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Dear readers,

Confinement has become the norm for most of Europeans and restrictions are taking 
place all over the world, giving a devastating blow to many industries and livelihoods 
yet promising casualty mitigation.

The extreme economical context is calling for societal changes. The urgency to 
find medical and welfare solutions is accelerating research, unleashing new funds, 
open-source projects are flourishing and companies of all sizes are rushing to put 
remote work strategies into place and re-organize their workforce with new priori-
ties. These changes will be long lasting, and hopefully for the better.
Our April edition looks at some of the latest edge hardware and AI firmware solu-
tions, some of which may find direct use in deciphering the vast amounts of data 
put to contribution by epidemiologists to predict the progression of the virus and 
possibly decide on the best confinement strategies.
Other features covered in eeNews Europe’s April edition include Optoelectron-
ics, Power Supplies and Batteries.

Until confinement restrictions become a thing of the past, stay safe, read and 
educate yourself. Feel free to share your academic and business news with us.

Julien Happich
Editor in Chief
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ARTIFICIAL INTELLIGENCEUNCOMMON MARKET

Food system at risk of crash?
By Richard Tiffin

Tech company backed by UK Government and Microsoft 
claim our food system is at risk. Artificial Intelligence fed 
by a Data Marketplace is the solution.

Covid-19 is a reminder of how vulnerable our food system 
is. Supermarket shelves are empty. Twelve years earlier, the 
financial crash exposed the dangers of a finance system built 
on a web of interdependencies – many poorly understood. The 
effects of 2008 are still being felt today.   

It was this fear of a 
systemic crash in our food 
system that drove Professor 
Richard Tiffin, then Director of 
the Centre for Food Security, 
to co-found Agrimetrics. 

“I wanted us to understand 
the hidden risks that could 
spark a catastrophic chain of 
events,” explains Professor 
Tiffin. “Our food system is 
incredibly interdependent, but 
ironically it’s also incredibly 
disconnected. We have no 
idea of the long-term conse-
quences of events like Covid-19. To avoid collapse, we need to 
understand these connections.” 

1950’s China is an example of why this is so important. The 
Four Pests Campaign sought to eliminate rats, flies, mosquitoes 
and sparrows. Unfortunately, though sparrows are an agricul-
tural pest, they also prey on a greater pest: locusts. The ensuing 
ecological imbalance fuelled the 
Great Chinese Famine, which 
killed 45 million people.

The Arab Spring is a more re-
cent example. Drought and wild-
fires decimated crops in Eastern 
Europe. Putin halted exports and 
World grain prices increased by 
40%. Food shortages sparked 
revolution. Half a million lives 
have been lost in Syria alone. 
The refugee crisis has had a last-
ing effect on Europe.

“These are extreme examples, 
but it’s easy to see how under-
standing the connections would 
have helped us limited the damage of these crises, or avoid 
them all together.”

This was one motivation behind the UK Government’s deci-
sion to provide initial funding for Agrimetrics, who boast Micro-
soft as a strategic partner.

Feeding AI 
The funding was used to build a Data Marketplace, which hous-
es information from across the global food system. Agrochemi-
cal giant BASF and consumer goods company Unilever were 

early customers. Recently Airbus, the world’s second largest 
aerospace company, announced they would use Agrimetrics to 
sell satellite imagery that can be used to monitor crop health. 

“The Marketplace is a great way to get people sharing 
information in the same place, but that’s only the first stage of 
the solution,” continues Professor Tiffin. “If we are to answer 
complex questions then data needs to be organised in certain 
ways. This includes predicting future food shortages, finding 

ways of reducing agricul-
ture’s carbon footprint and 
limiting the spread of crop 
disease.” 

Agrimetrics uses a ‘Knowl-
edge Graph’ to connect the 
data on its Marketplace; 
the same technology used 
by Google and Amazon. It 
works by defining the relation-
ship between data, which en-
ables people and machines to 
find the information they need 
more quickly.  

“The current applications of 
artificial intelligence are narrow and require human intervention. 
The beauty of organising data in this way is that AI will be able 
to self-serve. It will be able to explore the connections between 
billions of different variables, uncovering links and insights that 
we’d never even considered.”  

For example, assume you are researching the cause of your 
house plant’s recent poor health. 
AI could use the knowledge 
graph to identify variables influ-
encing plant health: soil, tem-
perature, fertilisation, pot, light, 
and irrigation. Then automati-
cally understand the variables 
relevant to these variables – and 
so on. The answer could be tem-
perature spikes causes by turning 
your oven on, or contamination 
in the production of your artificial 
fertiliser. 

In the real-world, Agrimet-
rics’s projects have reduced the 
flow of pesticides into water-

ways and used predictive models to improve fresh food sup-
ply chains and animal health. However, Agrimetrics and their 
partners have grander ambitions for the future. 

“Average crop yields are around half of what is theoretically 
possible - we call this the yield gap.  In theory, if we could better 
understand why this gap occurs, then we could increase output 
on arable farms with no additional inputs,” concludes Tiffin.  

“The best manufacturers have used data and AI to increase 
production by 50% and cut waste by 20%; agriculture can 
do the same. It is possible to sustainably feed everyone on 
our planet for many years to come, but not without AI and not 
without data sharing.  I believe that this can only be achieved 
through a Data Marketplace that rewards those who are willing 
to share their data.”  

Richard Tiffin is Professor of Applied Economics at the 
University of Reading and Agrimetrics’ Chief Scientific Officer - 
www.agrimetrics.co.uk
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Introducing a new industry benchmark 
MOSFET footprint
The OptiMOS™ Source-Down Power MOSFET 
By Bastian Lang, Product Marketing Manager at Infineon Technologies

When it comes to power management, the market is 
striving for higher energy efficiency, power density, 
ruggedness and improved lifetime for end applica-

tions. While advancements in silicon technologies are pushing 
the envelope of key performance parameters, new package 
concepts offering groundbreaking benefits are seldom. With 
the introduction of the new Source-Down technology and the 
release of a whole new product family, Infineon is leading the 
way towards defining a new industry standard footprint.
 
Drain-Down versus Source-Down

Figure 1 (on the left) shows the structure of a modern vertical 
trench power MOSFET, giving an idea of the cross-section of 
a power MOSFET underneath a PQFN 3.3x3.3 mm package. 
The base of this architecture is a lead frame. This is serving as 
the carrier of the thin silicon die and the drain connection of the 
silicon on the bottom side. In a vertical trench MOSFET, the cur-
rent is flowing vertically through the device,the top- and the bot-
tom side of the device therefore serve as electrical connections. 
The active trenches of an n-channel power MOSFET are on the 
source side of the die which is typically located at the top. The 
source connection of the silicon die is established with a copper 
clip that is connecting the top area of the silicon die with a part 
of the lead frame. The gate connection is also located on the 
side of the active trenches and typically connected with the lead 
frame via a bond wire.  With this construction, all three electri-
cal connections can be brought onto the lead frame so that the 
MOSFET can be mounted on a PCB.

The Source-Down concept
This new approach is simple yet groundbreaking. We take the 
silicon die inside of the MOSFET package and flip it upside 
down. This way now the source potential is connected to the 
lead frame instead of the drain potential. Figure 1 (on the right) 
shows the structure of the new Source-Down technology. The 

gate and source connection of the silicon die is directly estab-
lished on the lead frame. The electrical connection of the drain 
(from the top of the die) can be achieved with a very large cop-
per clip. 
Figure 2 shows the difference in the footprints of the PQFN 
3.3x3.3 mm OptiMOS™ MOSFET family. The electrical con-
nection of drain, source and gate are still at the same location 
making a drop-in replacement very easy. 

With the introduction of the new Source-Down concept, two 
new footprints are established. The Source-Down Standard-
Gate (Figure 2b) and the Source-Down Center-Gate (Figure 2c). 

Utilizing the Source-Down benefits
These new footprints come with several benefits such as: 
1)  Improved RDS(on)
2)  Reduced thermal resistance
3)  New thermal management capabilities 

RDS(on): Flipping the die upside down removes some construc-
tion limitations that apply to the standard drain-down devices. 
With the Source-Down approach, some of these constraints are 
loosened enabling the use of much bigger dies and hence re-
duction of  RDS(on) by 30%.  Lower RDS(on) is directly linked to the 
reduction of I2R losses in the application and leads to greater 
power densities.

Thermal management: It is one of the strongest disciplines in 
power electronics design. Keeping your thermals under control 
directly translates to longer end-device lifetimes or the ability to 
increase power density. The Source-Down concept offers mul-
tiple benefits enabling cooler designs. A significant reduction in 
RDS(on) has an impact on thermals too: as it lowers losses in the 
device, consequently the device-temperature is decreased. The 
active trenches of a vertical power MOSFET are located on the 
source side of the silicon die. This is where most of the losses 
are generated during the operation and ultimately where the 
losses are converted to excess heat. In a traditional Drain-Down 
device, this heat needs to be transported through the silicon to 
the drain side which is connected to the lead frame and then to 
the PCB.
Flipping the die upside down puts these active trenches of the 
silicon die directly onto the copper lead frame. The heat that 
is generated in those trenches can, therefore, be conducted 

Figure 1: the internal construction of a PQFN 3.3x3.3 mm 
Drain-Down power MOSFET (left) and the internal 
construction of a PQFN 3.3x3.3 mm Source-Down power 
MOSFET (right)

Figure 2:(a) A standard PQFN 3.3x3.3 mm, (b) the new Source-
Down PQFN 3.3x3.3 mm and (c) the new Source-Down 
Center-Gate PQFN 3.3x3.3 mm package footprints

https://twitter.com/eenewseurope
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directly into the PCB over the lead frame. This new construction 
setup leads to a reduction in Rthjc of 22 percent from 1,8 K/W 
down to 1,4 K/W.

The Source-Down concept has a number of advantages in a 
half- or full-bridge configuration designs. The copper area of 
the PCB that is connected to the thermal pad of the MOSFET is 
generally very helpful in distributing the losses generated in the 
MOSFET. Figure 3a shows the schematic of a widely used syn-
chronous buck converter as an example. The drain potential of 
the high-side FET is connected to the input voltage. The source 
contact of the low-side FET is connected to the GND potential. 
The source potential of the high-side device is connected to the 
drain of the low-side MOSFET forming the switch node. By us-
ing the Drain-Down in the low-side of a half-bridge, the thermal 
pad would be connected to the switch node area. The switch 
node potential is a modulated waveform and therefore jumping 
between Vin and the GND potential. This area should be mini-
mized to reduce the noise emitted into the system but this mini-
mization would limit the thermal management capabilities of the 
low-side MOSFET. The Source-Down concept overcomes this 
challenge as the thermal pad of the low-side MOSFET is now 
on the ground potential. Since the ground area is generally kept 
large, it serves as a heatsink that can be utilized with the big 
thermal pad of the Source-Down device.  Additionally, thermal 
vias can easily be used on the GND potential right under the 
device. Figure 3b depicts an example of a possible PCB layout. 
As can be seen, the two potentials that can be considered silent 
(or not jumping) are +12V and GND. 

Based on the above,  the three major benefits that make the 
new Source-Down concept a thermal management champion 
are: 
-  Significant reduction of RDS(on)
-  Decrease of RthJC by 22%
-  Optimal layout possibilities

Parallel operation
In applications like OR-ing and battery protection, large currents 
must be handled statically. For this, very low on-state-resis-
tance is key to limit the losses in the system and keep the tem-
perature at acceptable levels. To accomplish the lowest RDS(on), 
multiple MOSFETs are connected in parallel.  The Center-Gate 
option offers a wider creepage distance between the drain and 
source contacts, which allows that the gates of multiple devices 
can be connected on one single PCB layer instead of being 
routed through vias and connected to other layers of the board.

Application benefits, real-life examples
Discussing a real-life example helps to explore where the new 
Source-Down concept really plays out its benefits. In the follow-

ing case, a buck converter was designed with the best-in-class 
devices currently available in the market. Figure 4 shows the 
configurations (a) with a PQFN 5x6 mm solution (b) using the 
currently available best-in-class PQFN 3.3x3.3 mm and finally 
(c) when applying the Source-Down solution.
 

Looking at the efficiency in the application in Figure 5,  the 
Source-Down solution clearly outperforms the other two 
options. For instance, for the full load scenario, 1.5 percent 
improvement is achieved. This point is critical because of the 
thermal limitations. Enhancements in full load are directly tied 
to achieving higher power densities in the end application. In 
addition to the efficiency, the thermal performance of the device 
as a static switch was also analyzed. Thanks to the innovative 
Source-Down concept, much larger silicon dies can be housed 
in the PQFN 3.3x3.3 mm footprint enabling a significant im-
provement in RDS(on). This combined with a better RthJC makes the 
Source-Down device stays significantly cooler than common-
footprint components.  A 10°C cooler design compared to the 
current available PQFN 3.3x3.3 mm solution could be achieved 
at 20 A constant current.

The new industry benchmark
The Source-Down concept in Power MOSFETs is opening up 
some layout related constraints in power management. With 
the improvements of the electrical and thermal performance 
parameters of the device paired with the newly gained flexibility 
in system design, there are no more limitations for engineers to 
explore new concepts and bring their applications performace 
to unprecented levels.

Scan for more information:

Figure 3: (a) the schematic of a synchronous buck converter 
implemented with a half-bridge MOSFET configuration and 
(b) example layout of a Drain-Down (in the high side) and 
a Source-Down (in the low side) in a half-bridge MOSFET 
configuration

Figure 5 Sytem efficiency for different MOSFET configurations 
(demonstrated in Figure 4)

Figure 4 Configurations (a) with a PQFN 5x6 mm solution, (b) 
the currently available best-in-class PQFN 3.3x3.3 mm and (c) 
the Source-Down solution

https://www.facebook.com/EENews-Europe-264480083592516/
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Lidar technology market is facing 
shakeout, study says
By Christoph Hammerschmidt

In a comprehensive report, technology consulting firm 
IDTechEx presented its findings from the observation of 107 
manufacturers of vehicle lidar systems. Central perception: 

The market has more than enough technology alternatives to 
offer; suppliers who enter the market for the first time will have 
a hard time.

Lidar is a sensor technology that enables vehicles to per-
ceive their surroundings, make decisions and navigate. 3D lidar 
systems scan the environment with light beams and create a 
virtual model of the environment from the measurement of beam 
reflections. This model is used by vehicle electronics to detect 
and identify objects and to develop a driving strategy based on 
the knowledge gained. Most car manufacturers consider 3D li-
dar to be indispensable for automated driving (including levels 3 
and 4) and have established partnerships with suppliers of lidar 
technology. One notable exception is Tesla - the Elon Musks 
company believes it can do without lidar.

According to IDTechEx experts, the most well-known player 
is the US company Velodyne, known in 2005 for its mechani-
cal rotating lidar HDL-64. Velodyne’s first MLA (micro-lidar 
array) product, Velarray, was announced in 2017, followed by 
VelaDome in 2019, which is designed for close-range opera-
tion, while Velarray offers object detection at long range. The 
new non-rotating technology for the automotive industry uses 
a 128-channel VCSEL light source. It is based on 905nm ToF. 
The scanning mechanism is not known; IDTEchEx assumes an 
electromechanical approach.

Another big name in this market is the Canadian company 
LeddarTech. The company offers lidar modules, but the main 
focus of the company is the LeddarEngine SoC together with 
related software. The company has recently launched the Led-
dar Pixell 3D flash lidar module, which is optimized for proximity 
detection and blind spot coverage in urban environments, and 
this strengthens the company’s position in the autonomous 
shared mobility market.

Quanergy, a Californian start-up founded in 2012, rose to 
fame by developing the world’s first optical phased array (OPA) 
3D lidar for the automotive industry. In recent years, Quanergy 
has shifted their attention to non-automotive markets following 
challenges and delays they faced in the automotive industry. It 
is an important question as to whether Quanergy has made the 
right technology choices in its OPA system or not. The choice 
of 905nm brings the benefit of using a well-established light 
source and detector, but the SiNx OPA platform might be slow 
and present significant heat management issues. The lack of 
a foundry ecosystem may also push Quandary to take on too 
many tasks. One brightest young star in this market is Innoviz, 
an Israeli start-up founded in 2016 with the aim of developing 
and commercializing 3D lidar based on MEMS mirror beam 
steering. It counts Magna International amongst its investors. 
In the past three years, Innoviz accumulated an impressive 
$252 million USD and secured a contract with BMW to supply 
the InnovizOne product in 2021 for a BMW production vehicle. 
InnovizOne is positioned as an automotive grade MEMS-based 
lidar module. The question is now whether it will finally gain 
commercial adoption or not. 

A rather new player on the scene is Livox. They are set up 
by the Chinese drone maker DJI and seem to be following the 
same strategy: offering a compelling price in order to drive oth-
ers out and force an industry consolidation. This is a tempting 
strategy given that there are so many players and technologies 
today and that most offerings are too expensive and only prom-
ise future cost reductions, say the IDTechEx experts. The lidar 
is also ToF operating at 905nm. Their Mid-40 lidar with 38.4 
degrees of field of view, 0.05-0.1 angular resolution and 260m 
is using a rotating prism. The interesting point here is that DJI 
- thanks to its drone business - has excellent know-how and 
capability in designing the motors, which are often a cost and 
reliability bottleneck. They have already received a 5k unit order 
and completed 13k hours of reliability testing running 24/7. 

As competition intensifies in the automotive lidar market, it 
seems likely that some start-ups will not survive. Oryx Vision 
is the first high-profile casualty: the Israeli 3D lidar business 
closed in August 2019 despite having secured $67 million 
USD in funding. Oryx publicly stated delays in the automotive 
industry as an important factor in the decision to end opera-
tions. IDTechEx however believe that their unusual and complex 
lidar architecture was the main reason. Oryx Vision described 
their lidar design as ‘coherent flash’ technology; it operates at a 
wavelength of 10 micrometres that common and cost-effective 
lasers cannot produce.

The report also examines the companies that already suc-
ceeded in securing a contract with a global car manufacturer. 
Major automotive OEMs prefer to obtain lidar technology for 
their autonomous production vehicles via trusted Tier 1 part-
ners. The general trend in the automotive industry is that Tier 
2 suppliers develop new lidar technologies, while Tier 1 sup-
pliers optimize these products for high-volume production. For 
example, Valeo Scala technology was originally developed by 
Ibeo Automotive Systems GmbH. Valeo developed Ibeo’s lidar 
into a mass-produced sensor for Audi. Similarly, Innoviz has 
partnered with Magna, the Canadian Tier 1 supplier, and Magna 
will deliver automotive grade lidar modules to BMW.

Ibeo is now developing a 905nm ToF lidar using SPAD 
detectors which require multiple measurements to build up 
the picture but give out a digital signal. Their design includes 
a VCSEL array and an SPAD array (12800 pixels and emitters). 
They have three ASICs which allow them to control the system 
and generate specific patterns on the VCSEL without the need 
to flash the entire scene. That enables them to boost the range 
to 250m even though the system architecture and components 
are similar to a flash lidar. The IC placement and assembly are 
also relatively straight forward allowing high level of automation. 
In general, this puts them on a good cost-reduction path which 
may mean that the lack of a scanning mechanism could be 
compensated by multiple lidars. Ibeo is working with their inves-
tors ZF Friedrichshafen AG.

However, a minority of Tier 1 suppliers and automotive OEMs 
develop their own lidar technology.

https://twitter.com/eenewseurope
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Photonic platform delivers  
compact beam steering
By Julien Happich

Removing the need for bulky me-
chanical assemblies, researchers 
from the Columbia University School 

of Engineering and Applied Science are 
anticipating that more compact and all-solid-
state  LiDARs could be designed based on 
a promising new technology, so-called com-
pact optical phased arrays (OPAs) which they 
managed to implement at very low power.

OPAs change the angle of an optical beam 
by changing the beam’s phase profile. To 
date, long-range, high-performance OPAs 
required a large beam emission area densely 
packed with thousands of actively phase-
controlled, power-hungry light-emitting 
elements, which made them impractical for 
LiDAR applications. 

Researchers led by Columbia Engineer-
ing Professor Michal Lipson have developed 
a low-power beam steering platform that 
is a non-mechanical, robust, and scalable 
approach to beam steering. The team is one 
of the first to demonstrate low-power large-
scale optical phased array at near infrared 
and the first to demonstrate optical phased 
array technology on-chip at blue wavelength 
for autonomous navigation and augmented 
reality, respectively. 

In collaboration with Adam Kepecs’ group 
at Washington University in St. Louis, the 
team has also developed an implantable pho-
tonic chip based on an optical switch array at blue wavelengths 
for precise optogenetic neural stimulation. The research has been 
recently published in three separate papers in Optica, Nature 
Biomedical Engineering, and Optics Letters.

“This new technology that enables our chip-based devices to 
point the beam anywhere we want opens the door wide for trans-
forming a broad range of areas,” explains Lipson, Eugene Higgins 
Professor of Electrical Engineering and Professor of Applied 
Physics. “These include, for instance, the ability to make LiDAR 
devices as small as a credit card for a self-driving car, or a neural 
probe that controls micron scale beams to stimulate neurons for 
optogenetics neuroscience research, or a light delivery method to 
each individual ion in a system for general quantum manipulations 
and readout.”

Lipson’s team has designed a multi-pass platform that reduces 
the power consumption of an optical phase shifter while maintain-
ing both its operation speed and broadband low loss for enabling 
scalable optical systems. They let the light signal recycle through 
the same phase shifter multiple times so that the total power 
consumption is reduced by the same factor it recycles. They dem-
onstrated a silicon photonic phased array containing 512 actively 
controlled phase shifters and optical antenna, consuming very low 
power while performing 2-D beam steering over a wide field of 
view. Their results are a significant advance towards building scal-
able phased arrays containing thousands of active elements.

Phased array devices were initially devel-
oped at larger electromagnetic wavelengths. 
By applying different phases at each antenna, 
researchers can form a very directional beam 
by designing constructive interference in one 
direction and destructive in other directions. 
In order to steer or turn the beam’s direction, 
they can delay light in one emitter or shift a 
phase relative to another.

Current visible light applications for OPAs 
have been limited by bulky table-top devices 
that have a limited field of view due to their 
large pixel width. Previous OPA research 
done at the near-infrared wavelength, includ-
ing work from the Lipson Nanophotonics 
Group, faced fabrication and material chal-
lenges in doing similar work at the visible 
wavelength.

“As the wavelength becomes smaller, the 
light becomes more sensitive to small chang-
es such as fabrication errors,” says Min Chul 
Shin, a Ph.D. student in the Lipson group and 
co-lead author of the Optics Letter paper. “It 
also scatters more, resulting in higher loss if 
fabrication is not perfect—and fabrication can 
never be perfect.”

It was only three years ago that Lipson’s 
team showed a low-loss material platform 
by optimizing fabrication recipes with silicon 
nitride. They leveraged this platform to realize 
their new beam steering system in the visible 

wavelength—the first chip-scale phased array operating at blue 
wavelengths using a silicon nitride platform.

A major challenge for the researchers was working in the blue 
range, which has the smallest wavelength in the visible spectrum 
and scatters more than other colors because it travels as shorter, 
smaller waves. Another challenge in demonstrating a phased 
array in blue was that to achieve a wide angle, the team had to 
overcome the challenge of placing emitters half a wavelength 
apart or at least smaller than a wavelength, at a 40nm pitch, which 
was very difficult to achieve. In addition, in order to make optical 
phased array useful for practical applications, they needed many 
emitters. Scaling this up to a large system would be extremely 
difficult.

“Not only is this fabrication really hard, but there would also 
be a lot of optical crosstalk with the waveguides that close,” says 
Shin. “We can’t have independent phase control plus we’d see all 
the light coupled to each other, not forming a directional beam.”

Solving these issues for blue meant that the team could easily 
do this for red and green, which have longer wavelengths. “This 
wavelength range enables us to address new applications such as 
optogenetic neural stimulation,” notes Aseema Mohanty, a post-
doctoral research scientist and co-lead author of the Optics Letter 
and Nature Biomedical Engineering papers. “We used the same 
chip-scale technology to control an array of micron-scale beams 
to precisely probe neurons within the brain.”

