHUD, and will soon be supplying it at high volume. Sena, an industry 
leader in Bluetooth communications for motorcycle and action sports, is working with 
Young Optics to integrate the DigiLens display and its communication system into 
helmets to allow riders to view their phone and dash information through the display.

The MonoHUD AR display offers full colour, HD image resolution and an unob-
scured user field-of-view of 105°, and AR display field-of-view of 25° diagonal. It has 
a maximum brightness of 8,000 nits and up to eight hours of battery life due to its 
excellent waveguide efficiency.

https://www.facebook.com/EENews-Europe-264480083592516/
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17.0-inch light field display could reach 
market by mid-2019
Japan Display and NHK Media Technology have announced 
their collaboration on the research and development of a 17.0-

inch light field display, en-
abling stereoscopic vision 
without wearing special 
glasses through the emis-
sion of light controlled in 
intensity and colour for 
many different directions. 
Based on JDI’s 17-inch 8K 
LCD, the light field display 

reproduces the reflected light from an object that corresponds 
to the actual visible position (for both eyes), creating natural-
looking images. The two partners have collaborated to develop 
a new system that converts multiple light field images arranged 
in a tiled pattern into a compressed pixel array format suitable 
for the light field display in real time. With this system, the com-
panies claim it is possible to reproduce an 8K light field video 
by using a practical playback device. Using the latest digitizing 
and computer graphics production technologies, combined 
with digital content compressed with newly-created non-linear 
algorithms, the system provides unprecedented representa-
tion of natural images, they say. Japan Display and NHK Media 
Technology plan to start mass production of this product dur-
ing their common FY2019 period, April 1, 2019 through March 
31, 2020.
Japan Display
www.j-display.com

Nichia introduces single colour direct 
mountable LED chips
Nichia has introduced discrete colour options in its Direct 
Mountable Chip series, a similar technology to the industry’s 

Chip Scale Package (CSP).
The Direct Mountable Chip 
colour lineup consists of 
Royal Blue, Green, Amber 
and Red, along with its 
previously released white 
options, allowing lighting 
customers to take advantage 
of the company’s unique 

Direct Mountable Chip technology in a wide range of appli-
cations. The LEDs use Nichia’s own phosphor and blue die 
technology. By using the same wavelength die in each colour, 
Nichia has harmonized the Forward Voltage across the entire 
Direct Mountable Chip family, therefore simplifying electrical 
circuit designs.  Additionally, unlike other discrete colour tech-
nologies, the internal structure of each Direct Mountable Chip 
colour is the same. Therefore, the directivity and height are also 
the same, making optical design much easier to manage. Fi-
nally, with the phosphor converted Red Direct Mountable Chip, 
the thermal droop characteristics are significantly improved 
from traditional Red AlInGaP LEDs. This allows for much better 
in-situ performance and overall colour and stability, claims the 
manufacturer.
Nichia
www.nichia.com

andersDX aims for automotive  
with 4.2” diameter circular TFTs
andersDX has launched a new range of larger high perfor-
mance circular displays of 3” and 4.2” diameter, aimed particu-

larly at automotive, industrial and 
marine dashboards. The new dis-
plays complement the company’s 
existing range of TFT, PMOLED 
and OLED modules of just over 1” 
diameter, which are aimed at wear-
able applications. The company 
says it can offer circular modules 
with an affordable NRE and tooling 

cost structure for low volume industrial applications. The new 
additions to the range of circular displays include 3.0” and 4.2” 
full-colour TFT modules which offer wide viewing angles, high 
contrast ratios and an extended temperature range of -30° 
to +85°C making them suitable for demanding environmental 
conditions. 
andersDX
www.andersdx.com

LIN controller targets RGB LED applications 
in vehicle interior
The E521.36 IC from Elmos Semiconductor enables a variable, 
cost-efficient and very space-saving design of RGB LED mod-

ules for connection to a LIN 
bus. Application examples 
are ambient lighting in the 
vehicle interior. The device 
integrates a 16-bit micro-
controller with 32 kByte 
NVM, 128Byte EEPROM 
and a LIN transceiver, 
which meets the require-

ments up to LIN 2.2. The microcontroller can be programmed 
with IAR’s widely used software development environment. Ad-
dressing in the network is performed with integrated BSM auto 
addressing. Furthermore, the device has three current sources 
with up to 40mA each and three 16 bit PWM generators. The 
48MHz PWM clock ensures that the full 16-bit color resolution 
with a refresh rate of 732Hz is possible, which enables flicker-
free applications and meets all known OEM requirements. Also 
integrated is a temperature sensor for energy management and 
temperature compensation. Furthermore, a differential measure-
ment of the LED voltage can be carried out with the ADC and 
thus an effective temperature compensation can be achieved. 
BSM auto-addressing is a robust and proven method for ad-
dressing subscribers in a LIN bus system. All development and 
diagnostic tools required for this procedure are already in use in 
the field. The method used is based on passive components in 
the LIN line and offers very good fault tolerance, e.g. with “Loss 
of Ground”, as well as the possibility of “mixed” installation with 
standard LIN bus devices. This means that bus devices that do 
not know the BSM process can also be integrated into a system. 
Each bus participant can also be reached during the addressing 
of the participants. Broadcasts can be sent to all participants at 
any time.
Elmos Semiconductor
www.elmos.com/english.html
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Oxide films at room temperature could slash the 
cost of flexible displays
Japanese company Meidensha, better known in the semicon-
ductor industry for its pure ozone generators, has developed a 

process to form high dielectric 
oxide films pretty much at room 
temperature (30ºC). Over the 
last decade, the company’s 
researchers have published 
various papers on the growth 
of silicon dioxide films directly 
on a silicon substrate through 
UV irradiation in a pure or highly 

concentrated ozone environment, but surface temperature reached 
several hundred degrees celsius. According to a Nikkei’s news 
report, for the first time, the company was able to form such oxide 
films in a controllable manner at room temperature by chemically 
combining ozone (O3) and ethylene to produce hydroxyl radicals, 
which then reacted with tetraethylorthosilicate (SiC8H20O4, TEOS 
gas) to decompose into silicon dioxide, carbon dioxide, water and 
oxygen. Once the resulting water and gas by-products are removed 
as impurities, the SiO2 precipitates onto the substrate, forming a 
high-purity SiO2 film. With the new technology, a film can be formed 
on a plastic film at a room temperature of 30°C, a world’s first 
according to the company, noting that today’s low-temperature al-
ternatives rely on plasmas, raising the temperature to between 100 
and 150°C. With the new process, the thickness of film is tuneable 
from 5nm to 780nm so as the film’s composition, by changing the 
gas mix to obtain other metal oxide films such as aluminium oxide 
films and high dielectric films. The company claims that multi-lay-
ered films could be formed by changing the gas mix in the reaction 
chamber, while cutting processing costs through better overall 
energy efficiency. Since the oxide films exhibit excellent scratch 
resistance, bendability and barrier properties, they could be used in 
the manufacture of flexible displays.
Meidensha 
www.meidensha.com

40nm OLED display driver IC  
targets smartphone displays without bezels
MagnaChip Semiconductor has developed its third-generation 
40nm OLED display driver integrated circuit (DDIC) for the next 

wave of OLED smart-
phone displays.
The rigid OLED DDIC 
supports various con-
figurations such as FHD 
to FHD++, a wide aspect 
ratio up to 21:9 and 
bezel-less, edge type, 
and notch-type OLED dis-

plays. The 40nm mobile OLED DDIC already has won its first 
design-in at a leading smartphone player.  The 40nm mobile 
OLED DDIC features lower power consumption and stronger 
protection against Electrostatic Discharge (ESD) and Electro-
magnetic Interference (EMI), compared to the second genera-
tion OLED DDIC and has enhanced compensation features that 
further improve colour and brightness uniformity.  
MagnaChip Semiconductor
www.magnachip.com 

