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Dear readers,

Robotics capable of handling more sensory receptors, autonomous cars (in effect, 
transportation robots) that merge an increasing number of data streams: The under-
lying trend for such accomplishments is the use of artificial intelligence ingrained at 
the hardware-level. Designers of neuromorphic chips and systems largely get their 
inspiration from neurosciences and the results are particularly spectacular when the 
bio-engineered hardware interacts with its biological counterpart, say for prosthet-
ics or limb rehabilitation as reported in our November edition.
Other features covered in eeNews Europe’s November edition include progress 
made on designing and securing tomorrow’s autonomous cars. 
Enjoy this edition of eeNews Europe and don’t hesitate to get in touch to tell us 
your stories, from starting up a company to developing your first prototypes, 
achieving your first product design-in, sharing your insight on this fast-paced 
industry or to contribute your expertise on some of the topics we’ll be covering 
along the year.
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3D PRINTINGUNCOMMON MARKET

3D printing gets 1000x speed boost  
with nanometre resolution
By Julien Happich

Using a new time-based method to 
control light from an ultrafast laser, 
researchers have developed a 

nanoscale 3-D printing technique that can 
fabricate tiny structures 1000 times faster 
than conventional two-photon lithogra-
phy (TPL) techniques, without sacrificing 
resolution.

The team of researchers from Law-
rence Livermore National Laboratory 
(LLNL) and The Chinese University of 
Hong Kong paper disclosed their new 3D 
printing process in a paper titled “Scalable 
submicrometer additive manufacturing” 
published in the Science journal.

To get that 1000x printing speed 
boost, the authors added a twist to a 
submicrometer additive manufacturing 
technique known as two-photon lithography 
(TPL). Because it uses a serial point-by-point 
writing scheme, TPL is too slow for many ap-
plications. The researchers used an ultrafast 
laser to implement a projection-based layer-
by-layer parallelization through spatial- and 
temporal- multiplexing. This increased the 
throughput up to three orders of magnitude 
while expanding the geometric design space.

Despite the high throughput, the new 
parallelized technique known as femtosecond 
projection TPL (FP-TPL) produces depth reso-
lution of 175 nanometers, which is better than 
established methods, the researchers report. 
They demonstrated the fabrication of struc-
tures with 90-degree overhangs that can’t 
currently be made. The technique could lead 
to manufacturing-scale production of bioscaf-
folds, flexible electronics, electrochemical in-
terfaces, micro-optics, mechanical and optical 
metamaterials, and other functional micro- and nanostructures.

Existing nanoscale additive manufacturing techniques use 
a single spot of high-intensity light,  typically around 700 to 
800 nanometres in diameter to 
convert photopolymer materials 
from liquids to solids. Because 
the point must scan through the 
entire structure being fabricated, 
the existing TPL technique can 
require many hours to produce 
complex 3-D structures, which 
limits its ability to be scaled up 
for practical applications.

“Instead of using a single 
point of light, we project a million 
points simultaneously,” explains 
Sourabh Saha, the paper’s 
lead and corresponding author. 

“This scales up the process dramatically 
because instead of working with a single 
point that has to be scanned to create 
the structure, we can use an entire plane 
of projected light. Instead of focusing a 
single point, we have an entire focused 
plane that can be patterned into arbitrary 
structures.”

To create a million points, the research-
ers used a digital mask similar to those 
used in projectors to create images and 
videos. In this case, the mask controls a 
femtosecond laser to create the de-
sired light pattern in the precursor liquid 
polymer material. The high-intensity light 
causes a polymerization reaction that 
turns the liquid to solid, where desired, to 
create 3-D structures.

Each layer of the fabricated structure is 
formed by a 35-femtosecond burst of high-in-
tensity light. The projector and mask are then 
used to create layer after layer until the entire 
structure is produced. When the liquid poly-
mer is removed, remains the 3D-printed solid. 
The FP-TPL technique allowed the research-
ers to produce in eight minutes a structure 
that would take several hours to produce 
using earlier processes.

Unlike consumer 3-D printing that uses 
particles sprayed onto a surface, the new 
technique goes deep into the liquid precur-
sor, allowing the fabrication of structures that 
could not be produced with surface fabrica-
tion alone. For instance, the technique can 
produce what Saha calls an “impossible 
bridge” with 90-degree overhangs and with 
more than a 1,000:1 aspect ratio of length to 
feature size. “We can project the light to any 

depth that we want in the material, so we can make suspended 
3-D structures,” he said.

The researchers have printed suspended structures a mil-
limetre long between bases that 
are smaller than 100 microns 
by 100 microns. The structure 
doesn’t collapse while being 
fabricated because the liquid and 
solid are about the same density 
and the production happens so 
quickly that the liquid doesn’t 
have time to be disturbed. The 
researchers used conventional 
polymer precursors, but Saha 
believes the technique would 
also work for metals and ceram-
ics that can be generated from 
precursor polymers.

A millimeter-scale structure with submicron 
features is supported on a U.S. penny on 
top of a reflective surface. Credit: Vu Nguyen 
and Sourabh Saha

A stacked 3D ring structure 
generated by overlapping several 
projections in 3D space. Credit: Vu 
Nguyen and Sourabh Saha.

Overhanging 3D structures printed by stitching multiple 2D 
projections, demonstrating the ability to print depth-resolved 
features. Credit: Vu Nguyen and Sourabh Saha.

https://twitter.com/eenewseurope
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RFID promises low-cost IoT  
with photovoltaic-powered sensors
By Rich Pell

Researchers at MIT (Cambridge, MA) have designed 
low-cost, photovoltaic (PV)-powered sensors that work 
in sunlight and dimmer indoor lighting that can transmit 

data for years before needing replacement.
The researchers created the sensors by mounting thin-film 

perovskite solar cells — known for their potential low cost, flex-
ibility, and relative ease of fabrication — as energy-harvesters 
on inexpensive radio-frequency identification (RFID) tags. In 
addition to working under various lighting conditions, say the 
researchers, the solar-powered sensors were capable of greater 
data-transmission distances and multiple sensors could be 
integrated onto a single radio-frequency ID (RFID) tag.

“In the future, there could be billions of sensors all around 
us,” says Sai Nithin Kantareddy, a PhD student in the MIT Auto-
ID Laboratory. “With that scale, you’ll need a lot of batteries 
that you’ll have to recharge constantly. But what if you could 
self-power them using the ambient light? You could deploy 
them and forget them for months or years 
at a time. This work is basically building 
enhanced RFID tags using energy harvest-
ers for a range of applications.”

When testing the sensors by using them 
to continuously monitor indoor and out-
door temperatures over several days, the 
researchers found that the sensors trans-
mitted data continuously at distances five 
times greater than traditional RFID tags. 
The longer data-transmission ranges mean, 
among other things, say the researchers, 
that one reader can be used to collect data 
from multiple sensors simultaneously.

The sensors could potentially be left in-
side or outside for months or even years at 
a time - depending on environmental condi-
tions such as heat and moisture - before 
they degrade enough to require replace-
ment. This would be ideal for any applica-
tion requiring long-term sensing, indoors 
and outdoors, including tracking cargo in 
supply chains, monitoring soil, and monitor-
ing the energy used by equipment in buildings and homes.

Most previous attempts to create solar powered sensors 
have relied on small traditional silicon solar cells. While such 
cells can be efficient, long-lasting, and powerful under certain 
conditions, say the researchers, they are infeasible for ubiqui-
tous IoT sensors.

For example, traditional solar cells are bulky and expensive 
to manufacture and at the same time are inflexible and unable 
to be made transparent - a useful feature for temperature-moni-
toring sensors placed on windows and car windshields. They’re 
also really only designed to efficiently harvest energy from pow-
erful sunlight, say the researchers, not low indoor light.

On the other hand, Perovskite cells offer the following advan-
tages:
•   They can be printed using easy roll-to-roll manufacturing 

techniques for a few cents each.

•   They can be made thin, flexible, and transparent.
•   They can be tuned to harvest energy from any kind of indoor 

and outdoor lighting.
The idea then, say the researchers, was combining a low-cost 
power source with low-cost RFID tags - battery-free stickers 
equipped with ultra-high-frequency antennas used to monitor 
billions of products worldwide. RFID tags rely on backscatter 
- a communication technique that transmits data by reflecting 
modulated wireless signals off the tag and back to a reader de-
vice. The reader pings the tag, which powers up and backscat-
ters a unique signal containing information about the product 
it’s attached to. The tags harvest some of the RF energy sent by 
the reader to power up an integrated chip that stores data, and 
uses the remaining energy to modulate the returning signal. But 
in a traditional RFID system that amounts to only a few micro-
watts of power, which limits their communication range to less 
than a meter.

The researchers’ sensor consists of an RFID tag - contain-
ing an IC that is directly connected to an array of customized 
perovskite solar cells - built on a plastic substrate. 

As with traditional RFID systems, a reader sweeps the room, 
and each tag responds. But instead of using energy from the 
reader, say the researchers, it draws harvested energy from the 
perovskite cell to power up its circuit and send data by back-
scattering RF signals.

The initial RFID circuit was prototyped to only monitor tem-
perature, but, say the researchers, their aim is to scale up and 
add more environmental-monitoring sensors to the mix, such as 
humidity, pressure, vibration, and pollution. Deployed at scale, 
the sensors could especially aid in long-term data-collection 
indoors to help build, say, algorithms that help make smart 
buildings more energy efficient.

https://twitter.com/eenewseurope
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Quantum tunnelling opens up  
more efficient power chip process
By Nick Flaherty

Semefab is working with a UK startup on a new transistor 
architecture called Bizen that uses quantum tunnelling to 
get a 3x reduction in size and a 5x reduction in manu-

facturing time. The transistor architecture developed by startup 
Search For The Next (SFN) in Nottingham, UK, uses quantum 
tunnelling rather than insulated gates. This architecture, called 
Bizen after the combination of bipolar and zener, allows logic to 
be produced in just eight layers on a standard CMOS process, 
rather than 20 to 30 for standard CMOS transistor designs. Test 
chips on a 1μm process produced by Semefab in Glenrothes, 
Scotland have cut the lead time from 15 weeks to three, and 
the die area is a third the size of a comparable CMOS device 
on the same process, said Allan James, CEO of Semefab, in an 
interview with eeNews Power.

Quantum tunnelling is not new, as it is widely used in NOR 
flash memory chips. But with Bizen the technique has been 
applied to logic devices, proven by Semefab and extended to 
work with power devices.

“The integration of conventional lateral and vertical bipolar 
structures can, with careful modelling, be designed to incorpo-
rate Bizen without undue additional process complexity,” James 
told eeNews Power. “I was initially quite sceptical but having 
lived with the concept and seen early-stage results, it does in-
deed tick many of the boxes needed to disrupt the industry. It’s 
not so much a question that CMOS is flawed - although CMOS 
is prone to latch up and ESD. CMOS is low power, has passed 
the test of time and is generally reliable. However, it is complex 
and when integrated with power even more so. Complexity 
means longer lead times and higher cost.”

The three independent quantum tunnelling channels in the 
device allow the interconnect between the transistors to be in 
the active layers, rather than using the metal layers. This reduc-
es both the footprint and the layer count, which in turn reduces 
the lead time. The transistor is Normally-On but not saturated, 
and is controlled by an isolated tunnel connection, rather than 
a direct metal contact to the base well, as used in traditional 
bipolar transistors.

Because it uses quantum tunnelling, the architecture relies 
on a current swing, typically around 300 to 400mA, rather than a 
voltage swing, for the logic. This leads to lower power con-
sumption and also alternative computational architectures such 
as analogue computing.

“Because we don’t have a base connection, we connect to 
the well of the transistor like a FET, although a FET has an iso-
lated gate and we connect to the gate using a tunnel instead,” 
said David Summerland, CEO of SFN. “It is heavily doped so we 
don’t have high voltage, and symmetrical so we can push the 
current through.”

This is the key starting point for the basic transistor, he says. 
“This means we can do an XOR in 2 transistors, and a flip flop 
in 8. We can change the tunnelling by area, bias voltage or dop-
ing – and we have two orders of magnitude on doping left for 
scaling,” he added.

There is also a significant advantage in noise immunity. This 
allows the logic gates to be implemented alongside NPN and 
PNP power transistors, or even within the structure of the power 

device.
The Spice models for a range of devices have been com-

pletely rewritten by the team at SFN, which includes research-
ers from the University of Nottingham. There is also a complete 
physical design kit (PDK) for the Cadence design flow, says 
Summerland.

The current approach allows for analogue computing, where 
currents can be combined and grow over time, and this is one 
of the first products for early in 2020. “The Programmable Junc-
tion Transistor (PFT) means we can integrate high voltage and 
logic on the same die in 8 layers without using a SOI substrate,” 
he said. “It has been difficult to get the combination of power 
and logic, and if it is just logic its less layers.”

“We will release the PJT in Q1 and Q2 and that’s where we 
expect to get fab uptake on the process,” he said. “We believe 
the process will scale beyond 1um but that’s not proven yet. We 
are actively looking at a scaling project and our simulation says 
it will.”

This could open up logic production at older fabs that are 
already producing power devices. “If it can be adopted by the 
industry, an important prize given the reduction in die area at 
a given technology node comparing a Bizen and CMOS logic 
implementation would be the ability to wind back the Moores’ 
Law clock by 10 years or more and bring many wafer fabs back 
into mainstream manufacture,” said James. “There is still a way 
to go before Bizen becomes a commercial reality and we are 
still learning, however Semefab and SFN are working flat out to 
make it the huge success it may soon become.”

https://www.facebook.com/EENews-Europe-264480083592516/
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Fraunhofer re-invents MEMS micro-speakers
By Julien Happich

Today’s MEMS designs for micro-speakers all rely on the 
actuation of single or multiple membranes which deflect 
out-of-plane at controlled frequencies to generate sound. 

The membranes may exhibit 
different sizes and shapes, 
but they vibrate out of plane, 
meaning that they are area-
dependant. Now researchers 
from Fraunhofer IPMS have 
demonstrated a novel type 
of MEMS micro-speakers 
consisting of all-silicon 
electrostatic, in-plane bend-
ing micro actuators working 
in air chambers. By design, 
the new CMOS-compatible 
MEMS concept uses the 
chip’s bulk volume for air 
displacement and sound 
pressure generation, mean-
ing chip area can be substi-
tuted for volume. 

The researchers reported their results in the Microsystems & 
Nanoengineering journal in a paper titled “Concept and proof 
for an all-silicon MEMS micro speaker utilizing air chambers”. It 
describes what they call a nanoscopic electrostatic drive (NED) 
featuring paired electrostatic bending actuators in rows and 
columns within the device layer of a bonded silicon on insula-
tor (SOI) wafer and covered by 
another wafer bonded to the SOI 
wafer. A tiny separation allows 
the actuators to move without 
friction against the top and 
bottom layers and because the 
device’s top and bottom covers 
integrate acoustic openings 
between each neighbouring 
row of actuators, the MEMS 
can output sound when actu-
ated at relevant frequencies. 
The double-S shaped NEDs can 
be densely packed across the 
surface. Driving a voltage across 
the electrodes of the individual 
actuators bends them laterally 
in-plane according to their orien-
tation in an odd mode relative to 
each other, altering the volume 
inside the air chambers between 
the actuators. Effectively, the air 
chambers push out air through 
the acoustic openings in one mode and suck air back in as the 
actuators deflect in the opposite direction. Driving this actuation 
at any frequency in the audible range generates sound.

To prove their concept, the researchers designed three 
individually addressable groups of actuators on a single chip, as 
14 pairs of long actuators in a 2-serial-7-parallel configuration. 
To increase the fill factor of the design, the researchers filled the 
remaining space to the edge of the rectangular shaped device 
with actuators of half the length. 

Here the whole MEMS chip is under 1mm thick, with 400μm 
thick top and bottom capping wafers sandwiching the 75μm 
SOI layer and its patterned actuators. The active area of the 

device had a footprint 
of 9.3mm2. What the 
authors highlight is that 
since the height of the 
actuators equals the 
SOI layer thickness, it 
specifies the displaced 
volume for a given lat-
eral actuator displace-
ment. One could tune 
this height to increase 
the sound pressure 
without affecting the 
footprint of the device. 
What’s more, the MEMS 
can easily be mass 
fabricated using current 
silicon bulk micro ma-
chining processes.

The researchers at Fraunhofer IPMS anticipate that such 
tiny MEMS speakers could find their way in internet-enabled 
mobile terminals worn directly in the ear. This would be for ap-
plications such as simultaneous translation, payment services 
and marketing solutions, in effect, porting today’s voice-based 
home assistants into wearables. Such hearables would be pre-

destined for 
what imec 
describes as the Internet of Voice, to be worn permanently in 
the ear, replacing bluetooth headsets.

The researchers are already working on improving the MEMS 
speaker for better linearity and higher sound pressure levels 
while reducing power consumption. Next, they will want to inte-
grate the MEMS with its control electronics.
Fraunhofer IPMS - www.ipms.fraunhofer.de

MEMS chip with three micro loudspeaker 
components on a PCB for control. One can see 
the parallel pairs of actuators. © Fraunhofer 
IPMS.

The assembled MEMS chip, with cover wafer 
on top, shows its acoustic opening and three 
individually controllable micro speakers. The 
MEMS chip is glued to a carrier board enabling 
wire bonds for electrical contacting.

https://twitter.com/eenewseurope
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Wireless neural probe allows tetraplegic 
patient to walk an exoskeleton
By Julien Happich

Researchers from CEA-Leti and Clinatec have combined 
the best of robotics with neurosciences, designing a 
neuroprosthetic implant which records, transmits, and 

decodes brain signals in real-time to wirelessly control an exo-
skeleton or any other robotics.

And for the first time, a tet-
raplegic patient implanted with a 
set of neural probes and wearing 
an exoskeleton was able to walk 
and control both arms solely 
through brain control. The paper 
“An exoskeleton controlled by an 
epidural wireless brain–machine 
interface in a tetraplegic patient: 
a proof-of-concept demonstra-
tion” published in The Lancet 
Neurology journal describes a 
system driven via the long-term 
implant of a semi-invasive medi-
cal device dubbed Wimagine. 

Developed at CEA in Greno-
ble, Wimagine collects brain 
signals in the sensorimotor 
cortex emitted when an individual 
imagines moving. Wimagine 
was designed for semi-invasive implantation in the cranium in 
order to record electrocorticograms (ECoG) over the long term 
using an array of 64 electrodes 
in contact with the dura mater. 
Electronic boards contain the 
electrocorticogram acquisi-
tion and digitalization systems, 
together with a remote power 
supply and wireless data-transfer 
systems via secure radio link to 
an external base station. The im-
plant packaging was designed to 
ensure long-term biocompatibility 
and safety.

The major innovation in this 
device is its ability to provide 
chronic high-resolution recording 
of the brain’s electrical activity. 
This activity related to the moving 
intention is transmitted it in real-
time wirelessly to a computer for 
decoding in order to control the 
movements of the exoskeleton’s four limbs. Hence a tetraplegic 
patient fitted with this neuroprosthetic implant can move by 
mentally controlling the exoskeleton, without external controls.

Decoding electrocorticograms required the development of 
highly sophisticated algorithms based on Artificial Intelligence 
methods and software to be able to control the movements of 
the exoskeleton in real-time. The Wimagine device also involved 
research engineers from CEA-List, the institute specialised in 
smart digital systems. These developed the four limb exoskel-

eton based on their reversible actuation and control-command 
bricks. This design specifically took into account the interac-
tion of a quadriplegic person with the exoskeleton to be able to 
mobilize it safely.

The long-term goal is to 
identify fields in which the brain-
machine interface could be used 
to create compensatory systems 
for various types of motor dis-
abilities and give patients more 
independence in their everyday 
lives, for example, by driving 
a wheelchair or controlling an 
articulated arm.