Packaged large-scale optical phased 
array for solid-state LiDAR. Credit: 
Steven Miller, Columbia Engineering.

Blue optical phased array for augmented 
reality, trapped ion quantum computer 
and optogenetic neural stimulation. 
Credit: Myles Marshall, Secret Molecule, 
Min Chul Shin, Aseema Mohanty, 
Columbia Engineering.
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BMW introduces “ecological geofencing” for hybrid vehicles
By Christoph Hammerschmidt

Carmaker BMW wants to contribute to the reduction of 
pollutant emissions in inner cities with a new feature: 
The cars’ navigation system automatically switches from 

the combustion engine to the electric motor as soon as the 
vehicle enters selected urban areas or environmental zones.

In various plug-in hybrid models from BMW, drivers now 
can preset so-called “e-
drive zones”. When the 
car enters such an inner-
city low emission zone, 
it automatically switches 
from combustion to electric 
mode. For this purpose, 
the vehicles use geofenc-
ing technology via GPS, in 
which an area is predefined 
on the map by means of 
coordinates. The zone is 
then graphically displayed 
to the driver on his navi-
gation device. Within this 
area, the car drives electri-
cally for as long as the battery’s state of charge permits. If the 
battery’s energy reserves run out, the system switches back to 
the combustion engine. The driver receives a corresponding 

signal in the Control Display.
The service is now available in around 80 European cities. 

Further BMW models and regions are to follow. The system is 
based on a practical test conducted by BMW in Rotterdam. 
50 drivers of plug-in hybrids were asked to switch to purely 
electric driving mode via a specially developed smartphone app 

when entering the defined 
inner city zone. As a result, 
around 90 percent of all 
routes within the core area 
were covered electrically, 
BMW says.

According to the car-
maker, the technology is a 
contribution to the Smart 
City vision. This approach 
is also conceivable for 
other vehicle brands, 
the vehicle manufacturer 
explained. In addition, it 
gives city administrations 
a means of improving air 

quality in particularly critical areas or even in the entire urban 
area, provided that other OEMs should also implement the tech-
nology in their vehicles.

Large pouch cell battery tech at heart of GM EV strategy
By Nick Flaherty

The modular propulsion system for next generation GM 
global electric vehicles is based on a proprietary low co-
balt lithium ion Ultium pouch cell batteries to be built with 

LG Chem. High volume manufacture will drive the cost under 
$100/kWh, says GM, which will 
also license the pouch cell technol-
ogy to other companies.

The large-format pouch cells 
can be stacked vertically or hori-
zontally inside the battery pack. 
This allows engineers to optimize 
the battery energy storage and 
layout for each vehicle design. Ul-
tium energy options range from 
50 to 200 kWh, which could en-
able a GM-estimated range up to 
400 miles (880km) or more on a 
full charge with 0 to 60 mph ac-
celeration in 3s. Motors designed 
in-house will support front-wheel 
drive, rear-wheel drive, all-wheel 
drive and performance all-wheel drive applications.

The Ultium-powered EVs are designed for DC fast charging 
and most will have 400V battery packs and up to 200 kW fast-
charging capability. Truck versionos of the platfrom will have 
800V battery packs and 350 kW fast-charging capability. There 
will be plans 19 different battery and drive unit configurations 
initially, compared with 550 internal combustion powertrain 
combinations available today.

“Our team accepted the challenge to transform product 
development at GM and position our company for an all-electric 
future,” said Mary Barra, GM chairman and CEO. “What we 
have done is build a multi-brand, multi-segment EV strategy 

with economies of scale that rival 
our full-size truck business with 
much less complexity and even 
more flexibility.”

Chevrolet, Cadillac, GMC and 
Buick will all be launching new EVs 
this year. The next new Chevrolet 
EV will be a new version of the Bolt 
EV, launching in late 2020, followed 
by the 2022 Bolt EUV, launching 
Summer 2021. The Bolt EUV will 
be the first vehicle outside of the 
Cadillac brand to feature Super 
Cruise, a Level 2 hands-free driving 
technology for the motorway. This 
will expand to 22 vehicles by 2023, 
including 10 by next year.

The Cruise Origin, a self-driving, electric shared vehicle, 
shown to the public in January, was the first product revealed 
using GM’s third generation EV platform and Ultium batteries. 
Next will be the Cadillac Lyriq luxury SUV in April. A GMC Hum-
mer EV that uses the Ultium pouch cell technology is currently 
planned for May. Production is expected to begin towards the 
end of 2021 at the Detroit-Hamtramck assembly plant, GM’s 
first assembly plant 100 percent dedicated to EV production. 

https://twitter.com/eenewseurope
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Continental invests into Lidar start-up Blickfeld
By Nick Flaherty

Solid state LiDAR developer Blickfeld has raised its Series 
A round of funding to expand production. The round for 
the Munich-based solid state LiDAR start up was led by 

the venture capital unit of automotive system supplier Continen-
tal together with Wachstumsfonds Bayern, which is managed 
by Bayern Kapital. The round included 
the existing investors Fluxunit, which 
is part of OSRAM Ventures, High-
Tech Gründerfonds, TEV (Tengelmann 
Ventures) and Unternehmertum Venture 
Capital Partners. These had provided 
$5.7m in seed funding. The amount of 
the Series A round was not disclosed.

Blickfeld says it will use the funding 
to ramp up production, qualify its solid 
state LiDAR sensors for the automotive 
market and strengthen the applica-
tion development and sales teams for 
industrial markets. It currently has 100 staff. The company says 
its patented technology is suitable for smart cities, industrial ap-
plications and security systems as well as driverless cars.

“The safety of autonomous vehicles is based on LiDAR 
sensor technology. We see Blickfeld in a unique position here, 

as our technology stands out due to its mass market capabil-
ity,” said Florian Petit, co-founder of Blickfeld. “But the mobility 
sector is not the only area of application for our LiDAR sensors 
and recognition software: Numerous other successful customer 
projects in logistics, smart cities or the security sector confirm 

our approach, as does the financial 
commitment of the venture capital unit 
of Continental, Bayern Kapital and our 
previous investors. We are now looking 
forward to taking the next steps into 
series production.”

“Blickfeld’s industry-agnostic value 
proposition, i.e. reliability, performance 
and scalability, addresses various 
growth markets in automotive and 
beyond. What truly sets the company 
apart is the advanced technological 
maturity, which the team has achieved 

in an extremely short amount of time. Supported by a strong 
syndicate of VC investors and industry experts, Blickfeld now 
is in prime position to establish itself as a key player in future 
sensing technology,” said Nils Berkemeyer, Venture Capital 
Manager at Continental.
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Solid state battery prototype cell extends EV range to 800km
By Nick Flaherty

Researchers from the Samsung Advanced Institute of 
Technology (SAIT) and the Samsung R&D Institute Japan 
(SRJ) have shown a prototype solid state battery in a 

pouch cell with an energy density of 
900Wh/l to give an electric vehicle 
(EV) a range of 800 km. A solid state 
battery with a solid electrolyte has a 
greater energy density than current 
liquid versions, which opens the door 
for larger capacities, and is safer. 
However, the lithium metal anode 
used in a solid state battery can still 
trigger the growth of dendrites which 
can lead to short circuits, overheating 
and fires.

So the team at Samsung used a silver-carbon (Ag-C) com-
posite layer as the anode in a prototype pouch cell to yield a 
larger capacity, a longer cycle life and enhanced safety. The use 
of a pouch cell means that the technology can be integrated 
into existing production lines. Samsung SDI already produces 
pouch cells for battery packs for BMW and turned a TV fac-

tory in Hungary into a battery gigafactory to meet demand for 
electric vehicles. The Ag-C layer is 5µm and allowed the team 
to reduce anode thickness, giving the higher energy density up 

to 900Wh/L. It also enabled them to 
make their prototype approximately 
50 percent smaller by volume than 
a conventional lithium-ion battery. 
The prototype pouch cell that the 
team developed would enable an 
EV to travel up to 800km on a single 
charge, and features a cycle life of 
over 1,000 charges.

“The product of this study could 
be a seed technology for safer, high-
performance batteries of the future. 

Going forward, we will continue to develop and refine all-solid-
state battery materials and manufacturing technologies to help 
take EV battery innovation to the next level,” said Dongmin Im, 
Master at SAIT’s Next Generation Battery Lab and the leader of 
the project, above right with Yuichi Aihara, Principal Engineer 
from SRJ (left) and Yong-Gun Lee, Principal Researcher.

Immersion of electric vehicle batteries:  
the best way to keep cool?
By Julien Happich

The electric vehicle market is growing rapidly, and with it 
the demand for fast charging, increased energy density 
and improved safety. Something that all these areas have 

in common is heat. Charging a battery quickly generates a lot of 
heat, with the extra energy ca-
pacity of modern and upcom-
ing electric vehicle batteries, 
extracting this heat becomes 
more challenging. If this heat is 
not distributed effectively, not 
only is the performance and 
lifetime of the battery greatly 
reduced, but thermal runaway 
and vehicle fires are a potential 
hazard. Immersion cooling is 
an emerging potential alter-
native to traditional battery 
cooling methods and is just 
one of the topics covered in 
the Thermal Management for Electric Vehicles 2020-2030 report 
from IDTechEx.

While most major OEMs in the passenger car market are 
utilising air or water-glycol cooling methods, some suppliers are 
turning to new methods to meet the increasing thermal demand 
on vehicle batteries. This is especially true when considering 
more specialised markets such as electric construction and min-
ing vehicles, in this scenario extremely intense battery discharge 

is required and hence a serious amount of heat is generated. 
Immersion cooling is one of these emerging technologies for bat-
tery thermal management and has been previously demonstrated 
in electronics for data centres, high-performance computing and 

grid power systems, but is 
now seeing an opportunity in 
the electric vehicle market.

As the name suggests, 
immersion cooling involves 
submerging the battery cells 
in a liquid coolant, in doing 
so superior thermal contact 
and homogeneity can be 
achieved. Additionally, the 
flame-retardant nature of the 
fluids acts as a safety feature, 
suppressing thermal runaway 
events before they propagate 
between cells. A key consid-

eration here is obviously the choice of coolant fluid used, through 
primary research, IDTechEx benchmark the current fluid options, 
including those from 3M, Solvay, M&I Materials and Engineered 
Fluids. These fluids are all dielectrics but vary in their properties 
with factors such as weight, thermal conductivity, environmental 
considerations and cost, being extremely important.

XING Mobility are a company specialising in the more niche 
electric vehicle markets with their modular immersion-cooled 
battery packs utilising 3M’s Novec fluid. In another niche market, 
Rimac Automobili have opted for Solvay’s Galden fluid for their 
electric hypercars. Whilst the technology shows promise with 

Dr James Edmondson, Technology Analyst at IDTechEx -  
www.electricvehiclesresearch.com
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technically excellent performance; it will be difficult 
for immersion cooling to enter the mass produc-
tion automotive market due to the increased 
weight and cost compared with currently utilised 
methods. However, regulations regarding thermal 
safety of electric vehicles are changing, and with 
it these emerging technologies may start to take a 
more significant market share.

Immersion cooling is just one of the emerging 
technologies covered in the recent report from 
IDTechEx on Thermal Management for Electric 
Vehicles 2020-2030 which addresses and analyses the cur-
rently utilised and emerging strategies for thermal management 
across the electric vehicle market. In addition to the batteries, the 
electric motors, power electronics and vehicle charging stations 

have crucial thermal management considerations, with varying 
approaches from manufacturers and emerging alternatives, all of 
which are addressed in this brand new report.

Machine learning slashes battery fast charging  
scheme development time
By Nick Flaherty

Researchers from Stanford University, MIT and the Toyota 
Research Institute in the US have used machine learning 
to cut the fast charging time for electric vehicle and ener-

gy storage batteries dramatically. The group initially tested their 
method on battery charge speed, and said it can be applied to 
numerous other parts of the battery development pipeline and 
even to non-energy technologies.

“In battery testing, you have to try a massive number of 
things, because the performance 
you get will vary drastically,” said 
Stefano Ermon, an assistant pro-
fessor of computer science. “With 
AI, we’re able to quickly identify the 
most promising approaches and 
cut out a lot of unnecessary experi-
ments.”

The researchers wrote a ma-
chine learning framework that, 
based on only a few charging 
cycles, predicted how batteries 
would respond to different charg-
ing approaches. The software also 
decided in real time what fast charging approaches to focus on 
or ignore. By reducing both the length and number of trials, the 
researchers cut the testing process from almost two years to 16 
days.

“We figured out how to greatly accelerate the testing process 
for extreme fast charging,” said Peter Attia, who co-led the 
study while he was a graduate student. “What’s really exciting, 
though, is the method. We can apply this approach to many 
other problems that, right now, are holding back battery devel-
opment for months or years.”

Fast charging optimization uses many trial-and-error 
tests, something that is inefficient for humans, but the perfect 
problem for a machine. “Machine learning is trial-and-error, but 
in a smarter way,” said Aditya Grover, a graduate student in 
computer science who also co-led the study. “Computers are 
far better than us at figuring out when to explore – try new and 
different approaches – and when to exploit, or zero in, on the 
most promising ones.”

In a previous study, the researchers found that instead of 
charging and recharging every battery until it failed – the usual 
way of testing a battery’s lifetime –they could predict how long 
a battery would last after only its first 100 charging cycles. This 
is because the machine learning system, after being trained on 
a few batteries cycled to failure, could find patterns in the early 
data that determined how long the cell would last.

Machine learning then reduced the number of methods 
they had to test. Instead of testing 
every possible charging method 
equally, or relying on intuition, the 
computer learned from its experi-
ences to quickly find the best 
protocols to test. By testing fewer 
methods for fewer cycles, the team 
quickly found an optimal ultra-fast-
charging protocol for their battery. 
In addition to dramatically speeding 
up the testing process, the solution 
was also better, and much more 
unusual, than what a battery sci-
entist would likely have devised. “It 

gave us this surprisingly simple charging protocol – something 
we didn’t expect,” said Ermon. “That’s the difference between 
a human and a machine: The machine is not biased by human 
intuition, which is powerful but sometimes misleading.”

The researchers said their approach could accelerate nearly 
every piece of the battery development pipeline: from design-
ing the chemistry of a battery to determining its size and shape, 
to finding better systems for manufacturing and storage. This 
would have broad implications not only for electric vehicles but 
for other types of energy storage. “This is a new way of doing 
battery development,” said Patrick Herring, co-author of the 
study and a scientist at the Toyota Research Institute. “Having 
data that you can share among a large number of people in aca-
demia and industry, and that is automatically analyzed, enables 
much faster innovation.”

The study’s machine learning and data collection system will 
be made available for future battery scientists to freely use, he 
added.

XING Mobility provide complete 
drivetrain solutions built around 
their immersion cooled battery 
packs which are modular to allow 
fitting into the required geometry. 
Source: XING Mobility, IDTechEx 
Show, Santa Clara 2019.
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Three team for EV battery recycling cluster in Finland
By Nick Flaherty

Fortum, BASF, and Nornickel have signed a letter of intent 
to plan a battery recycling cluster in Harjavalta, Finland, 
serving the electric vehicle market. This would enable a 

“closed loop” cluster of companies to re-use the critical met-
als in used batteries.

Using metals from recycled batteries significantly reduces 
the environmental impact of producing of electric vehicles, 
and there are additional benefits from using electricity from 
renewable sources in Finland for the 
recycling process itself.

“By recycling valuable metals in 
lithium-ion batteries we reduce the 
environmental impact of electric car 
batteries by complementing the sup-
ply of cobalt, nickel and other critical 
metals from primary sources. Through 
our previous acquisition of a Finnish 
growth company Crisolteq, an expert 
in low CO2 hydrometallurgical pro-
cessing, we are very proud that Fortum is now able to increase 
the recovery rate of valuable materials in lithium-ion batteries 
from half to over 80 per cent,” said Tero Holländer, Head of 
Business Development, Fortum Recycling and Waste.

BASF intends to use recycled materials from the processes 

developed by its partners to supply its planned battery materi-
als precursor plant in Harjavalta, Finland.

“The combination of battery materials production and 
recycling enables the circular economy by closing the loop,” 
said Tim Ingle, Vice President, Precious Metals Refining, 
Chemicals & Battery Recycling at BASF. “To drive electrification, 
we are focused on bringing solutions for high energy density 
cathode active materials and high efficiency lithium extraction 

for battery recycling.”
The aim is to create a cluster of ex-

pertise in materials and technologies.
“A modern recycling unit next to 

Nornickel Harjavalta would further 
strengthen its position as one of the 
most sustainable nickel refineries 
in the world. This setup is ideal for 
sustainable processing of two of the 
main metals used in Li-ion batteries. 
Development of recycling solutions 

will not only support Nornickel’s strategy of further lowering its 
CO2 footprint and improving sustainability, but it is also essential 
to enable the industry to meet the growing demand of critical 
metals in the electric vehicle sector,” says Joni Hautojärvi, Man-
aging Director, Nornickel Harjavalta.

Toyota develops fuel cell truck with Hino
By Christoph Hammerschmidt

Toyota Motor Corp. is now developing a fuel cell truck: In 
cooperation with Hino Motors, the commercial vehicle 
specialist within the Toyota Group, a 25-tonne truck is be-

ing built that will cover around 600 kilometres without emitting 
CO2 or pollutants. The technical basis is provided by the drive 
system from the Toyota Mirai sedan.

Electrification is particularly important in heavy-duty traf-
fic: in Japan alone, heavy trucks are responsible for around 60 
percent of the CO2 emissions of commercial vehicles; in other 
countries the situation is not much different. The challenge is to 
reconcile economy, sustain-
ability and practical benefits. 
The trucks, which are often 
used over long distances, 
must offer sufficient range 
and load capacity, while at 
the same time not being able 
to make long refuelling stops. 
For this reason, Toyota and 
Hino are relying on the fuel 
cell drive and the high energy 
density of hydrogen.

The chassis of the fuel cell 
truck based on the Hino Pro-
fia was adapted for this type of drive. Extensive weight savings 
enable a high loading capacity. Thanks to two fuel cell stacks, 
which have already been developed for the next generation of 
the Toyota Mirai, the range is expected to be 600 kilometers. 
In driving mode, hydrogen is converted into electrical energy 

that drives an electric motor. The only emission produced is 
water vapor. When the tank is empty, the hydrogen containers 
can be refilled within a few minutes. Market observers see this 
capability as a major advantage over battery vehicles, which 
usually take several hours to recharge. The challenge with fuel 
cell technology, on the other hand, is to make the high-pressure 
tanks stable and leak-proof. A tank with a pressure of Mega-
Pascal (MPa) will be built for the fuel cell truck.

Toyota and Hino are thus taking the next step: Both compa-
nies have been researching fuel cell technology for more than 

15 years and see hydrogen as 
an important energy source 
of the future. Already in 2003 
Toyota and Hino have jointly 
developed and tested a fuel 
cell bus. In the future, both 
companies will further deepen 
their partnership and acceler-
ate their efforts to realize a 
hydrogen society.

Fuel cell technology and 
its introduction in freight 
transport will make an im-
portant contribution to the 

companies’ ambitious sustainability goals: As part of the Toyota 
Environmental Challenge 2050, the Japanese mobility company 
intends to significantly reduce its CO2 emissions. For example, 
fleet emissions are to be reduced by 90 percent by 2050 com-
pared to 2010. Emissions in production will also be minimized.
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Covid-19 brings car production  
in Europe to a halt
By Christoph Hammerschmidt

The coronavirus has sent large parts of the European auto-
mobile production into a coma. It is unclear how this will 
affect the electronics supply chain.

On Wednesday afternoon this week, Porsche announced 
that it will suspend production - initially for two weeks. The 
sports car manufacturer was 
thus the last in a series of 
automotive OEMs to stop 
production for the time be-
ing. The reason in all cases 
was to protect the workforce 
from the corona virus. At 
the same time, the carmak-
ers are also reacting to the 
slump in demand as a result 
of the pandemic - because 
of the virus, customers 
around the world are hesitat-
ing to buy a new car.

Before Porsche, BMW 
had also announced on 
Wednesday the suspension of production in its European plants 
as well as in its factory in Rosslyn (South Africa). BMW plans to 
halt its assembly lines for four weeks. The day before, Daim-
ler had already ordered a temporary stop of its production in 
Europe; not only cars, but also the production lines for vans and 
commercial vehicles will be affected.

Daimler is in good company with this measure. Starting this 
Thursday, Volkswagen plans to shut down its assembly plants 
in Germany, Portugal, Slovakia and Spain for an initial period 
of two weeks. The Spanish VW subsidiary Seat had already 
ordered this the day before, Audi plans to follow suit until the 
weekend. Only Skoda will continue production for the time be-
ing, albeit on a limited scale.

Toyota is suspending the production of cars in its European 
plants for an indefinite period of time. Factories in France, 
UK, Czech Republic, Poland and Turkey are affected. Ford is 
suspending operations at its production plants in Germany, 
Romania and Spain for “a few weeks”, it says. Initially until 27 
March, the PSA group (Peugeot, Citroen, Opel, Vauxhall) is 
suspending all its production in France, Spain, Poland, the UK, 
Portugal and Slovakia. Competitor Renault stops assembly for 
“a few days”. Fiat Chrysler stops its plants in Italy; Nissan does 
the same in the UK.

Have we forgotten anyone? Oh yes, Jaguar Land Rover: 
Magna, the contract manufacturer that among other things, 
assembles Jaguar’s electric model I-Pace in Austria, is sending 
its workers on a compulsory break until the end of March. And, 
finally, Volvo’s production is also affected: While the factory in 
Gothenburg (Sweden) continues to operate for the time being, 
the company is closing its production in Ghent (Belgium) for an 
indefinite period.

In addition to the corona virus, there is another reason why 
many manufacturers would not be able to continue production 
even if they wanted to: In many cases, supplier parts are now 
missing, because the car manufacturers’ suppliers are also in 

crisis and have had to interrupt some of their production.
This abrupt standstill of an entire industry also sends shock 

waves throughout the supply chain. How are the suppliers to 
the automotive industry dealing with this? 

According to a report in the Automotive News Europe news-
paper, the major tier 1 suppliers Bosch, Continen-
tal, Valeo and ZF Friedrichhafen announced on 
Tuesday afternoon that all their production facilities 
would continue to operate unchanged. However, 
all these companies said that these plans would 
change as soon as their customers, the car manu-
facturers, reduced their orders.

If you ask in detail, you usually get trivial an-
swers. In many cases, the companies are afraid of 
giving away something that could have an impact 
on the stock price. Continental, for example, left an 
inquiry from eeNews Europe unanswered. Accord-
ing to press reports, however, the company regards 
the temporary closure of factories as “last resort, 
implemented only in extreme cases”.

As an unlisted company, Bosch can afford to 
be more open. In response to a request from eeNews Europe, 
the company informed that it was currently investigating the 
situation together with its customers. “At this point in time, we 
are largely able to maintain production and our supply chains 
and meet the needs of our customers. This also applies to our 
semiconductor production,” explained a Bosch spokesman. 
However, he added that the situation was “dynamic” and could 
change rapidly.

The lighting and radar specialist Hella reduced its profit tar-
gets in a press release as a result of the pandemic. The compa-
ny also announced that short-time working was being prepared 
at certain locations.

Semiconductor manufacturers, as tier 2 suppliers to the 
automotive industry, have also been affected by the produc-
tion closures. However, they are extremely cautious about the 
effects of the downstream production stops. NXP, one of the 
largest chip suppliers to the automotive industry, had already 
lowered its sales targets by 5% at the beginning of the month 
because of the corona virus. “We cannot comment at this time 
beyond our press release issued earlier this month,” a company 
spokesperson said. STMicroelectronics announced earlier that 
it keeps on working in Italy despite the massive lockdown in 
that country.