12-inch color E-paper display  
with integrated controller
Pervasive Displays has launched a high resolution three color 
12-inch Electronic Paper Display (EPD) module featuring an 

internal timing controller (iTC).
The E2B98FS081 energy efficient, multi-
colored display is a good fit for retail 
ESL (electronic shelf labeling), Point of 
Sale, office automation, and healthcare 
market applications. The 12-inch active 
matrix TFT three-pigment (black, white, 
and red) E Ink display panel offers a 
resolution of 103dpi, the display shows 

crisp, clear graphics and text. As E Ink replicates the optical 
characteristics of ink and paper, the EPD can be read clearly 
in ambient light without a backlight, or in direct sunlight, un-
like traditional LCD displays. With three color options, the 
E2B98FS081 can create eye catching informational displays, 
with colors being used to highlight critical information, product 
features, or promotions. As a bistable display, the EPD module 
requires very little power to update an image and can maintain 
an image without power. Depending on the application, this 
means the E2B98FS081 can operate for days, weeks or even 
months on a single charge.  
Pervasive Displays
www.pervasivedisplays.com

CDS1

 - Configurable Input System
 - Full Size Touchscreen
 - Round shaped OLED Display
 - Plug and Play 

CDS1.schurter.com

Configurable Display Switch
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UltraSoC aids design of Esperanto 
4k processor chip
By Peter Clarke

Startup processor developer Esperanto Technologies Inc. 
(Mountain View, Calif.) is making use of the analytics 
IP from UltraSoC Ltd. (Cambridge, England) within its 

artificial intelligence chip that is 
projected to contain more than 
4,000 64bit processor cores on 
7nm manufacturing technol-
ogy.

Dave Ditzel, founder and 
CEO of Esperanto, described 
the work with UltaSoC as col-
laborative design. “Esperanto’s 
goal is to make RISC-V the 
architecture of choice for the 
most demanding AI and ma-
chine learning applications,” he 
added in a statement. “Devel-
oping and debugging software 
utilizing thousands of RISC-V 
cores will be easier with the 
advanced analytics that Ultra-
SoC’s IP will provide.”

It remains unclear when the superchip will emerge from 
Esperanto or whether it will make use of extreme ultraviolet 
lithography. “We haven’t announced which [7nm] process we’re 
on at TSMC,” Ditzel told eeNews 
Europe in an interview.

It is thought that TSMC’s earli-
est users of 7nm will forego EUV 
lithography. A second generation 
of 7nm will attempt to speed 
production, reduce cost and 
improve yield by replacing some 
key quad-patterned immersion 
layers with EUV lithography lay-
ers.

“TSMC is in production with 
7nm and there are lots of design 
tape outs. Exactly which vari-
ant of 7nm we will use will be 
announced.” Similarly, Ditzel said 
Esperanto, founded in 2014, has 
not announced a timetable for 
the delivery of its 4k chip to cus-
tomers. “We’re still in the design 
process and we’ve been at it for 
a couple of years,” he said.

“We’re targeting the datacentre for large scale deployment 
of machine learning applications. But the solution fits in with 
desktop and tablet computers. Smartphones are not the target 
for the first chip but the basic architecture is applicable to cell 
phones and we are also licensing our technology,” Ditzel said.

This holds out the intriguing prospect down the line of Espe-
ranto processing fabric being licensed into smartphone applica-
tion processors. But for now Esperanto is aiming high.

“Esperanto is aiming at the highest performance at the lead-
ing edge; a flagship chip provider for RISC-V.” Does that mean 
we should expect a giant die size? “It’s big but not crazy big. 

We’re working with datacentre 
customers to determine the 
best trade-offs,” answered 
Ditzel.

“There is a large amount 
of memory on our die. That 
is part of the reason we are 
on 7nm. There’s memory and 
logic on die and memory off 
die. But Esperanto RISC-V is 
fairly conventional design. It is 
what design center software 
developers are used to. There 
is a sophisticated memory 
hierarchy. They are used to 
that with x86. It is all about 
supporting high sustainable 
throughput,” said Ditzel.

“We love the extensibility 
of RISC-V. We used extensions for machine learning and for 
graphics. Machine learning is very parallelizable. The popular 
datatypes are 32 and 16bit floating point and scaled integers at 

8bit and 16bit.”
“But with 1,000s of cores on a 

chip it does mean we have to get 
them debugged. UltraSoC was 
by far the strongest to give us 
meaningful support.”

UltraSoC is providing such 
features as transaction-level bus 
and status monitoring and static 
instrumentation to monitor pro-
gram and execution flow. Such 
features are part of a broader 
UltraSoC product offering that 
supports all industry-standard 
processor architectures, and 
supports heterogenous multicore 
and many-core designs.

Rupert Baines, CEO of Ul-
traSoC, added: “We wanted to 
provide a standard design and 
debug ecosystems. It’s a new 

architecture but it has to be made easy to use. We are already 
capable of multicore support but this is a new scale of multi-
core. So with processors operating at gigahertz frequency there 
is a huge amount of raw data. It is up to us to find the informa-
tion that is meaningful. To act as a bridge to the world of tools 
and IDEs.

UltraSoC has taken a leading role within the RISC-V Founda-
tion and provides the industry’s first – and still only – commer-
cial RISC-V debug solution.

Dave Ditzel, founder and CEO of Esperanto Technologies Inc.

https://twitter.com/eenewseurope
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ReRAM firm Crossbar headed towards AI, 1X-nm
By Peter Clarke

Crossbar Inc. (Santa Clara, Calif.), the developer of a 
resistive RAM technology based on silver ion migration 
within an amorphous silicon layer, is demonstrating test 

chips that shows off the technology’s suitability for machine 
learning applications such as classification of images.

The company claims to have a number of foundries capable 
of manufacturing its technology at various nodes as well as 
licensees developing products for those processes.

Now the company is demonstrating engineered memory 
arrays on test chips. Although the 
ReRAM is used to record 1s and 0s as 
any other non-volatile memory the ar-
rays have been specifically designed 
to support classification applications 
such as facial recognition and number 
plate recognition.

Sylvain Dubois, vice president of 
business development at Crossbar, 
told eeNews Europe that the arrays 
have been made extremely wide to 
allow data from thousands of images 
to be brought in at the same time. “It 
is not only a memory array. It is array 
architecture with some logic integrat-
ed. There are algorithms embedded in 
the array. It works with specialist logic and beats any CPU/GPU 
architecture.”

The ReRAM test chip demonstrations for AI-at-the-Edge 
showing simultaneous object classification in one iteration for 
facial recognition and car license plate recognition. The technol-
ogy will be featured at the Embedded Vision Summit coming up 
in Santa Clara, Calif., May 21 to 24.

Dubois added that Crossbar is also working on using the 
analog properties of ReRAM memory element to create neuro-
morphic computing that is a closer model of brain activity.

Dubois did not reveal the process node that the test chips 
have been worked in, saying it was not relevant. “We want 
to use the test chips to persuade customers to go to 1X-nm. 
Dubois said much of Crossbar’s development work was now 
targeting sub-20nm manufacturing.