“This device is an important 
step forward in helping people 
with disabilities become self-suf-
ficient. We are extremely proud 
of this proof of concept and are 
already considering new applica-
tions to make everyday life easier 
for people with severe motor 
disabilities”, said neurosurgeon 
Alim-Louis Benabid, lead author 
of the publication in The Lancet 

Neurology journal and Chair of the Board at Clinatec.
With the authorisation of regulatory authorities, Clinatec is 

conducting a clinical trial to test 
the device on a 28-year-old tet-
raplegic patient with a lesion on 
his spinal cord. Two Wimagine 
devices were implanted in June 
2017 on the right and left sides 
of the upper sensorimotor area 
of the brain, above the patient’s 
dura mater. Since the operation, 
the patient has spent 27 months 
performing various types of 
exercises to practice controlling 
the exoskeleton. He practices 
in virtual environments with the 
exoskeleton avatar at home 
three times a week and works 
directly with the exoskeleton at 
Clinatec one week every month. 
When fitted with the suspended 
exoskeleton, he is able to take 

several successive steps and control his two upper limbs in 
three dimensions. He can also rotate his wrists while sitting or 
standing. 

This patient will continue his involvement in this research 
protocol at Clinatec and will actively participate in future devel-
opments. The Clinatec team is working on integrating new ef-
fectors, such as a wheelchair, and developing even more robust 
and precise algorithms to perform more complex movements 
such as holding an object.

The Wimagine semi-invasive implant features an array of 
64 electrodes to record electrocorticograms (EcoG). It is 
powered wirelessly and transmits recorded EcoGs wirelessly 
too.

The four-limb exoskeleton controlled by the patient during the 
BCI project at Clinatec ©FDD Clinatec.

https://twitter.com/eenewseurope
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Europe tells Broadcom to stop modem market abuse
By Peter Clarke

The European Commission has imposed interim measures 
on communications chip vendor Broadcom Inc. (San 
Jose, Calif.) to address behaviour in the TV and modem 

chipset markets.
Broadcom has been told to stop bundling sales and requiring 

exclusivity deals within 30 days, while the Commission contin-
ues its investigations, and, assuming Broadcom is found guilty, 
how large a fine is to be imposed. The case echoes a similar 
one in which Qualcomm was found 
guilty of predatory pricing in the mobile 
modem market.

In Broadcom’s case the current mea-
sures are interim but the Commission 
stated there is evidence that Broadcom 
is abusing a dominant position in the 
markets for TV set-top boxes and fiber 
optic and xDSL modems. The Europe-
an Commission referenced six cus-
tomer contracts it has seen that include 
exclusive or quasi-exclusive purchasing 
obligations. In addition, the European 
Commission has found that Broadcom 
was requiring customers to bundle 
sales across multiple markets.

With the introduction of Wi-Fi 6 the 
European Commission said it had de-
cided to take interim measures against 
Broadcom to protect the market ahead 
of some major tendering and sales 
negotiations for chipsets into Wi-Fi 
6 capable routers and televisions. 
Margrethe Vestager, Commissioner in 
charge of competition policy, said: “We 
have strong indications that Broadcom, 
the world’s leading supplier of chipsets 
used for TV set-top boxes and mo-
dems, is engaging in anticompetitive 
practices. Broadcom’s behaviour is 
likely, in the absence of intervention, to 
create serious and irreversible harm to 
competition. We cannot let this happen, 
or else European customers and con-
sumers would face higher prices and 
less choice and innovation. We there-
fore ordered Broadcom to immediately 
stop its conduct.”

The European Commission opened 
its investigation into Broadcom in June 
2019. 

There is no legal deadline for finishing an antitrust investiga-
tion. Earlier this year the European Commission fined US chip-
maker Qualcomm €242 million (about $270 million) for using 
predatory pricing to drive Icera Ltd. out of the market over the 
period 2009 through 2011. That ruling came four years after the 
investigation opened in 2015. The fine represented 1.27 percent 
of Qualcomm’s revenue in 2018 and could have been of up to 
one tenth of Qualcomm’s annual revenue.

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


12   November 2019 www.eenewseurope.com News @eeNewsEurope

PROCESSESNEWS & TECHNOLOGY

Samsung, Dream Chip ready to drive automotive 
sector down to 8nm
By Peter Clarke

Samsung Electronics plans to extend its automotive process 
nodes to 8nm in the “near future,” the company said at 
an event held in Munich, Germany. And Samsung design 

partner Dream Chip Technologies GmbH (Hannover, Germany) is 
ready to help.

Samsung issued a statement saying it is currently produc-
ing several automotive semiconductor products such as driving 
assistant and infotainment systems, mainly based on its 28nm 
FDSOI and 14nm process nodes. In order to respond to increas-
ing customer inquiries, Samsung plans to expand its automotive 
process nodes to 8nm FinFET.

While the move to 8nm, the last node prior to extreme ultraviolet 
(EUV) lithography, could be desirable for infotainment and some 
ADAS applications, it is notable that there is, as yet, no embedded 
non-volatile memory option at either 14nm or 8nm. Even on 28nm 
FDSOI memory options are not straightforward and tend to use 
novel options such as magnetic RAM or phase-change memory. 
Samsung said it has proven its ability to design circuits as IP cores 
to meet automotive standards, and had received ISO 26262 certi-
fication for functional safety in automotive components from TÜV 
Rheinland. Complying with reliability standard AEC-Q100 and IATF 
16969 quality management system, it is also preparing for automo-
tive semiconductor production.

At the SFF Samsung also 
showcased its technology support 
for 5G, IoT and high performance 

computing. Shortly before the event, automotive SoC developer 
Dream Chip Technologies GmbH announced that it had joined the 
Samsung Foundry design partner program. Dream Chip was previ-
ously closely allied with another FDSOI-capable chip maker Glo-
balfoundries. However, in August 2018 Globalfoundries announced 
it was dropping advanced process development, which may have 
prompted the developer to seek alternative roadmap options. 
Dream Chip said it is now able offer ASICs on 8nm and beyond 
opening up possibilities for European and car manufacturers and 
tier one suppliers. Dream Chip also supports IoT by designing to 
technology such as 28 and 18nm FDSOI as well as 14nm and 8nm 
FinFET. Dream Chip is a design service company specialized in the 
development of ASICs, FPGAs, embedded software and systems 
with a strong application focus on automotive vision systems. The 
company is the result of more than 20 years of endeavour hav-
ing been founded as Sican by the government of lower Saxony in 
1990. In 2000 it was acquired by Infineon Technologies and oper-
ated as Sci-worx. It was then bought by Silicon Image before a 
management buy-out in 2010 and a name change to Dream Chip 
Technologies.

Samsung wants to rally more fabless customers
By Julien Happich

Samsung Electronics has held its first Samsung Advanced 
Foundry Ecosystem (SAFE) Forum 2019 in the United 
States, sharing the latest technology trends and showing 

its will to strengthen customer cooperation within the foundry 
ecosystem.

SAFE Forum is designed to provide an 
opportunity for SAFE partner companies to 
directly meet with customers to discuss com-
prehensive design technology infrastructure, 
including electronic design automation (EDA), 
intellectual property (IP), cloud, design service, 
and packaging, which is critical to efficiently 
developing and manufacturing semiconductor 
products.

While the Samsung Foundry Forum (SFF) 
has served as a channel to present Samsung’s technology road-
map and leadership to customers, the newly held SAFE Forum 
is distinctive in that it allows its partners to engage deeper and 
more efficient collaboration within Samsung’s foundry ecosys-
tem by directly communicating in detail with customers on their 
own design support solutions proven by Samsung.

“SAFE program has grown in quality over the past two years; 
it has expanded the number of competitive partnerships and 
support of flexible product design for customers as well as 
bolstered the relationship between our partners, customers, 
and Samsung foundry,” said Jae-hong Park, executive vice 
president of Foundry Design Platform Development at Samsung 

Electronics. “We will continue our efforts in enhancing acces-
sibility to enable customers to more easily utilize Samsung’s 
excellent foundry solutions.”

As the latest system-on-chip (SoC) product requires more 
sophisticated features in a 
smaller surface size than before, 
the number of considerations 
in IC design optimization has 
increased exponentially: perfor-
mance, power, security, design, 
density, etc. To actively respond 
to these IC design trends and 
lower the design barrier for 
developing competitive SoCs, 
Samsung Electronics launched 

the SAFE program in early 2018.
Under the slogan “Partnering for a bold silicon future”, the 

company introduced details on the latest global IC design 
trends as well as benefits of its easy-to-use platform design 
infrastructure.

With more than 400 industry experts attending the first SAFE 
Forum, 12 detailed sessions were given by around 30 speak-
ers from 15 partner companies, focusing on emerging high-
growth applications, including high-performing computer (HPC), 
internet-of-things (IoT), and automotive. Attendees also had a 
chance to discover the optimal solution for implementing their 
new ideas into chips through 40 partner booths at the venue.

https://twitter.com/eenewseurope
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Imager chip upconverts microwaves to optics
By Julien Happich

Using a standard semiconductor fabrication process, 
researchers from the University of Pennsylvania have 
designed a microwave imager chip that could one day 

enable low-cost handheld microwave imagers, or cameras. 
In the Optica journal, their paper “Single-chip nanophotonic 

near-field imager” describes a 2x2mm microwave imager chip 
containing more than 1,000 photonic components such as 
waveguides, directional couplers, photodiodes and ring modu-
lators. The 121-element imager integrated on a silicon chip is 
capable of simultaneous processing of ultra-wideband micro-
wave signals and achieves 4.8° spatial resolution for near-field 
imaging, while being orders of magnitude smaller than alterna-
tive benchtop implementations. 

The imager uses four antennas to receive 
microwave signals reflected from an object. These 
microwave signals are then encoded into an opti-
cal signal and are optically processed, emulating 
a microwave lens, to form an image. One of the 
essential components is the optical delay element 
network used for signal processing, which consists 
of more than 280 delay cells.

“This system is significantly smaller and more 
efficient than its electronic equivalent because the 
delay cells are more than 10 times smaller and 
more than 10 times more efficient,” said Farshid Ashtiani, a 
graduate student in Aflatouni’s group and coauthor on the pa-
per. “They can also operate with significantly shorter microwave 
pulses, which produces higher imaging resolution.”

“Today’s practical microwave imagers are bench-top systems 
that are bulky and expensive,” said research team leader Firooz 

Aflatouni from the University of Pennsylvania, USA. “Our new 
near-field imager uses optical, rather than electronic, devices 
to process the microwave signal. This enabled us to make a 
chip-based imager similar to the optical camera chips in many 
smartphones.”

Hand-held near-field microwave imagers would be useful 
for many applications including high-resolution brain imaging 
and monitoring heart motion and breathing. Miniaturization of 
microwave imagers would also benefit applications such as 
tracking objects in radar systems and low-power, high-speed 
communication links.

As a demonstration, the microwave imager was used to 
detect objects with metallic surfaces, including metallic squares 

measuring 24 centimeters on each side and the 
UPenn logo. After short microwave pulses illumi-
nated each object placed in front of the imager, the 
four antennas received the reflected signals, which 
were used to form the image of each target object.

Now that they’ve demonstrated a chip-based 
microwave imager, the researchers plan to increase 
the number of pixels by upping the number of 
on-chip delay lines, using more advanced fabrica-
tion technologies and stitching together smaller 
images. They also want to use shorter microwave 

pulses to achieve higher resolution. 
caption
A nanophotonic microwave imager chip could enable the 

realization of hand-held microwave imagers for applications in-
cluding through-the-wall imaging and tumour detection. Credit: 
Ella Maru Studio.

Quantum wells could keep electronics cool
By Peter Clarke

Researchers at the University of Tokyo have demon-
strated how a new approach to the cooling of electronic 
substrates can be achieved by 

moving electrons through compound 
semiconductor quantum wells.

The work, reported in Nature Com-
munications, has shown quantum well 
cooling effects of up 50 degrees cen-
tigrade. It operates by applying a bias 
voltage to quantum wells made of the 
semiconductor aluminium-gallium-
arsenide (AlGaAs). Electrons trapped 
in the quantum well can be made to 
shed some of their heat in a process called “evaporative cool-
ing.” Devices that exploit this principle could in theory be added 
to circuit boards and integrated circuits using conventional 
semiconductor manufacturing processes to cool dense prod-
ucts that are prone to high temperatures, such as smartphones 
and laptop computers.

The technology is akin to the already well-understood therm-
ionic cooling but is novel phenomenon that exploits the na-
noscale structure of an electron-trapping quantum well known 
as the asymmetric double-barrier heterostructure.

In these devices, very narrow gallium arsenide wells are 

separated by layers of aluminium gallium arsenide. When the 
applied bias voltage is equal to the energy of the quantum level 

inside the well, electrons can use reso-
nant tunnelling to easily pass through 
a barrier. However, only the electrons 
with high kinetic energies will be able to 
continue past a second barrier. Since 
the “hotter” fast-moving electrons es-
cape, while the “cooler” slow electrons 
become trapped, the device becomes 
colder.

This “evaporative cooling” is analo-
gous to the process that makes you feel 

cold when you step out of a swimming pool. The water mol-
ecules with the most thermal energy are the first to evaporate 
off your skin, taking their heat with them.

“We have achieved electron cooling of up to 50 degrees 
centigrade under ambient conditions. These results make 
our quantum well devices promising for comprehensive heat 
management in smart devices,” said senior author Kazuhiko 
Hirakawa, in a statement.

“Future smartphones may come with internal circuit boards 
packed with even more components, as long as they also have 
some of these cooling quantum wells.”

https://www.facebook.com/EENews-Europe-264480083592516/
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Calcium looks to replace lithium battery technology
By Christoph Hammerschmidt

Calcium-based batteries have the potential to replace 
lithium-ion battery technology. Scientists at KIT in Germany 
have now reached an important milestone on this path.

Calcium battery technology promises low-cost production and 
high energy density. However, the electrolytes available so far have 
not been able to charge calcium batteries at ambient temperature. 
Researchers at the Karlsruhe Institute of Technology (KIT) have 
now presented a promising electrolyte class that makes this pos-
sible for the first time. If the breakthrough is successful, efficient, 
large and cost-effective energy storage systems could come within 
reach, and the comprehensive transition to emission-free mobility 
and power supply would no longer be a distant vision of the future.

Today’s predominant lithium-ion technology cannot fulfil this 
task on a global scale, says Professor Maximilian Fichtner from 
KIT, Director of the CELEST research platform (Center for Elec-
trochemical Energy Storage Ulm & Karlsruhe, Germany), which 
explores calcium batteries and other storage technologies. 
“Lithium-ion batteries will reach their limits in the medium term due 
to their performance and some of the raw materials used in them, 
and could then not be used wherever energy storage would make 
sense in the context of the energy turnaround.”

One of the most important reasons why lithium-ion technology 
offers only dim prospects for the future: The earth has only limited 
reserves of crucial raw materials such as cobalt, nickel and lithium. 
Fichtner and his team at the Helmholtz Institute Ulm (HIU), which 
was founded by KIT in cooperation with Ulm University, are there-
fore focusing on alternative battery technologies. These are based 
on raw materials that occur much more frequently on earth. He 
considers calcium to be a promising candidate because it is the 
fifth most abundant element in the earth’s crust. It is also evenly 
available on earth and has the advantage of being safe, non-toxic 
and cost effective.

In contrast to lithium, calcium can take up two electrons per 

atom, which is reflected in a higher current density. At the same 
time, it delivers a voltage similar to lithium.

However, there has been a major hurdle in the development 
work on the calcium battery so far: In contrast to the established 
lithium-ion technology or the more recent sodium or magnesium 
technology, no practicable electrolytes existed to date to produce 
rechargeable calcium batteries. “It is only a few years since ex-
perimental electrolytes and thus prototypes of the calcium battery 
have existed at all,” explain Dr. Zhenyou Li, first author of the study, 
and Dr. Zhirong Zhao-Karger, project manager, both working in 
the POLiS (Post Lithium Storage Cluster of Excellence) excellence 
cluster at KIT, which is further developing the calcium battery as 
part of CELEST. However, these experimental materials only allow 
charging at temperatures above 75ºC and are still susceptible to 
undesired side reactions.”

The researchers have now succeeded in synthesizing a class 
of new electrolytes based on special organic calcium salts that 
enable charging processes even at room temperature. Using the 
new electrolyte calciumtetrakis[hexafluoroisopropyloxy]borate, 
the researchers have now been able to demonstrate that calcium 
batteries with high energy density, storage capacity and rapid 
charging capability are possible. They presented their results in the 
trade journal Energy & Environmental Science.

The new electrolyte class creates an important basis for trans-
ferring calcium batteries from the laboratory to the application. 
In electric cars, mobile electronic devices and stationary network 
storage devices, they could one day replace the lithium-ion battery 
that has dominated the market to date. However, it could take a 
few years. “The new electrolytes are a first important step,” em-
phasizes Fichtner. “We still have a long way to go before we have 
a calcium battery that is ready for market. It is not impossible that 
someday the KIT team will receive the Nobel Prize for this achieve-
ment - in a few decades’ time.

Rugged flexible battery doesn’t catch fire
By Nick Flaherty

Researchers at the Johns Hopkins Applied Physics Labo-
ratory (APL) in the US have developed aqueous technol-
ogy for a flexible battery cell that doesn’t catch fire, even 

when cut or hit with a bullet.
For the flexible battery cell, the team, led by 

Konstantinos Gerasopoulos of APL’s Research and 
Exploratory Development Department, developed a 
new class of “water-in-salt” (WiS) and “water-in-
bisalt” (WiBS) electrolytes that were incorporated into 
a polymer matrix. This expands the electrochemical 
stability window to 4.1 V and dramatically improves 
cycle life in full cells with lithium titanate anodes 
compared to liquid water-based electrolytes, says the team.

Using an aqueous electrolyte avoids the need for flammable, 
toxic, and highly reactive solvents present in current Li-ion cells 
and cause problems for flexible battery developments.

“Li-ion batteries are already a constant presence in our daily 
lives, from our phones to our cars, and continuing to improve 
their safety is paramount to further advancing energy storage 
technology,” said Gerasopoulos, senior research scientist and 
principal investigator at APL. “Li-ion battery form factors have 

not changed much since their commercialization in the early 
1990s; we still use the same cylindrical or prismatic cell types. 
The liquid electrolyte and required hermetic packaging have a 

lot to do with that.”
“Our team’s efforts have generally been focused 

on replacing the flammable liquid with a polymer 
that improves safety and form factor. We are excited 
about where we are today. Our recent paper shows 
improved usability and performance of water-based 
flexible polymer Li-ion batteries that can be built and 
operated in open air.”

The work builds on work in 2017. “The first gen-
eration of flexible batteries were not as dimensionally stable as 
those we are making today,” said Gerasopoulos.

The team used  LTO and LMO electrodes with areal capaci-
ties of 0.4 mAh/cm2 and 0.46 mAh/cm2 from Saft America to 
test the technology, and the next move is to build prototype 
cells.  “Our team is continuously improving the safety and 
performance of flexible Li-ion batteries,” said Jeff Maranchi, the 
program area manager for materials science at APL. “We hope 
to transition this new research to prototyping within the year.”

https://twitter.com/eenewseurope
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ExaNoDe delivers 3DIC integrated compute element for exascale
By Julien Happich

Gathering thirteen partners from six European countries, 
the ExaNoDe (European Exascale Processor & Memory 
Node Design) project has pioneered 3DIC integration, 

global shared memory, and a complete software stack to create 
Europe’s first exascale compute node.

Partners in the project have built a 
groundbreaking compute node prototype 
combining 3DIC with multi-chip-module in-
tegration technologies, heterogeneous com-
pute elements with Arm cores and FPGA 
acceleration and the UNIMEM memory 
system, all powered by a high-performance, 
high-productivity software stack. 