Renesas, another big player in the automotive electronics 
arena, makes the following preventive restrictions: “IF eeNews 
source of information about production stops is NOT based 
on the companies’ official statements or press releases, our 
statement will simply be “we would like to refrain from making 
comments on speculations in the reports”. Well, that the reports 
about production stops are no speculation should become 
immediately clear when looking at the media. Thus, Renesas is 
making a statement on the matter: „As corona virus situation is 
changing on a daily basis, we are communicating and confirm-
ing the situation at each of our customer. We will continue to 
closely monitor market trends in our business areas and the 
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operation status of our customers.“ Renesas set up a task force 
already at the beginning of February to deal with the effects of 
the virus on production and organize appropriate measures. The 
priority is to prevent the virus from spreading within the com-
pany and to protect employees, business partners and custom-
ers. In addition, the situation will be monitored and appropriate 
measures taken flexibly, the company said.

Infineon, whose deliveries to the automotive industry are also 
critical for its business, also holds back with comments. “As a 
matter of principle, we are not commenting on the current order 

situation,” a spokesperson said. “We are observing the develop-
ment very closely, a final evaluation is currently still difficult to 
estimate”. Whether such a statement creates trust is left to the 
reader.

But there is also good news - from China of all places, where 
the pandemic originated, the situation seems to be gradually 
changing for the better. There, Beijing Hyundai, Hyundai’s Chi-
nese joint venture with BAIC Motor, has resumed operations at 
its three production sites after the corona virus outbreak.

Shortage of alcohol orients manufacturers towards water-based fluxes
By Julien Happich

Due to the corona virus, the supply of alcohol-based 
fluxes to electronic manufacturers has been somewhat 
disrupted, notes Markus Geßner, Marketing and Sales 

Manager of soldering flux vendor Emil Otto GmbH.
Rising demand and a mas-

sive shortage of alcohol on the 
market have led to a steady 
rise in prices and a shortage 
of fluxes. The company has 
seen an increased number 
of electronics service provid-
ers switching to water-based 
fluxes of its water-based 
Green Line series.

“Since there is virtually no 
artificial alcohol on the market 
anymore, production volumes 
are becoming smaller and 
smaller as demand increases. We expect this development to 
continue in the coming weeks”, says Markus Geßner, Marketing 
and Sales Manager of Emil Otto GmbH.

The Green Line series contain fluxes for wave and selective 
soldering. All water-based fluxes can be used on the production 
systems known on the market. The soldering results correspond 

to those achieved with alcohol-based fluxes. A change to 
ecological, alcohol-independent, water-based fluxes is there-
fore possible without further effort. Geßner has had unusual 
telephone conversations when customers want to stock up on 

quantities that are no longer avail-
able in Emil Otto’s warehouse.

“A supply is simply not possible, 
as the majority of alcohol-based 
fluxes have been sold in the past 
few days and a new production 
is only possible with a massive 
price increase, because the prices 
we are now paying for alcohol in 
purchasing are extremely high”, 
explains Geßner.

The marketing and sales man-
ager therefore advises his custom-
ers to switch to readily available 

Green Line fluxes. The first electronics manufacturers are taking 
this step and are being actively supported by Geßner and his 
team in converting the soldering process. Often companies 
had planned a change to water-based fluxes but had not yet 
realized it. In the current situation the step seems to be final for 
some contract manufacturers.

Medtronic releases full design files for portable ventilator
By Nick Flaherty

Ventilator maker Medtronic has released the full manu-
facturing files, with code, of one of its older designs to 
help to address the Covid-19 

outbreak.
The PB560 portable ventilator 

provides up to 11 hours of operation. 
The files for the Medtronic PB560 – 
Release 1.0 (.zip) include the electrical 
schematics, manuals, manufacturing 
documents, requirements documents 
and a permissive license.

“We invite manufacturers, engi-
neers, and other innovators to use 
these files as inspiration for their own 
innovations,” said the company. 

The company says the files may 
be used subject to the terms of a license agreement specifically 
within the context of the Covid-19 pandemic, which raises the 

question of how any derivatives of the design can be used later 
on.

While Medtronic is providing 
these assets free of charge for 
third-party development according 
to its terms and conditions, it says 
it does not assume any liability 
or responsibility for their use or 
application. This is of course a key 
issue for any developer of medical 
equipment. The company is also 
ramping up ventilator produc-
tion at its site in Galway, Ireland, 
to provide systems for hospitals 
around the world.

www.medtronic.com/us-en/e/open-files/thank-you.html

https://www.facebook.com/EENews-Europe-264480083592516/
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Microfluidic MEMS aid rapid Covid-19 sequencing
By Peter Clarke

Process development and chip production foundry Sky-
Water Technology Inc. (Bloomington, Minnesota) is sup-
plying microfluidic MEMS to MGI Tech Co. Ltd. (Shen-

zhen, China) for use in Covid-19 testing and research.
MGI, is part of the BGI Group, the world’s leading supplier 

of genomic sequencing services, also based in Shen-
zhen. Sequencing technology is critical to identifying 
mutations of viruses and tracking the spread of infec-
tions through a population. Under emergency measures 
introduced to address the Covid-19 pandemic China’s 
National Medical Products Administration has approved 
the use of MGI’s DNBSEQ-T7 high-throughput DNA 
sequencing system for Covid-19 applications.

The DNBSEQ-T7, which started shipping in 2019, has 
been described as a life science supercomputer. The 
DNBSEQ-T7 is the highest throughput DNA sequencer 
yet developed. It is the first four-chip sequencing platform 
capable of generating 6Tbytes of data per day, and complet-
ing up to 60 whole human genomes per day. The coronavirus 

genome is based on RNA rather than DNA but the DNBSEQ-T7 
can be used for sequencing-based Covid-19 detection and 
identification of potential anti-viral agents and vaccines. MGI 
has a manufacturing plant in Wuhan, China, the epicenter of the 
Covid-19 outbreak, where MGI developed its NMPA-approved 

DNBSEQ-T7 sequencing systems. Skywater said 
it has been working for MGI for several years and 
has supplied microfluidic MEMS flowcells to its 
parent BGI. This component is now the basis for 
one of the consumbles in the sequencing kit for 
the DNBSEQ-T7 system.

MGI is also providing automated sample 
preparation systems to labs to increase capacity 
and support widespread and rapid testing in the 
US, SkyWater said. SkyWater is certified to the 
ISO 13485 quality standard for medical devices 

to support the design, development and fabrication of DNA 
sequencing and other biochip applications in a wide range of 
emerging biomedical market segments.

Fraunhofer launches ventilator design challenge
By Nick Flaherty

German research institute Fraunhofer is 
looking for ground-breaking ideas on how 
to develop a feasible and digitally distribut-

able blueprint for emergency ventilation equipment 
such as a non-invasive ventilator and consumables 
like respiratory masks, valves or oxygen tanks.

The aim of the ‘Give a Breath’ challenge is to 
enable immediate, decentralised production using 
global 3D printing or other rapid manufacturing 
capabilities. Applications are open now, and the 
best designs will go through to a second phase 
at the end of this week. Final designs will be chosen on 9th 
April and launched the following day. The equipment to be 
developed should only be used in states of emergency for the 

decentralised treatment of non-intensive 
care Covid-19 patients, in order to reduce 
demand for hospitalisation. The selected 
digital blueprints will be provided to gov-
ernments and states around the world to 
enable them to start decentralised large-
scale production wherever it is needed 
the most. This follows a UK challenge 
launched some weeks ago that has led to 
production of two existing ventilator de-
signs. Medtronic in Ireland has also made 

one of its older ventilator designs and code open source, and 
the University of Marburg developed an open source ventilator:

https://give-a-breath-challenge.innosabi.com/

Five minute Coronavirus test gets fast track
By Nick Flaherty

US medical giant Abbott has received 
emergency authorisation for a Coronavirus 
test that it says gives a result in just five 

minutes.
The Coronavirus test runs on Abbott’s por-

table ID NOW test system that is already used in 
a range of healthcare settings, from urgent care 
clinics to hospital emergency departments.

The molecular test, which provides a positive 
result for Covid-19 in five minutes and a negative result in 13 
minutes, received Emergency Use Authorization (EUA) from the 
US Food and Drug Administration (FDA). However the company 
highlights this is not FDA cleared or approved. It can be used 
by authorized laboratories and patient care settings, but only 
for the detection of nucleic acid from SARS-CoV-2, not for any 

other viruses or pathogens.
The test system uses a custom version of 

a technique called isothermal nucleic acid 
amplification to detect whether a patient 
is infected. This is faster than the more 
established polymerase chain reaction (PCR) 
that takes small amounts of the virus and 
amplifies it until there’s enough for detection. 
Up until now, PCR tests have taken over 24 

hours, but automated lab systems are rolling out that can take 
2.5 hours, A five minute test on a portable system dramatically 
increases testing capacity. Abbott is scaling up production at its 
US site to reach capacity for 1 million PCR tests a month, and 
between two platforms it proposes, Abbott expects to produce 
about 5 million tests per month by the end of April.

https://twitter.com/eenewseurope
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Tough wearable flexible sensor
By Julien Happich

Researchers from the University of Waterloo have com-
bined 3D-printing with in-mold graphene inclusion to 
yield graphene-doped porous silicone pads usable as 

tough flexible pressure sensors sensitive to the faintest defor-
mations.

Three-dimensional flexible porous dielectrics treated with a 
conductive surface are often used as force or pressure sensors, 
whereby any mechanical deformation of the pores results in 
detectable changes in the overall conductivity of the fabricated 
conductor. But under the repetitive mechanical deformation of 
their flexible substrate, the conductive surface can suffer from 
delamination and decay. 

In a paper titled “3D-Printed Ultra-Robust Surface-Doped 
Porous Silicone Sensors for Wearable Biomonitoring“ published 
in the ACS Nano journal, the researchers present a simple fab-
rication process where graphene nanoplatelets are not directly 
deposited within the connected pores surface of the flexible 
shape, but instead are deposited on the surface of a sacrificial 
mold (dip coated with a solution of graphene nanoplatelets). 

When silicone is then 
poured into the sacrificial 
mold, the  graphene nano-
platelets naturally end up 
being transferred and em-
bedded onto the surface 
of the silicone material, 
effectively surface-doping 
the porous silicone pad.

Key in realizing this was 
the design of a sacrificial 
mold, using fused depo-
sition modelling (FDM) 

3D-printing to yield a mold internally shaped with ordered, 
interconnected, and tortuous internal geometries (with triply 
periodic minimal surfaces). Once dip coated with the graphene 
nanoplatelets and poured with silicone, the mold material is 
removed to leave only the flexible sensor. 

With this fabrication method, the authors report a stable 
coating on various porous silicone samples, with long-term 
electrical resistance durability over a 12 months period and high 
resistance against harsh conditions, including the exposure to 
organic solvents. They also observed that the sensors retained 
their conductivity upon severe compressive deformations (over 
75% compressive strain) with high strain-recoverability even 
across cyclic deformations, temperature, and humidity. 

For the sensors tested, the paper reports a gauge factor as 
high as 10 within the compressive strain range of 2 to 10%, 
making them suitable for detecting even the small deformations 
resulted by the human pulse. 

The biocompatible material and the 3-D printing process 
enable custom-made devices to precisely fit the body shapes of 
users, while also improving comfort compared to existing wear-
able devices and reducing manufacturing costs due to simplic-
ity, claim the researchers. 

Because the flexible sensor’s sensitivity can easily be tuned 
(through the internal shape of the interconnected pore surfaces), 
it could be engineered for many different applications, from 
smart insoles to wearable wrist-worn pulse sensors or embed-
ded into smart garments for monitoring walking and running 
activities. 

A flexible porous silicone pad 
surface-doped with graphene 
nanoplatelets. Credit: University 
of Waterloo. 
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TSMC takes market from Samsung, GloFo, but Covid-19 impact to come
By Peter Clarke

Foundry revenues are up 30 percent year-on-year in the 
first quarter of 2020 but the Covid-19 pandemic could 
hinder future market demand, according to TrendForce.

The biggest success in the top ten foundries was market 
leader TSMC which continued to take market share from its 
closest competitors Samsung and Glo-
balfoundries. Other successful compa-
nies included Powerchip Semiconductor 
Manufacturing Corp. (PSMC) and United 
Microelectronics Corp. both also of Hsin-
chu in Taiwan.

TrendForce reckons the foundry indus-
try overall benefited from clients stockpil-
ing chips. Poor performers year-on-year 
included Tower Semiconductor Ltd. and 
Hua Hong.

Now the whole of the foundry market 
will face a challenge, as the Covid-19 
pandemic has caused a reduction in the 
demand for end products. The impact on 
foundries is expected to come in 2Q20, 
the market research firm said.

TrendForce said that strong demand for TSMC’s 7nm manu-
facturing process will keep production full utilized even after 
slow down in orders.  Even at 12nm/16nm TrendForce expects 
TSMC to maintain about 90 percent level of 12/16nm capacity 
utilization going forward. On the other hand, TSMC’s produc-
tion capacities of mature process nodes and special technology 

are currently fulfilling the demands for 5G, IoT, and automotive 
products, which contribute to its steady revenue stream.

Samsung is attempting to raise revenue from 8nm extreme 
ultraviolet process technology but domestic market demand is 
likely to fall due to the coronavirus pandemic. This is projected 

to affect Samsung’s 1Q20 revenue.
Globalfoundries divestment of its Sin-

gapore fab to VIS is expected to have a 
direct impact on its 1Q20 revenue. Mean-
while UMC is expected to see quarterly 
gains in its capacity utilization rate, in turn 
registering a minor QoQ increase in 1Q20 
revenue due to gains in capacity utiliza-
tion rate and new clients for its Japanese 
wafer fab.

SMIC is benefitting from increasing de-
mand in the domestic Chinese market for 
CMOS image sensors, power manage-
ment ICs, fingerprint sensors, TrendForce 
said.

PSMC and VIS both profited from the 
increased demand for CMOS image sens-

es and display driver ICSs and from clients’ increased stocking. 
VIS’ revenues will include those generated from its Singapore-
based Fab 3E, purchased from GlobalFoundries.

However, as the pandemic rolls across Europe and the 
United States it will dent the economy and diminish the global 
market’s purchasing and this is expected to be impact 2Q20.

Intel, Micron update phase-change memory agreement
By Peter Clarke

Intel and Micron have re-
negotiated their 3D Xpoint 
non-volatile memory manu-

facturing agreement, although 
one analyst has speculated it is a 
loss-making proposition for both 
companies at present.

Both Intel and Micron are pro-
ducing solid-state drives (SSDs) 
based on 3D XPoint chips, chips 
that are believed to be an embodiment of chalcogenide phase-
change memory technology.

Disclosure of the update was made by way of filing to the 
Securities & Exchange Commission by Micron on March 12. The 
two companies announced in July 2018 that would work inde-
pendently after completing development of a second generation 
of 3D XPoint. That development was meant to conclude in 2019. 
Having ended both its NAND flash and 3D XPoint partnerships 
with Micron Intel sold its stake in the Intel-Micron Flash Technology 
wafer fab in Lehi, Utah, to Micron. But Intel has yet to start its own 
production of 3D XPoint chips and so had a product supply agree-
ment with Micron with pre-agreed prices.

Intel’s reluctance to turn on its own non-volatile memory pro-
duction is likely to be the main reason for continued engagement 
between Intel and Micron but that is also related to the cost of pro-
ducing 3D-Xpoint chips. Back in October 2019 analyst Jim Handy 
observed that Micron had been writing off $100 million in expenses 

for each of the previous four quarters stemming from 
under-utilization of 3D Xpoint production. That write off 
was set to rise to $150 million in 4Q19, Handy said.

Similarly Intel’s Non-Volatile Solutions Group (NSG) 
was loss-making or marginally profitable for several 
previous quarters while other flash memory makers 
were highly profitable. This suggested to Handy that 
profits Intel was making on flash memory were being 
offset by losses on 3D XPoint. Handy was reported 
saying more recently: “By my estimate Intel lost about 

$2 billion on 3D XPoint in each of 2017 and 2018, and $1.5 billion 
in 2019.” The Micron 8K filing effectively updated the product 
supply agreement between it and Intel. The filling said: “On March 
9, 2020, Micron Technology Inc. (“Micron”) and Intel Corporation 
(“Intel”) agreed to terminate, effective March 6, 2020, the Product 
Supply Agreement, dated April 6, 2012, among Micron, Intel, and 
Micron Semiconductor Asia Pte. Ltd. (the “PSA”). The PSA set 
forth the terms under which Micron agreed to supply 3D XPoint 
wafers to Intel at prices determined under a defined formula and in 
accordance with a negotiated forecast. Contemporaneous with the 
PSA’s termination, Micron and Intel entered into a new 3D XPoint 
wafer supply agreement with changes to pricing and forecast 
terms. The new agreement is not material to Micron and does not 
change Micron’s previously-communicated outlook that under-utili-
zation charges associated with Micron’s Lehi, Utah fab will average 
approximately $150 million on a quarterly basis in fiscal year 2020.

Ranking of top ten foundry suppliers by 
estimated revenue for 1Q20 in millions of 
dollars. Source: TrendForce.
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Bottom up approach yields atomic-thin FinFETs
By Julien Happich

In today’s FinFETs, a semiconducting channel is vertically 
wrapped by conformal gate electrodes, and the race is on 
to either shrink the fin’s width or move onto gate-all-around 

transistors integrating 
carbon nanotubes as 
the channel. Now a team 
of researchers from 
the Institute of Metal 
Research (IMR) of the 
Chinese Academy of 
Sciences and CEA Leti 
in France has found a 
way to further shrink 
the fin’s width beyond 
what’s achievable with 
traditional top-down 
fabrication methods. 

Indeed, in most 
FinFETs, the fin channel 
is etched from a bulk 
plane, with the width 
inherently limited by the 
precision of state-of-the-
art lithography tools. 

As described in a Nature Communication paper titled “A 
FinFET with one atomic layer channel”, the researchers have 
opted for a bottom-up manufacturing approach to replace the 
conventional Si-based fin with an atomic-thin monolayer of a 
MoS2, a 2D-material.

To do so, the researchers designed a wet-sprayed chemical 
vapor deposition (CVD) method to universally grow monolayers 
of transition metal dichalcogenides (ML-TMD) such as MoS2 

and WS2 on 
step-shaped 
templates. 
Thanks to this 
bottom-up fabri-
cation approach, 
the researchers 
were able to 
design vertically 
free-standing 
2D MoS2 and 
WS2 monolayers 
which they con-
formally coated 
with insulating 
dielectric and 
metallic gate 
electrodes, 

pushing the FinFET to the sub 1nm fin-width limit.
The paper reports monolayer FinFET structure with a record-

breaking fin width of 0.6nm, capable of on/off ratios reaching 
about 107, with a sub-threshold swing of about 300mV/dec 
and mobilities on the order of a few cm2V-1s-1. The authors also 
demonstrated fin-arrays with a minimum pitch of 50nm. They 
note that in the future, gate electrodes could also be made of a 
carbon nanotube thin film to shrink the whole device.

ST to take over majority of GaN company Exagan
By Christoph Hammerschmidt

On its way to becoming a leading provider in high-effi-
ciency Gallium Nitride (GaN) technology, STMicroelec-
tronics is now going another step further: The French-

Italian chipmaker plans to acquire the majority of shares of GaN 
innovator Exagan. The move is intended to accelerate ST’s GaN 
expertise, roadmap and business for high-
frequency, high-power automotive, indus-
trial and consumer applications.

ST has signed an agreement to acquire 
a majority stake in Exagan, whose expertise 
in epitaxy, product development and ap-
plication know-how could help to broaden 
and accelerate ST’s power GaN roadmap. 
Exagan will continue to execute its product 
roadmap and will be supported by ST in the 
deployment of its products.

Terms of the transaction were not disclosed and closing of 
the acquisition remains subject to customary regulatory approv-
als from French authorities. The agreement also provides for the 
acquisition by ST of the remaining minority stake in Exagan 24 
months after the closing of the acquisition of the majority stake. 
The transaction is funded with available cash. 

“ST has built strong momentum in silicon carbide and is 
now expanding in another promising compound material, gal-
lium nitride, to drive adoption of the power products based on 

GaN,” said Jean-Marc Chery, President and CEO of STMicro-
electronics. “It comes in addition to ongoing developments with 
CEA-Leti in Tours, France, and the recently-announced collabo-
ration with TSMC.” 

Gallium Nitride (GaN) belongs to the family of wide band-
gap (WBG) materials which include Silicon 
Carbide (SiC). GaN-based devices represent 
a major step forward in power electronics 
providing high-frequency operation, with 
increased efficiency and higher power den-
sity compared to silicon-based transistors, 
leading to power savings and total system 
downsizing. GaN products are expected 
to address a wide variety of applications 
such as power factor correction and DC/DC 
converters in servers, telecom and industrial 

applications, on-board chargers for EV and DC-DC converters 
for automotive applications, as well personal electronics ap-
plications like power adaptors. 

Founded in 2014 and headquartered in Grenoble (France), 
Exagan is dedicated to accelerating the power-electronics 
industry’s transition from silicon-based technology to GaN-on-
silicon technology, enabling smaller and more efficient electrical 
converters. Its GaN power switches are designed for manufac-
turing in standard 200-mm wafer fabs.

The ML-TMD fin as compared to etched 
Si-fin and nanotubes in their typical 
dimensions (top left). Schematic picture 
of the ML-FinFET (bottom). The inset 
shows several options for depositing the 
fin materials in this structure. 

False-coloured SEM image of an ML-Fin 
array, with a 50nm pitch and 300nm fin 
height. Scale bar is 300nm. 

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


22   April 2020 www.eenewseurope.com News @eeNewsEurope

PROCESSESNEWS & TECHNOLOGY

Rigetti quantum computing company raises $71 million
By Peter Clarke

Quantum computing company Rigetti & Co Inc. (Berkeley, 
Calif.) has raised $71 million in equity finance, according 
to a filing with the Securities 

Exchange Commission.
This brings the amount invested in 

the company, which was founded in 
2013, to more than $190 million. How-
ever, it lags behind younger California 
rival PsiQuantum Corp. which recently 
announced it had raised $230 million.

The filing by Rigetti, dated February 
28, 2020, states that the company has 
sold just over $71 million, with an addi-
tional $12.8 million of equity still avail-
able. It does not disclose who bought the stock in the company.

In March 2017 Rigetti announced it had raised $64 million in 

Series A and Series B rounds of financing. The Series A round 
of $24 million was led by Andreessen Horowitz. The $40 mil-

lion Series B was led by Vy Capital 
and included Andreessen Horowitz. 
Investors in both rounds include Y 
Combinator’s Continuity Fund, Data 
Collective, FF Science, AME Cloud 
Ventures, Morado Ventures, and 
WTI. Institutional investors in Series 
A include Sutter Hill Ventures, Susa 
Ventures, Streamlined Ventures, Lux 
Capital, and Bloomberg Beta.

Rigetti raised a further $50 million 
in a Series C round of finance in 

November 2017 that includes Streamlined Ventures and Seabed 
VC, according to reports.

Lossy Everspin takes MRAM partnership down to 12nm
By Peter Clarke

Loss-making MRAM pioneer Everspin Technologies Inc. 
(Chandler, Ariz.) and its foundry 
partner Globalfoundries Inc. (Santa 

Clara, Calif.) have extended their joint de-
velopment agreement to 12nm for both 
embedded and discrete MRAM.

The two companies have developed 
a number of variously optimized MRAMs 
at the 40nm, 28nm and 22nm nodes 
including the production of a DDR4 1Gbit 
MRAM. The companies have now up-
dated their agreement to include a 12nm 
FinFET spin-torque-transfer MRAM on its 22FDX platform.

Everspin has shipped over 125 million units of discrete 
MRAM products to date and has over 1000 customers. Global-

foundries is leading in embedded MRAM development and aims 
to displace embedded flash memory, 
particularly in microcontroller applica-
tions and wireless connected IoT.

For the full year of 2019 Everspin 
made net loss of $14.7 million on total 
revenue of $37.5 million. The total rev-
enue was down from $49.4 million in 
2018, a drop of 24 percent. Both prod-
ucts sales and licensing were down.