“IoT applications at 40nm are still in pre-production at SMIC; 
starting to ramp up.The 2X-nm mode is full speed ahead but 
not in production and 1X-nm is where we are headed,” Dubois 
said. He declined to name the foundry partners for the 2X-nm 

and 1X-nm nodes.
In January 2017 Dubois had said 

that Crossbar was in production on 
40nm at the Chinese foundry and 
sampling to its customers and that 
28nm production would follow soon 
after.

Dubois said it would be up to 
customers of SMIC whether they 
wanted to use a Crossbar license to 
embedded non-volatile memory in 
logic, such as microcontrollers, or to 
be fabless suppliers of superior non-
volatile memory such as replacements 
for flash SPI NOR and NAND chips.

Crossbar’s ReRAM technology 
is based on metal-ion migration and filament formation within 
amorphous silicon. The company has selected silver as the 
material to form conductive filaments that are made and broken 
to record a 1 or a 0.

“By enabling a new, memory-centric non-volatile architecture 
like ReRAM, the entire trained model or knowledge base can 
be on-chip, connected directly to the neural network with the 
potential to achieve massive energy savings and performance 
improvements, resulting in a greatly improved battery life and a 
better user experience,” said Dubois.

Verification IP targets automotive SoCs
Cadence Design Systems has released three new Verification 
IP (VIP) offerings: the industry’s first CoaXPress VIP offering for 
high-speed imaging, the industry’s first HyperRAM high-speed 
memory VIP offering, and a VIP offering for the new JEDEC 
Universal Flash Storage (UFS) 3.0 specification. 
All three enable early adopters of these stan-
dards to begin designing with the new specifica-
tions immediately, ensuring compliance with the 
standard and achieving the fastest path to IP 
and system-on-chip (SoC) verification closure. 
The UFS 3.0 specification doubles the through-
put bandwidth from 1333MB/s in UFS 2.1 to 
2666MB/s in UFS3.0 to address the growing 
bandwidth, low power and responsiveness 
requirements of advanced automotive and mobile designs. The 
UFS 3.0 Memory Model provides a full-stack solution, includ-
ing support for MIPI Unified Protocol (UniProSM) 1.8 and MIPI 
M-PHYSM 4.1, with comprehensive coverage model and test 
suite. This VIP offering also uses Cadence TripleCheck tech-
nology for fast testing of all requirements for the specification. 

The CoaXPress interface standard provides high-speed serial 
communication over coaxial cable. It is suitable for automated 
acquisition and analysis of video and images, which is becom-
ing more important as engineers develop autonomous driving 
applications. It also can be used in other industrial and machine 

vision applications requiring transfer speeds 
up to 6.25Gbit/s. It uses Cadence TripleCheck 
technology, which provides a verification plan 
with measurable objectives linked to the speci-
fication features and a comprehensive test suite 
with thousands of ready-to-run tests to ensure 
support for the specification. HyperRAM is a 
high-performance 333MB/sec read performance 
memory based on the HyperBus interface. It 
is ideal for applications that focus on a small 

footprint, including automotive, industrial and consumer appli-
cations. These VIP offerings are part of the Cadence Verification 
Suite and are optimized for Xcelium Parallel Logic Simulation, 
along with supported third-party simulators.
Cadence
www.cadence.com
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Organ-on-chip platform for drug screening
Imec has demonstrated a novel organ-on-chip platform for 
pharmacological studies that features excellent signal quality.
The new platform fuses imec’s multi-electrode array (MEA)-chip 

with a microfluidic well 
plate, that has been 
developed in collabo-
ration with Micronit 
Microtechnologies. 
The module allows 
cells to be cultured in 
an environment that 
mimics human physi-

ology. Capable of performing multiple tests in parallel, the new 
device offers high quality data in the drug development pro-
cess. The reason that drug development is so time-consuming 
and costly is because existing methodologies for drug screen-
ing assays are inefficient, being based on poor cell models that 
limit the quality of the resulting data, and result in inadequate 
biological relevance. Additionally, the lack of spatial resolution 
of assays results in the inability to screen single cells in a cell 
culture. Imec’s solution features 16,384 electrodes, that are 
distributed over 16 wells for multiparametric analysis. Each of 
the 1,024 electrodes in a well can detect intracellular action 
potentials, aside from the traditional extracellular signals. The 
chip is patterned with microstructures to allow for a structured 
cell growth mimicking a specific organ. Imec’s MEA chip was 
developed in collaboration with Micronit Microtechnologies in 
the InForMed project, funded by the ECSEL Joint-undertaking 
(ECSEL2014-2-662155).
Imec
www.imec-int.com Sigfox sensing system accelerates IoT adoption

IoT service provider Sigfox has announced the launch of an end-
to-end IoT system that aims to accelerate the adoption of the 
IoT (internet of things) among business and technical profession-

als. Sens’it Discovery 
is offered as a simple 
and effective system 
for interested devel-
opers and business 
executives to dis-
cover, experiment, 
and increase their 
knowledge of the IoT. 

Customizable, it combines the Sens’it 3 device with the sensit.
io application, along with Sigfox connectivity. Sens’it Discovery 
comes with six different sensors – a thermometer, hygrometer, 
light meter, accelerometer, magnetometer, and reed switch – and 
a central button for multiple use cases. It works in any of the 45 
countries where Sigfox has coverage and can be configured to 
communicate in multiple regions without need of any local net-
work. Battery life can last up to one year depending on use and 
frequency of messages. By using one or several Sens’it devices, 
says the company, business decision makers can discover how 
the IoT can be used to solve operational challenges such as 
secure and monitor facilities, customer service, and environmen-
tal data. Developers can turn the device into a development kit, 
create their own firmware, and fully re-configure the device with 
a dedicated software development kit.
Sigfox
www.sensit.io.

Mini IPMs deliver higher efficiency  
in low power motor drives
Infineon has introduced the IM512 and IM513 series of the CIPOS 
Mini family, said to be the first high efficient IPMs (intelligent 

power modules) 
that integrate 
CoolMOS MOS-
FETs for excellent 
electronic perfor-
mance. The IM51x 
IPMs help optimize 
power efficiency 
applications such 

as compressors, pumps or fans for home appliances . Compared 
to conventional IGBT IPMs, CoolMOS based CIPOS Mini IPMs 
can offer significant lower conducting and switching losses. The 
IM51x series are designed to drive motors up to 600 W. They are 
especially suitable when a system often operates under light load 
conditions. The IM5x offer low on-resistance of 310 mΩ and a 
current rating of 10A at 25°C, with a breakdown voltage of 600 V. 
They are available in either full-bridge (IM512) or 3-phase (IM513) 
inverter configuration. A built-in UL certified NTC thermistor for 
temperature monitoring, under-voltage lock-out (UVLO), and 
over-current protection features (OCP) further enhance the system 
reliability. The IM51x series also integrate bootstrap diodes to 
simplify PCB layout. The CIPOS Mini CoolMOS family is specified 
for a maximum operating junction temperature of up to 150°C. 
Infineon Technologies
www.infineon.com/CIPOS-Mini.