The ExaNoDe prototype is part of the 
disruptive change required to provide the necessary com-
pute density and power efficiency for an operational exascale 
machine. Taking as a basis an innovative interposer developed 
by CEA, ExaNoDe allows the combination of multiple system-
on-chips (SoC) chiplets, forming a three-dimensional integrated 
circuit (3DIC). This delivers multiple advantages, such as higher 
chip fabrication yields thanks to the smaller chip size, reduced 
costs of customization, increased flexibility to slot in compute 
elements and reduced inter-chip communication distances, 
resulting in improved energy efficiency.

The researchers involved have modelled an ExaNode with 
state-of-the-art 7nm Arm-core based chiplets on a silicon inter-
poser and HBM2. Simulations show that such an implementa-
tion would enable modular, cost-effective and energy efficient 
multi-teraflops heterogeneous compute nodes. 

The UNIMEM memory system, which was created in the 
EUROSERVER project and is being brought to scale in the 
EuroEXA project, allows the creation of shared memory among 
multiple compute nodes. The UNIMEM shared memory is 

accessible through a non-coherent global 
address space, and is made visible to the 
programmer via a native UNIMEM API, 
standard MPI-3.0 and GPI-2. Advances in 
OmpSs-2@Cluster and OpenStream allow 
programmers to exploit the ExaNoDe ar-
chitecture through a multi-node task-based 
programming model. 

In order to increase the resilience and 
improve the manageability of the compute 

node, the software stack also includes virtualization, with 
check-pointing and virtualization of the UNIMEM capabilities.

Finally, ExaNoDe’s research activities also extend to applica-
tions. Several application areas have been selected to ensure 
broad coverage, including materials science and engineering. 
So-called ‘mini applications’ – self-contained and based on 
real-life applications – have been developed and ported to the 
architecture via the programming models and communica-
tion application programming interfaces (APIs). Initial work has 
been performed to accelerate the key kernels on the compute 
node’s FPGA logic, and this expertise will be brought to future 
and ongoing projects such as EuroEXA. ETHZ developed the 
open source ExaConv convolutional neural network accelera-
tor to accelerate neural network training as a demonstration of 
heterogeneous integration.

2D-based single photon emitters integrated with SiN waveguides
By Julien Happich

Researchers from the Photonics Research Group, an imec 
research group at Ghent university and MIT announced 
that they have integrated single photon emitters in 2D 

layered materials with a Silicon Nitride photonic chip. Even 
for moderate quantum yields, dielectric 
cavities could be designed such that the 
single photon extraction into the guided 
mode can reach unity. The results, pub-
lished in Nature Communications under 
the title “Integration of single photon emit-
ters in 2D layered materials with a silicon 
nitride photonic chip” provide a crucial 
step in fundamental quantum photonics 
and 2D materials research.

Photonic integrated circuits (PICs) 
enable the miniaturization of complex 
quantum optical circuits connecting large 
numbers of photonic devices with opti-
mized insertion losses and phase stability. 
A central building block for such an inte-
grated quantum circuit is a single photon 
emitter (SPE), and a variety of material 
systems have been investigated to create 
such on-chip SPEs. 2D-based SPEs have 
some unique properties that make them 

particularly appealing for integration with PICs. 
First, they can be easily interfaced with PICs and stacked 

together to create complex heterostructures. Second, due 
to their thinness, and the absence of total internal reflection, 

they enable very high light extraction ef-
ficiencies without the need of any addi-
tional processing, allowing efficient single 
photon transfer between the host and 
the underlying PIC. Third, 2D materials 
grown with high wafer-scale uniformity are 
becoming more readily available.

Through nanoscale strain engineering, 
the team coupled 2D-based SPEs with a 
CMOS-compatible Silicon Nitride wave-
guide. Moreover, they extracted crucial 
performance parameters for this source 
and used them in an optimization analy-
sis to maximize single photon extraction 
and indistinguishability into the guided 
mode. It was found that even for moderate 
quantum yields, dielectric cavities could 
be designed such that the single photon 
extraction into the guided mode can reach 
unity. 

Integrated WSe2 quantum emitters. (a) WSe2 
flake is integrated on a 220 nm thick single 
mode SiN waveguide, separated by two 
air trenches from the bulk SiN. (b) Cross-
section of the sample. The width of the air 
trenches and waveguide is 3μm and 700 nm 
respectively.
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Infrared spectrometer strip on a chip
By Julien Happich

ETH researchers have developed a compact infrared spec-
trometer that is small enough to fit on a computer chip, 
and which they think could find its way into smartphones.

In the group headed by Rachel Grange, Professor of Optical 
Nanomaterials in the Department of Physics, David Pohl and 
Marc Reig Escalé collaborated with other colleagues to develop 
a chip about two square centimetres in size. With it, they can 
analyse infrared light in the same way as they would with a 
much larger and bulkier spectrometer.

A conventional spectrometer splits the incident light into 
two paths before reflecting it off two mirrors. The reflected light 
beams are recombined and measured with a photodetector. 
Moving one of the mirrors creates an interference pattern, which 
can be used to determine the proportion of different wave-
lengths in the incoming signal. Because chemical substances 
create characteristic gaps in the infrared spectrum, scientists 
can use the resulting patterns to identify what substances occur 
in the test sample and in what concentration.

This same principle is behind the mini-spectrometer de-
veloped by the ETH researchers. However, in their device, the 
incident light is no longer analysed with the help of moveable 
mirrors; instead, it makes use of special waveguides with an 
optical refractive index that can be adjusted externally via an 
electric field. “Varying the refractive index has an effect similar 
to what happens when we move the mirrors,” Pohl explains, “so 
this set-up lets us disperse the spectrum of the incident light in 
the same way.”

Depending on how the waveguide is configured, researchers 
can examine different parts of the light spectrum. “In theory, our 
spectrometer lets you measure not only infrared light, but also 
visible light, provided the waveguide is properly configured,” 
Escalé says. 

In contrast to other integrated spectrometers that can cover 
only a narrow range of the light spectrum, the device developed 

by Grange’s group has a major advantage in that it can easily 
analyse a broad section of the spectrum.

Alongside its compact size, the ETH physicists’ innovation 
offers two other advantages: the “spectrometer on a chip” has 
to be calibrated only once, compared to conventional devices 
that needs recalibration over and over again; and because it 
contains no moving parts, it requires less maintenance.

For their spectrometer, the ETH researchers employed a 
material that is also used as a modulator in the telecommunica-
tions industry. This material has many positive properties, but as 
a waveguide, it confines the light to the inside. This is less than 
ideal, as a measurement is possible only if some of the guided 
light can get out. For this reason, the scientists attached deli-
cate metal structures to the waveguides that scatter the light to 
the outside of the device. “It required a lot of work in the clean 
room until we could structure the material the way we wanted,” 
Grange explains.

Until the current mini-spectrometer can actually be integrat-
ed into a mobile or other electronic device, however, there is still 
some technological progress to be made. “At the moment we’re 
measuring the signal with an external camera,” Grange says, 
“so if we want to have a compact device, we have to integrate 
this as well.”

Originally the physicists were not aiming at chemical analy-
ses, but at a completely different application: in astronomy, 
infrared spectrometers provide valuable information about 
distant celestial objects. Because the earth’s atmosphere 
absorbs a high amount of infrared light, it would be ideal to 
station these instruments on satellites or telescope in space. A 
compact, lightweight and stable measurement device that can 
be launched into space relatively inexpensively would naturally 
offer a substantial benefit. Their findings were published in the 
Nature Photonics journal under the title “An integrated broad-
band spectrometer on thin-film lithium niobate”

Approximately 2 cm in length, this chip makes it possible to precisely analyse the infrared spectrum. 
Credit: ETH Zurich / Pascal A. Halder 
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Soft robotic skin provides both touch and haptic feedback
By Julien Happich

Researchers from two NCCR Robotics labs at EPFL have 
developed a novel type of touch-sensing skin whose 
haptic feedback can be controlled 

in closed-loop with high-frequency touch 
detection. The novel skin described in a 
paper titled “Closed-Loop Haptic Feed-
back Control Using a Self-Sensing Soft 
Pneumatic Actuator Skin” in the journal 
of Soft Robotics consists of a stretch-
able 500μm thin Soft Pneumatic Actuator 
(SPA) integrating an array of stretchable 
thin-metal film strain sensors. When 
inflated with air, the actuator changes 
shape (it can be controlled at up to 100Hz 
to deliver an output forces up to 1N) and 
creates strain which is detected in real time. But this platform 
can be used bidirectionally, that is to produce a force-tunable 
vibratory feedback for a person wearing SPAs at the fingertips, 
for example to get feedback from a remotely controlled robotic 
hand manipulating objects, or to establish virtual hand contact 
with another user connected via a virtual reality scenario. 

Such flexible sensors with closed-loop haptic feedback 
could ensure that users get a consistent feedback when inter-
acting with a virtual environment. They were jointly developed 
by the Reconfigurable Robotics Lab (RRL) led by Prof. Jamie 
Paik and the Laboratory for Soft Bioelectronics Interfaces (LSBI) 

led by Prof. Stéphanie Lacour at EPFL.
The soft skin, made out of silicone, hosts soft strain sensors 

filled with a mix of solid and liquid met-
al (gallium) that continuously measure 
its deformation. This way, the vibration 
can be tuned in real time in response to 
the actual deformation that it is causing 
in the material, and thus to the feeling it 
is transmitting to the user. 

“For the first time, we have an 
entirely soft wearable interface consist-
ing of integrated sensors and actua-
tors, that produces a consistent tactile 
feedback with high fidelity” explains 
Harshal Sonar, a researcher in Paik’s 

lab and the first author of the paper. “This opens the door for 
various applications and new research, from bidirectional com-
munication with humans or machines to more precise, quantita-
tive experiments on somatosensory feedback in humans”.

Next, the researchers aim to develop a fully wearable pro-
totype for applications in rehabilitation, virtual and augmented 
reality. The haptic sensors could also be used in neuroscientific 
studies, to accurately stimulate the human body while studying 
dynamic brain activity in magnetic resonance experiments, note 
the authors. 

New source for discrete automotive power devices
By Nick Flaherty 

US foundry SkyWater Technology is working with Hong 
Kong fabless chip maker Steifpower Technology on a 
range of discrete power devices for automotive designs. 

The two will design and make power MOSFETs, IGBTs and 
other discrete power devices for the Tier 1 automotive custom-
ers that supply car makers. 

Steifpower, which has its European office in Italy, is using 
SkyWater’s Integrated process Flow Transfer (SWIFT) ser-
vices to rapidly ramp production for car makers’ production 
schedules. The initial engagement is focused on transferring a 
high performance power 
MOSFET to the US fab. 
The MOSFET has a low 
input capacitance for bet-
ter switching frequency as 
well as a low RDS(on) on 
resistance in applications 
up to 200V.

SkyWater will also 
process Steifpower’s 
advanced IGBTs (above) 
which have a high switch-
ing frequency and embed-
ded backside diode for applications up to 1700V. These high 
efficiency discrete power devices with very low power losses 
provide several advantages for vehicles such as better fuel 
consumption and decreased carbon dioxide emissions, higher 
operating temperature, higher alternator efficiency and better 

heat dissipation with lower forward voltage drop.
Yole Développement sees the total power MOSFET market 

growing to $7.5bn in 2020, a 3.4 percent annual growth from 
2016 to 2020. There is also substantial growth for the IGBT 
market, with electronic vehicles and charging stations driving 
silicon IGBTs, estimating market growth of 10-12.5 percent per 
year between 2016 and 2022.

“The automotive industry is seeing record levels of semicon-
ductor content to support exciting capabilities for safety, ef-
ficiency and convenience,” said Dr. Brad Ferguson, SkyWater’s 

Chief Technology Officer. 
“This trend drives strong 
demand for high efficiency 
onboard power manage-
ment like that enabled by 
Steifpower’s technology. 
We are very pleased about 
our collaboration with  
Steifpower which positions 
us to better address these 
key markets.” 

“SkyWater’s Technology 
Foundry model and ex-

pertise in developing custom process flows is well aligned with 
Steifpower’s needs to support new products on our technol-
ogy roadmap,” said Domenico Lo Verde, Founder & Managing 
Director. “We are excited to be working with SkyWater on this 
and other projects in the future.”

https://www.facebook.com/EENews-Europe-264480083592516/
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Developing vision systems with dissimilar sensors
By Tom Watzka

Drones, intelligent cars and augmented- or virtual-reality 
(AR/VR) headsets all use multiple image sensors, often 
of different types, to capture data about their operat-

ing environment. To supply the image data the system needs, 
each sensor requires a connection to the system’s application 
processor (AP), which presents design challenges for embed-
ded engineers.

The first challenge is that APs have a finite number of I/O 
ports available for connecting with sensors, so I/O ports must 
be carefully allocated to ensure all discrete components requir-
ing a connection to the AP have one. Second, drone and AR/VR 
headsets have small form factors and use batteries for power. 
Therefore, components used in these applications must be as 
small and power efficient as possible.

One solution to the AP’s shortage of I/O ports is the use of 
Virtual Channels, as defined in the MIPI Camera Serial Inter-
face-2 (CSI-2) specification. They can consolidate up to 16 dif-
ferent sensor streams into a single stream that can then be sent 
to the AP over just one I/O port.

The hardware platform of choice for a Virtual Channel imple-
mentation is the field-programmable gate array (FPGA). Alterna-
tive hardware platforms take a long time to design and may 
not have the low-power performance needed for applications 
like drones or AR/VR headsets. Some would argue that FPGAs 
have too large a footprint and consume too much power to be 
a feasible platform for Virtual Channel support. But advances in 
semiconductor design and manufacturing are enabling a new 
generation of smaller, more power-efficient FPGAs.

Situational overview
The growing demand among consumers for drones, intelligent 
cars, and AR/VR headsets are driving tremendous growth in the 
sensor market. Semico Research sees automotive (27% CAGR), 
drone (27% CAGR), and AR/VR headset (166% CAGR) applica-
tions as the primary demand drivers for sensors, and forecasts 
semiconductor OEMs will be shipping over 1.5 billion image 
sensors a year by 2022.

The applications mentioned above require multiple sensors 
to capture data about the application’s operating environment. 
For example, an intelligent car could use several high-definition 
image sensors for the rearview and surround cameras, a LiDAR 
sensor for object detection, and a radar sensor for blind-spot 
monitoring – see figure 1.

This proliferation of sensors presents a problem as all of 
these sensors need to send data to the car’s AP, and the AP 

has a finite number of I/O ports available. More sensors also 
increase the density of wired connections to the AP on the 
device’s circuit board, which creates design footprint challenges 
in smaller devices like headsets.

One solution to the AP’s shortage of I/O ports is the use of 
Virtual Channels. Virtual Channels consolidate video streams 
from different sensors into a single stream that can be sent to 
the AP over a single I/O port. A popular current standard for 
connecting camera sensors to an AP is the MIPI Camera Serial 
Interface-2 (CSI-2) specification developed by the MIPI Alliance. 
CSI-2 can combine up to 16 different data streams into one by 
using the CSI-2 Virtual Channel function. However, combining 
streams from different images sensors into one video stream 
presents several challenges.

Challenges of enabling virtual channels
Combining sensor data from the same type of sensor into one 
channel isn’t a complicated proposition. In one approach, the 
sensors can be synchronized and their data streams concat-

enated so that they’re able to be sent to the AP as one image 
with twice the width. The challenge arises from the need to 
combine the data streams of different sensors.

For example, a drone could use a high-resolution image 
sensor for object detection during daylight operation, and a 
lower-resolution IR sensor to capture heat patterns for object 
detection at night. These sensors have different frame rates, 
resolutions, and bandwidths that can’t be synchronized. To 
keep track of the different video streams, every CSI-2 data 
packet needs to be tagged with a Virtual Channel identifier so 

Fig. 1: In today’s intelligent cars, sensors (radar/LiDAR, 
image, time-of-flight, etc.) enable applications like emergency 
braking, rearview cameras, and collision avoidance.

Fig. 2: Virtual Channels combine data streams from multiple 
sensors to conserve I/O ports. Data streams from different 
sensors require processing to synchronize clock rates and 
output frequencies.

Tom Watzka is Technical Mobile Solutions Architect at Lattice 
Semiconductor – www.latticesemi.com
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that the AP can process each packet as needed – see figure 2.
In addition to packet tagging, combining data streams from 

different types of sensors also requires the sensor data pay-
load be synchronized. If the sensors operate at different clock 
speeds, separate clock domains need to be maintained for 
each sensor. These domains are then synchronized before be-
ing output to the AP.

A dedicated hardware bridge is needed  
for processing
Implementing a bridge solution to support Virtual Channels 
in hardware can address the issues described above. With a 
dedicated Virtual Channel bridge, all image sensors connect to 
the bridge’s I/O port so that the bridge can connect to the AP 
over a single port, freeing up valuable AP ports to support other 
peripherals – see figure 3. This also addresses the design foot-
print challenge created by tracing multiple connections between 
sensors and the AP on the device’s circuit board; the bridge 
consolidates those multiple traces to the AP.

FPGAs allow for the implementation of parallel data paths 
for each sensor input, with each path in its own clock domain. 
These domains are synchronized in the Virtual Channel Merge 
stage as seen in Figure 3, removing the processing burden from 
the AP.

Benefits of PLD-based  
virtual channel hardware 
When it comes to implementing Virtual Channel support in 
hardware, the most compelling integrated-circuit (IC) platform 
choice is the FPGA. FPGAs are ICs with flexible I/O ports that 
can support a wide variety of interfaces. They also have large 
logic arrays that can be programmed with hardware description 
languages such as Verilog.

Unlike ASICs, which require lengthy design and quality-as-
surance (QA) processes, FPGAs have already been QA-qualified 
for manufacturing and can be designed in days or weeks. 
However, traditional FPGAs are typically viewed as physically 
large, power-hungry devices that aren’t well-suited for power-
constrained embedded applications. That script flips, however, 
with the CrossLink family of FPGAs from Lattice Semiconductor. 
The family provides the combination of performance, size, and 
power consumption that’s needed for video-bridge applications 
utilizing Virtual Channels. The FPGAs offer two 4-lane MIPI D-
PHY transceivers operating at up to 6 Gb/s per PHY and a form 
factor as small as 6 mm2. They support up to 15 programmable 
source synchronous differential I/O pairs such as MIPI-D-PHY, 
LVDS, sub-LVDS, and even single-ended parallel CMOS, yet 
consume less than 100 mW in many applications. Sleep mode 
is supported to reduce power usage in standby. Lattice also has 
an extended software IP library to help speed up implementa-
tion of different bridging solutions.

Summary
Virtual Channels enabled by the MIPI Camera Serial Interface-2 
(CSI-2) specification help embedded engineers consolidate 
multiple sensor data streams over a single I/O port, reducing 
overall design footprint and power consumption for applica-
tions using large numbers of images sensors. By virtue of their 
re-programmability, performance, and size, low-power FPGAs 
allow customers to add support for Virtual Channels to their 
device designs quickly and easily.
This article first appeared on Electronic Design -  
www.electronicdesign.com

AI-based system warns drivers of obstacles
By Christoph Hammerschmidt

A software development kit is now available for the HERE 
platform of digital live maps, which uses artificial intel-
ligence to transform front cameras into intelligent vehicle 

sensors. Software providers can thus signif-
icantly increase the safety level of vehicles 
with comparatively simple means.

With the help of artificial intelligence (AI) 
and machine learning (ML), the HERE Live 
Sense SDK transforms devices with front 
cameras such as smartphones, dashcams 
or vehicle cameras into smart vehicle sen-
sors. These can permanently capture their 
surroundings. They can identify objects 
such as other vehicles, pedestrians or 
cyclists as well as traffic lights and traffic signs and potential 
hazards such as potholes, road closures or construction sites.

Based on the collected data, the HERE Life Sense SDK then 
informs drivers via audio and image notifications so that they 
can adapt their driving behaviour accordingly. This is done in 
real time on the device itself, without the need for cloud data 

processing or an Internet connection. The SDK is also capable 
of comparing changes in the route with the navigation sys-
tem map and informing the driver of current changes, such as 

changes in speed limits.
The Live Sense SDK uses multiple AI/

ML detection models to detect and classify 
objects on the road. These include the de-
tection of unexpected changing conditions 
such as road closures not yet shown on the 
map, construction sites and temporary road 
works. The software can also recognize and 
classify traffic signs.