“Further scaling to Globalfoundries’ 
12nm FinFET platform will continue to 

solidify not only our mutual technology leadership but will pro-
vide the next step for STT-MRAM as the future of memory tech-
nology,” said Kevin Conley, CEO of Everspin, in a statement.

Hybrid perovskite yields ultrafast broadband NIR imaging photodetector
By Julien Happich 

A team of Chinese researchers has demonstrated a 
solution-processed broadband photodetector capable of 
an ultrafast response speed of 5.6ns in the near infrared 

region over a 1000nm spectra.
The solution-processed broadband photodetector described 

in the journal Light: Science & Applications under the paper 
title „Ultrafast and broadband photodetectors 
based on a perovskite/organic bulk heterojunc-
tion for large-dynamic-range imaging“ is based 
on organic-inorganic hybrid perovskite and or-
ganic bulk heterojunction (BHJ). It boasts a high 
external quantum efficiency of approximately 
54% at 850nm in the NIR region and a wide 
linear dynamic range of 191 dB.

To further verify the broadband detection ca-
pability and large linear dynamic range (LDR) of 
the new sensor stack, the researchers adopted 
the organic-inorganic hybrid perovskite (OIHP) 

/BHJ photodetectors to construct a single-pixel scanning opti-
cal imaging system, demonstrating the high-quality imaging of 
complex letter graphics and visible/NIR imaging of a heat coil.

Such solution-processed organic-inorganic hybrid 
perovskites photodetectors could possibly be manufactured at 
low-cost, suitable for many fields of applications.

OIHP photodetectors for Visible and NIR (with 
an 830-nm long-pass filter) imaging, as well as 
imaging of SITP (an abbreviation of Shanghai 
Institute of Technology and Physics) letter 
graphics under LED illumination. The white and 
blue lines in the figure represent the normalized 
photocurrent signal intensity. Credit: by 
Chenglong Li, Hailu Wang, Fang Wang, Tengfei 
Li, Mengjian Xu, Hao Wang, Zhen Wang, Xiaowei 
Zhan, Weida Hu, Liang Shen. 
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Researchers shrink terahertz accelerator for electron beams
By Julien Happich

A team of researchers at the Deutsches Elektronen-
Synchrotron (DESY) has developed a novel type of 
terahertz-based accelerator that can recycle some of the 

laser energy fed into it to boost the energy of the accelerated 
electrons a second time.

Only 0.79 millimetres in diameter, the 1.5 centimetres long 
device uses a longer pulse of narrowband terahertz radiations 
at many different wavelengths. The 
multicycle pulse is reported to signifi-
cantly extend the interaction section 
with the particle 

Dongfang Zhang and his col-
leagues from the Center for Free-
Electron laser Science (CFEL) at 
DESY presented their experimental 
accelerator in the journal Physical 
Review X. 

“We feed the multicycle terahertz 
pulse into a waveguide that is lined 
with a dielectric material”, says 
Zhang. Within the waveguide, the 
pulse’s speed is reduced. A bunch of 
electrons is shot into the central part 
of the waveguide just in time to travel 
along with the pulse. “This scheme 
increases the interaction region 
between the terahertz pulse and the 
electron bunch to the centimetre 
range—compared to a few millimetres in earlier experiments,” 
reports Zhang.

The device did not produce a large acceleration in the lab. 
However, the team could prove the concept by showing that 
the electrons gain energy in the waveguide. “It is a proof of 
concept. The electrons’ energy increased from 55 to about 56.5 

kilo electron volts,” says Zhang. “A stronger acceleration can 
be achieved by using a stronger laser to generate the terahertz 
pulses.”

The set-up is mainly designed for the non-relativistic regime, 
meaning the electrons have speeds that are not so close to the 
speed of light. Interestingly, this regime enables a recycling of 
the terahertz pulse for a second stage of acceleration. 

“Once the terahertz pulse leaves 
the waveguide and enters the vacu-
um, its speed is reset to the speed of 
light,” explains Zhang. “This means, 
the pulse overtakes the slower elec-
tron bunch in a couple of centime-
tres. We placed a second waveguide 
at just the right distance that the 
electrons enter it together with the 
terahertz pulse which is again slowed 
down by the waveguide. In this way, 
we generate a second interaction 
section, boosting the electrons’ ener-
gies further.”

In the lab experiment, only a small 
fraction of the terahertz pulse could 
be recycled this way. But the experi-
ment shows that recycling is possible 
in principle, and Zhang is confident 
that the recycled fraction can be 
substantially increased. 

“Our cascading scheme will greatly lower the demand on 
the required laser system for electron acceleration in the non-
relativistic regime, opening new possibilities for the design of 
terahertz-based accelerators”, emphasised Nicholas Mattlis, 
senior scientist and the team leader of the project in the CFEL 
group.

World’s highest power density through 3D printing
By Christoph Hammerschmidt

In electromobility, one of the primary objectives of developers 
is to accommodate the most powerful 
engines in the smallest possible space. 

Two UK-based engineering companies, 
Equimake (Snetterton) and HiTEA (Bristol), 
have therefore joined forces – their goal is 
to develop the world’s most power dense 
electric motor.

Codenamed Ampere, the motor will use 
additive manufacturing to make it lighter, 
smaller and more efficient than conventional 
permanent magnet motors. Targeting a peak 
power of 220kW at 30,000rpm and a weight 
of less than 10kg, Ampere is aiming to be 
the world’s most power dense electric mo-
tor at 20 kW per kg - four times as power dense as conventional 
electric motors. Its pioneering use of additive manufacturing – 
essentially 3D metal printing – will also allow it to use the least 
amount of high strength alloy and magnet material, keeping 
cost as low possible. Applications are not only in electric cars, 

but likewise in aerospace and marine.
The key to the motor’s performance is its 

combination of an advanced motor design 
with additive manufacturing, allowing its 
metal structure to be 3D printed, rather than 
milled from a solid billet. This brings several 
advantages. Firstly, metal is only put where 
it is needed. Secondly, thermally efficient 
thin walls and optimised fine surface details 
can be combined directly with the motor’s 
structure, replacing multi- part assemblies 
with a single, complex architecture that has 
exceptional cooling ability, is lightweight, 
has low inertia and allows for greatly in-
creased rotational speed.

This approach not only means that Ampere will use the least 
amount of high strength alloys in its construction, but also the 
least amount of expensive active materials – the magnets – too, 
keeping cost as low as possible. First prototypes are set to be 
up and running in 12 months’ time.

Proof of concept for cascaded terahertz accelerator 
using long pulses. The mini-accelerator uses terahertz 
radiation that can be recycled for a second stage of 
acceleration. Credit: DESY, Science Communication 
Lab.
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Spark launches 1nJ/bit short-range,  
high bandwidth transceivers
By Peter Clarke

Canadian startup Spark Microsystems International Inc. 
has launched its first products – two low power ultra-
wide band (UWB) transceivers suited for megabit per 

second data streaming.
Spark (Montreal, Canada) was founded in 2016 to develop a 

specialized low-power, short range wireless transceiver aimed 
at the Internet of Things believing that while Bluetooth could be 
low power it could not provide sufficient data rates for IoT and 
that Wi-Fi while offering the appropriate data rate was not suf-
ficiently energy efficient.

For short-range applications up to about 100 metres, Spark 
believes a well-designed UWB system is the answer and could 
achieve energy efficiencies of 1nJ/bit, a factor of 30 below Blue-
tooth Low Energy. The Spark system is also has extremely low 
latency opening up duplex applications and has great inherent 
immunity to electromagnetic interference.

The SR10X0 family of transceivers is so energy efficient that 
it opens up the prospect of battery-less wireless sensors for use 
in IoT.

“Bluetooth is not suitable for the next wireless explosion,” 
said Fares Mubarak, CEO of Spark, in a phone interview with 
eeNews.

Frederic Nabki, a professor of Electrical Engineering at the 
École de technologie supérieure (ÉTS) who cofounded the com-
pany and serves as CTO, said Spark made the decision to use 
the unlicensed 3.1GHz to 10.6GHz band and tackled the chal-
lenge of low power by allowing both transmitter and receiver 
switch off between the nanosecond bursts of signal. To do that 
the transceivers would need to be synchronized and Spark has 
found a way to do that but still only using a simple, low-cost 
32kHz crystal oscillator as an external component.

That most likely uses some sort of on-chip clock multiplier, 
probably with self-calibration and auto-tuning and some sort 
of handshake between transceivers. Nabki was reluctant to 
reveal too much. “We massage the clock in chip to make it 
good enough,” he said. He confirmed that this is a solid-state 
solution.

The technology supports data rates of up to 20Mbps and 
is suitable for application with gaming peripherals and AR/VR 
headsets, smart home devices, and battery-less internet of 
things sensors.

Spark has produced two chips – the SR1010 and the 
SR1020 – to cover the spectrum from 3 to 6GHz and from 6GHz 

to 10GHz. This is partly because different regulations cover the 
outdoor deployment of this spectrum in Europe and elsewhere 
in the world, Nabki said.

Compared to Bluetooth Low Energy (BLE), which typically 
has an airtime of a few milliseconds causing noticeable latency 
of tens of milliseconds, the SR1000 UWB transceiver can send 
1 kb of data in only 50 microseconds, yielding significantly 
shorter wireless latency in a wide range of applications, such as 
audio streaming. The Spark transceiver’s power consumption, 
typically 1nJ/bit, is typically 40x lower than BLE when operating 
at 1Mbps. With a data transfer rate up to 10x higher than BLE, 
the SR1000 series’ 10 Mbps capability suits content-rich ap-
plications, such as video streaming, where high bandwidth low 
latency links are essential.

The SR1000 series comprises two pin-identical product 
variants to accommodate the different regional spectrum al-
locations; the SR1010 for 3.1GHz to 6GHz, and the SR1020 for 
6GHz to 9.5GHz. Spark Microsystems’ wide-spectrum UWB 
transceivers aid product development teams to differentiate 
their products by enhancing the user experience, requiring 
less battery changes. The SR1000 series can also be used for 
a variety of ranging and positioning applications in addition to 
provisioning a low emissions, low power, low latency symmetri-
cal data link.

Sanjay Jha, previously the CEO of Globalfoundries and COO 
of Qualcomm and a recent addition to the Spark board of direc-
tors said: “Spark has developed and delivered the first truly 
differentiated solution which allows for predictable and ultra-
low latency communication for both the consumer, home and 
industrial applications. Additionally, it delivers accurate ranging, 
interference resistance and enables a trade-off between range 
and throughput rates.”

CEO Mubarak said: “We are in a sub-90nm process with 
foundry TSMC and not using the LP [low power] form of the 
process.” The SR1000 series is currently sampling and with pro-
duction quantities available from 3Q20 onwards.

Worldwide UWB regulation. Source: Spark Microsystems 
International 

https://twitter.com/eenewseurope


 25   www.eenewseurope.com eeNews Europe NewsApril 2020

Airspan Networks and Altiostar Networks have 
announced a partnership for accelerating the 
commercialization of Open RAN 4G and 5G 

platforms.
This partnership will combine the proven expertise 

of Airspan to deploy compact and intelligent form fac-
tors for radio systems at scale with the proven exper-
tise next generation virtualized RAN (vRAN) systems 
from Altiostar

The partnership was born out of real-world field experience 
and successful integration of thousands of sites in the world’s 
first commercial Open cloud-scale web-based virtualized RAN 
network in Japan. Together the companies will enable network 
operators all over the world to take advantage of fully virtual-
ized cloud native network architectures utilizing Open vRAN 
developed by Altiostar with the Airspan OpenRANGE platform. 

Open RAN architectures completely 
change the status quo for mobile 
network economics by reducing 
CapEx and OpEx costs up to 40%, 
according to a 2019 study conduct-
ed by Strategy Analytics.

The multi-vendor open architec-
ture value proposition of a fully cloud 
native virtualized network will allow 

operators to select partners like Airspan and Altiostar that spe-
cialize in the bleeding edge of their respective fields at a level of 
granularity that was never before possible with one-stop-shop 
traditional RAN vendors. By creating this level of focus and 
removing vendor lock-in, Airspan and Altiostar are driving a 
paradigm shift in network features, innovation and economics 
that will translate to improved user experience at lower cost.

WIRELESS

Startup launches 5G front-end 
beamforming IC
By Peter Clarke

MixComm Inc. (Chatham, New Jersey), a startup formed 
to commercialize research done at the CoSMIC labora-
tory at Columbia University, has announced its first 

product, an RF front-end beamforming IC for 5G applications.
The chip is dubbed the Summit 2629 

and integrates novel power amplifier 
circuits, low noise amplifiers, transmit/
receive switches, beamformers, calibra-
tion, gain control, beam table memory, 
temperature and power telemetry and 
SPI control for a front-end module for 
5G. The chip is designed to use Global-
foundries’ 45nm RFSOI manufacturing 
process.

The Summit 2629 operates from 
26.5GHz to 29.5GHz and is the first of a 
family of MixComm mmWave devices. 
The chip is based on RF design ad-
vances made at the CoSMIC Labora-
tory led by Harish Krishnaswamy, which 
together with the process technology should yield significant 
advances over established circuit and module designs.

Krishnaswamy co-founded MixComm in 2017 with Frank 
Lane, formerly senior director at Flarion Technologies and vice 
president of technology for Qualcomm. Semiconductor industry 
veteran Mike Noonen was appointed CEO in 2019. The com-
pany also announced it had secured $8.6 million in a Series B 
funding round led by Kairos Ventures.

The Summit 2629 achieves better than twice the energy 
efficiency of existing solutions MixComm claims, with a four-

element dual polarization capability that supports independent 
polarization beam directions. Those beam directions can be 
called up by way of a large beam parameter look up table and 
the chip supports large scale arrays through multichip address-

ing modes.
The scalablity of deployment 

makes the Summit 2629 ap-
plicable to gNodeB base stations 
and repeaters, 5G hotspots and 
customer premises equipment.

“Over the next several quar-
ters, MixComm will be announc-
ing several more products which 
will continue to march forward in 
performance, features and cost,” 
said Krishnaswamy, who serves 
MixComm as CTO, in a state-
ment.

The 45RFSOI process is a 
partially-depleted SOI technol-

ogy co-developed with the US Defense Advanced Research 
Projects Agency (DARPA) to accelerate mmWave innovation 
and enable commercially-viable applications.

“No other company has as much mmWave and RFSOI 
design and product experience as MixComm,” said Noonen, in 
the same statement. “Summit’s breakthrough performance and 
features are a result of that head-start and our deep partnership 
with Globalfoundries.”

The Summit 2629 will be available for sampling in 2Q20.

Airspan and Altiostar to commercialize 
4G/5G Open vRAN
By Jean-Pierre Joosting
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Getting the UK up to speed with EVs
By Steve Hughes

You’ve doubtless heard of the UK Government’s plans to 
ban the sale of new petrol, diesel and hybrid cars from 
the year 2035. That’s less than 5,500 days left to run out 

and buy that gas-guzzling SUV you know you shouldn’t, but it 
also means the days remaining to electrify the UK’s road net-
work are rapidly running out. 

The world has been hooked on oil and its derivatives for over 
a century now, arguably going as far back as the 1850s. Petro-
leum is truly a wonder-material, almost by any metric — in its 
crude form it can be refined into oils, fuels, lubricants, plastics 
and much more besides.

It’s hard to imagine modern life without those products, and 
that’s arguably the reason the world is in the environmental 
predicament it is — the usefulness of petroleum derivatives is 
hard to match.

This is especially clear in the context of transportation. For 
instance, a 40-litre tank of petrol contains over 1.3 gigajoules 
of energy. Creating a vehicle with this battery capacity, with 
a reasonable weight and cost, has been beyond the reach of 
electrical vehicle (EV) manufacturers until high energy-density 
battery chemistries came to the fore in recent years.

Noisy airwaves
With these developments, the EV market is quickly maturing. 
To that end, the Institution of Engineering and Technology has 
streamlined standards for charging port construction. These 
changes simplify the process for planning and installing EV 
charging points, so we’ll no doubt see more charging stations 
popping up around the country because of these changes. 
Undoubtedly a great step towards electrifying the road network, 
but moving such vast amounts of energy around is never going 
to happen without certain problems creeping in.

If you’ve ever passed under high-voltage powerlines while 
listening to a radio, you’ll know the phenomenon of electromag-
netic interference first-hand. That 50 Hertz buzz is caused by 
a magnetic field created by the alternating current (AC) in the 
transmission cables. The interference emitted can affect sensi-
tive electronics from remarkable distances.

The 50 Hertz mains buzz is largely unavoidable, as it’s a 

built-in feature of the grid. However, while we cannot avoid this 
interference altogether, electrical engineers can limit its inci-
dence at the source with the correct components.

Rectifying rectification
While EVs are green and environmentally clean, they’re typically 
electrically dirty. EV batteries must be charged and discharged 
with direct current power, in contrast to the alternating current 
the grid provides. EVs will have the equipment for rectifica-
tion on board, but even with the most stringent manufacturing 
parameters, no component is perfect. In a typical scenario, po-
tentially millions of EVs will go onto charge just after rush hour 
every day. That’s millions of separate instances of not-quite 
perfect rectification processes, all imposing subtle perturbations 
on the grid.

In such a situation, the cumulative effect is that we would 
have a fully electrified road network, but the grid would become 
completely unusable.

The solution to this problem is to filter these unwanted 
signals out of the AC signal at the charging point, ideally with 
a high-quality electromagnetic compatibility (EMC) filter. Filters 
such as these remove caused by the rectifier onboard the EV, 
only allowing the smooth, sinusoidal signal the required back 
into the grid at large. 

The EV is constantly gathering momentum, and an electrified 
road network is seemingly inevitable. Automotive manufacturers 
and governments are climbing on board worldwide especially if 
the UK Government gets its way. As we count down the 5,500 
days until the 2035 ban comes into effect in the UK, electrical 
engineers must ensure that these high-quality filters are in place 
on mains lines to minimise the risk of harmonics, interference 
and electrical faults.

Alas, for every silver lining, there’s a cloud. But, it’s nothing to 
be concerned about as long as it’s tackled properly.

Steve Hughes is managing director of power quality specialist 
REO UK - www.reo.co.uk
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Sliding water droplets activate thin flexible energy harvester
By Julien Happich

Researchers from Nagoya University and Kyushu Uni-
versity have devised a thin-film micro-energy harvester 
that leverages moving water 

micro-droplets to generate over 5V of 
output voltage. The device described in 
the Nano Energy journal under the title 
“High output voltage generation of over 
5V from liquid motion on single-layer 
MoS2” is made of molybdenum disulfide 
(MoS2) flexible thin films, it generates 
electricity when drops of salted water 
slide down on its upper surface.

Previously, it has been shown that a 
graphene sheet could generate electric-
ity from the liquid movement across its 
surface, but output voltage was limited 
to about 0.1V, making it impractical for energy harvesting.

To make use of MoS2 for the generator, the researchers had 
to figure out a way to fabricate a large-area single-layer MoS2 
film on a plastic film, something unachievable with conventional 
methods.

“In our study, we succeeded in fabricating this form of MoS2 
film by means of chemical vapor deposition using a sapphire 

substrate with molybdenum oxide (MoO3) and sulphur pow-
ders. We also used a polystyrene film as a bearing material for 

the MoS2 film, so that we were able 
to transfer the synthesized MoS2 film 
to the surface of the plastic film quite 
easily”, explained Professor Ohno of 
the Institute of Materials and Systems 
for Sustainability at Nagoya University.

The newly developed generator is 
flexible enough to be installed on the 
curved inner surface of plumbing, and 
is thus expected to be used to power 
IoT devices used in liquids, such as 
self-powered rain gauges and acid 
rain monitors, as well as water quality 
sensors that can generate power from 

industrial wastewater while monitoring it.
“Our MoS2 nanogenerator is able to harvest energy from 

multiple forms of liquid motion, including droplets, spraying, 
and sea waves. From a broader perspective, this device could 
also be used in applications involving hydrodynamics, such 
as generating electricity from rainwater and waterfalls”, added 
Professor Ohno.

A droplet moving on MoS2 generates the voltage 
as high as 5 V Credit: Adha Sukma Aji
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Thin transparent nanogenerator stretches, outputs up to 8W/m2

By Julien Happich

Improving on the durability and efficiency of triboelectric 
nanogenerators (TENGs) found in literature, researchers from 
Nagoya University have devised a transparent and stretch-

able TENG that leverages the unique properties of a layer of 
carbon nanotubes (CNTs) within a transparent elastomer matrix.

The researchers shared their findings in a paper titled “High-
output, transparent, stretchable triboelectric nanogenerator 
based on carbon nanotube thin film toward wearable energy 
harvesters” published in the Nano Energy journal. The paper 
reports several proof-of-concept stretchable TENGs, including 
a 12x12cm unit, 92% transparent and able to power 30 blue 
LEDs connected in series for each gentle tap from a hand. The 
authors also attached a 500μm 
thin TENG to the palm of a 

nitride glove, connecting it to a string of 16 blue LEDs on the 
back of the glove. Gentle claps were enough to instantly power 
the LEDs, with a current density as high as 48mA/m2.

Unlike previously reported stretchable TENGs whose output 
power remains usually insufficient for practical use, here the 
authors report an output power up to 8W/m2 for devices only 
requiring a simple fabrication process such as spray coating, 
which could easily be scaled up to large areas.

Key to the high TENG efficiency and durability, even under 
strain, is the use of a carbon nanotube (CNT) thin film, made of 
a randomly oriented single-walled CNT network. The CNTs form 
an excellent stretchable conductor with high electrical conduc-
tivity, optical transparency, mechanical durability, and chemical 
stability. The stretchable TENG’s output power was also opti-
mized by modifying the transparent elastomer (PDMS) surface 
with a fluorinated plasma.

First soft and stretchable thermoelectric module
By Nick Flaherty

Researchers in Sweden have developed a soft and 
stretchable organic thermoelectric module that can 
harvest energy from body heat. The thermoelectric gen-

erator (TEG) developed at the Laboratory of Organic Electronics 
at Linköping University uses an organic composite material with 
unique properties. It is soft and stretchable with a high electrical 
conductivity and good thermoelectric prop-
erties. This makes it ideal for many wearable 
applications such as smart clothing, wear-
able electronics and electronic skin.

The TEG combines the conducting 
polymer PEDOT:PSS for the thermoelectric 
properties, a water-soluble polyurethane 
rubber for elasticity and an ionic liquid for 
softness. This generates a thermoelectric 
generator with a high conductivity of over 
140 S/cm that can stretch to six times its 
length. A test module showed an output 
of 212 μV/K, and when the module was connected to varying 
load resistors it showed a maximum power output at a load 
of 430 Ω, which corresponds to the total resistance of the mod-
ule. At this load the maximum power output was 25nW for a 
temperature difference of 30 K, which was the theoretical maxi-
mum. The advantage of the new material is that large amounts 
can be used to increase the total power output.

PEDOT:PSS is the most common conducting polymer and 
is used in many applications, not least due to its good thermo-

electric properties. But thick polymer film is too hard and brittle 
to be successfully integrated into wearable electronics. “Our 
material is 100 times softer and 100 times more stretchable than 
PEDOT:PSS,” said Klas Tybrandt, who leads the group of Soft 
Electronics at the Laboratory of Organic Electronics. “The ability 
to control the structure of the material both at the nanoscale 

and the microscale allows us to combine 
the excellent properties of the different 
materials in a composite,” he said.

The new composite is also print-
able. “The composite was formulated by 
water-based solution blending and it can 
be printed onto various surfaces. When 
the surface flexes or folds, the composite 
follows the motion. And the process to 
manufacture the composite is cheap and 
environmentally friendly,” said researcher 
Nara Kim (above).

The researchers see a huge range of new possibilities us-
ing the material to create soft and elastic organic conducting 
materials. “There are many ionic liquids, conducting polymers 
and traditional elastomers that can be combined to give new 
nanocomposites for many applications, such as thermoelectric 
generators, supercapacitors, batteries, sensors, and in wear-
able and implantable applications that require thick, elastic and 
electrically conducting materials,” said fellow researcher Xavier 
Crispin. 

The glove fitted with a string 
of LEDs connected to the 
stretchable TENG on the 
palm.