Shielded, sealed connectors support high 
speed Cat 6a Ethernet
Two new connectors from Bulgin feature support for Cat 6a 
wiring installations allowing for reduced crosstalk and system 

noise. Since they are shielded and 
sealed against dust and moisture, 
they can be used in harsh industrial 
environments. Cat 6a doubles the 
system bandwidth to 500MHz and 
is capable of speeds up to 10Gbit/s 
over distances of 100 metres, thereby 
supporting the high levels of data 
throughput required in modern 

systems.  Made from self-extinguishing UL94V-0 rated poly-
ester, the PX0833 and PX0893 series   of panel mount con-
nectors mate with existing Cat 6a patch cord flex connectors, 
and a standard RJ45 patchcord can be plugged in the rear 
for easy connectivity. The single hole fixing devices include a 
panel sealing gasket and can be supplied with an earth wire if 
required. When mated, the RoHS compliant connectors meet 
IP69K and IP68 at a depth of 10m for two weeks. They are 
rated to operate in temperatures from -20°C to +70°C. Cat 5e 
versions are also available as is a shielding backshell acces-
sory for the PX0833 series. Detailed 3D models are available to 
allow for rapid and easy mechanical design
Bulgin 
www.bulgin.com

https://twitter.com/eenewseurope


 43   www.eenewseurope.com eeNews Europe NewsJune 2018

MISCELLANEOUS

Non-reversible humidity indicator cards 
for SMD dry packing
Designed to ensure that the integrity of dry packing that pro-
tects moisture-sensitive devices has not been compromised 

by high humidity at any time 
during shipment or storage, 
Clariant’s novel Humitector 
Type 2 non-reversible humidity 
indicator cards are low-halogen 
and free of cobalt dichloride, 
a substance of concern to the 
European Chemical Bureau. 
The Humitector cards are the 

only low-halogen cobalt dichloride-free humidity indicator 
cards to combine multiple, reversible colour humidity indicators 
with an industry first: a patent-pending, non-reversible 60% hu-
midity indicator. They provide verifiable colour change accura-
cy and meet or exceed applicable European Chemical Bureau 
regulations. The new cards have been approved for use by the 
Joint Electron Device Engineering Council (JEDEC) in the latest 
revisions to IPC/JEDEC J-STD-033 (J-STD-033D) – the dry 
packing standard for surface mount devices. Until now, users 
of moisture-sensitive, reflowable surface mount devices have 
had little choice in the humidity indicator cards required for use 
in protective packages governed by the J-STD-033 standard. 
Typical cards offer only reversible indicators that reflect current 
(dry or humid) conditions. Damaging humidity exposure could 
go unnoticed as the card reverses back to a dry reading.
Clariant International
www.clariant.com

Low-capacitance TVS diodes protect  
hi-speed interfaces
With a new series of transient-voltage suppression (TVS) 
diodes, component manufacturer Bourns is targeting environ-

ments with high-
speed interfaces 
like industrial and 
automotive appli-
cations. The new 
Model CDSOD323-
TxxC-DSLQ series 
are featuring a low 
capacitance of just 

3pF and a leakage current of 1 nA, the lowest one on any TVS 
diodes sold by Bourns today. These properties are important 
as IoT sensors, vehicle sub-systems such as entertainment and 
comfort equipment have limited run-time determined by the 
battery. Using low leakage protection devices has the benefit of 
helping to improve power efficiency and extend run-times. The 
Model CDSOD323-TxxC-DSLQ series provides ±30 kV contact 
discharge ESD protection per IEC 61000-4-2 and surge protec-
tion per IEC 61000-4-5. These features are designed to im-
prove the reliability and increase application robustness against 
damage from ESD and other transient voltage events. The new 
TVS diodes from Bourns are available in a SOD323 package 
with bidirectional TVS offering superior protection especially for 
communication lines.
Bourns
www.bourns.com

2D touch surface library  
for low-power touch pads
Microchip Technology’s 2D Touch Surface library enables 
designers to easily implement touch pads using the company’s 

8-bit PIC and AVR microcon-
trollers (MCUs) and 32-bit 
SAM MCUs. Available free 
of charge with the purchase 
of any compatible MCU, the 
library provides a simplified, 
low-cost solution for embed-
ded applications. Suitable 
to implement small touch 
pads and screens, the 2D 
Touch Surface library elimi-
nates costs by running on a 

device’s existing MCU. This removes the need for a dedicated 
touch controller, giving product designers the flexibility to add 
finger position tracking and gesture detection, such as swipes, 
pinch and zoom, to products. The touch library is provided 
through Microchip’s code configurators: MPLAB Code Con-
figurator (MCC) for PIC MCUs and Atmel START for AVR and 
SAM MCUs. Both software tools enable simplified graphical 
configuration and accelerate development with lean C code 
tailored for individual project needs. The 2D Touch Surface 
library is available today on Atmel START and will be avail-
able on MCC this quarter. Low-power performance for touch 
pads is built-in through the library, as complete surfaces are 
scanned at once while in deep sleep. The solution provides 
continued responsiveness and functionality through the impact 
of water and noise, meeting the demands of automotive and 
home-appliance applications. The DM080101 Water Tolerant 
Touch Surface development kit enables easy evaluation of the 
2D Touch Surface library. The kit demonstrates water tolerance 
and noise immunity on a touch pad and has two touch buttons, 
all controlled by the same MCU.
Microchip Technology
www.microchip.com

Brushless flat motor delivers 1Nm  
continuous torque
Maxon’s new brushless EC flat 90 flat motor has a diameter of 
90 millimetres and is available in two versions, with 160W or 
260W of power. In the 260W version, the motor delivers an im-

pressive continu-
ous torque of up 
to 1Nm, which 
makes it the 
most powerful 
among all other 
drives. Its char-
acteristics make 
the 260W version 
of the EC 90 an 

interesting choice for direct drives, i.e. without a gearhead. 
Possible applications include wheel drives, logistics systems 
and pumps. In combination with the MILE encoder, this brush-
less DC motor is ideal for positioning tasks.
Maxon
www.maxonmotor.com
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LED holders lets designers  
exchange COB-LED devices
TE Connectivity has added the LUMAWISE Z45 LED Holder 
to its range of holders for chip-on-board (COB) LEDs, made 

in a high-strength, highly 
reflective halogen-free flame 
retardant thermoplastic 
(PBT). The Z45 LED holder 
is 5mm smaller in diam-
eter compared to TE’s Z50 
holder and uses adhesive 
for fast and easy assembly 
of the COB LEDs in the lu-

minaire. The LUMAWISE Z45 LED Holder provides a quick and 
easy solderless connection to COB-LED arrays, thanks to the 
use of poke-in contacts and adhesive bonding. It conforms to 
Zhaga standards for LED modules, making it compatible with 
other LED lighting components. The standard screw pitch of 35 
mm enables the use of standard heatsink drilling and mount-
ing procedures. The 120-degree optic angle of the LED holder 
keeps light loss to a minimum and the use of adhesive for LED 
assembly allows for high COB-board size tolerance, without 
the need for a clamping system. The design of the holder 
ensures even distribution of pressure from the LED across 
the heatsink. The low profile of the new LUMAWISE Z45 LED 
Holder means that reflectors and lenses can be placed close to 
the light emitting surface.
TE Connectivity
www.te.com

4-in-1 portable calibration kits 
support 26.5 GHz calibration
Designed for test and measurement, field testing, antenna 
measurement and cable verification applications, Pasternack’ 

new line of 4-in-1 
3.5mm calibration kits  
consists of two models, 
both with a compact, 
lightweight, 4-in-1 de-
sign package.
These short-open-
load-through (SOLT) 
calibration kits have a 
26.5 GHz calibration 
capability. They feature 
gold-plated 3.5mm 
connectors and a handy 
lanyard. These SOLT 

calibration kits have an impedance level of 50 Ohms nominal. 
They also have a phase deviation of ±2 degrees maximum and 
return loss of 30 dB minimum.
Pasternack
www.pasternack.com