The SDK is aimed at automobile 
manufacturers, fleet operators, ride hailing 

providers and app developers. They can thus integrate the AI/
ML detection models into applications or devices and make AI 
functionalities available to their customers. The SDK is currently 
available in a beta version for Android and will soon also be 
available for iOS. In addition, the platform provider is already 
working with customers on initial commercial implementations.

Fig. 3: To minimize the I/O ports used to connect sensors 
and the AP, a hardware bridge with Virtual Channel support 
consolidates multiple sensor streams for delivery over a 
single I/O port.

https://twitter.com/eenewseurope
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Automotive industry outlook: Software 
passes hardware on the fast lane
By Christoph Hammerschmidt

Car electronics are undergoing massive change. Where in 
the past new generations hardware determined develop-
ment, software will dominate in the future. The focus will 

be on vehicle data and its use.
The software will be the big 

“game changer” for the vehicle 
generations ahead: That was the 
tenor of the keynote speeches of 
several thought leaders of the au-
tomotive industry at ELIV (Electron-
ics in Vehicles). At the prestigious 
congress, organized by the German 
engineering association VDI, top 
developers from the automotive 
industry are traditionally looking into 
each other’s pots and pans. Three 
keynote speeches emphasized the 
importance of software not only for cars as such in the future, 
but also for providing new functions, accelerating development 
cycles and maintaining the competitiveness of the automotive 
industry. “Software is the game changer par excellence,” said 
Uwe Michael, chief electronics developer at Porsche.

While the value share of mechanics in vehicles is declining 
and that of electronic hardware is stagnating, Michael sees the 
value share of software rising drastically in the future. Michael 
called for a rethink in the development departments of the 
automotive industry. “We need open, service-oriented archi-
tectures with cross-company standardized APIs,” says the 
Porsche innovator.

Siegmar Haasis, CIO of the R&D department at Daimler, 
emphasized the value of the data generated by the cars for the 
OEMs. However, the transformation of car manufacturers from 
mechanics-oriented companies to software- and data-driven 
organizations requires enormous investments. These invest-
ments can no longer be made by one company alone, Haasis 
explained. 

“We have to create alliances because we can’t do it alone,” 
he said. The control units of vehicles, dozens of which are 
now distributed in cars, are being replaced by “host comput-
ers” that are supposed to perform more comprehensive tasks. 
Once all this has been achieved, enormous strategic advan-
tages are tempting: “Then we think about release cycles (for 
new functions) of days or even hours, not months,” Haasis 
explained.

Christoph Grote, Head of Electronics Development at BMW, 
pointed out that the data - including that from the vehicles - is 
increasingly being stored and processed in the cloud. BMW is 
working on a data ecosystem that will also offer access to in-
terested third parties on a graduated basis. There are plenty of 
examples of use - from the automatic verification of designs to 
the automatic creation and updating of HD street maps to the 
marketing of certain data to third parties - one example is the 
reservation of parking spaces in urban areas on the basis of 
sensor data from cars. In all this, insured Grote, BMW attaches 
the utmost importance to cybersecurity and privacy.

All this shows that the character of the software in the 
vehicles will change significantly over the next few years: The 
isolated, ECU-bound solutions for embedded software is gradu-

ally replaced by a vehicle IT system 
that plays a strategic role as a dif-
ferentiating factor for the respective 
manufacturers and is increasingly 
similar to the corporate IT system.

An online survey of the congress 
participants showed, however, 
what the assembled developers are 
most concerned about. Cyber-
security is currently the biggest 
concern for automotive electronics 
developers. In any case, 59% of 
the developers found Cybersecurity 
the most relevant technology for 

their work, followed by Artificial Intelligence (45%) and software 
updates via the air interface (OTA) with 40%.
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Sensor IC targets EVAP systems in ICE  
and hybrid vehicles
Implementing fuel pressure vapor detection using so-called 
EVAP (evaporation) systems is increasingly important for auto-
motive manufacturers, as more regions introduce strict legisla-
tion which prohibits the venting of fuel 
vapor to the atmosphere. Melexis now 
is introducing a relative pressure sensor 
IC that helps carmakers to implement 
EVAP systems. The MLX90821 sensor 
IC is designed for measuring very low 
pressures in automotive applications. 
Using the latest MEMS technology 
closely integrated with an analog signal 
chain and digital signal processing, the device is a system-in-
package IC solution for the reliable measurement of fuel vapor 
pressure as low as 50 mbar and up to 700 mbar. As vapor 
builds up inside fuel tanks and crank cases, the EVAP systems 

are designed to capture, store and responsibly dispose of the 
vapor, preventing it from escaping into the air. Pressure sensors 
that can operate at very low pressures, like the MLX90821, are 
a crucial part of these systems, as they are able to detect even 
the smallest leaks that can potentially appear at any point in the 

EVAP system. The MLX90821 has the 
range, reliability, stability and accuracy 
to cover EVAP systems for both internal 
combustion and hybrid engines, giving 
tier 1 and module manufacturers the 
ability to standardize on a single design 
for both types of engine, using a sensor 
IC that is factory calibrated but can 
also be customized for each individual 

application. Its packaging is certified to operate between -40℃ 
and +150℃. 
Melexis
www.melexis.com

Autonomous concept car from Toyota 
offers living room atmosphere
By Christoph Hammerschmidt

For the Tokyo Motor Show, Toyota has developed the LQ 
concept car, not only to demonstrate how a car can drive 
autonomously at level 4, but also to show how it communi-

cates with its driver, passengers and passers-by: mostly by light. 
The LQ study is the successor of Toyota’s “Concept-i”, which 

was presented at the CES 2017. The new edition is characterised 
by a forward-facing silhouette with large glass surfaces. Interior 
and exterior merge into one another - also thanks to the glass 
doors. The core, however, is the equipment with technologies that 
today’s Smart Home users are accustomed to. First there is the per-
sonal assistant Yui. It records the driver’s state of mind and reacts 
accordingly. In addition to interactive communication using artificial 
intelligence, the system can adapt vehicle lighting and air condition-
ing, release fragrances, offer other human-machine interactions, 
and adjust seat ventilation according to temperature. The assistant, 
developed in collaboration with the Toyota Research Institute (TRI), 
also compiles individual playlists and provides real-time information 
on topics of interest to the driver. 

In addition to TRI, Toyota has also worked 
with other companies such as JTB Corpora-
tion to calculate individual routes, AWA Co. 
Ltd. for music and NTT DoCoMo for a stable 
5G high-speed connection. The LQ enables 
SAE level 4 automated driving, i.e. the car 
drives fully autonomously, but the driver must 
be able to intervene immediately at any time 
if a potentially dangerous situation is develop-
ing. Toyota has also developed an automated 
parking system in collaboration with Pana-
sonic: Once the occupants have been dropped off at the desired 
destination, the vehicle automatically searches for a parking space. 
This eliminates the need for tedious searching for a parking space. 
At the same time, parking space can be saved: The system only 
needs a distance of 20 centimetres to the front and rear for parking.

This functionality is made possible by a combination of cameras, 

sonar and radar, which 
help determine the 
position of the vehicle 
with an accuracy of just 
a few centimetres, as 
well as high-precision 
positioning using high-

precision road maps. In addition, the LQ uses V2X communication 
to wirelessly and automatically exchange data with cameras in-
stalled in the car park. The vehicle sensors and parking lot cameras 
will also detect other road users and pedestrians on the automated 
route and automatically stop the vehicle if an obstacle is detected.

In a rather minimalist interior, the driver looks at an OLED instru-
ment display being used for the first time at Toyota. The dashboard 
design surrounds the driver and guarantees good visibility at the 
same time. A head-up display developed jointly with Panasonic 
integrates augmented reality, providing all important information in a 

large display. Warnings, traffic signs and route 
guidance are displayed three-dimensionally 
and easily understandable in the landscape 
visible through the windscreen.

The vehicle also offers new internal and 
external communication functions: the roof 
lining and foot area are transformed into an 
intuitive platform for the exchange of informa-
tion between the vehicle and passengers. The 
integrated lighting shows the automated or 
manual driving mode in different colours. Indi-
vidual spot lighting in the footwell also reveals 

which passenger is being addressed by Yui, the virtual assistant.
Using a digital micro-mirror device in the headlights, the Toyota 

LQ can also project various information onto the road, such as road 
conditions. The vehicle manufacturer’s engineers have developed a 
DLP array with one million embedded mirrors for this purpose.

ELECTROMOBILITY ADVANCESDESIGN & PRODUCTS

Toyota’s LQ autonomous concept car.

Interior: richly equipped with 
communication by light.
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On Semi, AImotive form sensor fusion partnership
Broadline chip vendor On Semiconductor has announced that it will work with 
autonomous vehicle technology pioneer AImotive (Budapest, Hungary) to develop 
prototype sensor fusion platforms for automotive applications. The offer of such 

platforms will enable customers to explore designs 
for subsystems that integrate sensors and data 
conditioning hardware. The companies are planning 
to make a series of hardware demonstrators that will 
combine image sensors, radar sensors and proces-
sor chipsets from On Semi with machine learning 
algorithms, machine learning hardware acceleration 
and simulation capabilities from AImotive. A move 

to AI-enabled subsystems within an automobile is expected to provide superior ac-
curacy and robustness and lower power and lower latency due to reduced amounts 
of data being transferred between nodes inside the vehicle. The prototypes will 
utilize AImotive’s aiWare neural network acceleration IP in FPGA-based prototypes 
as well as modules of software from its aiDrive software portfolio.
On Semiconductor
www.onsemi.com

Aurix family expanded with high-end chips  
for radar applications
With a new microcontroller from the Aurix family, Infineon aims to serve new vehicle 
radar applications such as corner radars for driver assistance systems and auto-

mated driving. The manufacturer has equipped 
the device with an improved signal processing 
unit, a large SRAM memory and four 300 MHz 
Tri-core processor cores, plus two lockstep cores. 
The TC3A’s SPU 2.0 signal processing unit is an 
evolution of Infineon’s radar signal processing 
accelerator. It features reduced latencies for fast 
Fourier transformation, advanced interference 

reduction functions, and various modulation schemes. This allows first-tier custom-
ers to improve radar resolution at a low cost. The TC3A communicates with down-
stream sensor fusion logic via a fast Monolithic Microwave Integrated Circuit (MMIC) 
interface at up to 600 Mbps. In order to protect the device against cyber attacks, it 
is equipped with a hardware security module according to EVITA Full specification.
Infineon
www.infineon.com

Film heaters ensure reliable deicing of ADAS sensors
Sensors for ADAS systems such as camera, radar and lidar have to accurately 
function under all weather conditions. Especially at freezing temperatures, sen-
sors must be deiced quickly and kept ice-free while the vehicle is on the road. To 

ensure reliable and permanent deicing of these 
sensors, Schreiner ProTech has developed film 
heaters based on printed electronics. The func-
tional films are lightweight, flat and flexible so 
that they can be applied close or directly to the 
sensor with minimal space requirements, which 
makes them ideally suited for this specific type 
of application. The flexibility of the films and the 
variable design of the conductive tracks allow 

for customization of the film heater in terms of shape and size, and adaption to any 
geometry and curvature of the component. Due to state-of-the-art die cutting, laser 
and printing technologies, complex contours with tight tolerances can be achieved. 
Schreiner ProTech
www.schreiner-protech.com
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Faster electrical testing: A story from  
an electric vehicle manufacturer
By Andrea Vinci 

It is often overlooked by those not working in the battery 
world that large capacity batteries, like those seen in electric 
vehicles or building-sized uninterruptible power supplies, are 

really a network of interconnected smaller batteries. By stacking 
many batteries together, an effective “super” battery can be cre-
ated and seen as one large battery from an electrical perspec-
tive. 

Arranging stacked batteries in different configurations allows 
to tune the electrical characteristics of your final “super” bat-
tery; arranging batteries in series can provide a higher voltage, 
while connecting batteries in parallel will allow for higher cur-
rents.

Combining batteries presents its own set of potential prob-
lems in electrical circuits. First, there’s the internal resistance of 
batteries, mostly caused by the chemical reactions that power 
the cell. This internal characteristic means that as you draw 
current from a battery, the voltage across the battery’s termi-
nals will decrease. The drop in voltage can cause drop-outs 
in whatever is being powered. This fact most recently made 
headlines when Apple implemented measures to prevent users 
seeing shutdowns due to these drop-outs as their phone batter-
ies aged. 

Current passing through a resistor generates heat, and the 
same is true of the internal resistance of a battery; current pass-
ing through the battery either while discharging or charging, 
will generate heat. The chemical reactions that power batteries 
are all sensitive to temperature and excess heat can be both 
detrimental and dangerous. There is also an external resistance 
seen when connecting many batteries together. No matter how 
small a connector you use for the connection, you will still have 
resistance, perhaps only tens of micro-ohms, but still significant 
and tied to generating unwanted heat.

Minimizing these resistances is so important that a fully 
constructed EV battery must have all these resistances tested 
before a battery can pass inspection, as a fail means more work 
for the production. 

Finding the best solution to minimize the time spent measur-
ing these resistances (there can be 30 or more for every “super” 
battery) and exactly identifying any problem connectors is criti-
cal. 

Some options can have the accuracy and reliability but may 
be too slow, while very fast alternatives returned wildly differ-
ent results when run multiple times. Also, they can be difficult 
to implement, with many LabVIEW modules and connectors 
required. 

Keithley solution proposal  
and characteristics
We supported our customers wanting to measure many low 
resistances, as well as doing it quickly and simply. Two instru-
ments were used in tandem, a Keithley Model 2450 SourceM-
eter Source Measure Unit acted as a precision current source 
while a Keithley Model 3706A acted as both a switching system 
and sensitive DMM/voltmeter. 

You may be wondering why two instruments are used to 
measure resistance in this case, one as a current source and 
one as a voltmeter. If the 3706A is a Switch and DMM, why 
not just use it to measure resistance? One reason is increased 
speed. A DMM measures resistance by sourcing a current and 
measuring voltage. Ohms law tells us that the resistance is 
measured voltage divided by sourced current. But DMMs are 
severely limited in being only able to source fixed current values 
and those values are not very high. For low resistances, a very 
small voltage will be generated that requires a longer settling 
time to measure. By using a higher current, larger voltages can 
be measured faster. Also, when resolving small resistances by 
measuring voltage, thermoelectric EMFs can cause a constant 
voltage offset to appear in your measurement. You can eliminate 
this offset from your result by measuring voltage twice, once 
with current being sourced in one direction, and again with the 
current direction reversed. This technique known as the “current 

Andrea Vinci is Technical Marketing Manager for Tektronix 
EMEA – www.tektronix.com

Speed and 
reliability in 
electrical testing 
can be of the 
utmost importance.

The Keithley 3706A is a combined 576 channel switching 
system and 7.5 digit DMM. The number of channels and high 
accuracy DMM make it ideal for testing these EV battery 
connections.

The 2450 SourceMeter is a graphical touch-screen source 
measure unit with excellent current accuracy (10fA minimum 
resolution).
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reversal method” is commonly 
used for low resistances. 

The 2450 SourceMeter is a 
4-quadrant voltage and current 
supply so can precisely source 
current in both the positive and 
negative direction.  For these 
reasons, it was determined that a 
two instrument solution was best 
in this application.

The measurement speed was 
increased to the maximum by us-
ing a piece of technology called 
Test Script Processing, or TSP.  
All Keithley TSP-enabled instru-
ments have an embedded user 
accessible processor on them 
that can directly run code that 
controls the instrument, similarly to an Arduino or a Raspberry 
Pi but running on a precision piece of test equipment. The 
dedicated programming language based on Lua allows you to 
embed instrument commands directly into written code itself, 
rather than having a separate “carrier” language like Python or 
MATLAB sending SCPI com-
mands that take time to propa-
gate through the communication 
bus. 

TSP scripting language sits 
close to the processor language, 
allowing good execution speed 
without complex code compila-
tion. Two TSP-enabled instru-
ments can share a dedicated, 
low latency trigger and com-
munication bus called TSP-Link 
over standard ethernet cables, 
controlling each other in a master-slave relationship. Consider 
the following examples that get the storage capacity of an 
instrument buffer, called DataBuffer:

Python code: BufferLength = instrument.
write(“TRACe:POINts? \”DataBuffer\””) 

TSP code: BufferLength = DataBuffer.capacity
Notice the Python code must have the command wrapped 

in a query function, which in this case also forces the uses of 
escape characters with the quotation marks required by the 
command. The TSP code meanwhile can directly grab the 
value from the buffer without any 
wrapper functions or confusing 
command names. The Buffer-
Length variable can then be 
used for code on the instrument 
without having to be sent back to 
an external computer, saving that 
communication time and simpli-
fying your code base by having 
instrument commands exist on 
the instrument itself.

Finally, the code run on the 
instrument doesn’t have to be 
the entire program, you can just as easily create lightweight 
function calls that work the same as built-in commands, 
but fully customized! Consider our 2450 and 3706A working 
together to measure the resistance of our battery connectors. 
In a traditional remote control setup, you would send all the 

commands individually to source 
current and measure voltage 
to each instrument. Then you 
would get the raw data back 
and calculate resistance in your 
controlling program. But you 
might not need each individual 
current and voltage, you only 
care about the resistance, right? 
Suppose instead you simply sent 
a command like “Measure_Re-
sistance()” that instructed the 
instruments to perform all those 
individual steps themselves, and 
only returned the one result you 
wanted, the resistance. This is 
what TSP allows you to do.

The solution applied to EV battery testing 
Let’s now see what the script that sits on the 2450 SourceMeter 
to perform the EV battery test does. 

The 2450 is connected to the 3706A Switch/DMM via 
TSP-Link, the high-speed, low latency bus for TSP. The 2450 

commands the 3706A switch to 
close the correct relays to make 
connections to the test point. 
Then, the 2450 sources current 
in one direction and commands 
the 3706A DMM to make a volt-
age measurement. The sourced 
current is then reversed and the 
3706A is commanded to make 
another voltage measurement. 
Finally, the 2450 gets the voltage 
measurements from the 3706A 
and calculates the resistance of 

the test point from those voltage measurements and the value 
of the current it sourced using the current reversal method. That 
loop is repeated until all the test points are measured. At the 
very end of the script, a table with each test point resistance is 
returned to the controlling computer for processing.

All this was integrated into the custom build software to 
control the production tests of the customer; the controlling 
computer only needed one connection to the 2450 (which offers 
USB, LAN, and GPIB connections). The language behind TSP 
is quite simple to write and can exists only in the instrument 

itself, so the code to perform this 
particular test changed from be-
ing a large block of sending SCPI 
commands and logic to a simple 
script call.

This made the solution able 
to measure 30 test points in less 
than 1.25 seconds, while the first 
option presented to our engineer 
in charge of these resistance 
measurements took more than 
9 seconds, thus more than 80% 
reduction in test time.

We also addressed customer’s concern over measurements 
repeatability. Our combination of instruments provided excellent 
stability over thousands of readings, with hundreds of nano-
ohms of noise on our measurements, well under the noise floor 
required.

The solution test setup: A single GPIB cable connected to the 
SMU, which uses TSP-Link to control the 3706A. Force leads 
from the 2450 route through a switch card in the 3706A to 
reach the test fixture that holds the EV batteries.

Resistance 
measurements 
with the 2450 & 
3706A. Over 10,000 
cycles of testing 
demonstrated only 
hundreds of nano-
ohms of variability.

Speed 
improvement 
with Keithley 
TSP. The solution 
presented provides 
a time savings of 
more than 80% 
compared to a prior 
option.
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Why simulation is the key to building safe 
autonomous vehicles
Jamie Smith

I recently had the honor of moderating a lively panel discus-
sion (Fig. 1) on testing autonomous vehicles (AVs). The panel 
showcased industry experts with a deep understanding of 

the challenges and the 
insights necessary to ad-
dress them.