Schematic illustration of the 
glove with S-TENG and LEDs 
wired by stretchable CNT thin 
film interconnections.

Schematic of the stretchable 
TENG (S-TENG) and 
measurement setup.

Photograph of the S-TENG. 
The scale bar corresponds to 
1cm. 
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Safe and secure wireless power solutions
By Ralf Ködel and Ken Moore

The various benefits of wireless charging like convenience, 
integration with multiple devices, mobility and flexibil-
ity drive the market. Based on this the overall wireless 

charging market is growing at a rapid pace. It is expected to 
have a CAGR about 30 percent during the period 2019 - 2025, 
reaching 27 billion USD in 2025. Infineon, partnering with Spark 
Connected, offers complete solutions for wireless charging with 
dedicated wireless power controller incl. software IP, MOS-
FETs, drivers, security ICs and application optimized reference 
designs. 

There are a number of challenges for designers of wireless 
charging products, requiring a deep level of system knowledge 
and expertise. In addition to issues associated with the charg-
ing coils and their interaction with surrounding structures, 
designers must address efficiency, mechanical packaging and 
electromagnetic interference (EMI). However, with optimized 
components and sufficient attention to alignment of charger and 
device, size of coils and distance between coils, then a good 
coupling factor can be achieved, and power can be transferred 
with high efficiency. In addition, metallic foreign objects (such 
as coins and keys) can be a safety hazard during charging and 
must be reliably detected through a process called Foreign 
Object Detection (FOD). 

How wireless charging works
Wireless charging uses a changing magnetic field to transfer 
energy between two objects via coils. The effectiveness of the 
energy transfer between coils is referred to as “coupling”, and 
depends on multiple parameters, including coil mechanical 
design, spacing and alignment. When the coils are aligned and 
in close proximity, wireless power transmission is nearly as ef-
ficient as wired charging.

Wireless charging solutions have two key elements; the 
transmitter and the receiver. The transmitter contains a MOS-
FET-based inverter to convert the DC power into an AC wave-
form to drive the coil and create the alternating magnetic field. 

In order to provide the flexibility and functionality required, the 
inverter is controlled by a wireless power controller in real time 
through the associated MOSFET driver components. The re-
ceiver contains a rectifier to convert the incoming AC waveform 
into DC power and a regulation stage to provide a conditioned 
supply to the load. Most receivers also contain a wireless power 
controller which is responsible for overall system management 
and communication.

Two types of technology are commonly used to transfer 
power wirelessly through alternating magnetic fields - induc-
tive and resonant. Reflecting the different benefits of these two 
technologies, there are two standards bodies active in the wire-
less charging market: the Wireless Power Consortium (WPC) 
and the AirFuel Alliance. The main differences between the two 
standards are shown in figure 2 at a glance.

The Wireless Power Consortium (WPC) supports the Qi stan-
dard for wireless charging, which is the leading standard in the 
market. Qi uses inductive technology that supports efficient and 
tightly coupled charging. In addition, the upcoming version of 
the WPC Qi standard contains provisions that create a certified 
authentication standard. Optiga Trust Qi is Infineon’s turnkey IoT 
security solution, designed to meet the challenges of secured 
wireless charging required by the Qi standard.

The single coil inductive approach is the most prevalent solu-
tion on the market and consists of a single transmitter coil op-
erating between 80 - 205kHz. This approach requires centering 
the device to be charged in relation to the transmitter coil and 
is only able to charge a single receiver device at a time. With 
good design and high-quality power conversion electronics the 
efficiency of this type of charging can match wired charging. Ex-
tending this approach to a charger with a multi-coil array brings 
an additional benefit. The positioning of the device is much less 
precise and smart systems can detect which coil is closest to 
the device being charged and direct the power accordingly.

The AirFuel Alliance (AirFuel) has a broad technology plat-
form encompassing resonant and uncoupled technologies. 
With resonant chargers, the 6.78MHz frequency of magnetic 
resonance can achieve a much larger vertical range of 50mm 
or more. Multiple devices can be charged using a single larger 
transmitter coil, which also provides a larger active charging 
area or “sweet spot”. 

Ralf Ködel is Director Product Marketing Management 
for Automotive & Industrial MicroControllers at Infineon 
Technologies – www.infineon.com 
Ken Moore is Chief Executive Officer at Spark Connected – 
www.sparkconnected.com 

Fig 1: Various wireless charging applications offer more 
convenience to the users.

Fig 2: Wireless charger transmitter topologies are based on 
two dominating standards (WPC and Airfuel Alliance) with 
tightly coupled (inductive) and loosely coupled (resonant) 
architectures.
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AirFuel’s resonant technology allows for a more flexible near-
field charging experience and offers more positioning freedom 
over inductive solutions. This technology is suitable for devices 
that have high metallic content, have compound shapes (unlike 
a smartphone), or can benefit from multi-device charging.

But there are some challenges with resonant charging. The 
power has to be switched very fast. This means that the MOS-
FET’s gate characteristics have to fit in the 150ns cycle require-
ment. On the other hand, minimum parasitic capacitances have 
to be reached, while efficient voltage conditioning to control the 
output power is needed.

Infineon, through the partnership with Spark, is the only 
company that offers both inductive and resonant technologies, 
allowing a custom-tailored solution that uniquely meets all ap-
plication’s requirements (figure 3a and 3b). Both inductive and 
resonant solutions can conform to a standard or be proprietary 
to the application, depending on the market needs.

Robust and reliable FOD
Standard Foreign Object Detection (FOD) methods rely on the 
large primary coil winding for detecting foreign objects, which 
reduces sensitivity and signal to noise ratio. Smaller objects are 
difficult to detect, due to the small impact on the magnetic field 
of the much larger primary coil. Existing transmitter solutions 
measure the parameters needed for the power loss calculation 
(voltage and current) at the DC supply of the inverter. This dis-
torts the measurement when compared with the actual values at 
the coil, causing an inaccurate transmitter loss calculation.

The Infineon/Spark solution is Qi certified and fully meets Qi 
FOD functionality and performance. The solution employs more 
accurate measurement techniques, which improve the perfor-
mance of the standard Qi FOD method: actual voltage and cur-

rent are used in the calculation and not the inverter DC power. 
The solution is more accurate and can detect smaller foreign 
objects. It prevents overestimation of losses (Foreign Object not 
detected), or underestimation of losses (FOD fail with no object 
present). The transmitter employs AI and machine learning to 
determine if the charging environment is safe when metallic 
objects are present.

Flexible software-based architecture
Rather than rely on an application specific IC for protocol and 
power delivery, the strength of the Infineon/Spark wireless 
charging solution lies in its modular software-based architec-
ture.  Wireless power is continually evolving, as standards ma-
ture, and new products and applications are introduced to the 
market. The high software content of the solution allows a com-
mon hardware architecture to be used across several reference 
designs, with each reference design flexible enough to support 
several types of applications. In addition, future changes to the 
wireless charging standards can be supported by a software 
upgrade. 

Dedicated wireless power controller based 
on AURIX and XMC
There are dedicated wireless power controllers for wire-
less charging based on AURIX and XMC families. The AURIX 
wireless power ASIC like the SAK-TC212S-8F133SC help 
the next-generation in-cabin wireless charging systems meet 
strict automotive safety, security, environmental and regulatory 
requirements, while still enabling industry-leading charging per-
formance and efficiency. This controller works seamlessly with 
Infineon’s power and interface devices to provide a complete 
charging solution for smartphones and other connected devic-
es. The controller supports 15W charging for today’s standard 
Qi and fast charge smartphones and supports future standards 
with a software update. Other key features of the solution are:  
Special power drive stage with improved EMI performance of 10 
- 15dB over existing solutions; flexible FOD with improved ac-
curacy that can detect smaller objects; support of custom coils 
and multi-coils; charging two devices using a single controller; 
full power charging with a 6 - 19V input supply; and built-in 
security functionality meeting latest automotive requirements. 

The wireless power controller XMC6521SC-Q040X and the 
other members of this series based on the ARM Cortex-M0 core 
work seamlessly with Infineon’s power devices in a scalable and 
cost-effective architecture to provide a complete charging solu-
tion for everything from a fast charge smartphone, to a 45W lap-
top computer, to a 80W drone and beyond. Other key features 
are the support of existing standards and fast-charge devices; 
full power charging without exotic thermal management; high 
efficiency charging rates equivalent to wired charging; support 
of custom charging profiles and industry standards on the same 
hardware; flexible FOD with improved accuracy; and support of 
custom coils and multi-coil architectures. 

Reference designs  
for next generation applications
Working with Spark Connected Infineon provides complete ref-
erence design roadmap for both inductive and resonant wireless 
power solutions (see figure 2) that support many of the current 
and next-generation wireless power applications: for on-the-go 
charging, whether in the car, at home or in public places. These 
reference designs include the hardware design, bill of materi-

Fig 3: Infineon/Spark Connected product roadmap with 
reference designs to address both consumer/industrial (3a) 
and automotive (3b) wireless charging solutions.
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als, example PCB layout and all the documentation and support required to integrate 
wireless charging into the customer’s product. 

“The Pegasus” is a low-power inductive transmitter and receiver solution that 
supports single device charging up to 2W with an input power supply of 5V. Main ap-
plications are low-powered products such as wearables, toothbrushes, headphones, 
hearing aids, smart glasses, smartwatches, fitness bands, smart clothing, smart 
sports equipment, smart stylus, and IoT. 

An XMC based 2.5W low-power solution, called “The Hydra”, is the industry’s low-
est cost resonant wireless charger. By using a frequency of 6.78MHz, very small coils 
can be employed in a variety of form factors, with no regard to nearby metallic ob-
jects. These benefits make the technology ideal for charging wearables, headphones, 
smart clothing and other connected IoT applications. The transmitter and receiver 
solution use resonant technology and supports one-to-one and multi-device charging. 
The input power supply is 5V - 19V. 

“The Valkyrie” is a certified Qi transmitter that supports the latest 15W power 
transfer specification for all fast charge smart phones. The solution provides an easy-
to-use wireless power design kit and enables high efficiency (>80% tested) combined 
with class leading FOD. In addition, the solution’s low component count enables 
designs with reduced system costs (figure 4). It achieves charging rates nearly equiva-
lent to wired charging and supports custom charging profiles and industry standards 
on the same hardware. 

Infineon also provides a 15W 
3-coil reference design for auto-
motive in-cabin wireless charg-
ing (figure 5), called “The Beast”, 
which is both Qi certified and 
automotive qualified. In an industry 
first, the reference design has also 
been certified CISPR-25 Class 4, 
for EMI performance unmatched 
in the market. The AURIX-based 
design supports wireless charging, 
CAN and external NFC-interface 
with a single CPU. Built-in security 
functionality (HSM) meets latest 
automotive requirements. The so-
lution is highly scalable and flexible 
and provides a very robust FOD. 

The AURIX can also support the charging of two devices using a single controller, 
thereby reducing system cost and size. 

For applica-
tions such as 5G 
Customer Premises 
Equipment (CPE), 
outdoor security 
cameras, telecom 
infrastructure and 
factory automa-
tion, a solution 
called “The Gor-
gon” provides high 
efficiency wireless 
power transmission. 

A proprietary inductive transmitter and receiver solution, the system can continuously 
power a device up to 30W through 30mm of glass (including low-E coated glass) or 
other non-metallic building material.

“The Minotaur” is the only 45W complete wireless charging system for next-gener-
ation tablets and laptop computers. The solution provides high efficiency (95% tested) 
charging that is easy to integrate with a reduced thermal impact (figure 6). The solu-
tion extends the existing smartphone charging ecosystem, allowing true backward 
and forward interoperability for users to take advantage of the growing Qi infrastruc-

Fig 4: Compact reference design of a 15W Qi 
transmitter (The Valkyrie) with low component 
count based on an XMC microcontroller 
(source: Spark Connected).

Fig 5: Block diagram of an in-car wireless charging solution 
based on the powerful AURIX microcontroller.
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ture. Infineon and Spark Connected are driving this next genera-
tion wireless charging standard with key OEM market makers in 
this space as part of the Wireless Power Consortium.

At 80W, “The Ogre” is a high-power inductive wireless charg-
ing solution that provides high efficiency charging on compact 
coils without special thermal management. Typical applications 
are power tools, robots, small appliances, drones, handheld ter-
minals, medical instruments and industrial automation. Further 
reference designs will be available on demand.

Whats coming next
As wireless power becomes more integral to our mobile and 
connected lives, Infineon and Spark Connected continue to 
drive next generation technologies and standards that allow 
readily available charging without the limitation of wires. What 
started out with phones will quickly be taken over by appli-
cations such as tablets, laptops, handheld gaming, medical 
devices, automotive, infrastructure and industry 4.0. Given the 
breadth and different types of wireless power technologies in 
their arsenal, Infineon and Spark Connected are in a strong 
position to provide the solutions that allow users to cut that last 
cord.

In the future, some applications will require very high-power 
levels or higher frequencies for specific user charging experi-
ences. These applications will benefit from solutions that have 
improved power/performance capability, such as GaN. In many 
of these situations, efficiency is the critical metric, and GaN 
e-mode HEMTs provide a high-power charging solution with a 
manageable thermal impact. Because of its better high frequen-
cy performance, GaN also provides an optimal solution for class 
E amplifiers in resonant wireless charging.

Fig 6: High peak 
efficiency (95% 
tested) of the 45W 
laptop transmitter 
and receiver 
solution.

First monolithic GaN FET and driver chip
The ePower Stage from Efficient Power Conversion 
(EPC) is the first integrated GaN FET and driver chip for 
48V DC-DC conversion, motor drive, and Class-D audio. 
EPC has launched an 80V, 12.5A power stage chip that 
combines a driver and gallium nitride GaN FET for 48 V DC-DC 
conversion used in high-density computing applications and in 
motor drives for e-mobility. The EPC2152 is a single-chip driver 
plus eGaN FET half-bridge power stage built with EPC’s propri-
etary GaN technology. Input logic interface, level shifting, boot-
strap charging and gate drive buffer circuits along with eGaN 

output FETs configured as a half-bridge are 
integrated within a monolithic chip. This 
results in a chip-scale LGA form factor de-
vice that measures 3.9x2.6x0.63mm.  When 
operated in a 48 V to 12 V buck converter 

at 1 MHz switching frequency, the EPC2152 ePower Stage 
achieves a peak efficiency above 96 per cent with a solution 
that is 33% smaller in size on the printed circuit board (PCB) 
compared to an equivalent multi-chip discrete implementation.
Efficient Power Conversion (EPC)
www.epc-co.com

750V GaN swiches target 55W  
power delivery designs
The INN3x78C from Power Integrations uses a 
smaller “size 8” 750V GaN transistor for power 
supplies delivering between 27W and 55W without 
heatsinks. Power Integrations has extended its In-
noSwitch3 families of gallium nitride offline constant 
voltage/cnstance current CV/CC flyback switches 
with lower power versions. The INN3x78C uses a smaller 
“size 8” 750 V PowiGaN transistor, enabling compact, efficient 
power supplies delivering between 27W and 55W without 

heatsinks. The ICs are housed in the same high-creepage, 
safety-compliant InSOP-24D package as larger 
members of the GaN-based InnoSwitch3 families, 
which target up to 120W. The PowiGaN transistors 
have up to 94 percent efficient across line and load 
and are robust against line surges and swells com-
monly seen in regions with unstable mains voltage. 
This enables OEMs to specify a single power supply 

design to be used worldwide.
Power Integrations
www.power.com

15W and 20W DIN rail supplies  
for industrial and IT designs
The DTJ15 and DTJ20 series of DC-DC 
converters from XP Power can be DIN rail or 
chassis mounted to provide 15W and 20W 
in rugged industrial designs. The flexible 
specification allows devices with incompatible 
voltages to be easily integrated into such designs. The DTJ15 
and DTJ20 series can be installed to a chassis or DIN rail 
and connected via screw terminals and require no additional 
components for protection or EMC compliance. A key feature 

of the DIN rail DC-DC converters is the 4:1 input range 
covering 9VDC to 36VDC and 18VDC to 75VDC. This sup-
ports a variety of input sources including multiple nominal 
battery voltages and vehicle supplies. Both series have 14 
variants with single-output (3.3V, 5.0V, 12.0V & 15.0V) and 
dual output (±5.0V, ±12.0V & ±15.0V) options in both input 
ranges. The single output types allow the output voltage 

to be trimmed by ±10% to accommodate voltage drops in 
cabling when the load is located remotely.
XP Power
www.xppower.com
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ABB launches 22kW EV charger for the home
ABB has launched a connected AC charger for electric vehicles 
(EVs) in the home. The Terra AC wallbox is available in up to 
22kW variants to ensure compatibility with the electrical system 

of homes and build-
ings across the world. 
It also includes a high 
accuracy revenue 
grade energy meter 
that can be integrated 
with smart building 
energy management 
systems for load 
management. This 
enables home and 

business owners to adjust the power of assets as needed to 
maximize charging power and cost efficiency. The EV charger 
has multiple connectors available such as CCS2, CHAdeMO 
and Type 42 to make it compatible with the majority of EVs, 
using the experience from ABB’s commercial charger systems. 
“The trends of urbanization, digitalization and industrialization 
all converged to necessitate a significant shift in the way we 
travel. Already leading the DC fast charging market, we recog-
nized the need to draw on our extensive experience to develop 
a game changing AC solution for overnight or longer duration 
charging in homes and businesses,” said Frank Muehlon, Head 
of ABB’s global business for E-mobility Infrastructure Solutions.
ABB
www.abb.com

Non-isolated DC-DC converter in SMD LGA 
package for 48V designs
Recom has launched a 500mA non-isolated DC-DC converter 
and switching regulator in a surface mount LGA package with 

an input range from 4.3V up to 
65V and five trimmable output 
options. The RPMH-0.5 series 
expands the RPM range in a 
standard 12.19x12.19x3.75mm 
DOSA-compatible thermally-
enhanced low profile LGA pack-
age. There are five trimmable 

fixed outputs available: 3.3V (+10%/-20%), 5V (+10 percent/-20 
percent), 12V (+10 percent/-40 percent), 15V (+10 percent/-40 
percent) or 24V (+17 percent/ -37 percent). The input voltage 
range is 1V to 1.5V above the set output up to 65V, making the 
parts suitable for systems operating on nominal 5, 12, 24 or 
48V rails. The thermal management means that the RPMH-0.5 
series operates from -40°C up to 95°C (100°C) ambient with full 
load and convection cooling only. Efficiency is up to 89 percent 
allowing the full 500mA output current to be delivered across 
the entire input voltage range.  Efficiency is also high at very low 
loads, which, combined with very low quiescent current down to 
16µA (3.3V and 5V versions), makes this series suitable for ap-
plications that have ‘sleep’ modes such as microcontrollers and 
transceivers.The RPMH also has 6-sided shielding for low radi-
ated EMI so ‘Class B‘ EMI compliance is achieved with a simple 
low cost line inductor.
RECOM
www.recom-power.com

Small modular 600W and 1200W  
configurable power supplies
FiDUS Power’s NEVO modular 600W and 1200W configurable 
power supplies have medical variants. Both sizes of the NEVO 

configurable power sup-
plies are available with the 
latest in medical safety 
approvals for safety EN/
IEC/ANSI 60601-1 and 
EMC immunity EN60601-
1-2 4th edition and 
comply with EN55022 
level B EMC Standards. 

The 600W output NEVO+600 measures 5 x 3 x 1.61in and the 
NEVO+1200 measures 6 x 6 x 1.61in with 1200W. The units 
fit into a 1U enclosure with robust enclosed mechanics. Both 
models have ITE and medical variants with analogue current 
and voltage programming, analogue current output signal, 5V 
bias supply (one per card, one per 600W chassis and two on 
the 1200 chassis), global / local inhibit, AC OK and DC OK 
power good signals. Accurate current sharing across multiple 
modules is a standard feature enabling them to be used in the 
most demanding applications where a large output current of 
up to 100A is required. Outputs can also easily be configured 
in series to support applications requiring high voltages of up 
to 240VDC. The configurable power supplies use an integrated 
fan with a low noise option for sound sensitive applications.
FiDUS
www.fiduspower.com

600W medical AC-DC power supply  
measures 76.2x127x37mm
The 600W TDK-Lambda CUS600M AC-DC power supply has 
an efficiency of 96 percent which minimises the internal heating 

and allows it to fit into a 
standard 3 x 5in footprint. 
The AC-DC power supply 
series is certified to the 
medical and ITE (Informa-
tion Technology Equip-
ment) standards for Class 
I and II (no earth ground 
connection) operation. 
These can be used in 

medical, home healthcare, dental, test and measurement, 
broadcast, professional audio and industrial equipment. There 
are seven standard output voltages available in the AC-DC 
power supply series, from 12V, 19V, 24V, 28V, 32V and 36V to 
48V. All the power supplies have an 85 to 264Vac input and 
have a no-load power consumption of less than 500mW when 
the output is inhibited. A 5V, 2A standby voltage, remote on/off, 
remote sense and a power good signal are fitted as standard. 
A cover with a fan option is available. The open frame models 
measure 76.2 x 127 x 37mm with the cover/fan assembly. With 
convection cooling, the CUS600M provides 400W (600W peak) 
in -20°C to +40°C ambient temperatures, derating linearly to 
200W load at +70°C. With forced air cooling the series provides 
600W at +55°C ambient, derating to 420W at +70°C.
TDK
www.emea.lambda.tdk.com
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Industry 4.0: edge computing power is key
By Arkadiusz Grzegorek

Up to now, cloud computing has been one of the big-
gest driving forces behind the growth in digital industrial 
transformation – particularly expansion of the Industrial 

Internet of Things (IIoT) – as well as increasingly high levels of 
automation in a wide and diverse range of industry sectors. 
However, today it is clear that using the cloud for data manage-
ment and storage no longer represents 
the whole picture. Edge computing 
used in conjunction with cloud comput-
ing – that is, processing data locally then 
sending it to the cloud – is becoming an 
increasingly indispensable element of the 
burgeoning Industry 4.0 concept.

As the number of smart devices 
increases due to greater IIoT usage, 
there has been a growing demand for 
these devices to have the data that they 
collect processed by units that are “on 
the edge” – ie close to their users. With 
this in mind, edge computing is capable 
of minimising bandwidth usage and 
increasing response times by enabling 
data to be stored and managed close 
to where it’s required, making it possible to use edge servers 
within a much wider selection of applications. 

Typical edge devices that many may be familiar with include 
sensors for controlling lighting, heating and 
other elements. These applications illustrate 
the clear benefits to having such sensors as 
close as possible to the computing power 
being provided, not least the substantial 
cost savings that can be achieved by cut-
ting down on the amount of data that has to 
be transferred across long distances and/or 
stored in the cloud. 

Indeed, there are several potential pitfalls 
for users who are looking to export data 
from sensors directly on to the cloud. They 
can include network latency, poor system 
integration, high data management costs 
and vulnerability in terms of IT security. For 
these reasons, then, it is being acknowl-
edged that local is best and that taking on 
edge computing can have hugely beneficial 
impacts on the adoption of otherwise costly 
Industry 4.0 systems.

Reducing risk  
and increasing agility
In short, edge computing can reduce risks 
when connecting devices and sharing data, 
increase flexibility and agility within organ-
isations, reduce the amount of irrelevant 
data that is processed, and ensure ex-
tremely low and predictable latency levels. Finally, in a manufac-
turing environment, where edge computing can integrate with 

an enterprise resource planning (ERP) system and deliver data 
processing in real-time, a company can speed up its automa-
tion process significantly by keeping things local.

A key cornerstone of this new approach – and therefore an 
influential factor in the widespread adoption of automation – is 
having the ability to process data locally via robust, reliable, 

customisable and easy-to-use solutions 
that can be used in hitherto challenging 
industrial environments. These solutions 
include, for example, various types of 
industrial controllers and communica-
tion systems that can help to make the 
installation and application of Industry 
4.0 networks much more feasible to set 
up and more straightforward to operate.