Hybrid codec module 
extracts video data for cloud AI
In addition to decoding and encoding multi-channel, high-res-
olution, high-quality image and video data, Socionext’s M820L 

hybrid codec built around dedicated 
codec hardware and flexible soft-
ware processing supports advanced 
video data processing capabilities 
such as the extraction of information 
from a video to integrate it into the 
output data. Assembled into a PCIe 
low profile card, the M820L can be 
inserted into the PCIe slot of a PC or 

a server and functions as an accelerator to reduce the load of 
a CPU’s encoding processing. Socionext has collaborated with 
Fujitsu Limited to develop a video analysis system in combi-
nation with the “Fujitsu Human-Centric AI Zinrai”. The M820L 
receives signals from cameras and converts them to highly 
compressed, high-quality image data. In parallel, it extracts 
information for video processing and analysis, and inputs such 
data to the Zinrai Server Inference, which efficiently performs 
real-time analysis of high-resolution, high-quality video im-
ages, a process that cannot be achieved with conventional 
cloud video processing systems. Applications that can benefit 
from the video analysis system include advanced surveillance 
camera, digital marketing, sports video analysis, and content 
management in video distribution services. Socionext plans for 
the delivery of the system in December 2018.
Socionext
www.socionext.com

Vayyar increases resolution of radio sensor
3D imaging RF sensor company Vayyar Imaging Ltd. has an-
nounced the launch of system chip (SoC) for millimeter wave 

3D imaging. The chip 
covers imaging and radar 
bands from 3GHz up to 
81GHz with 72 transmit-
ters and 72 receivers in one 
chip. Enhanced by an inte-
grated DSP Vayyar’s sensor 
does not need an external 
CPU to execute imaging 
algorithms and can be used 
for “through-wall” monitor-
ing. By using wideband 
radio waves the sensor can 

penetrate many different types of material and operates in ev-
ery weather or light condition making it suitable for automotive 
and industrial markets, the company claims. Vayyar launched 
its first ICs in 2013 and followed up with two business-to-
business products in 2017. The technology is currently being 
used in multiple applications across such application areas as: 
construction, elderly care, breast cancer imaging, automotive, 
smart home, robotics. The latest chip supports higher band-
width and therefore higher levels of accurary and higher resolu-
tion imaging. Vayyar’s sensor differentiates between objects 
and people, determines location while mapping large areas, 
and creates a 3D image of the environment. The sensor can 
simultaneously detect and classify a variety of targets in real 
time. “Together with the chip we provide our customers with 
a full suite of software and advanced algorithms to expedite 
their ability to develop products based on our technology,” said 
Raviv Melamed, co-founder, CEO and chairman of Vayyar, in a 
statement.
Vayyar Imaging Ltd.
www.vayyar.com
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Linear position sensors operate up to 538°C
Sensor Solutions’ HT-1000 Series of extreme high-temperature 
linear position sensors are designed for applications demand-
ing the highest levels of reliability in the rugged environments of 

industrial equipment such as those found within power plants, 
engine control systems, and autoclaves. These AC-operated 
LVDTs are constructed of special high-temperature materials to 
withstand temperatures up to 538°C. The HT-1000 LVDTs pro-
vide a ratiometric output for reduced thermal error that results 
in an extremely low thermal sensitivity over a wide temperature 
range. In addition to offering linearity of ±0.5% of full range, the 
HT-1000 AC-LVDTs offers unlimited mechanical and electrical 
life as well as high reliability due to the absence of friction and 
contact between the core and coil.   The frictionless operation 
of the linear position sensor combined with the induction func-
tion by which it operates, provides for truly infinite resolution, 
with the only limitation on resolution posed by the readability 
of the external electronics. Position sensors feature a through-
bore design that makes the core accessible from both ends for 
better mechanical support and core guidance and facilitates 
clean-out in dusty or dirty locations. The HT-1000 linear posi-
tion sensors come in ranges from ± 12.7mm to ±25.4mm.
NewTek Sensor Solutions
www.newteksensors.com

i.MX7 System-On-Module is only 55x30mm
Built around NXP/Freescale i.MX7 processor, e-con Systems’ 
eSOMiMX7 System on Module comes in a small form factor of 

55x30mm. The eSO-
MiMX7 ready to use 
System-On-Module 
relies on a Solo / Dual 
core ARM Cortex 
A7 running at 1GHz 
along with a dedi-
cated real time ARM 
Cortex- M4 MCU. It 
encompasses eMMC 
Flash whose capac-
ity ranges from 4GB 
to 64GB, LPDDR3 
with capacity as high 

as 2GB. The small form factor module consumes only 3mA 
current during deep sleep mode. It is available with latest Linux 
Kernel version v4.9.11, latest Yocto rootfs version 2.2 and Free 
RTOS version 8.
e-con Systems
www.e-consystems.com

ASIC turns MEMS scanner into lidar

MicroVision Inc. (Redmond, Wash.), a vendor of MEMS for 
picoprojectors, has developed a time-of-flight ASIC that can be 

used with its MEMS scan-
ners to create a lidar sensor.
MicroVision has provides 
samples of the ASIC for 
customer evaluation. The 
MicroVision Time-of-Flight 
(MToF) ASIC was developed 
on a high-performance RF 
process. The company is 
working on lidar sensors with 

point cloud densities of 5 million to 20 million points per sec-
ond in resolutions of approximately 720 vertical lines. The prod-
ucts are expected to be available in volume production early in 
2019. “Our MTOF ASICS represent a tangible step forward in 
our goal to bring small, inexpensive lidar-based products to the 
consumer, smart home, and automotive markets.  Our interac-
tive projector for IoT applications, and our consumer lidar for 
smart home and office applications will use these ASICS,” said 
Perry Mulligan, MicroVision’s CEO, in a statement.
MicroVision Inc. 
www.microvision.com

4.8x2.5mm PIN photodiode with enhanced 
sensitivity for visible light
Designed for wearables, the VEMD8080 high speed silicon PIN 
photodiode from Vishay Intertechnology comes in a rectangular 

4.8x2.5mm top-view, 
surface-mount pack-
age with an industry-
low 0.48mm profile. 
The chip offers fast 
switching times and a 
low capacitance of 47 
pF for precise signal 
detection in wearable 
devices and medical 

applications. With a radiant-sensitive area measuring 4.5mm² 
and high radiant sensitivity with a reverse light current of 28µA 
and dark current of 0.2nA, the device uses Vishay’s proven 
wafer technology to detect visible and near infrared radiation 
over a wide spectrum range from 350nm to 1100nm. For green 
LEDs, the VEMD8080’s sensitivity represents a 30% improve-
ment over the standard technology in previous-generation 
solutions. When used with green LEDs, such as Vishay’s 
VLMTG1400, the photodiode’s small size and high sensitivity 
enable slim sensor designs for optical heart rate detection in 
wearable devices such as fitness trackers and smartwatches. 
In these devices, the VEMD8080’s rectangular shape allows 
several light emitting diodes to be placed close to the radiant 
sensitive area to maximize the signal. When combined with 
660nm and 940nm dual color emitting diodes, the photodiode 
is suitable for SpO2 measurement in medical monitors. The 
VEMD8080 features a ± 65° angle of half-sensitivity, operating 
temperature range of -40 to +85°C, and 950nm wavelength of 
peak sensitivity.
Vishay Intertechnology
www.vishay.com