While everyone agreed 
with the importance of 
building a safe Level 4 (L4) 
autonomous car, many of 
the existing AV develop-
ers are still looking for the 
“North Star” to guide their 
test methodology. We 
brought together a broad 
collection of perspec-
tive—senior leaders from 
an OEM, suppliers, and 
a simulation startup—to 
share their perspectives:
•   Matthijs Klomp, Vehicle Motion and Climate Solution Archi-

tect, Volvo 
•   Thomas Herpel, Test System Development Manager, Zukunft 

Mobility  (a company of ZF) 
•   Paul Borbely, Tools Development Manager, Valeo 
•   Celite Milbrandt, Founder and CEO, monoDrive 
Here are the three major takeaways I got from the discussion:

Unique challenges
No industry organization has laid out a ratified testing methodol-
ogy for L4+ autonomous vehicles. The consensus from the pan-
elists is that though regulations are behind, testing is critical to 
build safe autonomous cars. Currently, automotive companies 
are very good at testing the individual components, whether it’s 
a camera, radar, or LiDAR. This has proven effective for building 
L1 or L2 autonomous vehicles.

Such systems have helped human drivers drive more safely. 
However, if we want true autonomous vehicles on the road, we 
need to figure out how to test com-
plex systems with many advanced 
sensors sharing information with 
a processing system that uses 
artificial intelligence (AI) to identify 
all objects around the car to make 
the best and safest decision. The 
panelists reiterated the complexity 
of these systems. 

It’s important to understand that 
AI may interpret information differ-
ently based on very subtle changes 
in the image, radar sensor, or 

LiDAR sensor data cloud. When the sensors are integrated 
with a central computing component, the OEMs and suppli-
ers will need to develop, test, and validate the brain with the AI 

algorithms to be able to 
correctly identify road-
blocks, pedestrians, cars 
on the road, and surround-
ing environment, and in 
turn decide the safest path 
forward.

However, simply 
extending the current 
component-level testing to 
a full autonomous-driving 
stack is very difficult for 
several reasons:

You will have more sen-
sors to test. 

You will need to test the 
system, not just compo-

nents. 
You will need to test and verify the algorithms in different, 

nearly countless scenarios and environments.   
All of those will escalate the development time and cost 

exponentially with the current approach—it’s not scalable. Cur-
rent physical testing isn’t enough; therefore, virtual testing will 
be required.

SIL, HIL, road testing: what’s the split?
Though the industry is starting to realize the need for the virtual 
testing system, physical testing will never go away. The big 
question is to figure out what can be tested in the simulation 
software environment and what needs to be left for the physical 
testing.

While the exact split remains uncertain, perception testing 
starts with the simulation because many test scenarios are hard 
to duplicate in the real world. The model should be trained to 
correctly identify the objects; then it will be tested in different 

environments such as rain, day-
light, etc. If an engineer is able to 
run such scenarios in the software, 
it sounds like it would be a great 
plan to move many of the tests to 
simulation-based test or software-
in-the-loop (SIL) test. 

There’s much hesitation to shift 
more testing to SIL, though, be-
cause most engineers don’t trust 
simulation. The key is the high-
fidelity realistic simulation tools 
that can be correlated to real road 
data. In such cases, the engineer 

can write thousands of scenarios, and then test, verify, and 
validate some scenarios with the real-world data.

Hardware-in-the-loop (HIL) testing was also an important 
thread during the panel discussion (Fig. 2). HIL uses the same 

Jamie Smith is Director of Global Automotive Strategy at 
National Instruments – www.ni.com  
This article first appeared on ElectronicDesign -  
www.electronicdesign.com

HIL uses the same control hardware and software that will 
run in the vehicle, but in a controlled lab environment.

The moderator and panelists from left to right: Jamie Smith, Celite 
Milbrandt, Thomas Herpel, Paul Boberly, and Matthijs Klomp.
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control hardware and software that will run in the vehicle, but 
in a controlled lab environment. HIL testing also allows design 
teams to inject the data at different points in the system to 
increase the test coverage and include actual hardware tim-
ing and behavior to validate sensor faults, bitstream errors in 
the sensors, and communication bus errors, in real-time. HIL is 
still a required step in the validation process and must be done 
before the vehicle is on the road, perhaps now more important 
than ever. 

Test coverage: how much testing is enough? 
At some point, the company has to declare “we’ve done 
enough testing and we trust that this 
vehicle is safe.” Most automotive teams 
are conscientious and skilled, but some 
companies may have time-to-market 
pressures or knowledge gaps that 
cause them to implement an incomplete 
test plan. How does that sound? Scary, 
right?

So, how should we approach it then? 
A virtual world that mimics the real-
world environment very accurately and 
precisely would allow test engineers to 
generate test scenarios, run those test 
cases, and cover the most critical test 
cases to validate the safety of the cars. 
Such a high-fidelity simulation environ-
ment allows companies to increase the 
test coverage by being able to train 
the data via slight modifications of the 
environment. 

Perception is all about identifying all 
of the environment within “sight.” All 
elements need to be identified cor-
rectly. To do this properly in simula-
tion, you need to not only simulate the 
visual world, but also materials of the 
real world, as well as the behavior of 
environment and other intelligent ac-
tors—for example, whether people are 
walking, biking, or driving). We can’t 
forget about animals and scooters. 
You also need to simulate the vehicle 
dynamics and the behavior of the all 
sensors in the vehicle. 

With all of this in simulation, we can 
test the perception and planning of the 
vehicle, but we still need to test the 
controls. We need to be sure that when 
a decision is made to steer left or right 
or stop, the car responds quickly and 
reliably. That will require a totally differ-
ent, yet better understood set of simula-
tion tools, and yes, more HIL testing.  

So, will comprehensive simu-
lation eventually take hold?
The increase of the simulation usage, 
testing sensor fusion, and boosting the 
test coverage in SIL all sound great. 
Then, what’s the issue for moving for-
ward? The majority of the industry has 
a perception that simulation isn’t “good 

enough” to simulate the real-world environment. And the lack 
of the collaboration between OEM and Tier 1 suppliers doesn’t 
help to convince each other.

We, as the automotive test community, have an opportunity 
to educate the entire industry on the latest simulation tools and 
encourage the collaboration. Everyone wants autonomous vehi-
cles to be safer than human drivers, and we’re well on our way. I 
was encouraged to hear first-hand that some of the automotive 
industry folks are seeing the need to change the old perception 
to accept the new. The test community is coming together and 
tackling the challenges of getting safe and reliable autonomous 
vehicles on the road.

Reliability… 
the Only Option
NASA first selected our chip resistors for a mission to Jupiter and 
Saturn that launched in 1977 and is still operating in interstellar 
space. Our chip resistors continue to be selected for high reliability 
applications on Earth and in space. On Earth, our resistors are 
selected for mission critical applications in military weapon and 
defense systems. In space, our chips are found in weather and 
communications satellites and on missions to Mars, Jupiter, and Pluto. 

State of the Art, Inc.
RESISTIVE PRODUCTS

Made  
in the USA.

Mission Critical? 
Choose State of the Art resistors.

TEST & MEASUREMENT

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


28   November 2019 www.eenewseurope.com News @eeNewsEurope

TEST & MEASUREMENTDESIGN & PRODUCTS

Maximising the performance  
and potential of your oscilloscope
By Cliff Ortmeyer

If there is one tool that is practically essential for electronic 
design, it is the oscilloscope. The oscilloscope makes it pos-
sible to look inside a circuit and see how it is really perform-

ing. If there are signal-integrity issues or glitches affecting the 
operation of the circuitry, they will most likely show up on the 
screen of an oscilloscope. But to en-
sure correct results, it is vital to ensure 
that the signal going into the probe is 
as high quality as possible. Distortions 
caused by poor choices over probe 
selection and attachment can easily 
mislead the engineer and you do not 
want to be debugging part of a design 
when the bug is actually an artefact 
of the probing rather than the design 
itself.

Like the instruments to which they 
are attached, probes are examples 
of precision engineering that ensure 
the signal you see on the screen is 
as accurate as possible. It is easy to 
think of probes measuring voltage on a signal line at a particular 
point and having no effect on the signal itself, however, probes 
become part of the circuit under test, and introduce resistive, 
capacitive and inductive loading that can affect circuit be-
haviour. With careful control, this impact can be minimised to 
ensure the signal is only subtly affected. 

For the most accurate results, the goal is to select a probe 
with the most appropriate loading for the circuit-under-test to 
minimise unwanted interactions and enable you to access all of 
the power, features and capabilities of your oscilloscope.

Choosing the right probe:  
passive, active or logic?
An important starting point is the choice of appropriate probe 
type. Probes for high-performance oscil-
loscopes can be categorised as passive 
and active, with subdivisions into special-
purpose probes for taking differential 
measurements, connecting to logic buses 
and high-power lines.

The passive probe is a good general-
purpose option for measuring a variety of 
signal types and voltage levels. The pas-
sive probe, as its name suggests, has no 
active electronics and will impose some 
level of loading on the circuit under test, 
but, it is often the most affordable solution 
and the pairing of a passive voltage probe 
with a current probe will provide a good 
option for measuring power in many situations.

Passive probes are typically associated with an attenuation 
factor, such as 10x or 100x.  

The 10x attenuation probe will impose less loading on the circuit 
under test compared to a 1x probe. As circuit loading becomes 
more of a challenge for instance as circuit frequency increases 
with higher-impedance signal sources, picking a probe with a 
higher attenuation factor can help maintaining measurement 

integrity. The drawback of using 
a higher attenuation ratio is that, 
although it reduces signal distortion, 
there will be reduction in the signal’s 
amplitude at the oscilloscope. A 10x 
probe will reduce the input amplitude 
by a factor of 10.

Attenuation of 10x will make it 
difficult to look at signals of less 
than 10mV peak-to-peak. For many 
signals, however, the 10x attenua-
tor probe is a good general-purpose 
probe and the 1x probe can be re-
tained for measuring slower-changing 
signals with low amplitudes. Some 
probes have a convenient feature for 

switching between 1X and 10X attenuation at the probe tip and 
many oscilloscopes can automatically determine when a 1x or 
10x probe is being used, but it is important to check that the 
instrument’s input settings are matched to the probe and the 
volts/div display is accurate. 

Although general-purpose passive probes are often effective, 
they are less suitable for accurately measuring signals with fast 
rise times or circuits that are susceptible to loading. The steady 
increase in signal clock rates and edge speeds demands higher 
speed probes with less loading effects. High-speed active and 
differential probes provide ideal solutions when measuring high-
speed and/or differential signals.

Active and differential probes incorporate integrated circuits 
(ICs) designed specifically to link the circuit under test to the 

probe cable and retain maximum signal 
integrity. The latest generations of active 
probes can take a variety of measure-
ments – differential, single-ended and 
common-mode – without adjusting the 
probe-tip connections. 

Logic probes provide a convenient 
method for probing digital buses as they 
provide signal probes as well as a way of 
attaching ground connections in a com-
pact fashion. Measuring a signal requires 
two connections: one for the probe tip 
itself and the other for a ground connec-
tion and this adds to the amount of space 

required on the PCB being tested to make a good connection. 
Dedicated logic probes reduce the space required by using 
specialised connectors: each channel ends with a probe tip 
featuring a recessed ground that simplifies connection to the 
circuit-under-test. 

With an array of signal connections in a logic probe, it is 
Cliff Ortmeyer is Global Head of Solutions Development at 
Farnell – www.farnell.com
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therefore possible to reduce total space required through the 
use of a common ground connection. One type of design em-
ploys an automotive-style connector which eases the creation 
of custom grounds. For example, when connecting to square 
pins, an adapter that attaches to the probe head 
makes it possible to connect to a header. These 
probes offer good electrical characteristics with 
minimal capacitive loading.

Other forms of probe include current, high-
voltage and optical probes that are used for more 
specialised measurements, such as high-voltage 
AC or DC power rails. The probe interfaces of 
more advanced digital oscilloscopes will recog-
nise the type of probe automatically and configure 
the instrument appropriately, including supplying 
power. Active probes have their own amplifier and 
buffer circuitry that requires DC power.

Ground lead and probe tip accessories are 
also available to improve signal integrity when measuring 
high-speed signals. For example, ground lead adapters provide 
flexibility for the spacing between probe tip and ground lead 
connections to the circuit under test and maintain very short 
lead lengths from probe tip to the circuit under test to avoid 
compromising measurement integrity.

Understanding the tools  
inside an oscilloscope 
Once the probes are connected, the next 
step is to use the tools inside the oscillo-
scope to measure the parameters in which 
you are interested. Most digital oscillo-
scopes include automated measurement 
tools that simplify and accelerate common 
analysis tasks, however, there are important 
principles behind these techniques and 
knowing how to make those measurements 
manually helps ensure you have the right 
setup. 

The oscilloscope is primarily a voltage-
measuring device, but voltage measure-
ments also provide the ability to calculate 
the values of other parameters, such as current and power 
through Ohm’s law and the power law. Though these calcula-
tions can be performed by hand, many of today’s instruments 

allow these properties to be derived automatically. Analysis of 
the shape of the signal can also provide important clues as to 
the behaviour of the circuit under test. For example, in digital 
circuits, pulses can become distorted and cause a digital circuit 

to malfunction: a key reason for keeping distor-
tion from probing to a minimum. 

Another useful mode is XY. This mode on an 
oscilloscope provides a useful way of analys-
ing phase shift between two otherwise identical 
periodic signals. To perform this measurement, 
one signal is fed as standard to the vertical 
system whilst other is directed to the horizontal 
system that would normally be used for the 
time base. The waveform that results from this 
arrangement is called a Lissajous pattern and 
different characteristic shapes will show up as 
visually distinct patterns. Traditionally, digital 
storage oscilloscopes (DSOs) can have diffi-
culty displaying real-time XY displays and some 

instruments create an XY image by accumulating triggered data 
points over time and then creating the Lissajous pattern but 
digital phosphor oscilloscopes (DPOs) will acquire and display 
real-time XY-mode images. 

Using high-speed internal processors, digital oscilloscopes 
offer many advanced math operations that are useful in inter-
preting measurements and reducing the impact of distortion. 

For example, the insertion of a digital filter 
block can be used de-embed the character-
istics of the fixture on the circuit under test. 
In many cases, the processing block will be 
flexible enough to act as an arbitrary filter 
and it can be used, for example, to simu-
late the pre-emphasis and de-emphasis 
schemes used in high-speed serial proto-
cols.

With bandwidths that now reach into the 
tens of gigahertz and increasingly sophis-
ticated software that can automatically de-
embed signals, digital oscilloscopes make 
it possible to debug a wide range of circuit 

problems quickly but careful attention to probing and measure-
ment techniques ensure the engineer is not misled by unwanted 
distortions.

For Faster Results and Higher Performance
Cutting-edge and scalable single board chassis for test and measurement applications

Put together your desired solution: 
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More Information visit 
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Putting product labelling to the test
By Alastair McLaughlin

Testing goes beyond the physical assessment of products 
and extends to ensuring that the correct markings are ap-
plied in the correct manner, if it is to comply with market 

access requirements. In my experience, products often clear all 
the physical test requirements of a standard but fall down at the 
marking and instructions hurdle.

During assessment of a prod-
uct, it often becomes clear that 
end users or service persons need 
to be warned of a hazard in the 
equipment. For example, where 
large capacitors could electri-
cally shock a service engineer, or 
moving parts have enough force to 
injure an operator. In these cases, 
we need warning markings, also 
known as instructional safeguards. 
Aside from warnings, product 
legislation always requires trace-
ability marking. Electrical products 
also need rating markings for their 
connection to mains, fuse charac-
teristics, and so on. 

Product labelling requirements 
can feel confusing, as identifying 
the correct information buried in 
the legislation relating to a particu-
lar product can be difficult. Thank-
fully, there are some basic rules 
that can be applied. In this article I look at marking requirements 
for manufacturers and importers, consider warning symbols, 
text and legibility, and highlight the need for on-product versus 
packaging labelling.

Identification and traceability
Identification labels are intended to enable market traceability 
– back to the manufacturer, importer, or distributor. You must 
mark your full company name, as well as any trade name you 
use. 

Manufacturers must also put their name on their products. 
The EU requires that if the manufacturer is based in the Com-
mon Market, the product need only be marked with their ad-
dress, even if the actual production is taking place elsewhere. 
On the other hand, if the manufacturer is based outside the 
EU, the product must be marked with both the manufacturer’s 
and importer’s address – the importer being whoever brings 
the product into the EU. Lastly, the distributor must check the 
manufacturer and importer marked the product properly. There 
is an exception to this for retail chains’ own-branded products, 
as these need only be marked with the importer’s and dis-
tributor’s address, so that they can protect their sources from 
competition. 

Your identification label must include the type, batch, serial 
or model number, or another element that allows identification. 
Whatever is used, it must link to the product’s Declaration of 

Conformity and technical files.
Country of Origin (COO) need not be marked on a product in 

the EU. However, fair trading laws require that there is no false 
impression of origin, and customs laws require that import dec-
laration documents must state COO. Internationally, other laws 
apply – for example, in the USA and Canada, COO marking is 
required.

Warning symbols and text
Where your product has some hazardous parts that must be 
exposed to let it work properly, the test standards make an 
allowance and you can alert the user with a warning marking. 
There are many standardised warning symbols, internationally 
recognised, which can be found in IEC 60417. These must be 
used together with an explanation of the symbol in your instruc-
tion manual - you cannot rely on the symbol alone.

Aside from being required in the test standards, it is always 
important to explain the warnings you give, so that users can 
understand why they are being told about a hazard. Telling the 
user that they may die if they ignore your warning gives it a lot 
more impact!

Label application
While it is generally well known that it is an offence to omit the 
CE Marking, WEEE marking, or a safety warning on a product, 
there is still confusion over the legal status of many marks. For 
example, it is not widely known that misusing such marks is 
also an offence. 

This includes applying the CE Marking on products that are 
not in any CE Marking directive’s scope.

EU law requires warning markings must be clear and legible. 
I recommend symbols should be at least 2.75mm high, and 
text is at least 1.5 mm high, and in a contrasting colour. I base 
this recommendation on EN 61010-1, a harmonised standard, 
whereas the law only requires the marking to be legible.

Alastair McLaughlin is Senior Engineer at TÜV SÜD -  
www.tuv-sud.co.uk
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By EU guidance, if the product is large enough to accommo-
date the marking, it must go on the product. Aesthetic factors 
are no excuse for not applying markings directly to the product. 
Markings can instead be placed on the packaging only if the 
product is too small. Your markings must be visible for refer-
ence, which can be under a cover or door that the user can 
open, or on the rear or underside of a product, as long as it 
remains accessible.

Testing requirements
Markings must be durable and last the expected lifetime of the 
product. The standards for household and similar goods (EN 
60335-1 and family), audio-visual equipment (EN 60065), IT & 
business equipment (EN 60950-1), and the combined IT & AV 
standard (EN 62368-1) therefore include a rub test applied to 
markings. The label is rubbed by hand for 15 seconds, firstly 
with a cloth soaked in water, and secondly with a cloth soaked 
in petroleum spirit. 

The test standard for laboratory and measuring equipment 
(EN 61010-1 and family) specifies a similar test, but using iso-
propyl alcohol (IPA, propan-2-ol), for 30 seconds.

When checking the durability of the marking, the effects of 
normal use must be considered. For example, markings by 
means of paint (other than enamel coating) on handles or parts 
that are likely to be cleaned frequently is not considered to be 
durable. In such cases, engraving or embossing is therefore 
recommended. 

Similarly, if your equipment uses harsh solvents, be sure to 
additionally test your markings against those solvents. There are 
many labels on the market claiming to be “solvent resistant”, 
but you must be careful to ensure that they are resistant to the 
right solvents for your application. For example, labels on a ma-
chine likely to be cleaned with an oily rag must be proof against 
oil, whereas those on an ink jet printer must be proof against 
the ink’s solvents.