It is widely understood that Industry 
4.0 requires the use of various tools that 
not only facilitate automation but also 
help to process and share data widely 
and efficiently. In turn, this enables 
manufacturing processes to be improved 
and refined and end-products made to 

precise customer specifications. 
To make such a concept work in the real world, special inter-

faces and devices are required. These include communication 
cards compatible with various bus types, 
industrial modules, connection leads, and 
modern interfaces in the form of efficient 
and lightweight panel computers. Indeed, 
converters and industrial modules are now 
essential elements in the move towards 
Industry 4.0.

One of the solutions available to make 
this possible is based around a range of 
edge-based industrial controllers from 
Brainboxes. These units are capable of 
two-way transmission, where components 
communicate with a department of engi-
neers who are able to interpret the data. 
This kind of transmission requires communi-
cation cards compatible with various types 
of buses. One example is Brainboxes’ PCI 
Express (PCIe) bus supported by the IX-100 
card. Compatible with Windows, Linux and 
other operating systems, which makes it 
easier to integrate with existing set-ups, the 
IX-100 also features overvoltage protection 
and measures just 120x76x18mm. Finally, 
the plug-and-play card provides one indus-
try standard 9-pin RS-232 serial COM port 
in a single PCIe slot.

Robust and easy to connect
To use advanced communications technology in an IIoT en-
vironment, it is important to use robust converters and in/out 
modules that are capable of connecting easily to devices. For 
example, the ADAM-4520-EE isolated RS-232 to RS-422/RS-
485 converter from Advantech (Figure 1), supplied in a durable 

Arkadiusz Grzegorek is Head of Automation-Maintenance 
Division at Transfer Multisort Elektronik – www.tme.eu

Fig. 2: The industrial gigabit ANTAIRA 
LNP-0500G-24 PoE switch has a metal 
housing and five access ports.

Fig. 1: The Advantech ADAM-4520-EE robust 
converter is capable of connecting easily to 
devices.
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ABS enclosure, is one such module that measures 70x122x-
30mm and has power consumption of 1.2W at 24V DC. 

Because Industry 4.0 requires all devices to be connected 
to the same network, being able to power them all from a 
single source is vital. Power over Ethernet technology makes 
this possible, using the same network cable that transfers data 
across devices in the network. This set-up can help to provide 
substantial reductions in the cost of electrical installations, 
as shown with the industrial gigabit ANTAIRA LNP-0500G-24 
PoE switch (Figure 2) which has a metal housing, five access 
ports and a built-in voltage booster. Manufactured by ANTAIRA 
Technologies, a USA-based maker of industrial communication 
solutions, the product is ideal for applications that demand a 
high power PoE power source in harsh environments. These 
include security surveillance, traffic monitoring systems, oil/gas 
and mining applications, facilities management for power/utility, 

water/wastewater treatment plants and automated production 
lines in smart factories.

Conclusion
It’s clear that embracing solely cloud computing technology 
when bringing IIoT into an environment of automation where 
data is shared locally is no longer sufficient if costs are to be 
kept to a minimum and companies are to become as produc-
tive and efficient as possible. A combination of cloud computing 
and edge computing is now the recognised optimum solution 
and there are many robust and easy-to-use devices and prod-
ucts on the market to turn this into reality. Whatever the industry 
sector, and no matter how demanding the environment, edge 
computing is now an essential factor when making the move 
towards Industry 4.0.

The challenge at the edge of memory
By Jeff Lewis

The recent drive to bring intelligence to the edge, rather 
than the cloud, has created a conundrum - hardware 
constraints are beginning to cripple innovation. But new 

memories are being developed to replace SRAM and DRAM to 
solve this dilemma.

If data is the new oil, then artificial intelligence (AI) is what will 
process data into a truly invaluable asset. It’s this belief that’s 
causing the demand for AI applications to explode right now. 
According to PwC and MMC Ventures, funding for AI startups 
is rapidly increasing, reaching over $9 billion last year with tech 
startups that have some type of AI component receiving up to 
50% more funding compared to others. This intense investment 
has led to rapid innovation and advances for AI technology. But 
the traditional AI use model of “sweep it up and send it to the 
cloud” is breaking down as latency or energy consumption can 
make transmission impractical. Another major challenge is that 
consumers are increasingly uncomfortable having their private 
data in the cloud potentially exposed to the world.

For those reasons, AI applications are being pushed out of 
their normal data-center environments, allowing their intelli-
gence to reside at the edge of the network. As a result, mobile 
and IoT devices are becoming “smarter,” and a whole variety of 
sensors—especially security cameras—are taking up residence 
at the edge. However, this is where hardware constraints are 
beginning to cripple innovation.

Increasing the amount of intelligence living at the edge re-
quires much more computational power and memory compared 
to traditional processors. Studies have repeatedly shown that AI 
model inference accuracy strictly relies on the amount of hard-
ware resources available. Since customers require ever-higher 
accuracy—for example, voice detection has evolved to multi-
faceted speech and vocal pattern recognition—this particular 
problem only continues to intensify as the complexity increases 
with these AI models.

One significant concern is simply the need for electrical 
power. Arm has predicted that there will be 1 trillion connected 
devices by the 2030s. If each smart device consumes 1W (se-
curity cameras consume more), then all of these devices com-

bined will consume 1 terawatt (TW) of power. This isn’t simply 
an “add a bigger battery” problem, either. For context, the total 
generating capacity of the U.S. in 2018 was only slightly higher 
at 1.2 TW. These ubiquitous devices, individually insignificant, 
will create an aggregate power catastrophe.

Of course, the goal is to never let the power problem get to 
that point. AI developers are simplifying their models, and hard-
ware power efficiency continually improves via Moore’s Law and 
clever circuit designs. However, one of the major challenges re-
mains the legacy memory technology, SRAM and DRAM (static 
and dynamic RAM, respectively). These memories are hitting 
a wall on size and power efficiencies and now often dominate 
system power consumption and cost.

The edge-computing conundrum
The core promise of AI is also its biggest challenge for the edge: 
the model needs to be constantly adapting and improving. Not 
only do AI models require a colossal amount of data and time to 
learn, but they’re never truly “done.” If it was that simple, self-
driving cars wouldn’t still have so much difficulty simply getting 
out of a parking lot.

Even when AI models have been transitioned to the edge, 
they still need to be capable of continuing to learn and de-
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velop without the hardware amenities available in a data-center 
environment. These models need to continue tuning themselves 
while minimizing processing power and energy consumption 
and simultaneously optimizing and maximizing the available 
local storage. Some applications will minimize this requirement 
by improving the AI model in a cloud environment, and then fre-
quently updating the edge device with the latest model version.

More interesting, though, are hybrid approaches, such as 
Google’s Federated Learning Model, which enable the model to 
be optimized using local data. This requires robust edge com-
pute power to support incredibly frequent neural-network model 
updates from the cloud. However, since the learning is never 
“complete,” the model must consistently devote substantial 
processing power and memory to continue improving.

This is precisely the problem, as the AI models struggle to 
accomplish these goals at the edge.

Memory: it’s where the power goes
As the apocryphal story goes, when the infamous bank robber 
Willie Sutton was asked why he chose banks as his targets, he 
replied “because that’s where 
the money is.” For many edge 
AI devices, most of the power is 
consumed in the memory sys-
tem. AI processing—especially 
training—is very memory-hungry 
and utilizing off-chip memory 
has become a necessity to keep 
up with performance improve-
ments. Google has found that 
in a mobile system over 60% of 
the total system power budget is 
used to transfer data back and 
forth between on- and off-chip 
memories. This is more than the 
processing, sensing, and all other 
functions combined.

The obvious answer is 
therefore to eliminate these 
data transfers by putting all of 
the memory on-chip. However 
the current on-chip memory of 
choice, SRAM, is simply too large and power-hungry. If transfer-
ring data off-chip is the biggest power hog, close behind it is 
the power consumed by the SRAM on-chip memory. And due 
to SRAM’s large size, one quickly runs out of area on the chip to 
add enough memory for AI applications.

To make AI at the edge truly successful, memory must be 
able to address performance demands on-chip and perform 
perception tasks locally, with high accuracy and energy effi-
ciency.

New memory for the edge
All of these factors have made the AI landscape a fertile ground 
for experimentation and innovation with new memories that 
have unique or improving characteristics. Hardware is be-
coming the key performance bottleneck, and solutions to the 
bottlenecks become differentiators. That’s the reason why lead-
ing internet players, such as Google, Facebook, Amazon, and 
Apple, are rushing to become silicon designers in search of a 
hardware competitive edge. Hardware has emerged as the new 
AI battlefield. Necessity begets invention, and the necessity for 
faster AI chips that use less power has opened opportunities for 
potentially denser, more efficient memory technologies.

One such promising technology is magnetic RAM (MRAM), a 
memory that’s bound to cross paths with AI as it rapidly moves 
toward higher density, energy efficiency, endurance, and yields. 
The semiconductor industry is beginning to invest heavily in 
MRAM, as the technology’s potential slowly becomes reality. 
Initial research has shown it offers a number of benefits that are 
ideal for intelligent edge applications.

The ubiquitous on-chip working memory today is SRAM, but 
it has flaws. It’s the largest memory type, meaning it’s the most 
expensive per bit, and every bit “leaks” (wastes power) whenev-
er the memory is powered on. MRAM is the only promising new 
memory that has the speed and endurance to replace SRAM.

Since MRAM uses a very small memory bitcell, it can be 
three to four times denser than SRAM, allowing for more memo-
ry to reside on-chip and thus eliminating or reducing the need to 
shuttle data off-chip. MRAM, is also non-volatile, meaning that 
data is retained even when the power is shut off. This virtually 
eliminates memory leakage, which is critical for applications 
where the AI chip remains idle for extended periods of time. 
MRAM isn’t the only memory getting attention. 

The demand for AI applications and intelligence at the edge 
is leading a memory revolution within the semiconductor indus-
try for a wide variety of applications.

Other new high-density non-volatile memories, such as 3D 
XPoint (Intel’s Optane), phase-change memory (PCM), and re-
sistive memory (ReRAM) also bring new possibilities and unique 
advantages for storage applications. While neither as fast or 
high-endurance as MRAM, and therefore not replacements for 
SRAM, these non-volatile technologies are extremely dense 
and provide unique speed and power advantages over flash 
memory.

In addition, significant neuromorphic research is investigat-
ing using these new memory bitcells directly as the synapses 
and/or neurons of a neural net. Most research is focusing on 
ReRAM, although other technologies such as MRAM are also 
being explored.

For the first time in decades, silicon startups are shaping our 
future with new, innovative memory technologies. MRAM and 
the other memories are the catalysts that will change the pos-
sibilities of modern technology and applications.
This article first appeared on Electronic Design –  
www.electronicdesign.com
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Storing data – why organisations  
need to rethink their approach
By Peter Ruffley

According to research group IDC, the number of connect-
ed devices is forecasted to grow to 42bn by 2025. With 
the demand for the Internet of Things (IoT), automation 

and 5G continuing to grow, and heavily influencing businesses 
and supply chains over the coming years, the sheer volume of 
data that companies will be dealing with will become more and 
more overwhelming. Whereas five to ten years ago we’d see 
new data centres popping up everywhere to store and move 
all of the data around, this is no longer the case. Many cities, 
such as Amsterdam, have put a stop to anymore data centres 
being built as they drain power from the grid and cities have to 
invest more in power and cooling systems to keep them running 
efficiently.

 
Keeping the lights on
Many companies continue to operate on the ethos that nearly 
all of their data, if not all of it, should be kept as there might be 
some value in it, either now or in the future. However, whilst in 
many aspects the cost of storing data has dropped substantial-
ly, making it a lot cheaper to store more, it’s not declining at the 
same rate as the increase in the amount of data being created. 
The type of data that is actually proving to be mission-critical is 
also a lot less than organisations first thought. So, can busi-
nesses start to look at ways to not aggregate the data, but only 
keep that which is necessary and valuable to their business? 
How do they ensure they hold data for the right period of time 
for regulatory reasons, but no longer, and how can they make 
sure they have all the data they desperately need? Edge com-
puting is undoubtedly going to have a substantial role to play 
in helping organisations become more efficient and help them 
better utilise their resources. Analysing data at the point where 
it is created and limiting the amount of data being sent on to the 
cloud will also ease pressure on the cloud network.

 
An overarching change is required
The Cloud has to date, been heralded as the saviour of data 
storage, with businesses only using the resources they need at 
any one time. Any data that isn’t needed is put into low cost, 
‘third tier’ areas of storage. However, the Cloud has proven to 

not be an efficient way of allowing people to store, manipulate 
and manage their data, and is in fact turning out to be an ex-
pensive option for many, with it costing them to put data in and 
store it as well as take it out and move it. 

 
There is a misconception that having more servers (effec-

tively ‘throwing more tin at the problem’) is the way forward. 
While they are able to store large volumes of data, they do not 
reduce the power needed and increase cooling costs in the 
data centre, and only a few of the capabilities of these servers 
are ever fully utilised. Why are businesses buying more capabil-
ity than they really need or those that they will never use? Either 
way, this isn’t really getting the crux of the issue. These and 
other smaller changes just aren’t enough and will not make the 
intended impact. There must be smarter initiatives put in place.

 
Gartner predicts that by 2025, 75% of enterprise generated 

data will be created and processed outside a traditional central-
ised data centre or cloud. Whilst we are going to need a lot of 
them to cope with the growing influx of data, edge devices are 
small and they’re more compact and efficient. But how do we 
do that?

 
Regulatory and environmental concerns
Many businesses sight regulatory requirements as a reason to 
collect and keep all of their data but this is simply not justifiable. 
There is a limited amount that industries and businesses truly 
need to keep for these reasons.

There’s no getting away from the fact that more data means 
more infrastructure to help store and move it from one location 
to another. Moving data can not only be costly but due to the 
amount of energy used in transferring it but there is also the 
environmental impact that must be considered.

The best time for businesses to decide what they are going 
to do with their data is when it is first collected on an edge / 
connected device - when it’s as current, complete and mean-
ingful as it is ever going to be. Companies need to make a deci-
sion at that point about what they’re going to do with it - wheth-
er they’re going to keep it, change it or add to it. Just keeping it 
has no use. Keeping a lot of data drives a lot of waste. 

5G is a very short range network that, whilst it will help 
transfer data faster, will need to be supported by a lot of redis-
tribution points (nodes) so will not help businesses until a full 
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network has been rolled out. This will require significant invest-
ment from Telecommunications companies and Governments 
alike. These nodes could be smaller edge servers, providing 
more than just connectivity.

But how do we ensure performance at the edge? We are, in 
fact, seeing a move by the large silicon vendors away from the 
scale out model to more of a scale up model, the difference 
being rather than buying more servers, we increase the power 
within each server. This has a knock-on effect at the edge, 
where we now have tremendous processing capability.  Another 
option (with significantly better green credentials) would be to 
reuse older mobiles and/or laptops as lightweight edge nodes, 
providing a cheaper deployment option, especially in emerging 

markets in Africa and Asia.
 

Conclusion
Edge computing is going to provide a much easier way for 
businesses to quantify and understand what they are investing 
in when looking at collecting data, processing it and moving 
it. It provides the opportunity to have greater agility and move 
towards truly ‘real time’ analytics.

In many ways, the hardware constraints placed on infrastruc-
ture at the Edge is definitely going to give organisations the 
onus to have a more in-depth understanding of what data they 
need to collect versus what they don’t need to collect, and what 
is valuable to their business. 

Investing heavily into high cost, high overhead server infra-
structure, with long contracts and a high total cost of ownership 
is becoming a thing of the past, especially when little thought is 
given to how or when this data could be moved to other infra-
structure such as the cloud.

The current economic climate is forcing businesses to review 
how they work and they need to have a flexible business model 
to be able to cope with the uncertainty that the future holds. 
They need to be able to scale their operation up or down as and 
when they need to.

The best way to future proof a business is to collect the data 
that is going to give the business the information needed to 
move forward, rather than collecting everything under the sun.

How to maximise memory bandwidth  
with Vitis and Xilinx UltraScale+ HBM devices
Chris Riley

Many of today’s workloads and applications such as 
artificial intelligence (AI), data analytics, live video 
transcoding, and genomic analytics require an increas-

ing amount of bandwidth. Traditional DDR memory solutions 
have not been able to keep up with these growing compute and 
memory bandwidth requirements, creating data bottlenecks. 
This is visible in figure 1 which illustrates compute capacity 
growth vs traditional DDR bandwidth growth.

Fortunately, high-bandwidth memory (HBM) can allevi-
ate bottlenecks by providing more storage capacity and data 
bandwidth using system in package (SiP), memory technology 
to stack DRAM chips vertically and using a wide (1024-bit) inter-
face.

For example, the Virtex UltraScale+ HBM enabled devices 
(VU+ HBM) close the bandwidth gap with improved bandwidth 
capabilities up to 460GB/s delivered by two HBM2 stacks. 
These devices also include up to 2.85 million logic cells and up 
to 9,024 DSP slices capable of delivering 28.1 peak INT8 TOPs. 
In VU+ HBM, there is a hardened AXI Switch that enables ac-
cess from any of the 32 AXI channels to any of the HBM pseudo 
channels and addressable memory. 

This article explores the design aspects that can negatively 
impact memory bandwidth, the options available to improve the 
bandwidth, and then one way to profile the HBM bandwidth to 
illustrate the trade-offs. 

These same techniques can be used to profile HBM band-
width on the Alveo U280, VCU128, and any Xilinx UltraScale+ 
HBM device. It can also be used on any accelerated application 
using a pre-existing DSA or custom Domain Specific Architec-
tures (DSAs). We’ll explain the process for creating a custom 
DSA in Vivado and how to use Xilinx Vitis unified software 
platform to create C/C++ Kernels and memory traffic to profile 
the HBM stacks.

What can impact memory bandwidth?
Anyone who’s worked with external DRAM interfaces knows 
achieving theoretical bandwidth is not possible. In fact, depend-
ing on several different factors, it can be difficult to even come 

Chris Riley is Staff Field Applications Engineer at Xilinx –  
www.xilinx.com 

Fig. 1: Compute capacity improvements vs DDR bandwidth 
improvements.

https://twitter.com/eenewseurope


 39   www.eenewseurope.com eeNews Europe NewsApril 2020

EDGE COMPUTING & AI

close. Traffic pattern is a contributor to poor bandwidth. This 
comes down to the fact that DRAM requires opening (ACT) and 
closing (PRE) rows within a bank, and random accesses require 
more maintenance, which prevents data 
from transferring during this time. Addition-
ally, some DRAM architectures (i.e. DDR4, 
HBM) have overhead associated with 
consecutive accesses to the same Bank 
Group. And, short burst of or alternating 
read/write data means that the DQ bits are 
bi-directional and have a bus turnaround 
time associated when switching direction. 

In VU+ HBM, there is a hardened AXI 
Switch which enables access from any 
of the 32 AXI channels to any of the HBM 
pseudo channels and addressable memory. There are many ad-
vantages to having a hardened switch, such as flexible address-
ing and reduction of design complexity and routing congestion. 
To enable flexible addressing across the entire HBM stacks the 
hardened AXI switch contains switch boxes broken up across 
four masters x four slaves.

This facilitates the flexible addressing but there is a limitation 
that can impact memory bandwidth. As there are only four hori-
zontal paths available, the HBM stack can limit your achievable 
bandwidth due to arbitration.

How to maximise memory bandwidth
When it comes to maximising memory bandwidth, consider 
changing your command and addressing patterns. Since ran-
dom accesses and short bursts of read/write transactions result 
in the worst bandwidth see if you can alter this on the user ap-
plication. This will get you the biggest bang for your buck.

If you’re unable to change your traffic pattern the HBM Memory 
Controller IP has several options available that may help:
  •  Custom Address Mapping: As mentioned previously, random 

accesses require higher rates of ACT and PRE commands. 
With a custom address map, you can define the AXI ad-
dresses to HBM memory addresses which can increase the 
number of page hits and improve bandwidth.

  •   Bank Group Interleave: Enables sequential address operation 
to alternate between even and odd bank groups to maximise 
bandwidth efficiency.

  •  Enable Request Re-Ordering: Enables the controller to re-
order commands (i.e. coalesce commands to reduce bus 
turnaround times).

  •   Enable Close Page Reorder: Enables the controller to close 
a page after instruction has completed. If disabled, the page 
remains open until a higher priority operation is requested for 
another page in the same bank. This can be advantageous 
depending on if using a random, linear, or custom addressing 
pattern.

  •  Enable Look Ahead Pre-Charge: Enables controller to re-
order commands to minimise PRE commands.

  •  Enable Look Ahead Activate: Enables controller to re-order 
commands to minimise ACT commands.

  •   Enable Lookahead Single Bank Refresh: Enables the control-
ler to insert refresh operations based on pending operations 
to maximise efficiency.

  •  Single Bank Refresh: Instructs the controller to refresh banks 
individually instead of all at once.

  •  Enable Refresh Period Temperature Compensation: This 
enables the controller to dynamically adjust the refresh rate 
based on the temperature of the memory stacks.

  •  Hold Off Refresh for Read/Write: This allows the controller to 
delay a refresh to permit operations to complete first.

HBM Monitor
New to Vivado is the HBM monitor which, similar to SysMon, 
can display the die temperature of each HBM2 die stack 
individually. It can also display the bandwidth on a per MC or 
Psuedo Channel (PC) basis.

To profile your hardware design and HBM configuration prop-
erly start with the default HBM settings and capture the read/
write throughput as your baseline. Then regenerate new .bit files 
using each of and combinations of HBM MC options discussed 
earlier to determine which provides the highest throughput. 
Note, the way the AXI Switch is configured can also impact 
the HBM bandwidth and throughput and should be considered 
profiling as well.

If you’re using a pre-existing design and the Vitis tool, you 
will need to modify the hardware platform design using a cus-
tom DSA flow.

Design requirements
To profile the HBM bandwidth create or use an existing design 
or application. To profile different HBM configurations you will 
need access to the hardware design in order to modify the HBM 
IP core and then generate new bitstreams and new .xsa/.dsa 
files that are used in the Vitis tool for software development.

For background, Vitis is a unified software tool developed 
by Xilinx that provides a framework for developing and deliver-
ing FPGA accelerated data centre applications using standard 
programming languages and for creating software platforms 
targeting embedded processors.

For existing designs refer to Github, the SDAccel example 
repositories, the U280 product page and the VCU128 product 
page that contains targeted reference designs (TRDs). If you are 
targeting a custom platform, or even the U280 or VCU128, and 
need to create a custom hardware platform design this can also 
be done. Why do I need to create a custom hardware platform 
for the Alveo U280 if DSAs already exist? 

As workload algorithms evolve, reconfigurable hardware 

Fig. 2: HBM switch internal connectors. 

Fig. 3: Example of HBM block design.
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enables Alveo to adapt faster than fixed-function accelerator 
card product cycles. Having the flexibility to customise and 
reconfigure the hardware gives Alveo a unique advantage over 
competition. In the context of this tutorial, we want to custom-
ise and generate several new hardware platforms using different 
HBM IP core configurations to profile the impacts on memory 
bandwidth to determine which provides the best results.

There are several ways to build a custom hardware platform but 
the quickest is to use Vivado IP Integrator (IPI). Demonstrated 
below is one way to do this using Microblaze to generate the 
HBM memory traffic in software. This could also be done in 
HLS, SDAccel, or in the Vitis tool with hardware accelerated 
memory traffic. Using Microblaze as the traffic generator makes 
it easy to control the traffic pattern including memory address 
locations and we can use a default memory test template to 
modify and create loops and various patterns to help profile the 
HBM bandwidth effectively.

The steps to build a design in the Vitis tool or SDK are similar 
and will include something like this:
  1. Open Vivado
        File=>Project=>New
            1. Create new or open existing Vivado design
                  1.  Target the U280, VCU128 or whichever US+ HBM 

device being used

  1. Create Block Design
             1. Add HBM IP core
Note: Ensure project contains an IP Integrator (IPI) block design 
that includes HBM and Microblaze. This block design is what 
we refer to as the hardware design and to achieve near maxi-
mum theoretical bandwidth (460GB/s) for both HBM2 stacks 
you’ll need to drive continuous traffic to all 16 available Memory 
Controllers (MC) via the AXI channels.