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


46   June 2018 www.eenewseurope.com News @eeNewsEurope

MISCELLANEOUSDESIGN & PRODUCTS

Active optical cable assembly  
supports up to 12.5Gbps
Hirose has designed an intra-facility fiber cable (IFC) assem-
bly system that supports bidirectional optical transmission 

up to 6.25Gbps 
and unidirectional 
transmission up 
to 12.5Gbps 
(6.25Gbps x 2ch) 
over lengths in 
excess of 50m. The 
high-speed BF4-
IFC Series cable 

assembly integrates the BF4M Series active optical connector 
into a rugged circular shell with a superior push-pull design for 
quick and easy mating/un-mating operation. The high-speed 
BF4-IFC Series cable assembly system features built-in E/O 
on the Tx (transmit) end and an O/E on the Rx (receiver) end. 
Simplifying designs and increasing ease of use, the hybrid 
active optical cable system also delivers power up to 3.3V. 
Drawing less than 250mW, the active optical cable assembly 
streamlines wiring by integrating four electrical wires for power 
delivery and signal transmission control into one cable inter-
face. It plugs into a reliable panel mount receptacle that solders 
to the PCB
Hirose Electric
www.hirose.com

IoT toolkit gives access 
to cloud based services 
Segger’s IoT Toolkit is a complete set of tools empowering IoT 
devices to interact with cloud based services, such as AWS, 

Azure, Dropbox, Twit-
ter, Xively, and others. 
The set includes an http 
client and a JSON-parser 
and has been designed 
from the ground up for 
resource-constrained 
embedded systems. The 
IoT Toolkit works on top of 

the IP-Stack embOS/IP and can apply transport layer security 
via emSSL, if required. The tool kit support ranges from simple 
jobs such as retrieving a web page via the http protocol to 
complex tasks such as communicating with a REST based API 
using the JSON description language. A real world application 
sample is Segger’s Dropbox client, which uses the IoT toolkit 
to connect with the latest Dropbox API. For evaluation all IoT 
tools are available as free to use Windows executables. 
Segger
www.segger.com  

A fully configurable RGB LED strip 
for your designs
This month, Inova Semiconductors is giving away two ISELED 
evaluation kits for smart digital RGB LED solutions, worth 531 

Euros each, for 
eeNews Europe’s 
readers to win. 
The evaluation kit 
allows developers 
to quickly build 
and prototype 
ISELED-based 
custom lighting 
effects, easily 
programmed us-

ing the supplied software suite from Lucie Labs and tested on 
the kit’s 16 RGB LEDs. Optical measurements can be carried 
out to evaluate various lighting solutions. The kit is based on 
NXP’s S32K144EVB-Q100 controller board featuring the auto-
motive qualified S32K1xx Arm Cortex based MCU with a USB 
cable for connection to a PC host. An adapter board including 
a power supply, is plugged into a bar of 16 RGB LEDs from 
Dominant Opto. Each LED includes an INLC100 controller 
die from Inova Semiconductors housed in a single three-LED 
package (red, green and blue). The ISELED software driver 
from NXP and the LED lighting effects studio tool from Lucie 
Labs are pre-programmed in the S32K MCU and available free 
of charge under a 3-month evaluation license.

Check the reader offer online at
 

www.eenewseurope.com

ReaderOf fer

12-bit oscilloscopes  
with bandwidths from 2.5 to 8GHz
Teledyne LeCroy’s WavePro HD high-definition oscilloscopes 
combine for the first time HD4096 12-bit technology and 8GHz 

bandwidth for low noise and 
pristine signal fidelity. With 
a maximum of 5 Gpoints of 
fast, responsive, and easily 
navigable acquisition memory, 
WavePro HD oscilloscopes 
also acquire extremely fine 
waveform details over long 
periods of time. A deep, 

powerful toolset quickly exposes underlying system behav-
iors. All WavePro HD oscilloscopes feature a large 15.6”, 1900 
x 1080-pixel capacitive touch screen and Teledyne LeCroy’s 
powerful MAUI with OneTouch user interface for intuitive, ef-
ficient operation. The instruments come in four models with 
bandwidths from 2.5 GHz to 8 GHz, all featuring sample rates 
up to 20 GS/s.20 GS/s. At the heart of WavePro HD is a new 
8-GHz chipset comprising a low-noise front-end amplifier and 
a 12-bit ADC, tightly integrated with a new low-noise, high-
bandwidth system architecture. WavePro HD’s MAUI advanced 
user interface makes it easy to find, navigate to, and thoroughly 
analyze waveform features of interest. The instruments can 
acquire 250 ms at the full 20-GS/s sample rate, and always 
with 12-bit resolution. In WavePro HD, high-resolution analog 
inputs may be combined with optional mixed-signal oscil-
loscope (MSO) inputs for capture of a wide range of analog-
sensor, digital logic, power-rail, serial-data, and other signals. 
A full complement of standard analysis tools is augmented by 
serial-data Trigger, Decode, Measure/Graph, and Eye-Diagram 
(TDME) options. New 8- and 6-GHz ProBus2 probes connect 
directly to the WavePro HD.
Teledyne LeCroy
www.teledynelecroy.com

https://twitter.com/eenewseurope


 47   www.eenewseurope.com eeNews Europe NewsJune 2018

MISCELLANEOUS

Bridging the gap between CAD design 
and the real world
With GL Spectrosoft’s add-on GL Lighting Audit it is possible 

to create lighting audit 
maps that help to do 
exact measurements at 
well-planned spots in the 
area. This tool is compat-
ible with CAD software 
so you can use the 
CAD’s data and even im-
port measurements back 
to the CAD system.

Today light designers are supported by advanced software 
tools to create light plans which fulfill the clients’ requirements 
regarding illumination levels style and architecture together with 
maintenance factors and glare ratings. Sophisticated design 

software helps to optimize the selection and number of luminar-
ies and it is providing CAD plans for installers.
Usually after the installation is made it is necessary to evaluate if 
the lighting is in line with the designs suggestions. The portable 
spectral light meter the GL Spectis 1.0 T Flicker in combination 
with the Light Audit software tool is supporting the verification 
process of a lighting installation in a digital format. An exported 
CAD layer with an illumination level grid is opened in GL Spec-
trosoft software and it becomes a reference data. Then one can 
tag selected points from a measurement grid that needs to be 
verified and then these points can be uploaded to the portable 
instrument GL Spectis 1.0 T Flicker. Designers can walk the 
site with the spectrometer and make measurements in selected 
areas and confirm the points onboard the device and compare 
measured lux values with the design level.
GL Optic Lichtmesstechnik GmbH
www.gloptic.com