Labels must not peel under test, and markings must remain 
legible. When any deterioration of the marking happens under 
test, it can be a sign that the marking is not durable enough for 
the long term.

Brexit considerations
Brexit is a fast-moving topic but no matter what happens next, 
EU Directives are already transposed into member states’ na-
tional law, so the UK’s legal framework will require little change. 
If there is a “no deal” Brexit, the UK will adopt a “UKCA” mark 
in place of CE marking. The UKCA draft legislation amends 
existing laws to include the UKCA Mark and change some 
terminology. For example, the term “harmonised standards” will 
change to “designated standards”, but the standards them-
selves will remain the same, so there will be a single standards 
model between the EU and UK. Consequently, for product 
labelling, very little will change.

A systematic approach
There is a lot of guidance online from the EU and national gov-
ernments. A good starting point for guidance on CE marking is 
the EU’s “Europa” website: https://ec.europa.eu/growth/single-
market/ce-marking_en

While product labelling may at first appear to be confusing, a 
systematic approach works best. Once you identify the direc-
tives and regulations that apply to your products, the labelling 
requirements simply follow.

Europe / Asia: Phone +49 (4102) 695 60  | US: Phone (201) 562 1999

www.spectrum-instrumentation.com
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Per fec t  f i t – modular  des igned  so lu t ions

45 different AWGs

130 different digitizers

5 MS/s to 5 GS/s speed
1 to 8 channels (cards)
2 to 48 channels (Ethernet-units)

40 MS/s to 1.25 GS/s speed
1 to 8 channels (cards)
2 to 48 channels (Ethernet-units)
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The dramatic impact of ESD on the shop floor
By Gordon McAlpine

Electrostatic discharge (ESD) is the sudden flow of electric-
ity between two electrically charged objects caused by 
contact, an electrical short, or dielectric breakdown. A 

build-up of static electricity can be caused by tribocharging or 
by electrostatic induction.

It has a dramatic impact on the shop floor. Sometimes these 
impacts can be blatantly obvious, like igniting solvents, and in 
other occasions, they can be less obvious, like dust build up, 
coating problems, and components jumping out of tape and 
reel. Then there can be the scenario of ‘ESD sales by fear’, 
where the ESD experts will make you believe that you need 
an ESD wrist strap to ground you whilst you use your mobile 
phone. It can go from one extreme to the other when discussing 
ESD.

This is how we keep on top of ESD
ESD is a concern in the Electronic Manufacturing Service (EMS) 
environment, but in manufacturing it’s more to do with the 
environment than ESD alone. Studies show that low humidity 
can impact product throughput. This isn’t surprising when you 
consider the drying effects of low humidity, and leads us on to 
consider the possible link between humidity and ESD. Static 
electricity is an issue in a variety of environments. One of the 
earliest examples of wrist straps for example, was during the 
Second World War where operators mixing explosive materials 
were earthed.

In the manufacturing 
environment, the big-
gest risk of static charge 
comes from people. 
To take precaution-
ary steps, machinery 
should be wired correctly 
and earthed, as should 
benches. You should 
consider every person to 
be a mobile static genera-
tor. Their movement, no 
matter how slight, will 
generate static electricity, 
with walking around the 
shop floor generating the 
highest degree.

Of course, there are 
mitigating factors that aid or diminish static charges through 
dissipation:
•   1 megohm current limiting resistor straps
•   Static mats and benches earthed through a resistor
•   Humidity: Levels of 50%RH and above have been found to 

reduce the risk of static build up in people.
And the opposite is true when humidity levels are lower, with 
increased dust levels causing blocked placement nozzles, dry-
ing out of solvents, lubricants and oils. In electronics manufac-
turing we can see 0402 chip resistors start to jump out of reel 
pockets at 35%RH, solder paste viscosity increases due to 
drying out, which also increases the risk of blocked apertures in 

stencils, so it’s easy 
to see the impact of 
static electricity and 
humidity on product 
throughput.

Most ESD testing 
involves specialist 
equipment which 
gives you a pass or 
fail, and of course 
this type of testing 
is valuable. How-
ever, investigating 
or even just daily 
monitoring can be 
cumbersome, espe-
cially in a high-paced, high mix/low volume modern facility. We 
needed to find a quick and simple way of monitoring our ESD 
protection systems.

If you accept that the largest contributors to ESD are humid-
ity and people, such as a shop floor machine operator, then 
measuring and recording humidity can be easy. What you now 
need to establish is at what the humidity level is within our envi-
ronment and do we have an issue?

How: We used an LCD display. This high impedance compo-
nent works on very low energy like static.

 
What to measure:
•   1. Earthing of machines and benches
•   2. Board storage areas
•   3. Wrist straps
•   4. Anywhere a person touches or carries a PCBA

The human body model charging force  
to the LCD display
When a person moves, they build up static charges. The charge 
decay/drain is de-
pendent on whether 
there is a connec-
tion (drain source) to 
earth, in most cases 
this drain source is 
either through wrist 
straps (when sitting 
etc.) or heel straps 
(when walking).

High humidity 
drains the charge, 
at 50%RH, so for 
example it is difficult 
to build up static 
charges, as these types of current drain paths have high resis-
tance which limits the current flow, and slows the decay time, 
safely discharging the potential damaging charges to earth. 
These connections are classified as soft earths.

Soft earth connections decay the charge in a slow controlled 
manner. Hard earths on the other hand, (where the connection 

Gordon McAlpine is Production Manager at Dynamic EMS – 
www.dynamic-ems.com

An electrostatic discharge can 
ignite a nearby solvent. 

In electronics manufacturing, 0402 
chip resistors start to jump out of reel 
pockets at 35%RH. 

Static charge powers the LCD display 
resulting in random display characters 
to show.
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is a direct low resistance path to earth), discharge the charges instantly, which causes 
the thermal damage (melts the aluminium traces of the silicone devices) to semicon-
ductors, as the unrestricted instantaneous current is very high.

At low humidity (under 45%RH), the display can show whether there is static 
charge build up, or if there are weaknesses in the electrical earthing within the facility. 
If the charges cannot be drained to earth, the charge will remain where it will continue 
to build up and the display bars will show in the display.

Inline tester for RAIN inlays and tags
The CISC RAIN Xplorer Inline is a unit for the high-speed performance testing of 
RAIN inlays and tags during the production process. The inline tester offers quality 
assurance during the production process from start to end and comes with a GUI 

that gives users a detailed overview 
of the performance metrics. The unit 
enables to spots anomalies during the 
production process in real-time, while 
offering users the flexibility to create 
their own performance matrix for better 
analysis. The instrument can test for 
performance on multiple frequencies on 
a single RAIN RFID inlay or tags at high 

speed to match the current market demand. It operates in the 800MHz to 1GHz 
range with a TX power range from 1 dBm to 28 dBm and a sensitivity of -80 dBm. 
The instrument can read EPC, TID and memory, it can also write to memory (encod-
ing). It comes with a GPIO for external trigger and a USB port for communication.
CISC Semiconductor
www.cisc.at

Advantest expands chip test platform  
to cover automotive ICs
Advantest’s RND520 test head has 52 slots, providing the highest pin count avail-
able with Advantest’s direct-dock testing option. As a member of the HIFIX (high-

fidelity tester access fixture) product line, the 
test head supports massively parallel wafer-
sort testing. It covers an area 40 percent 
larger than its predecessor while using center-
clamp technology to ensure stable contact 
during wafer sorting. In addition, the test head 
can operate over an extended temperature 

range up to 175° C. The enhanced 2GDME digital module leverages 256 channels 
to test a wide range of SoC devices used in automotive electronics including MCUs, 
APUs, ASICs and FPGAs operating at speeds up to 2 gigabits per second (Gbps). 
It features a dedicated high-performance parametric measurement unit (HPMU) 
for every 32 I/O channels, giving the unit an expanded current capacity up to 60 
milliamperes (mA) for every I/O channel. The module also supports high-voltage 
applications by enabling electrical stress testing and arbitrary waveform generator 
(AWG) and digitizer (DGT) functions valuable for characterization purposes.
Advantest
www.advantest.com.

For data and 
samples go to:

www.harwin.com/
gecko-mt

When SWaP 
matters most - 
Connect with 
Confidence
Mixed Layout 

Miniature Connectors 
with 10A per Contact

Harwin Gecko-MT EENews Europe Oct 19.indd   1 21/10/2019   16:07

At <45%RH, this chart shows the 
typical display bar segments visibility 
dependant on the integrity of the 
electrical earthing. At 50%RH, it is very 
difficult to generate static charges, 
although bad earthing will still show up 
in the display, even at high humidity.
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Laser wavelength and power meter  
delivers sub-nanometer resolution
Gamma Scientific’s Wavemon wavelength and power meter 
delivers accurate, real-time wavelength data combined with 

power measurement at a fraction of the 
cost of traditional spectrometers. Using 
proprietary optical filtering techniques and 
onboard calibration data, the Wavemon is 
able to resolve wavelength with accuracies 
to +/- 0.25 nm and +/- 0.01 nm repeatability 
and irradiance absolute accuracy of +/- 1%. 
The instrument is particularly well-suited 
for wavelength and power measurement of 
traditional laser sources, VCSEL devices, 
and LEDs. Real-time monochromator wave-

length monitoring is also readily achievable.  Ideal for test and 
characterization, the product is compatible with continuous-
wave and pulsed sources from 365 nm to 1,100 nm, with short-
wave infrared options. High dynamic range is achieved using 
a transimpedance amplifier with 5 gain ranges, and rock-solid 
stability via temperature stabilized detectors and optical filters. 
The compact unit comes standard with a USB 2.0 interface 
and drivers for Windows, macOS, and Linux.
Gamma Scientific
www.gamma-sci.com

Spectrum analyzer adds ease-of-use features
The SSA3000X-plus spectrum analyzer from Siglent Technolo-
gies combines the performance and reliability of the highly 
successful SSA3000X series with the features and ease of use 

of the SVA1000X series. 
Sigelent Technologies has 
launched a spectrum ana-
lyzer family that adds ease of 
use to its high performance 
platform. The Spectrum & 
Vector Network Analyzer 
SVA1032X family is avail-

able with bandwidths from 9 kHz to 2.1 GHz. With the smallest 
resolution bandwidth (RBW) of 1 Hz, a noise level of -161dBm 
can be displayed. Together with the amplitude accuracy of 
<0.7dB, even the smallest signals just above the noise of 
the device can be detected and measured. The “advanced 
measurements” option that combines the SSA3000X and AMK 
has also been extended with two additional measurements. 
In addition to the previous measurements of channel power 
(CP), adjacent channel power (ACPR), occupied bandwidth 
(OBW), TOI and waterfall diagram (monitor), the harmonic and 
carrier-to-noise ratio (CNR) measurements are now also imple-
mented. The available EMC option offers EMI filter bandwidths 
of 200Hz, 9kHz, 120kHz and 1MHz as well as the quasi-peak 
detector defined in CISPR. In addition to the improvements 
and additions to the well-known functions, a completely new 
function has been added to the SSA3000X-plus. So, now there 
is a vector signal analysis option for analog and digital modula-
tions (SSA3000X plus-AMA/DMA) available. This can be used, 
for example, to measure the error vector magnitude (EVM) of 
PSK, MSK or QAM modulated signals.
Siglent Technologies 
www.siglenteu.com

12bit oscilloscope tech targets power designs
Teledyne LeCroy’s WaveRunner 8000HD High Definition 
Oscilloscope (HDO), the MDA 8000HD Motor Drive Analyzer 
(MDA), and OscilloSYNC technology are aimed at designers 

of high-power inverters and motor 
drives Teledyne LeCroy has launched 
a series of high definition 12bit 
oscillloscopes for power applica-
tions. The WaveRunner 8000HD High 
Definition Oscilloscope (HDO), the 
MDA 8000HD Motor Drive Analyzer 
(MDA), and OscilloSYNC technol-

ogy are aimed at designers of high-power inverters and motor 
drives, such as electric vehicle (EV) propulsion drives, vehicle 
non-propulsion drives, and solar photovoltaic (PV) invert-
ers that require an accurate understanding of system power 
under varying loads.  At the same time, designers of embed-
ded systems found in power conversion systems, consumer 
electronics, mobile devices, and automotive electronics must 
validate complex power distribution networks (PDNs). Both 
designers must correlate a significant number of power, sensor, 
and control events. The WaveRunner 8000HD uses Teledyne 
LeCroy’s HD4096 technology to provide 12bit resolution all the 
time across 8 channels, up to a market-leading 2 GHz of band-
width and offers five times more memory than any other oscil-
loscope. The combination of 12-bit vertical resolution and high 
bandwidth enable better visibility into high-speed signal details.
Teledyne
 www.teledyne.com

High precision positioning without GPS
Racelogic’s VBOX Indoor Positioning System (VIPS) imple-
ments a high-precision method for measuring speed, posi-
tion and position in areas where GPS is not available - with 

industry-leading accuracy 
of ±2 cm. The system is 
designed to be used for 
dynamic vehicle testing 
and validation procedures 
normally performed with-
out GPS. By activating 
the same test equipment 
that was traditionally lim-

ited to outdoor use, for general use with limited or no satellite 
coverage, VIPS is suitable for a variety of applications and can 
compensate for gaps in GPS coverage. Typical applications 
include brake and crash testing and ADAS sensor validation. 
The system provides a solution to one of the most difficult 
problems facing the automotive test industry. It is also the 
latest in a long line of innovations from Racelogic that enables 
customers to quickly and efficiently test and validate the latest 
safety systems and sensors in any environment. The VBOX 
Indoor Positioning System consists of a network of beacons 
positioned around a test area that communicate with a small 
receiver via Ultra Wide Band (UWB) mounted on the roof of a 
vehicle. The receiver has an integrated VBOX with Kalman filter 
and connects directly to a data logger that collects data from 
the vehicle’s CAN bus along with position, speed and angle.
VBOX
www.vboxautomotive.co.uk
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High-voltage 64-channel switch IC  
can deliver ±3A peak current
STMicroelectronics’ 64-channel high-voltage analog-switch IC, 
STHV64SW, comprises a shift register for logic control signals, 

self-biased high-
voltage MOSFET gate 
drivers, and N-channel 
MOSFET switches 
capable of providing 
up to ±3A peak output 
current. The switches 
respond quickly, with 

1.5µs turn-on time, and low quiescent current saves power 
when turned off. Low on-resistance with low distortion and 
crosstalk ensure high signal integrity. Thermal shutdown and 
under-voltage lockout (UVLO) are built-in to ensure safe opera-
tion. ST has created this advanced device leveraging propri-
etary BCD6s-SOI (silicon on insulator) and BCD8s SOI process 
technologies to combine precise analog circuitry (Bipolar), 
low-voltage CMOS logic, and robust DMOS power stages on 
the same chip. The STHV64SW can operate with various com-
binations of high-voltage supplies up to -100V/+100V, 0V/200V, 
or -200V/0V. The highly integrated 64-channel analog-switch IC 
comes in a small FCBGA package.
STMicroelectronics
www.st.com

Rugged data logger  
has easy sensor connections
The latest Tinytag Instrumentation data logger range from 
Gemini Data Loggers connects to a variety of third party 

sensors, enabling users to measure and 
record a wide range of properties such as 
pressure, flow rate, rainfall and footfall. 
These data loggers input options include 
voltage from 0 to 25V DC and current from 
0 to 20 mA DC. A count input is also avail-
able that records up to 14,000 counts per 
logging interval. The loggers are available 
in a robust, waterproof case and splash-
proof cases with a digital display, support-
ing a range of different environments and 

applications. Moreover, this new range of data loggers offer 
additional benefits such as higher resolution and accuracy, 
faster download speed and battery monitoring circuit. These 
data loggers can be factory configured to custom specifica-
tions, allowing the device to show readings appropriate for the 
sensor they are connected to. Each customised data logger is 
provided with a unique reference number, enabling customers 
to place repeat orders in the future without having to resubmit 
the scaling data.
Gemini Data Loggers
www.geminidataloggers.com

Co-creating the future of cities
Advantech and its co-creation partners are working 
together to deploy a range of IIoT solutions that are 
transforming the future of cities, including value-
added Solution Ready Packages (SRPs) to accelerate 
growth. The third wave of digital revolution has 
officially begun.
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Today, the neuromorphic approach still occupies the ‘‘curio 
cabinet”. “Many are prophesying the advent of neuro-
morphic approaches in 

the same way deep learning 
techniques were wrongfully 
dismissed – until they ended 
up reigning”, explains Pierre 
Cambou, Principal Analyst, Im-
aging at Yole Développement. 
“Many similarities point to the 
idea that such a paradigm shift 
could happen quickly” Cambou 
adds. 

Several years ago, the big-
gest obstacle preventing the 
Deep Neural Network (DNN) 
approach from performing its 
best was the lack of suitable 
hardware to support DNN’s 
innovative software advances. 
Today, the same is true for neu-
romorphic technology – but as 
the first Spiking Neural Network 
(SNN) chips roll out, the first beachhead markets are ready to 
fuel growth. The initial markets are industrial and mobile, mainly 
for robotic revolution and real-time perception. 

Within the next decade, the availability of hybrid in-memory 
computing chips should unlock the automotive market, which is 
desperate for a mass-market AD technology. 

Neuromorphic sensing and computing could be the magic 
bullet for these markets, solv-
ing most of AI’s current issues 
while opening new perspec-
tives in the decades to come, 
says Yole.

In its new report, Neuromor-
phic Sensing & Computing, the 
market research firm explores 
the computing and deep 
learning world with an imaging 
focus, delivering an in-depth 
understanding of the neuro-
morphic landscape with key 
technology trends, competitive 
landscape, market dynamics 
and segmentation per applica-
tion.

Since 2012, deep learning techniques have proven their 
superiority in the AI space. These techniques have spurred a 
giant leap in performance, and have been widely adopted by 
the industry. 

“Recently, we have witnessed a race for the development of 
new chips specialized for deep-learning training and inference, 
either for high-performance computing, servers, or edge appli-
cations”, asserts Yohann Tschudi, Technology & Market Analyst, 

Computing & Software at Yole. “These chips use the existing 
semiconductor paradigm based on Moore’s Law. And while it is 

technically possible to manufac-
ture chips capable of perform-
ing hundreds of Tops to serve 
today’s AI application space, 
the desired computing power is 
still well below expectations.” 

Consequently, an arms race 
is ongoing, centring on the use 
of ‘’brute force computing” 
to address computing power 
requirements. The technology 
node currently used is already 
at 7nm, and full wafer chips 
have emerged. Room for im-
provement appears small, and 
relying solely on the Moore’s 
Law paradigm is creating sev-
eral uncertainties. 

Current deep-learning tech-
niques and associated hardware 
face three main hurdles: first, 

the economics of Moore’s Law make it very difficult for a start-
up to compete in the AI space and therefore is limiting competi-
tion. Second, data overflow makes current memory technolo-
gies a limiting factor. And third, the exponential increase in 
computing power requirements has created a “heat wall” for 
each application. 

Meanwhile, the market is demanding more performance for 
real-time speech recognition 
and translation, real-time video 
understanding, and real-time 
perception for robots and cars, 
and there are hundreds of other 
applications asking for more 
intelligence that combines sens-
ing and computing. 

Given these significant 
hurdles, the time is ripe for 
disruption: a new technology 
paradigm in which start-ups can 
differentiate themselves, and 
which could utilize the benefits 
derived from emerging memory 
technologies and drastically 

improve data, bandwidth, and power efficiencies. Many foresee 
this new paradigm to be the neuromorphic approach, some 
would call it the event-based approach where computation hap-
pens only if needed instead of being done at each clock step. 
This method allows a tremendous energy saving essential to 
run these greedy and intensive AI algorithms. Yole sees this as 
the most probable next step in AI technology. Its most recent 
report represents a window into a possible future where AI uses 
neuromorphic approaches for sensing and computing. 