Add MicroBlaze, UART and any additional peripheral IP needed.

      1. Validate design and generate output products
            1. validate_bd_design
            2. generate_target all [get_files <>.bd]
      2. Create HDL wrapper for .bd
            1. make_wrapper -files [get_files <>.bd] -top
      3. Run synthesis
      4. Run Implementation
      5. Generate Bitstream
      6. Export Hardware
            1. File=>Export Hardware
            2.  If using the Vitis tool you may need to follow these 

instructions
                  1. (If using 2019.2) write_hw_platform -fixed <>/xsa
                  2. (If using 2019.1) write_dsa -fixed <>.dsa
      7.  Launch the Vitis tool
      8. Select workspace
      9.  Create new application project and Board Support Pack-

age
      10.  Click Next, Select Create from hardware, click “+” and 

point to .xsa
      11. Click Next, select CPU Microblaze, Language C
      12. Click Next, select “Memory Tests” and click Finish
      13. Build and run memory test on target

Conclusion
This article has explained why HBM is needed to keep up with 
the growing DDR bandwidth demand and what you can do to 
impact DRAM bandwidth, the options available to maximise 
your bandwidth, and how to monitor and profile your results.

Using Vitis technology to generate and accelerate HBM traffic 
is a quick and easy way to verify your bandwidth requirements 
and ensure these are met, whilst also profiling different HBM 
configurations to determine which is optimal for your system.

Fig. 4: How to create a new application project.

The AI chips race is on – what role will IP play?
By Peter Gray and Szymon Pancewicz

In recent years, we have seen the use of artificial intelligence 
(AI) and machine learning (ML) expand into a more varied 
range of computer and mobile applications. Now, in a similar 

fashion to how the spread of low-cost graphics processing units 
(GPUs) enabled the deep learning revolution, it is hardware de-
sign (as opposed to algorithms) that is predicted to provide the 
foundations for the next big developments. With companies – 
from large corporates to startups and SMEs – vying to establish 
the fundamental AI accelerator technology that will support 

the AI ecosystem, the protection of intangible assets, including 
intellectual property (IP), will come to the forefront as one of the 
key aspects for success in this sector. 

A huge increase in the size of ML models (roughly doubling 
about every 3.5 months) has been one of the key driving forces 
in the growth of ML model accuracy over recent years. In order 
to maintain this almost Moore’s-law growth in complexity, there 
is a clear demand in the market for new types of AI accelerators 
that can support more advanced ML models, for both training 
and inference. 

One area of AI that would particularly benefit from new AI 
chips is AI inference at the edge. This relatively recent trend of 
running AI inference on a device itself, rather than on a remote 
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(typically cloud) server offers many potential benefits such as 
removing latency in processing and reducing data transmission 
and bandwidth, and it may also increase privacy and security. 
In light of these advantages, the growth of the edge AI chips 
market has been remarkable - the first commercially available 
enterprise edge AI chip only launched in 2017, yet Deloitte 
predicts that more than 750 million edge AI chips will be sold in 
2020.

The global AI chip market as a whole was valued at $6.64bn 
in 2018, and is projected to grow substantially in upcoming 
years, to reach $91.19bn by 2025, increasing at compound 
annual growth rate of 45.2%. Understandably, a wide range of 
companies are, therefore, working to develop AI chips. Howev-
er, the market is poised to go through a growth cycle similar to 
those seen in the CPU, GPU and baseband processor markets, 
ultimately maturing to be dominated by a few large players. 
IP, and patents in particular, have been key to the success of 
household names such as Intel, Qualcomm and ARM, and it will 
likely play a similarly prominent role in the AI chip arena. 

The range of companies competing in the AI chips market 
spans from ‘chip giants’ such as Intel, Qualcomm, ARM or 
Nvidia, through to traditionally internet-focused tech companies 
(e.g. Alphabet or Baidu) and numerous niche entities including 
Graphcore, Mythic, or Wave Computing. Various large corpora-
tions that would normally seem like ‘outsiders’ in a chip market 
are also involved – for example, since the vast majority of 
edge AI chips (90%) currently go into consumer devices, many 
smartphone manufacturers have not missed this opportunity 
and developed their own AI accelerators (e.g. Apple’s eight-core 
Neural Engine used in its iPhone range). 

The race currently remains open as to who may dominate. 
Both technical specialists and investors will be looking closely 
at which companies’ technology shows most promise, and the 
field will inevitably evolve through investment, acquisitions and 
failures. Within the next few years, we can expect to see the 
market leaders emerge. Who will become to AI chips what Intel 
has become to CPUs (77% market share), and what Qualcomm 
is to baseband processors (43% market share)?

The current frontrunners appear to be Intel and Nvidia. Ac-
cording to Reuters, Intel’s processors currently dominate the 
market for AI inference, while Nvidia dominates the AI training 
chip market.  Neither Intel nor Nvidia are resting on their laurels, 
as showcased by their recent acquisitions and product releases 
that seem to be aimed at ‘dethroning’ one another. Just in 
December 2019, Intel acquired Habana Labs, an Israel-based 
developer of deep learning accelerators, for $2bn. Habana’s 
Goya and Gaudi accelerators include a number of technical 
innovations such as support for Remote Direct Memory Access 
(RDMA) – direct memory access from one computer’s memory 
to that of another without using either computer’s operating 

system – a feature particularly useful for massively parallel 
computer clusters and thus for the training of complex models 
on the cloud (where Nvidia currently dominates).  Nvidia, on the 
other hand, recently released its Jetson Xavier NX edge AI chip 
with an impressive up to 21 TOPS of accelerated computing, 
directed in particular at AI inference.

Several smaller entities also look exciting, such as Bristol-
based Graphcore, or Mythic based in the US. Graphcore 
recently partnered up with Microsoft, raising $150mat a $1.95bn 
valuation. Their flagship product – the Intelligence Processing 
Unit (IPU) - has impressive performance metrics and an interest-
ing architecture – e.g. the IPU holds the entire ML model inside 
the processor using In-Processor Memory to minimise latency 
and maximise memory bandwidth. Mythic’s architecture is 
equally noteworthy, and combines hardware technologies such 
as computing-in-memory (removing the need to build a cache 
hierarchy), a dataflow architecture (particularly useful for graph-
based applications such as inference), and analog computing 
(computing neural network matrix operations directly inside the 
memory itself by using the memory elements as tunable resis-
tors). Mythic is not lagging behind Graphcore in commercial 
aspects either – it added $30m in funding in June 2019 from 
household investors such as Softbank. 

At this stage it is unclear who will eventually dominate the AI 
chips market, but a key lesson from historical developments, 
such as in the fields of CPUs and baseband processors, is 
that IP rights play a big role in who comes out on top, and who 
survives in the long run. 

The importance of a strong patent portfolio for commercial 
success in chips markets is demonstrated by the number of 
patent filings of companies such as Intel or Qualcomm. These 
have been increasing since 1996 and now sit at about 10,000 
published patent families per year. 

Qualcomm and Intel patent families.
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Considering the inherent possibility of reverse engineering 
a chip design and the common use of the fabless model in the 
industry, it is difficult for any entity to protect their IP without a 
patent portfolio, complemented by other forms of protection 
such as trade secrets (or ‘know-how’). 

A number of market leaders in the chip industry have built 
their business model around patent licensing. Notable examples 
include Qualcomm and ARM Holdings. Although Qualcomm 
derives most of its revenue from chip-making, the bulk of its 
profit comes from its patent licensing businesses. Qualcomm’s 
licensing business may have suffered over the past two years, 
but this was largely due to a dispute with Apple, which has now 
been resolved with a one-time settlement of $4.5bn from Apple 
to Qualcomm, and a six year licensing deal between the two 
companies going forward. ARM goes one step further, gener-
ating practically all its revenue from IP licensing, without ever 
selling its own chips. Patent licensing has been very profitable 
for Qualcomm and ARM, and it will likely be equally profitable 
for companies who build a strong patent portfolio in the AI chips 
area. ARM’s business model will present an attractive option for 
startups not having the resources to get involved in chip manu-
facturing, and the incentive to mitigate risk by remaining fabless 
will remain strong even as smaller companies grow. 

For startups that may be minded towards being acquired, 
there is little doubt that IP is vital for the strongest valuations. It 
is unlikely that Intel would have acquired Habana in late 2019 
for $2bn if it weren’t for Habana’s patent portfolio stretching 
back to 2016, or that Graphcore would have partnered-up with 
Microsoft and obtained its current valuation of $1.95bn if they 
didn’t have over 60 patent families (groups of patents sharing 
the same initial patent filing) to their name. 

Investor exit strategies, therefore, continue to dictate the 

need for a sound IP strategy.  
Another key lesson from related sectors is the very large risk 

and reward associated with patent infringement. As recently 
as January 2020, Apple and Broadcom were ordered to pay 
$1.1bn in damages for infringing Cal Tech patents on Wi-Fi 
technology, which the court ruled was used in Broadcom’s wire-
less chips. According to Bloomberg, this was the sixth largest 
patent-related verdict ever. The need for companies to build 
their own patent portfolios for both offensive and defensive pur-
poses (a ‘defensive’ portfolio implying a threat of a countersuit 
thereby protecting from patent suits by competitors), therefore, 
remains clear.

Companies are not overlooking IP issues, with records 
showing that there are already more than 2,000 patent families 
in the field of AI chips. The filing of new patent applications is 
increasing rapidly - Intel alone has filed 160 patent applications 
for AI chips in the last five years. Existing market leaders as well 
as new entrants should, therefore, take note of Intel’s approach 
and be mindful not to miss the importance of IP protection for 
their inventions, particularly during the early stages. 

The legal environment surrounding IP, and in particular patent 
law, has changed considerably over the last two decades. It is 
also the case that the ever increasing volume of historical pat-
ents and technical publications continues to intensify demands 
on both patent offices and patent owners seeking to maintain 
patent quality. However, there can be no doubt that IP will 
once again prove crucial in this emerging industry. Experienced 
technologists and IP practitioners will use lessons from the past 
to refine their strategies, and those companies with the right 
approach will succeed not just on the merits of their technology 
but on leveraging their IP to best advantage.

Channel coding software speeds up edge 
networks, reduces latency
AccelerComm announced it has developed a highly optimized 
LDPC software decoder in collaboration with Intel. The solution 

is integrated into the Intel’s 
FlexRAN Reference Software 
resulting in increased through-
put by up to 3 times over 
alternate implementations, ac-
cording to the companies. The 
LDPC decoder benefits from a 
combination of optimized ar-
chitectural and algorithmic en-

hancements and use of the powerful Intel Architecture and Intel 
Advanced Vector Instructions 512 (Intel AVX512) instruction 
sets. The AccelerComm LDPC implementation takes advan-
tage of these capabilities on Intel Xeon Scalable processor and 
with fewer cores delivers performance within 0.1 dB of Intel’s 
SDK module. FlexRAN is a reference architecture developed 
by Intel to implement virtualised Radio Access Networks which 
can be deployed on any part of the wireless infrastructure from 
edge to core. The LDPC software decoder can operate as an 
upgrade to FlexRAN or standalone and is available directly 
from AccelerComm. Channel coding, also known as forward 
error correction, is used to correct transmission errors in mobile 
communications caused by noise, interference and poor signal 
strength.
AccelerComm
www.accelercomm.com

Low-power AI chip features  
quantized DNN engine
Socionext announced it has developed a prototype chip that 
incorporates newly-developed quantized Deep Neural Net-

work (DNN) technology, enabling highly-
advanced AI processing for small and 
low-power edge computing devices. The 
prototype is part of a research project 
on “Updatable and Low Power AI-Edge 
LSI Technology Development” commis-
sioned by the New Energy and Industrial 
Technology Development Organization 

(NEDO) of Japan. Today’s edge computing devices are based 
on conventional, general-purpose GPUs. These processors are 
not generally capable of supporting the growing demand for 
AI-based processing requirements, such as image recognition 
and analysis, which need larger devices at higher cost due to 
increases in power consumption and heat generation. In their 
place, Socionext has developed a proprietary architecture based 
on “quantized DNN technology” for reducing the parameter and 
activation bits required for deep learning. The result is improved 
performance of AI processing along with lower power con-
sumption. The architecture incorporates bit reduction including 
1-bit (binary) and 2-bit (ternary) in addition to the conventional 
8-bit, as well as the company’s original parameter compression 
technology, enabling a large amount of computation with fewer 
resources and significantly less amounts of data.
Socionext
www.socionext.com
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Ampere debuts 80-core ARM 
server processor
Ampere Computing LLC has announced a 64-
bit ARM-based processor for servers compris-
ing 80 cores and targeting 7nm manufacturing 
process technology. Altra is a follow-up to the 

32-core Skylark processor, otherwise known 
as eMAG, which has been manufactured in 
TSMC’s 16nm FinFET process. Even as that 
product came to market in 2018 the company 
was advising of a 7nm processor to follow (see 
Startup Ampere prices ARM server chips ). Altra 
is an 80-core processor based on Neoverse N1 
license, designed for predictable high perfor-
mance, security isolation, scalability and leading 
power efficiency. It comes in single socket 
and dual socket versions, which are sampling 
to customers. The device is scalable up to 
80 cores per chip with a power consumption 
footprint of up to 210W. The cores are speci-
ficed up to 3.0GHz clock frequency. The core is 
a four-instruction wide superscalar out-of-order 
processor based on the ARMv8.2 instruction 
set architecture. Each core is single-threaded 
to provide reduced performance variability 
and increased security against system-level 
side-channel attacks. There are 64kbyte level-
one instruction and data caches per core and 
1Mbyte level 2 data caches per core. There is 
also a processor-wide 32Mbyte system-level 
cache. There are 8 72bit-wide DDR4 interfaces 
per chip and 128 lanes of PCIe Gen4 for highest 
IO bandwidth. Altra is Ampere’s cloud-focused 
product, and first in a new class of CPUs rolling 
out on an annual basis from Ampere’s roadmap. 
The increased performance and power efficien-
cy will make Altra suitable for many workloads 
including data analytics, artificial intelligence, 
database, storage, telco stacks, edge comput-
ing, web hosting and cloud native applications. 
Jeff Wittich, senior vice president of products 
at Ampere, said that for some intensive training 
loads arrays of GPUs or some more specialized 
tensor processors or neural network accelera-
tors could possibly provide superior power 
efficiency. 
Ampere Computing
https://amperecomputing.com/

EDGE COMPUTING & AI

Smart voice control SoC targets home appliances
Xsail Technology, a subsidiary of set-top box chipset provider ALi Corporation, 
has launched the G1, a low power and cost-effective AI chipset to be designed 
into all kinds of voice-controlled home appliances. Xsail has developed its own 

proprietary Edge Voice Process Unit (EVPU) for NN 
(Neural Network) based voice recognition performed 
by the G1 chipset, allowing various home appliances 
to be controlled by online/offline voice and voice print. 
The optimized voice pre-processing technology also 
supports noise-reduction, echo cancellation and beam 
forming in order to keep a good recognition rate under 

different complex circumstances. The offline voice control module of G1 is to 
be used in many smart products, supporting multiple languages in offline mode, 
Chinese, English, German, French, Spanish, Japanese, Korean and Hindi etc. 
G1 also includes a high performance dual core CPU that can support Linux and 
RTOS. It also supports the playback of various audio formats, security encryp-
tion/secure boot, LED display and all kinds of control interfaces.
Ali
www.alitech.com

Silicon photonic engine supports ML/AI workloads
Photonics company Ranovus has announced the Odin platform, scaling its 
100Gbps per lambda silicon photonics engine from 800 Gbps to 3.2 Tbps in a 
single chip. Delivered as a module or co-packaged with optics, the Odin platform 

integrates the company’s 100Gbps silicon photon-
ics based on Micro Ring Resonator modulators 
and photodetectors, 100Gbps driver, 100Gbps 
TIA and control IC. The Odin platform delivers 
50% reduction in power consumption/Gbps and 
a 75% cost/Gbps reduction over today’s solu-
tions, claims the company’s CEO Hamid Arabza-

deh. The silicon photonics engine supports ML/AI applications with a 0.4ns 
low latency and a transmission distance of 10m to 2km in CWDM and DWDM 
applications. It offers 8 optical channels of 100Gbps/64Gbps/50Gbps PAM4 or 
50Gbps/32Gbps/25Gbps NRZ. Suitable for integration in QSFP-DD and OSFP 
module form factors, the new engine supports 25.6Tbps and 51.2Tbps Ethernet 
Switch configurations.
Ranovus
www.ranovus.com

Fleet management integrated video solution  
leverages AI to improve safety
Verizon Connect Integrated Video uses artificial intelligence (AI) to intelligently 
capture and automatically classify video according to how severe an event is, 

showing only what is relevant and important 
to business owners and operations managers, 
as well as machine learning to help businesses 
improve driver behaviour and protect the bot-
tom line. Verizon Connect Integrated Video also 
provides real data insights to help commercial 
drivers stay safe on the road and protect them 

against false claims. Additional features include speed overlay, which enables 
operations managers to easily view the speed of the vehicle directly within the 
video clip to determine if speed is the factor that caused the event, and video on 
demand, which allows operations managers to request 40-second increments of 
available footage.
Verizon Connect
www.verizonconnect.com
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Event-camera equipped drones get milliseconds reaction times
By Julien Happich

Leveraging so-called event cameras with a proprietary 
moving-obstacle detection algorithm, researchers from 
the University of Zurich and NCCR Robotics have reduced 

a drone‘s reaction time from tens of milliseconds to only 3.5 mil-
liseconds in order to detect and avoid fast-moving objects. 

The findings published in the Science Robotics journal under 
the title „Dynamic Obstacle Avoidance for Quadrotors with 
Event Cameras“ report an overall detection and reaction latency 
(to initiate an obstacle avoidance manoeuver) of only 3.5 mil-
liseconds, sufficiently low for the drone to avoid even fast-mov-
ing obstacles such as a basket ball being thrown at it. 

Event cameras are bio-inspired sensors that measures per-
pixel brightness changes, asynchronously, capturing a stream of 
events at microsecond resolution instead of having to generate 

full image frames as conventional cameras do.
But standard vision algorithms that analyse image changes 

across full frames cannot be applied to a stream of asynchro-
nous events, and the researchers had to develop novel algo-
rithms to exploit the temporal information contained in the event 

stream to distinguish between 
static and dynamic objects. Their 
moving-obstacle detection algo-
rithm works by collecting events 
during a short-time sliding window, 
it then compensates for the motion 
of the drone (ego-motion) dur-
ing that time. Tightly integrated 
with the drone‘s inertial measure-
ment unit data, this ego-motion 
compensation approach enables 
even a moving sensor to remove 
the pixel events generated by the 
static parts of the drone‘s environ-

ment, leaving dynamic objects to be easily identified.
With an overall latency of only 3.5ms, the algorithm is suf-

ficiently fast to run in real time on a small onboard computer. 
Object detection was successfully tested both indoor and out-
door as demonstrated in a video where a quadcopter is shown 
executing various collision-avoidance manoeuvers in front of 
a ball. More than 90% of the time, the drone avoided the ball 
(thrown from a 3-meter distance at 10m/s). When the drone 
“knew” the size of the object in advance, one camera was 
enough, but when it had to face objects of varying size, two 
cameras were used to enable stereoscopic vision.

Ultra-thin flat lens has extreme depth of focus
By Julien Happich

Thanks to an innovative design meth-
odology, solving a non-linear inverse 
problem via parameters optimization, 

a team of researchers from the University 
of Utah has designed an ultra-thin flat lens 
focused in a large focal range spanning 
several metres. In a paper titled “Extreme-
depth-of-focus imaging with a flat lens” 
published in the OSA Optica journal, the 
researchers report a very thin lens that 
does not require refocusing even to capture 
different object images separated by large 
distances, removing the need for refocus-
ing mechanisms and drastically simplifying 
imaging systems.

The so-called multi-level diffractive lens (MDL) described 
in the paper enhances the depth of focus by over 4 orders of 
magnitude compared to traditional fixed lenses. In experiments 
using such a lens, the researchers were able to maintain focus 
for objects separated by as large a distance as 6 metres. When 
illuminated by collimated light at 0.85m, a 1.8mm diametre 
multi-level diffractive lens shaped with a distribution of concen-
tric rings of varying thickness up to 2.6µm maximum, produced 
a beam which remained in focus from 5 to 1200 mm.

The research-
ers have founded 
a startup Oblate 
Optics in San Diego 
to commercialize 
planar optics with 
large bandwidths 
and a large depth of field. They are seeking collaboration with 
strategic partners. 

Optical micrograph of the fabricated 
MDL, with the inset showing a magnified 
view of the centre of the lens. Focal 
range is 5 to 1200mm, aperture is 1.8 
mm.

Sequence of an avoidance manoeuver.

On the left side, the 3D volume of pixel events 
accumulated during an arbitrary time window 
of 10ms. On the right side, the same events 
after ego-motion compensation, back-
projected on the image plane. 

Schematic of a multi-level diffractive 
lens (MDL) that exhibits extreme-depth-
of-focus (ExDOF) imaging.
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Researchers grow III-V lasers on standard SOI wafers
By Julien Happich

Researchers from the Hong Kong University of Science 
and Technology (HKUST) have directly grown 1.5μm III-V 
lasers on industry-standard 220nm silicon-on-insulators 

(SOI) wafers, without buffer. 
Reporting a novel MOCVD growth scheme for the direct 

hetero-epitaxy of high-quality III-V alloys on SOI wafers, the 
researchers published their findings in the Optica journal under 
the title “Bufferless 1.5 µm III-V lasers grown on Si-photonics 
220 nm silicon-on-insulator platforms”.

As well as detailing the epitaxy of different dislocation free 
III-V compound layers inside trapezoidal troughs on SOI, the 
researchers characterized the crystalline quality of these III-V 
materials through photoluminescence measurements and 
extensive use of transmission electron microscopy. 

Based on numerical simulations, they then designed and 
fabricated both pure InP and InP/InGaAs air-cladded lasers 
on SOI, achieving room-temperature lasing in both the 900nm 
band and the 1500nm band under pulsed optical excitation.

Key to efficient light coupling into underlying Si-wave-
guides, the new growth scheme eliminates the need for thick 
III-V buffers to allow more efficient light coupling into the Si-
waveguides. What’s more, the elimination of the thick buffers 
so far needed for III-V lasers on Si can significantly cut down 
the growth time and the production cost, the authors write. 
Using the new growth scheme, the researchers also claim that 
the epitaxial compounds could extend beyond conventional 
GaAs and InP and reach highly lattice-mismatched materials 

such as GaSb and InAs. 
The work by the HKUST researchers could make it possible 

to monolithically integrate III-V lasers on industry-standard 
220nm SOI wafers in an economical, compact, scalable way. 

Next, the researchers want to design and demonstrate the 
first electrically driven 1.5μm III-V lasers directly grown on a 
220nm SOI platform, and devise a scheme to efficiently couple 
light from the III-V lasers into Si-waveguides to conceptually 
demonstrate fully integrated Si-photonics circuits. 

Tensile-strained GeSn disk supports continuous lasing
By Julien Happich

With the aim to move electronics into photonics with 
faster computing speeds, researchers   computing to 
optical a team of physicists at the Centre de Nano-

sciences et de Nanotechnologies (C2N), in collaboration with 
researchers at Germany’s Forschungszentrum Jülich (FZJ) and 
STMicroelectronics, have imple-
mented a new material engineer-
ing method to fabricate a laser 
microdisk in a strained germani-
um-tin (GeSn) alloy compatible 
with CMOS processes.

Their results published in the 
Nature Photonics journal under 
the title “Ultra-low-threshold con-
tinuous-wave and pulsed lasing 
in tensile-strained GeSn alloys” 
describes GeSn microdisk lasers 
fully encapsulated by a stressor 
layer made of dielectric Silicon 
Nitride (SiNx) to produce tensile 
strain. An indirect-bandgap semi-
conductor as-grown, the 300 nm-
thick GeSn layer with 5.4 atomic 
percent of tin is transformed via 
tensile strain engineering into a 
direct-bandgap semiconductor 
that supports lasing. A specific 
microdisk cavity design was 

developed to allow high strain transfer from the stressor layer to 
the active region, remove the interface defects, and enhanced 
thermal cooling of the active region. 