Arduino opens up WiFi and narrowband IoT
Arduino has launched two new wireless connectivity boards to 
help streamline Internet of Things (IoT) development, namely 
the WiFi-enabled MKR WiFi 1010 board and the MKR NB 1500 

narrowband IoT-enabled unit. 
The MKR WiFi 1010 board is 
an evolution of the existing 
Arduino MKR1000, but now 
comes equipped with an 
ESP32-based module manu-
factured by u-blox. This key 
element delivers 2.4GHz WiFi 
and Bluetooth communica-

tions capability, along with leading RF and power performance: 
the ESP32 is a highly flexible device that provides adjustable 
power output, enabling optimal trade-offs between communi-
cation range, data rate and power consumption. It uses open-
source WiFi firmware, which makes it easy to reprogram for up-
grading or to repair any security flaws. A significant feature is the 
MKR1010’s two standalone programmable processors – the first 

based on ARM processor core technology, the second based on 
a dual-core Espressif IC – making the board a high-performance 
solution that can distribute its workload across its dual-processor 
system. A secure authentication module, Microchip’s ECC508, 
uses crypto authentication to secure TLS network communica-
tions and connections. The MKR NB 1500 employs the low-
power NB-IoT (narrowband IoT) standard, designed to work over 
cellular/LTE networks. It is suitable for applications in remote ar-
eas such as on- field monitoring systems and remote-controlled 
LTE-enabled modules. Designed for global deployment, it sup-
ports transmissions via AT&T, T-Mobile USA, Telstra, Verizon over 
the Cat M1/NB1 deployed bands 2, 3, 4, 5, 8, 12, 13, 20 and 28. 
Both boards are fully compatible with the Arduino Uno, Mega and 
existing MKR boards. Also common to both boards is their MKR 
footprint, as well as the same wide range of available interfaces, 
including I2S, I2C, UART and SPI. Both boards also operate at 
3.3V and offer input/output options including 22 digital I/Os – 12 
with PWM outputs – and seven analog inputs. 
Arduino
www.arduino.cc

Wireless biosensor platform targets  
health-monitoring wearables
The Life Signal Product platform launched by LifeSignals is 
claimed to be the world’s first family of semiconductor chips op-

timized for mobile and wear-
able applications in medical 
and health monitoring for 
life-critical applications. The 
product family was devel-
oped and industrialized in 
conjunction with STMicro-
electronics and 3M to meet 
the stringent needs of the 
medical market. The LSP 

family currently consists of two silicon devices and developer 
support items: the LC1100 Life Signal Processor, a single-chip 
solution for disposable clinical-grade biosensor patches; and 
the LC5500 UWB, a companion receiver chip that is optionally 
used in mobile and certain fixed receiver devices. The LSP chip-

set’s hybrid radio (featuring Wi-Fi, Ultra-Wideband and Medical-
Band standards) was invented to deliver wire-grade connec-
tivity across multiple parallel wireless channels when multiple 
subjects are being monitored wearing LSP-based biosensors. 
The LSP family is supported by a full suite of hardware and soft-
ware development tools, including a development board and a 
software development kit (SDK) for customers to design desired 
customized devices based on LSP. In addition, production-
ready reference designs are available for multiple product types 
– including patches, smart clothing-based designs, receiver 
devices, etc. Various apps are available for iOS and Android 
devices.The LSP product family was developed in collaboration 
with two major strategic partners. Innovation giant 3M provided 
key inputs and vital resources to verify the applicability of LSP 
technology. Semiconductor leader STMicroelectronics provided 
resources for silicon development, manufacturing and quality 
assurance for high volume production of LSP devices.  
LifeSignals
www.lifesignals.com
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Compact integrated 36V buck converter 
modules in distribution
TI’s LMZM33602 and LMZM33603 36V integrated buck con-
verter power modules are now available from Mouser Electron-

ics. The integrated 4V to 36V 
power modules combine a step-
down DC-DC converter with 
power MOSFETs, a shielded 
inductor, and passive compo-
nents in a compact, low-profile 
package. To simplify design and 
offer even greater ease-of-use, 

the LMZM33602/LMZM33603 power modules require as few 
as four external components and enable engineers to eliminate 
the loop compensation and magnetics part selection from 
the design process. The modules are 2A (LMZM33602) or 3A 
(LMZM33603) synchronous step-down DC-DC converters.
Mouser Electronics
www.mouser.com

Luxeon’s Gen-4 COB LEDs in stock  
at RS Components
Distributor RS Components is stocking the newly launched 
Lumileds Gen-4 Luxeon COB LEDs, enabling smaller, simpler 

luminaires to deliver bright 
and vibrant lighting.
With pace-setting efficacy of 
up to 170lm/W, the industry’s 
smallest LES, and package 
thermal resistance up to four 
times lower than other COB 
LEDs, lighting designers us-
ing Luxeon Gen-4 LEDs can 

create new styles featuring denser arrays, smaller optics, and 
simplified construction. In addition, colour consistency within a 
3-step MacAdam ellipse gives freedom from binning to simplify 
component purchasing and luminaire production. 
RS Components
www.rs-online.com

IoT board boosts colour-HMI development

The HANI development board from Arrow Electronics is designed 
for IoT node applications where more sophisticated user inter-
faces are required. It combines support for up to 7-inch colour 

displays, multi-protocol wireless con-
nectivity, and a rich set of sensors 
for smart, connected devices that 
allow simple, direct user interaction 
including gesture control. The board 
is well suited for developing gate-
ways or smart sensors for consumer, 

industrial or medical use cases. HANI leverages the integrated 
LCD controller of NXP Semiconductors’ LPC54618 180MHz Arm 
Cortex-M4 microcontroller to support colorful, engaging user in-
terfaces on TFT-LCD graphics panels ranging from small 3.5-inch 
QVGA (240 x 320) up to 7-inch displays with 800x400 pixels. 
Arrow Electronics 
www.arrow.com

Desktop enclosures clad  
in wooden retro styling
Two new ranges of desktop enclosures from Hammond Elec-
tronics are now available from JPR Electronics, with a retro 

styling. The HWCAS consists of a complete 
walnut frame fitted with aluminium top and 
optional base panels and is available with 
either a black powder coat or natural finish. 
The 1444CWW and the 1441CWW fami-
lies are fabricated from aluminium or steel 
respectively and fitted with walnut end panels 
to the shorter sides. The aluminium version 
has a natural finish; the steel has a black 

powder coat finish. The HWCAS is available in two sizes, either 
330x254x76mm or 432x254x76mm. The chassis corners are of 
dovetailed construction, reinforced with corner posts fitted with 
brass inserts to take the panel fixings.
JPR Electronics
www.jprelec.co.uk

Stepper motors have integrated 
optical encoders
EAO Ltd has introduced a series of stepper motors with built-
on optical encoders that simplify and streamline the design of 

closed loop motion control systems 
typically found in equipment such as 
3D printers and medical instrumen-
tation. Developed by Sanyo Denki, 
Sanmotion 2H2 Series 2-Phase Step-
ping Systems are available in frame 
sizes ranging from 35mm to 86mm 
and encoders from 200 to 1024 pulses 
per revolution. They combine precise 

positioning, high torque at low speed, stable stop and hold and 
easy control with the ability to directly monitor actual position, 
thereby closing the feedback loop and improving equipment 
safety and reliability. 
EAO Ltd
www.eao.com

Unlimited access to Ultra Librarian EDA/CAD 
models at Digi-Key
Digi-Key Electronics is now offering unlimited access to Ultra Li-
brarian symbols, footprints, and 3D STEP models. The distribu-

tor has worked with EMA to remove 
the download limits of Ultra Librar-
ian EDA and CAD models, covering 
over 1.25 million parts. Ultra Librar-
ian offers models in over 20 EDA 
and CAD formats to cover the vast 
majority of the PCB design tools in 
use, including Altium, Eagle, KiCad, 

OrCAD, and PADS. Models are created using the Ultra Librarian 
Desktop software, which uses a sophisticated combination of 
templates, pdf extraction, and verification algorithms to quickly 
capture all important component information required.
Digi-Key Electronics
www.digikey.com
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How AI will help pave the way  
to autonomous driving
By Michael Reser

Artificial intelligence will enable vehicles 
to manage, make sense of, and re-
spond quickly to real-world data inputs 

from hundreds of different sensors, but it’s 
going to take some time. 