NEUROMORPHIC CHIPS & SYSTEMSDESIGN & PRODUCTS

Yole’s view on neuromorphics:  
a boost for computional efficiency 
By Julien Happich

Neuromorphic sensing & computing: 2018 step by step overview 
towards artificial intelligence. (Source. Neuromorphic Sensing & 
Computing 2019 report, Yole Développement)

2024, 2029 and 2034 neuromorphic sensing & computing device 
sales forecasts – by market segment. (Source. Neuromorphic 
Sensing & Computing 2019 report, Yole Développement)
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Achronix, Facebook, NXP working hard for a chiplet future
By Peter Clarke

Leading semiconductor and systems companies – Achro-
nix, Facebook and NXP Semiconductors amongst them – 
are getting behind multiple aspects of the chiplet assem-

bly aspect of the Open Compute Project Foundation, created by 
Facebook in 2011.

The OCP has claimed it is making 
progress in the development of a path to 
chiplet-based electronics assembly from 
both the technical and business points of 
view. Chiplet’s are a design style where 
multiple die are included in a single 
package, often on a silicon interposer. 
This leverages 2.5D and 3D assembly 
and packaging techniques being intro-
duced by foundries and test and as-
sembly houses. The method allows multiple smaller chips to be 
designed in their own optimal process and brought together but 
economies of scale are expected to be realised if physical, elec-
trical and data interfaces can be agreed across industry sectors.

The use of a smaller die has benefits for yield. Back in March 
2019, an OCP subproject known as Open Domain-Specific 
Architecture (ODSA) was chartered with the development of 
a chiplet-based architecture for manufacturing electronics. 
The OCP held a meeting in Amsterdam, The Netherlands, in 

September 2019 where a number of steps in defining that 
chiplet-based architecture were presented and discussed. 
These included the specification of interfaces, link layers and 
descriptions of a marketplace and exchange for IP and chiplet 

entities. The ODSA subproject’s mis-
sion is to define an open interface and 
architecture that enables the mixing and 
matching of silicon chiplets from differ-
ent vendors via an open marketplace 
onto a single SoC. To that end ODSA 
has multiple working groups. 

Aquantia, Avera Semi, Netronome 
and zGlue are working in the ODSA 
PHY interface group which has anal-
ysed multiple candidate inter-chiplet 

interfaces and defined its own “bunch-of-wires” (BoW) interface 
version 0.7.

The ODSA Proof of concept (PoC) group is planning to de-
liver a prototype by the end of the year made multiple interoper-
able, interchangeable boards that would represent chiplets to 
test progress in interfaces. Group members include participants 
from Achronix, Cisco, Facebook, Netronome, NXP Semicon-
ductors and zGlue. Finally the business working group, which 
looks at business and licensing issues, has released version 0.9 
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of the specification for a chiplet design exchange (CDX). The 
CDX is an extension of the zGlue Exchange Format (ZEF), which 
defines how to describe chiplets and data sharing. Participants 
in this group include zGlue, Ayar Labs, Microsoft Azure, and 
Netronome.

The CDX provides echoes of the Virtual Component Ex-
change (VCX) formed by the Scotland’s national economic 
development agency, Scottish Enterprise, in 1998 with a view 
to promoting chip design in Scotland around IP cores. Initially 
VCX had a prestigious list of corporate backers including ARM, 
Cadence, Mentor, Siemens, Toshiba and TSMC. However, the 
idea failed to gain much traction in an industry sector that was 
already trading IP cores via direct two-party contracts and 
which was nearly always accompanied by a degree of engineer-
ing customization. 

Aaron Sullivan, director of hardware engineering at Face-

book, said: “We are observing new architectures emerging that 
solve for rapidly changing workloads currently not well-fit for 
a traditional large-scale integration approach to design. These 
new architectures provide improved approaches to rapidly and 
cost-effectively develop workload-specific products. We believe 
an open chiplet-based architecture being developed within the 
ODSA community provides a pathway towards achieving these 
goals, while enabling continued performance gains.” 

OCP has hosted three previous workshops for the ODSA 
subproject in conjunction with Samsung, Intel and IBM. 

“Creating new open standards for chiplet-based architecture 
and interoperability is an important step forward to enabling 
emerging applications, like machine learning, that require com-
pute resources at unprecedented scale,” said Kushagra Vaid, a 
senior engineer who works on hardware infrastructure to sup-
port Microsoft’s Azure cloud computing service.

Making the artificial intelligence of things a reality
By Mark Lippett

The advent of the Internet of Things means that machines 
that have always existed in isolation are suddenly capable 
of generating data and ‘talking’ to one another in ways 

that open up revolutionary modes of operation for a huge vari-
ety of applications. 

Artificial Intelligence (AI) has been in the public conscious-
ness for much longer. For many, 
the most memorable incarnation 
is HAL 9000, a fictional artificial 
intelligence character that first 
appeared in 1968 in Arthur C. 
Clarke’s Space Odyssey series. 
Happily, HAL 9000 bears very 
little resemblance to the reality of 
today’s AI systems, which have 
more straightforward inten-
tions and almost always ‘live’ in 
massive, remote data centres. 
They are capable of absorbing, 
structuring and processing huge 
quantities of data, generating new 
insights based on sophisticated 
analytics algorithms and, in some 
still limited circumstances, streamlining decision making. 

The Artificial Intelligence of Things (AIoT) is the point at which 
these two parallel trends converge; bringing with it the poten-
tial for a complex, intelligent network of decision making and 
analytical processes, collating and interpreting swathes of data 
that enable previously impossible use cases. Crucially, the AIoT 
will process this data on the device itself. Part of the genius of 
these devices is that the magic is happening in the palm of your 
hand, or in your immediate vicinity, independent of data centres 
and external networks. 

Processing at the edge
You might ask why you need the AIoT, given the convenience 
and popularisation of the cloud. For many businesses, digital 
transformation has simply meant a shift of their services and 
networks into the cloud infrastructure, and it’s easy to assume 

that you could send data to and from that invisible resource 
without any issues.

The truth is that the cloud simply cannot keep up with the 
growing scale of the IoT. Communications infrastructure are 
bandwidth limited, data centres cannot deliver the compute. 
This results in a myriad of problems with network bandwidth, la-

tency, compute scalability, energy 
management and security. Relying 
on existing cloud architectures 
is simply not a realistic option on 
anything more than a localised, 
private scale, which would in turn 
limit the scope and the potential 
for AIoT applications.

With Business Insider Intel-
ligence suggesting that there will 
be 64 billion IoT devices as early 
as 2025 – an explosive increase 
of more than 600% on 2018’s 
10 billion – the AIoT is in need of 
devices with incredible processing 
power at the very edge in order to 
meet users’ expectations. 

Rather than sending data to and from colossal cloud net-
works, the AIoT sees processing power being moved towards 
or directly on to the devices generating the data itself. This 
takes the strain away from overloaded networks and power 
hungry and costly data centres groaning under the weight of re-
quests, distributing the workload in a way that greatly improves 
performance.

However, there are clear financial difficulties here. For many 
businesses looking to take advantage of AIoT, the required 
investment in high-end CPUs to comprehensively cover their 
network endpoints is completely unrealistic. But without the 
ability to seriously boost processing power, AIoT is essentially a 
pipe dream. 

The hardware behind it
As such, there’s a rapidly growing demand for chips that can 
enable high performance processing without a debilitating price 
tag. Any manufacturer looking to produce a processor that 
meets the needs of these businesses has a precarious balanc-

Mark Lippett is the CEO of XMOS - www.xmos.com 
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ing act to perform:
1.   Cost: The processors that meet this need to be cheaper 

than the premium alternatives that many would assume were 
the only solution to the need for compute power. There’s a 
wealth of trip hazards to negotiate here, from the expenses 
of third-party hardware/software to the category of the pro-
cessor and the components it requires to function.

2.   Performance: Cheap cannot mean compromising on per-
formance, or the entire operation becomes pointless. The 
minds behind the product need to be able to compensate 
for cost-cutting measures with sophisticated algorithms and 
architectures to ensure that the quality bar is met.

3.      Versatility: Perfecting the split between price and per-
formance is all well and good, but if the result is a chip 
purpose-built for one use – say, driving voice recognition 
– then the majority of the AIoT industry hasn’t been served 
a solution at all. You see, the big secret is that AIoT is not re-
ally a market at all, it is the sum of 100 markets, and 10,000 
market segments – each with different needs. The endpoint 
solution must flexibly and affordably deliver the combina-
tion of compute classes (AI, DSP, control and IO) required by 
each of these segments.

Looking forward
From the micro to the macro, hardware that meets these three 
parameters will have a potentially revolutionary impact on the 
spread and scope of the AIoT.

And the impact can be enormous.  

For example, AIoT systems open up the possibility to improve 
quality of life through connected healthcare - IoT devices that 
are capable of monitoring things like heart rate or breathing 
patterns, could pre-emptively flag an incident before it occurs. 
Over time, the data from these incidents could be shared with a 
GP or hospital directly – a living record of your, or your family’s, 
health that helps to guarantee the most appropriate treatment 
from healthcare professionals.

Expand this a little further, and the smart home opens up 
opportunities for safety, convenience and automation that 
resemble something out of Futurama. Voice-controlled thermo-
stats, lights, entertainment devices and more could offer total 
control without the need to even divert your attention, let alone 
open a menu.

Widen this further still, and a plethora of smart homes give 
birth to the smart city, offering the chance to reach new heights 
in convenience and efficiency. Imagine the saving in time and 
energy that would be delivered by being directed straight to an 
empty parking space in a busy city. Streetlights on quiet roads 
can be turned off until proximity sensors X metres away detect 
an oncoming car. Microphones can guide emergency services 
towards noises like gunshots or breaking glass. 

No matter how far you want to take the concept of AIoT, 
its success depends on being able to drive one of the most 
impressive feats of electronics engineering the digital era has 
ever seen. If we can secure versatile, processors that pack the 
necessary punch at the right price, there is no reason why we 
can’t all be the beneficiaries of an intelligence revolution.
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ETSI to work on making artificial intelligence secure
By Julien Happich

Standards organization ETSI announced it has created a 
new Industry Specification Group on Securing Artificial 
Intelligence (ISG SAI). The group will develop technical 

specifications to mitigate threats arising from the deployment 
of AI throughout multiple ICT-related industries. This includes 
threats to artificial intelligence systems from both conventional 
sources and other AIs. 

The ETSI Securing Artificial Intelligence group was initiated to 
anticipate that autonomous mechanical and computing entities 
may make decisions that act against the relying parties either by 
design or as a result of malicious intent. The conventional cycle 
of networks risk analysis and countermeasure deployment rep-
resented by the Identify-Protect-Detect-Respond cycle needs 
to be re-assessed when an autonomous machine is involved. 
The intent of the ISG SAI is therefore to address 3 aspects of 
artificial intelligence in the standards domain: 
•   Securing AI from attack e.g. where AI is a component in the 

system that needs defending 
•   Mitigating against AI e.g. where AI is the ‘problem’ or is used 

to improve and enhance other more conventional attack vec-
tors  

•   Using AI to enhance security measures against attack from 
other things e.g. AI is part of the ‘solution’ or is used to im-
prove and enhance more conventional countermeasures. 
The purpose of the ETSI ISG SAI is to develop the techni-

cal knowledge that acts as a baseline in ensuring that artificial 
intelligence is secure. Stakeholders impacted by the activity of 
ETSI’s group include end users, manufacturers, operators and 
governments. The first meeting of the group will initiate three 
main activities:

AI threat ontology 
Currently, there is no common understanding of what constitutes 
an attack on AI and how it might be created, hosted and propagat-
ed. The work to be undertaken here will seek to define what would 
be considered an AI threat and how it might differ from threats to 
traditional systems. Hence, the AI Threat Ontology specification 
seeks to align terminology across the different stakeholders and 
multiple industries. ETSI specifications will define what is meant 
by these terms in the context of cyber and physical security and 
with a narrative that should be readily accessible to all. This threat 
ontology will address AI as system, attacker and defence. 

 
Securing AI problem statement
This specification will be modelled on the ETSI GS NFV-SEC 001 
“Security Problem Statement” which has been highly influential in 
guiding the scope of ETSI NFV and enabling “security by design” 
for NFV infrastructures. It will define and prioritise potential AI 
threats along with recommended actions. The recommendations 
contained in this specification will be used to define the scope and 
timescales for the follow-up work. 

 
Data supply chain report
Data is a critical component in the development of AI systems, 
both raw data, and information and feedback from other AI sys-
tems and humans in the loop. However, access to suitable data 
is often limited, causing a need to resort to less suitable sources 
of data. This report will summarise the methods currently used to 
source data for training AI, along with a review of existing initiatives 
for developing data sharing protocols.

Performance booster for automotive AI application developers
By Christoph Hammerschmidt

With a deep learning toolkit, NXP claims to increase the 
development performance for AI applications in cars 
by a factor of 30. The eIQ Auto toolkit for automo-

tive applications also enables customers to 
implement the development of AI applica-
tions more quickly.

The toolkit enables the use of deep 
learning based algorithms for projects such 
as image recognition, autonomous driving, 
sensor data fusion, driver monitoring and 
other automotive applications. The toolkit 
enables customers to develop applications 
on desktop, cloud and GPU environments and port neural net-
works to an eIQ Autocompatible S32 processor. NXP’s toolkit 
and the inference engine specified for automotive electronics 
make integrating neural networks into applications with high 
security requirements much easier.

An example of this is the transition from conventional image 
recognition algorithms to those based on deep learning. The 
latter promises better accuracy and easier maintenance for ob-
ject recognition and classification. However, implementation in 
vehicles has so far been hampered by significantly higher costs 
and the complexity of the system.

The new toolkit should significantly reduce the effort re-

quired for selecting and programming integrated calculation 
cores for all layers of a deep learning algorithm. For custom-
ers, this means faster time to market. The automated selection 

process increases performance by a factor 
of 30 compared to other embedded deep 
learning structures. This performance boost 
is achieved by making optimum use of 
existing resources. These benefits enable 
developers to evaluate, tune, and ultimately 
realize their applications for maximum per-
formance.

NXP cites the key advantage of eIQ Auto 
and its integration on an S32V processor as being its compli-
ance with development standards relevant to the automotive 
industry and all functional safety requirements. The Automotive 
SPICE-compliant inference engine integrated in eIQ Auto was 
developed according to strict specifications. The S32V proces-
sors offer a high degree of functional safety and support the ISO 
26262 standard up to ASIL-C as well as IEC 61508 and DO 178.

NXP’s eIQ development environment for machine learning 
software enables the use of machine learning algorithms on 
MCUs, the i.MX RT Crossover MCUs and the SoCs of NXP’s 
i.MX product family. The eIQ family includes inference engines, 
compilers for neural networks, and optimized libraries.
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Aiming to give robots better proprioception and a better sense of their close sur-
roundings, researchers at the Technical University of Munich (TUM) have de-
veloped a large-scale synthetic skin built up of 1260 tiled hexagonal cells, each 

containing a microprocessor and capable of sensing contact, acceleration, proximity 
and temperature. With this large scale skin, they proceeded to almost entirely cover 
the body of an H-1 humanoid robot, with skin cells spreading on its upper body, arms, 
legs and even the soles of its feet. In effect, the sensitive feet also enables the robot 
to respond to uneven floor surfaces and even balance on one leg.

In order to reduce the processing 
power requirements of such a large num-
ber of sensors operating simultaneously, 
the researchers developed new event-
based control algorithms directly inspired 
from neurosciences. The event-driven 
approach avoids data overload, as all the 
sensors no longer need to be interrogated 
simultaneously at precise clock-cycles 
but will only send out their data individu-
ally upon value changes.

The researchers reported their results 
in a paper titled “Evaluation of a Large 
Scale Event Driven Robot Skin” published 
in the IEEE Robotics and Automation Let-
ters. The 1260 skin cells were distributed 
in 47 skin patches, combining in total 
7560 multi-modal tactile sensors. The au-
thors evaluated the efficiency of the robot 
skin in both a clock-driven mode and an 
event-based mode, demonstrating the 
superior performance of the event-driven 
system. 

In the clock-driven mode, they write, 
the robot skin system constantly pro-
duces 315 000 packets/s, while in event-
driven mode the system at most produces 
40 000 packets/s (13%). The CPU load 
reduces drastically, from constantly 270% 
to at most 100% (37%). Also, in a clock-
driven mode, the authors noted that the 
PC dropped on average 80 000 packets/s 
(25% of all packets), while in the event-
driven mode, package loss was practi-
cally negligible. This efficient large-scale 
robot skin enables the complete onboard 
integration into a humanoid robot without 
the need for additional external power or 
processing capabilities. 

With its special skin, the H-1 could give a person a hug safely, without exerting 
excessive force, taking into account the various pressure points from its body parts in 
contact with a human. “This might not be as important in industrial applications, but 
in areas such as nursing care, robots must be designed for very close contact with 
people,” explains Gordon Cheng, Professor of cognitive systems at TUM who took 
part in the research and the original inventor of the hexagonally-tiled robot skin.

What’s more, because the skin consists of individual cells, it remains functional 
even if some cells stop working. “Our system is designed to work trouble-free and 
quickly with all kinds of robots,” added Gordon Cheng. The researchers are now 
working on shrinking the skin cells further and making them cost effective to manu-
facture in volume.