With this approach, the researchers write, low Sn concentra-
tion enables improved defect engineering and the tensile strain 

delivers a low density of states 
at the valence band edge, which 
is the light hole band.  With this 
device, the researchers observed 
laser emission in the alloy under 
continuous-wave (cw) excitation. 
The laser effect is reached both 
under continuous wave and pulsed 
excitations, at temperatures up to 
70K and 100K, respectively. The 
fabricated lasers operated at a 
wavelength of 2.5μm with a thresh-
olds of 0.8 kW cm−2 for nanosec-
ond pulsed optical excitation and 
1.1 kW cm−2 under continuous-wave 
optical excitation. These thresholds 
are two orders of magnitude lower 
than reported in the literature, the 
researchers highlight, opening a 
new path toward the integration 
of group IV laser on a Si-photonic 
platform. 

(a) III-V nanoridges grown 
inside Si V-grooves by the 
conventional aspect ratio 
trapping (ART)  method. 
(b) Schematic of the Si-
photonics 220 nm SOI 
platform. (c) Trapezoidal 
Si trenches on the 
220 nm SOI enclosed by 
two lateral {111} facets. 
(d) Schematics showing 
the designed growth 
sequence of bufferless 
III-V on the Si-photonics 
220 nm SOI platforms. 

Scanning Electron Micrographs: (left) A layer of GeSn is 
transferred onto a silicon substrate and then structured as 
a microdisk to form an optical cavity. During the transfer, 
the defective layer in the GeSn, which was at the interface 
with the Ge/Si substrate, was removed by etching. The 
transfer also makes it possible to insert a stressed SiNx 
layer underneath the GeSn layer. An Aluminium layer was 
used to maintain the cavity while allowing excellent thermal 
cooling of the laser device through the substrate. (right) A 
final conformal deposition of a strained film on the microdisk 
allows to obtain an “all-around” configuration of the stress 
transfer from the SiNx to the GeSn. The GeSn is then under a 
tensile strain of 1.6% very homogeneously distributed in its 
active volume. Credit: C2N / M. El Kurdi & al. 
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Human-centric LEDs help energize or relax
Samsung Electronics has released its first “human-centric” 
LED packages, LM302N, engineered with carefully created light 
spectra to help human bodies adjust melatonin levels indoors, 

making people 
feel more ener-
getic or relaxed 
depending on their 
daily life patterns. 
Brighter cyan-con-
centrated lighting 
suppresses the 
body’s produc-
tion of melatonin, 

increasing concentration and enabling a greater overall sense 
of alertness. Similarly, a lower cyan light intensity minimizes 
disturbances to the natural onset of the body’s melatonin pro-
duction, helping to promote sleep quality. Samsung’s LM302N 
utilizes precisely designed light spectra with optimized 
amounts of cyan to accommodate lighting needs to the extent 
desired at any given point in time: the LM302N DAY improves 
alertness and the LM302N NITE enhances relaxation. Stan-
dardized at 3.0×3.0mm, these offerings can fit in a wide range 
of lighting fixtures and are protected against humidity and heat.  
The LM302N DAY can suppress the body’s melatonin level 
more than 18 percent below that of conventional LED lighting, 
the company claims. Available in a variety of colour tempera-
tures from 3000K to 6500K, the DAY package can be used in a 
diverse range of indoor applications, such as schools, offices, 
libraries and industrial sites, to enhance an individual’s sense 
of awakeness and energy level. The LM302N NITE can provide 
a proper level of brightness without hindering the release of 
melatonin, helping people to maintain the hormone level as if 
they were in a calm natural atmosphere at night. The LM302N 
NITE is offered in colour temperatures between 1800K and 
4000K. The DAY and NITE packages can also be combined 
into a single luminaire to help people maintain their natural 
circadian rhythm 24 hours a day.
Samsung 
www.samsung.com

3D profile inspection trained  
at the push of a button
The smart EyeSens 3D Profile Inspector allows the single-
button training of various profiles. Therefore, the profile can be 

inspected 
for cor-
rectness 
with re-
peatable 
accuracy. 
Most ap-
plications 
can be 

realized in the profile production field. EyeSens 3D Profile runs 
completely without a PC, as the evaluation is carried out on 
the sensor. The included DualSpeed CPU board is available as 
800 MHz or 1.6 GHz variation with Dual Core and open FPGA, 
which the user can program themselves with the included IP-
Core. The integrated EyeVision Software also includes ready-
made applications such as e.g. the Bent-Sensor, Glue-and-
Seal-Sensor, Gap-Sensor, WeldSeam Sensor, and many more. 
The application, as well as the evaluation runs on the sensor, 
without a PC. Thanks to the integrated EyeVision software the 
PC-less EyeSens 3D Profile Inspector has a Profinet interface 
to connect the system easily to a PLC. Further communica-
tions interfaces such as Modbus, TCP/IP, UDP, etc. are also 
available. Also, an OPC UA communication with a SCADA 
system is possible.
EVT Eye Vision Technology
www.evt-web.com

OptoASIC switch system supports 25.6Tbps
In collaboration with Accton, Molex, TE Connectivity and other 
leading industry partners, Rockley Photonics has developed 
a so-called in-package-optics platform, the 25.6T OptoASIC 

Switch system 
co-packaged 
with Rockley’s 
LightDriver opti-
cal engine and 
copper cable 
attached 400G 
modules. Rock-
ley’s LightDriver 
optical engine 

has been developed using the company’s silicon photonics 
platform enabling 3D integration of electronic and photonic 
components. It delivers 40% savings in power and 60% sav-
ings in cost vis-à-vis transceiver-based optics. The LightDriver 
technology is scalable from 0.8T to 3.2T allowing Rockley to 
address system solutions from 25.6T to 51.2T using 100G 
PAM4 signalling. The switch system incorporates Molex’s 
BiPass/TGA (Twinax Grid Array) copper interconnect system 
and Samtec’s Si-Fly copper solutions. Accton has integrated 
the MAC ASIC, optical engine, and copper connectors within 
a Kyocera substrate, which is connected by an XLA socket 
from TE Connectivity. Additionally, the demonstration switch 
platform introduces Vicor’s vertical power GCM device.
Rockley Photonics
www.rockleyphotonics.com

UVC LEDs target water and air sterilization
Everlight Electronics’ ELUC3535NUB series of UVC LEDs emit 
at 280nm from a 3.5x3.5x1.4mm footprint, packaged in inor-
ganic quartz glass.

The product series covers three dif-
ferent intensity levels (2mW, 10mW 
and 30mW), which makes it suitable 
for various different applications 
like medical treatment, water or air 
purification and sterilization of germs, 
viruses or mold. Furthermore, the 
ELUC3535NUB LEDs can be used for 
deodorizing and bactericidal treat-

ment, when installed for instance in a modern smart toilet. A 
similar effect can also be achieved by using the company’s 
UVA3535 (1.8W, 120º) LEDs in combination with titanium 
dioxide.
Everlight Electronics
www.everlight.com
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LED chip-on board delivers up to 185lm/W  
at 3000K 80 CRI
Bridgelux announced its eighth generation of LED chip-on 
board (COB) products, delivering up to 185 lm/W across its V 

Series, Vero Series and Vero SE Series 
product families at nominal drive current. 
This performance is benchmarked at the 
popular 3000K 80 CRI colour point, with 
efficacies above 200 lm/W possible at 
other colour points across the industry 
s broadest range of COB products. The 
devices’ nominal light output has been 
optimized to align with traditional lamp 

standards and are delivered with a standard warranty of up to 
10 years. The new series boast up to 10% energy efficiency 
improvements compared to previous product generations. The 
LED COBs feature up to 3x overdrive capability, delivering a 
30% increase in maximum lumens per LES size, and increased 
lumens per dollar, further reducing the cost of solid-state light-
ing. The company offers a broad range of COB size and per-
formance options from LES 8mm to LES 29mm. New products 
under development include the Vesta Thrive COB, a tunable 
white natural spectrum light source; expansions in the Vesta 
Flex dual channel driver and controls family to now include 
Casambi and Silvair control modules; and the new Vesta SE, 
the first dim-to-warm and tunable white COBs with integrated 
holders to simplify and standardize mechanical, optical, and 
electrical connections. 
Bridgelux
www.bridgelux.com

COB LED holders for fast lighting assembly 
with reflector optics
TE Connectivity’s Lumawise Type Z LED holders provide quick 
and easy mechanical and electrical connections of chip-on-

board (COB) LED arrays in 
a wide variety of lighting de-
signs. Customers can use the 
new LED holders to develop 
Zhaga-compliant modules. 
Low-profile versions are avail-
able, all featuring a snap-in 
retention that secures the LED 
in the holder during assembly 

and ensures proper positioning in the fixture. Lumawise Type 
Z LED holders are now also offered with an attachment feature 
for LEDIL optics, so the lighting designer can opt for beam-
shaping flexibility in spot and downlight applications. A Luma-
wise Type Z unit holds the COB-LED in place on the heatsink 
with the help of a sticky tape mounting or LED-clamping. The 
electrical connection is created without any need for soldering 
– a simple poke-in wire connection suffices. Wire sizes 18 and 
20 AWG can be used, solid, fused and stranded. Attachment of 
LEDIL Elise optics is also simple. The high-reflectivity housing 
is molded in a flame-retardant halogen- and red phosphorus-
free thermoplastic, rated V-0 under UL94. TE expects the new 
LED holders to be used in a wide range of new and retrofit 
interior and exterior applications.
TE
www.te.com

Spectroradiometer characterizes UV-A, B  
and C radiation sources
GL Optic’s Spectis 4.0 UV spectroradiometer has been de-
signed for the fast verification of UV radiation in the production 

environment as well as in 
laboratories. The effective-
ness of UV radiation can 
vary significantly with even 
slightly different frequencies 
of radiation. This invisible 
part of optical radiation can 
only be measured with cali-
brated and reliable optical 

measuring instruments. Increased usage of UV LEDs neces-
sitates applications of accessible and reliable measurement 
tools. This calibrated spectroradiometer can be connected with 
a small 48mm integrating sphere for radiant power measure-
ment of single sources or a 205mm integrating sphere for 
larger modules testing. The “GL RID One UV” setup consists 
of a spectroradiometer combined with a tabletop goniometer 
system for measurements of the radiant intensity angular distri-
bution. The usable spectral working range of Spectis 4.0 starts 
at 200nm. Depending on configuration, the optical resolution 
FWHM could be set at 0.5nm. Dedicated thermal adjustment 
allows stable readings at different application temperatures up 
to 35 °C. Due to proper calibration, absolute UV spectral values 
are free of stray light impact.
GL Optic
www.gloptic.com

No-light, near-infrared CMOS image sensing  
for night vision
OmniVision Technologies has unveiled Nyxel 2, the second 
generation of its near-infrared (NIR) technology for image sensors 

that operate in low to 
no ambient light condi-
tions. OmniVision’s R&D 
team has continued to 
refine its novel silicon 
semiconductor archi-
tectures and processes 

to achieve new records in quantum efficiency (QE). Nyxel 2 can 
now achieve 50% QE at 940nm and 70% QE at the 850nm NIR 
wavelength, providing a 25% improvement in the invisible 940nm 
NIR light spectrum and a 17% bump at the barely visible 850nm 
NIR wavelength. These sensitivity improvements enable image 
sensors to see even better and farther under the same amount of 
light, further extending the image detection range. Nyxel 2-based 
camera systems also require fewer LED lights, thus reducing 
overall power consumption and extending battery life. Competing 
CMOS approaches for NIR image sensing continue to rely solely 
on thick silicon to improve NIR sensitivity. However, this results 
in cross-talk and reduces the modulation transfer function (MTF). 
With Nyxel 2, OmniVision has further refined its approach to NIR 
imaging that combines thick-silicon pixel architectures with careful 
management of wafer surface texture to improve QE, along with 
extended DTI to retain the MTF levels of the first generation with-
out affecting the sensor’s dark current.
OmniVision
www.ovt.com
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UltraBOM enables part research  
at Digi-Key within OrCAD capture
Free cloud-based CAD library provider Ultra Librarian has 
announced UltraBOM for Digi-Key, enabling design engineers 

to search and research Digi-Key 
Electronics parts within OrCAD 
Capture, and then submit BOM 
parts directly to Digi-Key for 
purchase. The entire Bill of Materi-
als (BOM) or a selection can be 

ordered directly from Digi-Key with a single click of a button. 
Errors and recommendations are then reported for review, and 
all components are added to the cart in the correct quantities. 
This also eliminates the manual entry of parametric data into 
the schematic, reduces errors when ordering parts, and saves 
time on monotonous tasks, allowing engineers to focus on their 
designs. 
Digi-Key
www.digikey.com

Online store specializes on wafers,  
from glass to SOI
A technical distributor of equipment and materials, Inseto has 
added an online store to its website, carrying the company’s 

current inventory of semiconduc-
tor wafers, including silicon, silica, 
glass, coated and silicon on insula-
tor (SOI). The store features secure 
online payment and promises 
rapid delivery of stocked wafers. 
The distributor says it will soon 

expand its online inventory with sapphire, silicon on sapphire 
(SoS), lithium niobate, germanium and other wafer materials. 
A powerful filtering tool enables users to narrow down their 
searches by specifying properties common to all wafers, such 
as diameter and thickness. Then, depending on wafer material, 
the properties become more specific.
Inseto
www.inseto.co.uk

Arrow Electronics adds Xunzel  
renewable energy portfolio
Distributor Arrow Electronics has entered into an agreement 
with Xunzel to supply a range of products to enable renewable 

energy installations. Xunzel is a global 
supplier of state-of-the-art technology 
for solar and wind off-grid, offshore, 
mobile and backup power. Applications 
are expected to be within the industrial 
and consumer electronics sectors and 
the Internet of Things (IoT). Xunzel de-
signs its off-the-shelf solutions with user 

experience at the top of its priority list. The company’s plug-
and-play products include system components such as power 
converters, inverters and chargers, as well as photovoltaic 
solar panels, solar batteries, and charge controllers. 
Arrow Electronics
www.arrow.com

Time-of-flight 3D capture for Raspberry Pi
Conrad Electronic is now selling Pieye’s Nimbus 3D time-of-
flight (ToF) camera module for Raspberry Pi, expanding its 
range of accessories for development tools. The ToF module 

offers a resolution of 352x288 
pixels (100k) and operates in 
the measuring range of be-
tween 0.1 to 3m with a measur-
ing accuracy of ±2%. “Pieye 
Nimbus 3D brings the industry-
proven time-of-flight technology 

to Raspberry Pi and is aimed at B2B customers in inventory 
management and warehousing who, for example, need to 
monitor fill levels,” explains Markus Pröller from Pieye. “Users 
in research and development, education, and robotics - such 
as for gesture control - can also benefit from the camera mod-
ules’ features, offered through a cooperation with Makerfactory. 
Conrad Electronic
www.conrad.de

Anders adds capabilities  
via acquisition of Selectronic
Integrated display product and solutions provider Anders 
announced it has acquired Selectronic, a provider of optoelec-

tronic components and active displays. 
Selectronic specialises in the design, de-
velopment and supply of optoelectronic 
products, predominantly active displays 
and LEDs. They intrinsically balance 
the needs of their customers alongside 

cutting-edge innovation to achieve the optimal product. This 
can range from a dashboard display for a contemporary high-
end vehicle to the most basic LED for a consumable hand-held 
device. “Welcoming Selectronic into the Anders family offers 
an exciting opportunity for us to strengthen and expand our 
portfolio in terms of the latest technologies, capabilities, and 
capacity.” Paul Mullen, General Manager of Anders explains.
Anders Electronics
www.andersdx.com

Avnet to distribute Mipsology’s FPGA deep 
learning acceleration software
Avnet announced it will promote and resell Mipsology’s Zebra 
software platform to its APAC customer base. Zebra removes 

the technical complexity of FP-
GAs, making them plug-and-play 
with exceptionally fast perfor-
mance. This agreement extends 
Avnet’s IoT ecosystem, bringing 
Mipsology’s breakthrough deep 
learning inference acceleration 
solution to its Asia customers. 

Companies looking to deploy AI can now seamlessly migrate 
to new FPGA-based acceleration technologies with no code 
change and enjoy a much longer lifespan for software and 
hardware than they could with GPU-based solutions. 
Avnet
www.avnet.com
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Haptics is ready for standardization
By Yeshwant Muthusamy

Haptic technology is gaining traction, but with increased 
adoption comes market fragmentation. The time is now 
for the standardization of haptic technology. But what 

approach is the right one?
With new use cases in markets such as gaming, Internet of 

Things, PC, and virtual reality, there’s an increasing demand for 
richer haptic experiences. High-definition (HD) haptics, with ef-
fects ranging from subtle to sharp, textured effects that simulate 
different surfaces and sensations, and increasingly efficient 
vibration motors, are becoming the norm in many products 
already on the marketplace. 

As excited as we all are about haptic technology coming into 
its own, it’s difficult to ignore a serious problem that comes with 
this increased adoption—market fragmentation. Different pro-
prietary APIs, different hardware-to-software interfaces, and dif-
ferent motor characteristics effectively create “walled gardens,” 
making it difficult for application developers to incorporate 
haptics easily into their applications. Worse, they must repeat 
the exercise for multiple platforms and devices. 

Changes to lower levels of the haptic stack (e.g., replacing 
the vibration motor) typically necessitate changes to the upper 
levels (e.g., the codecs and APIs used). The high cost of such 
changes often discourages OEMs and stifles innovation. This 
ultimately hurts adoption by end users, the most important link 
in the haptic value chain. 

Need for standardization
This is where standardization can help. Standardized APIs, 
standardized evaluation criteria for haptics, and standardized 
vibration motor performance ranges, to name a few, can only 
help harmonize haptic offerings from different vendors—without 
compromising vendor differentiation. This, in turn, will incentiv-
ize content and application 
creators to incorporate richer 
haptic experiences into their 
offerings, leveraging the stan-
dard interfaces throughout the 
stack. 

Current walled gardens will 
give way to a flourishing hap-
tic ecosystem that benefits all 
stakeholders. In other words, 
the time is indeed right for 
standardization across all lay-
ers of the haptic technology 
stack (see figure 1).

In Figure 2, the haptic 
technology stack is annotated 
with the opportunities for 
standards at each layer, along with the questions that stan-
dardization is likely to address. Several international standards 
development organizations (SDOs) would be ideal forums for 
standardizing various parts of the haptic stack. 

However, standardization is really a community-based activ-
ity that goes beyond SDOs. It requires buy-in from all members 
of the haptic community across the entire value chain to drive 

the standards, regardless of the SDO. A standard that best 
reflects the interests of all stakeholders, regardless of their role 
in the value chain, has the best chance of succeeding in the 
marketplace. To this end, it’s important that the haptics commu-
nity provides input on the questions that need to be addressed 
in standardization. The list of questions in the diagram should 
be considered as just a starting point for further discussions.

Haptic technology stack and the 
opportunities for standardization
To be clear, some ratified haptic standards are already in exis-
tence. However, none of them specifically pertain to the haptic 
technology stack, which is the focus of this article. 

By creating haptic standards based on the haptic technology 
stack, we’re acknowledging the interdependency of the entire 
system in order to deliver consistent and high-quality end-user 
experiences. This is a shortcoming of existing standards efforts. 
Briefly:

 MPEG-V: This standard provides an architecture and speci-
fies associated information representations to enable the 
interoperability between virtual worlds (such as in gaming, 
AR/VR, etc.). Part 3 (Sensory Information) addresses haptics, 
among several other sensory effects.

Yeshwant Muthusamy, Ph.D., is Senior Director of Standards at 
Immersion Corp.- www.immersion.com

Fig. 1: Immersion’s definition 
of the haptic stack.

Fig. 2: The proposed questions need to be addressed in the 
standardization of the haptic stack.
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 SMPTE ST 2100-1:2017: This stan-
dard deals with the definition and rep-
resentation of haptic-tactile essence 
for broadcast production applications. 
 ISO 9241-940:2017: This standard 
deals with the evaluation of haptic 
and tactile interactions with devices 
such as 2D and 3D gesture sensors, 
desktop haptic interfaces, and tactile 
mobile displays (phones).

While we may want to approach these 
SDOs at a later date to integrate the new 
haptic standards, other SDOs may be a 
better fit for what we’re trying to accom-
plish with standardization of the haptic 
stack. Below is a brief overview of these 
SDOs: 

MPEG
MPEG (Motion Pictures Expert Group) 
needs no introduction, as it’s the SDO 
responsible for standards such as MP3, 
AAC, MP4, etc., that pervade our digital 
media lives. Immersion is working on an 
MPEG4+HAPT specification proposal to 
introduce a ‘hapt’ box into the ISO Base 
Media File Format (ISO BMFF). The com-
pany plans on presenting this proposal 
at the MPEG-130 meeting in Alpbach, 
Austria. Adding a ‘hapt’ box and related 
fields to ISO BMFF will allow content 
creators to more easily incorporate one 
or more timed haptic tracks into their 
media files. A MPEG4+HAPT standard is 
an important first step in making haptics 
ubiquitous in all media files.

IEEE
The IEEE Standards Association has an 
ongoing standardization effort called 
P1918.1 (Tactile Internet Working Group) 
that focuses on the Tactile Internet as 
a 5G and beyond application across a 
range of different user groups. A sub-
group of P1918.1, called P1918.1.1 
(Haptic Codecs for the Tactile Internet), 
focuses on standardizing haptic codecs 
for both open-loop (vibrotactile) and 
closed-loop (kinesthetic) communication 
in the Tactile Internet. Perceptual evalu-
ation of haptic codecs is also under the 
purview of this sub-group.  We’re actively 
working with both groups to start the 
standards discussion.

ATSC
ATSC (Advanced Television Systems 
Committee) recently released its next-
generation TV standard, called ATSC 
3.0, which is a quantum leap compared 
to the existing ATSC 1.0 (and ATSC 2.0) 
standards that run our existing digital 
TV sets. We’re not able to get into all of 

the different aspects of the ATSC 3.0 
standards suite in this article. However, 
it’s important to point out that one of the 
promises of ATSC 3.0 is the ability to 
view TV broadcasts as well as supple-
mental content on “companion devices” 
(i.e., smartphones and tablets) along 
with “primary devices” (regular ATSC 
3.0-compliant TV sets). 

Since nearly all companion devices 
come with haptic actuators built into 
them, there is a real opportunity here to 
enhance the viewers’ experience with 
haptics when they’re watching ATSC 3.0 
content on their companion devices. Live 
sports, feature films, music videos, etc. 
can all benefit from sophisticated (and 
customizable) haptics when played back 
on these devices. 

HD motor performance 
standards
While HD motor specifications them-
selves are best left to the motor manu-
facturers, motor performance character-
istics can benefit from standardization so 
that upper layers of the haptic technol-
ogy stack can get a level of assurance of 
motor performance. 

Immersion has developed its own HD 
motor performance criteria to ensure that 
certain performance levels are met before 
they are qualified as HD. It’s been used 
as the baseline to build an understanding 
between the company, its partners, and 
its customers on the level of experience 
to expect. Lofelt has also published a 
specification (VT-1) that provides pa-
rameters and requirements for creating 
high-quality, realistic user experiences 
through vibrotactile (VT) haptic feedback. 
These two documents are good starting 
points for the development of a standard 
for HD motors. 

Call to action
The standardization of haptics has the 
potential to lead to better experiences, 
faster integration, and greater adop-
tion. Now is the right time for it, as more 
consumer-facing products (automobile 
dashboards, smart appliances, advanced 
game controllers, AR/VR headsets) 
incorporate HD haptics. The success of 
any standardization effort depends on 
the active participation of all stakehold-
ers—customers, business partners, 
technology vendors, and market com-
petitors alike. It can’t be done alone. We 
at Immersion hope that other members of 
the haptics community will join us in this 
effort.

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