An entire industry is charging ahead to 
reach higher-level autonomous driving capa-
bilities. Still, the challenges are many, ranging 
from the purely technical to regulation- and 
insurance-related topics, all the way to moral 
considerations of derived actions and deci-
sions.  

However, the benefits of Level 4 and/or 
Level 5 autonomous-driving capabilities, as 
defined by the Society of Automotive Engi-
neers, are also many, particularly with regard 
to fewer accidents and life-long mobility. This 
means every aspect of the driving experience 
will change, with designers at the forefront 
as they now look to incorporate artificial-
intelligence (AI) capabilities to help achieve the highest levels of 
automation as safely as possible.

The technical challenges to autonomous vehicles, like those 
facing high-performance wireless networks and low-latency 
cloud infrastructure, are solvable over time by advancing 
the state-of-the-art in well-understood design practices and 
techniques. However, based on the foreseen complexity of an 
autonomous vehicle, AI systems are more than a promising ele-
ment to address a huge set of data, scenarios, and real-world 
decisions a human brain—consciously or subconsciously—to-
day processes within a short period. And to make all of those 
decisions with high precision while operating a vehicle.

The focus now is to properly identify, manage, and control 
the actual input parameters coming from various sensors that 
are required to develop a usable representation of the real-world 
operating environment and status of the vehicle. These sensors 
include cameras, radar, LiDAR, ultrasound, and other sources, 
such as accelerometers and gyroscopes. Many are already 
widely used in advanced driver assistance systems (ADAS). 
However, a key challenge here is to define and develop models 
to find correlations between available physical signals, existing 
or to-be-developed AI scenarios, deep-learning models, and the 
real-world decision impact in a real traffic situation.

Technology building blocks 
as input parameters 
Until recently, concepts for autonomous vehicles have been 
built on multiple technology building blocks—including the 
aforementioned sensors, along with ultrasound, GPS, and wire-
less technologies. The first and foremost challenge is to clearly 
understand the actual capabilities and boundaries of each tech-

nology, as well as the contributions to the overall autonomous 
driving system.

While the testing aspects of technologies like radar and other 
optical and RF technologies are also well-understood and have 
been used in various industries for decades, new testing chal-
lenges need careful consideration when taking into account the 
complex autonomous system.  

Like any other data model, AI depends heavily on input 
parameters determined by signal quality, resolution consid-
erations, update cadence, and latency aspects. For example, 
understanding and optimizing resolution considerations are 
critically important to correctly determine and identify respective 
objects in a real-world driving situation.

On top of that, latency and signal update information is criti-
cally important for two reasons. The first is to get to an almost 
real-time decision model. The second is to ensure that correct 
sets of data are combined and correlated in a way to derive the 
most optimal set of actions to ultimately determine the correct 
decision.

AI data processing 
and scenario considerations
As the information gathering and data processing based on the 
various sensor inputs is already a challenge on its own, the real 
challenge starts by adding near-real-time drive scenarios with 
an almost limitless number of variables and nonlinear parameter 
sets and complexities. Thus, capturing and analyzing massive 
volumes of data with agility and speed at scale is a requirement 
for making informed decisions in a situation where time correla-
tion between data sets coming from two or more independent 
sources is critically important.

Translating it all into a real-world challenge for AI-backed 
autonomous-driving systems, the expected outcome of such 
massive data processing is nothing short of getting the right an-
swer in the shortest possible time to determine a proper action 
to avoid a traffic incident.

Michael Reser manages the business development and 
portfolio management function for Keysight Technologies’ 
automotive and energy solution business unit -  
www.keysight.com

Sensors are already used to map the terrain for ADAS-equipped vehicles, but 
AI will build on these blocks for better safety, more convenience, and energy 
efficiency. (Source: Keysight Technologies Inc.)
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LAST WORD

Absolute merit of performance and 
quality for AI-based systems aren’t 
clearly identified. Abstraction and ap-
proximation techniques based on timing 
correlations, like a time-synchronized 
environment used in network topologies 
of raw and processed data sets, can 
provide critical insights and conclusions 
for the use of a self-learning 
stimulus/response system. This 
together with some functional 
testing and logical correlation 
appear to be a manageable way 
forward in lieu of an absolute 
metric of quality.

Clearly, autonomous-driving 
scenarios generate massive sets 
of data. When combining it with 
an environment that encourages 
data discovery through iteration, 
the self-learning mechanisms 
of AI systems can move faster, 
experiment more, and learn 
quicker.

To put it differently, a large 
set of data in combination with 
realistic scenarios and nonlinear 
parameter sets enables systems and ap-
plications to fail safely and learn faster.

At the same time, this also creates 
questions around the validation of AI 
models considering real-world driving 
scenarios and ever-changing environ-
mental components. Despite using self-
learning systems, the correlation between 
input parameters and the respective out-
put is hard to obtain and sometimes even 
harder to explain and prove. This will lead 
us back to more traditional simulations as 
well as emulation techniques, which are 
currently the only feasible and traceable 
way to deterministically validate certain 
aspects of AI testing scenarios. 

However, this will reduce the validated 
set of scenarios to a restricted number 
of specific target parameters with limited 
validity, as the benefit of dealing with 
a huge set of data concurrently isn’t 
feasible. It will leave us, for the foresee-
able future, with the problem that the 
creation and simulation of scenarios will 
offer technically a much broader set of 
test scenarios. However, the validation 
will remain a challenge, especially in an 
environment where a wrong conclusion 
could end with a fatal incident.

The role of AI 
and deep learning
Looking ahead, deep learning is ex-
pected to be the most adopted approach 
to develop AI as it learns and develops 
scenarios and algorithms to mimic 
real-world scenarios. This means that 

AI will enable technical advances for the 
required technology building blocks, but 
it will only create a breakthrough if testing 
and qualification for end-to-end systems 
is part of the equation as well. This will 
become evident when all of the harvest-
ed data from a range of sensors will be 
used to enact the correct procedures in a 

constantly changing driving environment 
and traffic situations.

For true enablement of Level 4 and 
Level 5 automated driving, the system 
should be functional in all weather and 
driving conditions, which is obviously a 
given requirement. Still, it’s a much big-
ger challenge than sometimes mentioned 
and admitted.

It’s clear that AI and its associated 
deep-learning functionality offers the key 
ingredients to lift technologies like au-
tonomous driving to the next level—es-
pecially as alternative approaches aren’t 
considered in any way more reliable or 
practical. Creating models and scenarios 
by simply generating corresponding lines 
of code is obviously a nonstarter, as the 
bug rate of any human-coded software 
would invalidate the approach based 
on the sheer volume, complexity, and 
variety.

On the other side, it’s obvious that 
data quality, input parameters, and model 
definition, as well as scenario validation 
tasks, are critical elements to ensure 
that any data-driven AI system with its 
self-learning capabilities is properly used, 
questioned, and validated. This benefits 
the overall goal of enabling safe autono-
mous driving in a more complex and 
dense traffic environment. Putting togeth-
er these different pieces of the puzzle 
effectively isn’t easily resolved, though.

This article was first published in 
Electronic Design - 
www.electronicdesign.com 

Technology has eased driver burden, improved 
connectivity, and increased safety, but for AI, the 
challenge is to correlate all of the data and sensor 
inputs and come to a safe action decision, quickly. 
(Source: Keysight Technologies Inc.) 
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