NEUROMORPHIC CHIPS & SYSTEMS

Event-driven e-skin eases robots’  
compute requirements
By Julien Happich
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Prof. Gordon Cheng and his team 
developed a system combining artificial 
skin with new control algorithms. Image: 
Astrid Eckert / TUM

In the event-based robotic skin, only the 
touched skin cells send out their data. 
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Two new Arm machine learning processors
Arm has launched two new mainstream machine learning proces-
sors to give everyday devices access to high-performance AI. 
The company also launched two new Mali 
graphics and display processors for the latest 
media IP solutions.
The new IP suite includes:
The Ethos-N57 and Ethos-N37 NPUs for AI 
applications which balance ML performance 
with cost, area, bandwidth, and battery life.
The Mali-G57 GPU is a Valhall architecture-
based GPU intended to provide immersive experiences with 
performance improvements
The Mali-D37 DPU has a rich feature set in a small area, making it 
ideal for entry-level devices and small display screens
Ethos-N57 and Ethos-N37 NPUs. The Ethos-N57 and Ethos-N37 
are part of the Ethos NPU range, which is designed to solve com-
plex AI and ML compute challenges for everyday devices. Both the 
Ethos-N57 and Ethos-N37 are optimised around support for Int8 

and Int16 datatypes and have advanced data management tech-
niques to minimise data movement and associated power. They 
provide over double the performance of many other NPUs through 

techniques such as Winograd implementation.
Ethos-N57 offers a balance of ML performance 
and power efficiency and is optimised for the 2 
TOP/s ML performance range.Ethos-N37 has 
been designed to provide ML inference in a foot-
print under 1mm2 and is optimized for the 1 TOP/s 
ML performance range.Mali-G57 is intended for 
premium intelligent and immersive user experienc-

es with 1.3x better performance density across a range of content 
compared to Mali-G52, as well as 1.3x improvements in energy 
efficiency and foveated rendering support for VR. The device also 
offers 60 percent better on-device ML performance for complex 
xR workloads. The Mali-D37 DPU is configurable to an area of less 
than 1mm2 on 16nm for Full HD and 2K resolutions.
Arm
https://community.arm

Adaptive cruise control uses AI  
to learn driver’s behavior
Hyundai Motor Group is developing a cruise control system 
based on artificial intelligence. The technology analyzes the 
driver’s individual driving behavior and 
combines it with the vehicle’s autonomous 
driving functions. The aim is to enhance 
the individual driving experience. Hyun-
dai’s technology integrates artificial intel-
ligence (AI) into the company’s Advanced 
Driver Assistance System (ADAS). The 
system, called Machine Learning based 
Smart Cruise Control (SCC-ML), will go 
into series production already in Hyundai’s next generation of 
vehicles, the company said in a press release. SCC-ML com-
bines AI and SCC into a system that analyzes and learns the 
driver’s driving behavior. Through this machine learning, the 
new technology independently regulates the speed according 
to the same pattern as the driver. The system works as follows: 

Sensors such as the front camera and radar constantly record 
driving information and send it to a central computer. This com-
puter extracts the relevant details from the collected informa-
tion in order to identify the driver’s typical driving patterns. This 

process of machine learning is controlled 
by AI. The system is programmed in such 
a way that it recognizes unsafe driv-
ing patterns and does not adopt them. 
With currently available conventional 
cruise control systems, the driver manu-
ally adjusts the distance to the vehicle in 
front and the speed to be driven. Without 
machine learning, it is not yet possible to 

meticulously adapt the settings required for autonomous driv-
ing to the individual preferences of the driver. For drivers, this 
semi-autonomous driving feels strange and unfamiliar because 
it does not suit their driving style.
Hyundai Motor Group
www.hyundaimotorgroup.com

Free GPU cloud service  
for machine learning developers
Cloud computing and deep learning development platform com-
pany Paperspace (Brooklyn, NY) has announced a free graph-

ics processing unit 
(GPU) cloud service 
designed to make 
GPU and machine 
learning (ML) develop-
ment resources widely 
accessible and easy 
to deploy. The service, 
called Gradient Com-

munity Notebooks , is based on Jupyter notebooks designed 
for machine learning and deep learning development. It enables 
any developer working with popular deep learning frameworks 
such as PyTorch, TensorFlow, Keras, and OpenCV, to launch 
and collaborate on their ML projects. The new solution, says the 

company, provides easy-to-use templates pre-loaded with all of 
the various different libraries, dependencies, and drivers. Similar 
to a GitHub repo, Gradient Community Notebooks can easily 
be shared and forked into a user’s own account. “GPUs are es-
sential to ML development, yet the services available today are 
complex and prohibitively expensive for many developers,” says 
Dillon Erb, CEO and Co-founder, Paperspace. “This is precisely 
why we created Gradient Community: to make GPU and ML de-
velopment resources widely accessible and easy to deploy. Our 
focus on empowering developers with cutting-edge technology, 
and a means to collaborate, supports our mission to help every 
developer become an AI developer.” The service is offered as 
having the following benefits and features: Free GPUs (and 
CPU) backed notebooks; New Jupyter-based collaborative 
environment; Access to popular libraries, prebuilt models, and a 
project showcase.
Paperspace
www.paperspace.com
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Wafer-level camera module is world’s 
smallest at 0.65x0.65x1.58mm
OmniVision Technologies has released a fully packaged, 
wafer-level camera module measuring just 0.65x0.65mm and 

1.158mm tall. Built 
around the company’s 
Guinness World Record 
breaking image sen-
sor, only 0.575mm by 
0.575mm, the OVM6948 
CameraCubeChip 
was developed as a 
disposable medical 
imager, preventing 
cross-contamination 
risks while providing 
deeper anatomical ac-
cess without being too 
invasive. Using a highly 
effective and economi-

cal wafer-level packaging technology, the OVM6948 is making 
the mass production of disposable medical imaging equip-
ment possible. This complete module can be integrated into 
a catheter or endoscope with a diameter as small as 1.0mm. 
With this camera’s small size and high 200x200, or 40 KPixel 
backside-illuminated resolution, high quality images can be 
captured from within the body’s narrowest blood vessels for 
neuro, ophthalmic, ENT, cardiac, spinal, urology, gynecology 
and arthroscopy procedures. Many space constrained dental, 
veterinarian and industrial applications will also benefit from 

the OVM6948’s advanced design. The color analog camera 
with OmniBSI+ technology enables easy calibration in pro-
duction and is reflowable with a 4-pin interface for simplified 
integration. The unit has a wide 120-degree field of view and 
an extended focus range of 3mm to 30mm. Its image array is 
capable of capturing 200x200 resolution images and video at 
up to 30 frames per second, and its analog output that can 
transmit over 4 meters with minimal noise. Power consump-
tion is as low as 25mW, generating less heat for better patient 
comfort and flexible procedure durations.
OmniVision Technologies
www.ovt.com

MISCELLANEOUS

Sub-Nanosecond Pulsers

50 ps/DIV, 5V/DIV
Model AVP-3SA-C

For datasheets, test results & pricing:

http://www.avtechpulse.com/
info@avtechpulse.com

Nanosecond Electronics
Since 1975

Avtech has pioneered the design of 
subnanosecond rise time pulsers 
and drivers and now offers over 35 
models which provide 40-500 ps 
rise times with 5 to 100 Volt output 
amplitude and PRF to 25 MHz.  
These models are ideal for testing 
high speed semi-conductors and 
opto-electronics in both laboratory 
and factory floor applications. 
Customized models are also 
available.  

And Model AVI-V-HV2A-B 
provides a 100 Volt, 300 

ps rise time output!

10A mixed-layout connectors are 
industry’s smallest and lightest
Harwin has extended its high-reliability connector port-
folio with mixed-layout versions of its Gecko-SL series. 

By complementing the 
data contacts with 2 
or 4 power contacts (in 
power/data configura-
tions of either 1+8+1 
or 2+8+2), the Gecko-
MT products enable 
significant space and 
weight reductions in 

electronic hardware. The respective power and data cur-
rent ratings are 10A and 2.8A max per contact. The initial 
release comprises female and male cable connectors, 
plus female vertical and male right-angle PCB connector 
options. These components are fitted with sturdy, stain-
less steel screw-lok fixings (in both conventional and re-
versed formats), to ensure ongoing interconnect integrity 
in even the most challenging of application environments. 
They have 20G vibration and 100G shock resilience and 
their operational temperature range spans from -65°C to 
150°C. Low out-gassing properties are also exhibited. By 
encompassing both data and power in a single compact 
and lightweight solution, Gecko-MT connectors are highly 
optimised for avionics, defence, space, and motorsport. 
Harwin
www.harwin.com

Flexible interpolation IC  
supports automatic position correction
The 26-bit encoder signal processor iC-TW29 from iC-Haus comes 
with integrated EEPROM and is used for the evaluation of magnetic 

and optical sensors that generate sine 
and cosine signals. Just a push of a 
button is enough to set the required 
signal amplification and to correct 
signal errors, e.g. for the assembly of 
MR sensors or optical sine encoders. 
Then, a permanent auto-correction 
minimizes the angular error, so that 
the integrated RS422 output drivers 

provide optimal quadrature signals - with up to 262,144 pulses at 
processing times of either only 2.4 μs or 5 μs. For the first time, the 
position correction has been integrated for the mechanical eccentric-
ity error, an annoying problem caused by off-centre optical gradu-
ations or magnetic pole wheels. The measuring accuracy can now 
be considerably improved, especially for the smallest incremental 
encoders – such as the reflective iC-PR2656 – but also for absolute 
encoders that use an additional data interface for multi-turn infor-
mation. At the same time, the FlexCount interpolator core provides 
full flexibility of use: any input resolution, whether binary or decimal, 
can be converted into any output resolution, independently for ABZ, 
UVW, BiSS, or SPI. iC-TW29 can also resolve magnetic sensors at 
the shaft end of servo motors very finely, up to 17 bits and more. A 
battery-buffered Hall multi-turn encoder can optionally be added.
iC-Haus
www.ichaus.de
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Low-cost active stereo vision system  
delivers 3D depth maps
ams has announced a new Active Stereo Vision (ASV) technol-
ogy product portfolio which enables manufacturers of consum-

er, computing and 
industrial products 
to implement face 
recognition and 
other 3D sens-
ing applications 
more easily and 
at lower cost. The 
new hardware and 
software solution 

generates accurate 3D depth maps using twin infrared cam-
eras that sense the target illuminated by miniature laser projec-
tors. The system supplied by ams includes: the ams Belago 
product, a 4.2x3.6x3.3mm vertical-cavity surface-emitting laser 
(VCSEL) illuminator which projects a semi-random high-density 
dot-pattern on the target; the ams PMSILPlus (VCSEL) flood 
projector, which features an improved wafer-level optical dif-
fuser for uniform irradiance over the target plane; dual infrared 
cameras; the company’s software for generating a depth map 
image from the reflections captured by the cameras; system 
calibration software and face-recognition software. Compared 
to structured light solutions, the new solution is more cost ef-
fective without compromising on depth map quality and resolu-
tion and supports easier assembly processes. The depth maps 
generated by the ams ASV technology enabling face recogni-
tion to meet payment-grade quality standards, an industry first.
ams
www.ams.com

4Gb high-speed CMOS DDR4 SDRAMs  
operate at 1.2V
Alliance Memory has expanded its product offering with a 
new line of high-speed CMOS DDR4 SDRAMs. For improved 

performance over previous-gener-
ation DDR3 devices, the 4Gb AS-
4C256M16D4 and AS4C512M8D4 
offer lower power consumption 
and faster data transfer rates 
in 96-ball and 78-ball FBGA 
packages. Compared to DDR3 
SDRAMs, the devices released 
today reduce operating voltages 

from 1.5V to +1.2V (±0.06V) to increase battery life in portable 
electronics such as notebook computers, smartphones, and 
tablets. For increased efficiency and performance in desktop 
computers and servers, the 256Mb x 16-bit AS4C256M16D4 
and 512M x 8-bit AS4C512M8D4 offer up to 16 memory banks 
and deliver faster clock speeds to 1333MHz for extremely high 
transfer rates of 2400Mbps/pin (1200MHz) and 2666Mbps/
pin (1333MHz). With minimal die shrinks, the DDR4 SDRAMs 
provide reliable drop-in, pin-for-pin-compatible replacements 
for numerous similar solutions. They are offered in extended 
commercial (0°C to +95°C) and industrial (-40°C to +95°C) 
temperature ranges.
Alliance Memory
www.alliancememory.com

32-bit Arm Cortex-M MCUs  
feature advanced security for IoT
The Renesas Advanced (RA) Family of 32-bit Arm Cortex-M mi-
crocontrollers (MCUs) aims to deliver the ultimate combination 

of optimized performance, 
security, connectivity, 
peripheral IP, and easy-
to-use Flexible Software 
Package (FSP) for next 
generation embedded 
solutions. To support the 
new family, Renesas Elec-
tronics has built a com-

prehensive partner ecosystem to deliver an array of software 
and hardware building blocks that will work out of the box with 
RA MCUs. The RA Family ecosystem will help accelerate the 
development of IoT applications with core technologies such 
as security, safety, connectivity and HMI. The RA Family is PSA 
Certified Level 1 and includes the RA2 Series (up to 60 MHz), 
RA4 Series (up to 100 MHz), RA6 Series (up to 200 MHz), and 
the dual-core RA8 Series, to be released later. The first five RA 
MCU Groups are comprised of 32 scalable MCUs with Arm 
Cortex-M4 and Cortex-M23 processor cores. They feature pin 
counts of 32-pins to 176-pins, along with 256 KB to 2 MB of 
code flash memory, 32 KB to 640 KB SRAM, and connectivity 
such as USB, CAN and Ethernet. It is easy to transition within 
the RA Family thanks to feature and pin compatibility. Each RA 
MCU Group provides superior active and standby power, and 
enhanced features such as Renesas’ popular HMI capacitive 
touch technology. The RA Family FSP provides an open archi-
tecture that allows customers to re-use their legacy code and 
combine it with software examples from Renesas and ecosys-
tem partners to speed implementation of complex functions.
Renesas Electronics
www.renesas.com

Smart LED embeds IC driver to manage 
colours and brigthness
As part of the ISELED alliance, Everlight Electronics has 
launched a new generation of lighting products for automotive 

interior applications, the EL SMAR-
TLED (S-Smart, M-Multi Function, 
A-Automotive, R-RGB, T-Technology) 
Series. Featuring a unique pack-
age technology to achieve improved 
uniformity of light, the EL SMARTLED 
Series’ embedded intelligent IC driver 
can better manage colours and adjust 
brightness via a controller. The driver 

IC integrated into the RGB LED package can control chromatic 
aberration within SDCM (MacAdam Ellipse) and also prevents 
thermal runaway by sensing and controlling the temperature of 
the red LED. The EL SMARTLED has the capability to gang up 
to 4,000 LEDs in series via a LIN interface with a transmission 
speed of 2Mbps. Compared to a traditional solution for RGB 
LED, EL SMARTLED provides better color uniformity. The news 
serives has been developed to qualify to AEC-Q102 for auto-
motive use and comes in a 3.0x4.1mm SMD package. 
Everlight 
www.everlight.com
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Wedge-shaped electronic enclosure  
fits corners
OKW has launched its first plastic electronic enclosure de-
signed especially for room corners, Smart Control. It can be 

mounted on ceilings and walls using 
the suspension element, or on a table-
top using the desktop stand. The 
wedge-shaped Smart Control is per-
fect for a wide range of applications 
including security and monitoring, 
environmental technology, IoT/IIoT, 
gateways, measurement and control, 
sensors, control electronics, medical 

and laboratory technology. Ideally, the enclosure should be 
mounted as close to the ceiling as possible; this high posi-
tion is ideal for wide-area room monitoring, saves space and 
protects the equipment from damage or tampering. Two ver-
sions are available, offering either a convex front or a recessed 
operating area for a membrane keypad. No fixing screws are 
visible from the front; all the stainless steel tamper-proof Torx 
screws are at the rear. PCB mounting pillars are moulded in 
both the top and bottom sections. Smart Control is available 
in two sizes: S (142x81x46mm) and M (173x101x59mm). The 
enclosures are moulded from strong, UV stable ASA+PC-FR 
(UL 94 V-0).
OKW
www.okw.co.uk

3D position Hall sensor  
integrates stray-field compensation
TDK Corporation has expanded its Micronas position Hall 
sensor portfolio with the HAL 3900, part of the company’s 

masterHAL sensor family HAL 
39xy. The HAL 3900 fea-
tures real 3D magnetic-field 
measurement capability and 
2D stray-field robust position 
detection. Measurement data 
is delivered via a high-speed 
SPI interface. The sensors 
meet today’s and tomorrow’s 

automotive and industrial market needs and offer four different 
measurement modes in a single device: Linear position detec-
tion, rotary 360° angle detection and rotary 180° angle detec-
tion with stray field compensation including gradient fields as 
well as the capability for real 3D magnetic field measurement 
(BX, BY, BZ). The heart of the HAL 3900 sensor is the patented 
3D HAL pixel cell technology. It not only helps to measure 
magnetic fields very accurately, but also enables the measure-
ment of all three magnetic-field components at one single spot. 
By measuring the BX, BY and BZ components, the sensor is 
able to detect the direction of the magnetic field. At the same 
time, the unique concept of an array of Hall plates offers a 2D 
stray-field compensation. The highly flexible sensor array of 
the HAL 3900 sensor helps design engineers to select the best 
operation mode for any given measurement task. The HAL 
3900 is the only solution available on the market that integrates 
all four modes in a single device. 
TDK-Micronas
www.micronas.com

IP Protection made easy  
for mainstream MCUs
IAR Systems has launched a Version 1.30 of its security de-
velopment tool C-Trust, adding a new Security Context Profile 

that automatically includes the 
configurations needed for basic 
device security and Intellectual 
Property (IP) protection. In ad-
dition, IAR Systems announced 
support for several devices from 
STMicroelectronics’ STM32F4 
and L4 families, as well as NXP 
Semiconductors’ Kinetis K65 

and K66 devices. The support of these extremely popular de-
vice families enables a huge number of existing applications to 
now have security integrated, both providing a simplified “on-
ramp” to security for many OEMs, alongside enabling a rapid 
acceleration of security into existing marketplaces. As embed-
ded applications grow in complexity, software and other IP as-
pects continue to encompass the majority of a company’s true 
value. These applications typically contain several man years of 
development efforts, and if this investment is not protected, it 
is substantially at risk of becoming stolen and copied, caus-
ing severe financial damage and posing an existential threat 
to companies. By implementing foundation security measures 
such as encrypting the codebase and setting manufacturing 
limits, companies can substantially reduce this risk.
IAR Systems
www.iar.com/ctrust

Radar sensors detect location and movement 
along with direction and distance
Socionext Europe GmbH has introduced a new set of radio-
wave ranging sensors providing highly sensitive, low-power 

sensor technology for a broad 
range of smart home and IoT 
devices. Packed in a 64-pin BGA 
package measuring 9x9x1.18mm, 
the low-cost SC1230 Series in-
cludes two products that can de-
tect the location and movement of 
individuals with ultra-high degrees 
of sensitivity. The SC1232AR3 

measures the presence and the distance of an object, while 
the SC1233AR3 adds the ability to detect direction. The two 
sensor options provide total flexibility for customers worldwide. 
Both are available now in samples, with volume production 
scheduled for the first quarter of 2020. Incorporating basic 
signal processing functions into the sensor device reduces 
the number of external components, and makes it easier to 
use without specialized knowledge in signal processing. With 
a built-in antenna, the chips operate at 0.5mW for detection 
of persons operating at a 0.1% duty cycle in motion detection 
mode, with a supply of 1.8 to 3.3V. Because they don’t record 
images or sounds, the sensors are useful for developing new 
services and functions based on information about “human be-
haviour,” while also addressing privacy concerns. Additionally, 
the radar sensors can operate behind non-metallic surfaces. 
Socionext
www.socionext.com
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MIPI CSI-2 receiver IP core  
is configurable up to 4 data lanes
Sensor to Image’s MIPI CSI-2 receiver IP core provides a solu-
tion for decoding video streams from CSI-2 sensors in a Xilinx 

FPGA. It uses a companion IP 
core, provided by Xilinx, imple-
menting the MIPI D-PHY physi-
cal interface. The D-PHY receiver 
is connected to the CSI-2 sensor 
using the PHY-Protocol Interface 
(PPI). The core is delivered with 
a complete reference design for 
S2I’s MVDK with a Zynq Ultra-

scale+ FPGA and an IMX274 MIPI FMC module. Since the 
physical interface is abstracted by the Xilinx D-PHY core, it is 
easy to port the design to other FPGA platforms like for exam-
ple the 7 series Xilinx FPGAs. The core accepts RAW8, RAW10, 
RAW12, RAW14, and RAW16 standard MIPI data types, it is 
configurable to 1, 2 or 4 data lanes with any lane rate. The lane 
management together with the packet engine receive parallel 
byte lanes, extract control information, implement lane align-
ment and byte reordering, and finally provide aligned payload 
byte streams. The pixel unpacker extracts pixel data types 
out of these byte streams. The output pixel clock adjustment 
converts the pixel stream into the output clock domain. The 
control interface contains a set of control and status registers 
accessible by a CPU using the AXI4-Lite slave interface. The 
MIPI CSI-2 Receiver IP Core is delivered as encrypted VHDL. It 
is optionally available as VHDL source code.
Euresys
www.euresys.com

HDMI 2.1 linear ReDriver  
optimized for power and cost
Diodes Incorporated has released what it claims to be the 
industry’s first HDMI 2.1 transparent, linear ReDriver opti-

mized for power and cost in 
digital TVs, laptop and desktop 
computers. Able to support 
video resolutions up to 10K, the 
PI3HDX12211 supports speeds 
of up to 12Gbit/s per channel 
and is transparent to channel 
link training, rate, and coding. It 
offers ultra-low signal latency to 

ensure excellent signal integrity in high-performance applica-
tions. HDMI 2.1 is the latest update to the HDMI specification, 
intended to enable even higher video resolutions and refresh 
rates. Bandwidth is increased to 48Gbit/s, making it possible 
to deliver uncompressed 8K video with HDR. The transpar-
ent nature of the PI3HDX12211 means it is agnostic to pro-
tocol, supporting both static and dynamic HDR. Devices that 
implement HDMI 2.1 transmit static/dynamic HDR metadata 
over the interface. The PI3HDX12211 features four differential 
channels with programmable linear equalization, output swing 
linearity, and flat gain, controlled through an I2C interface or 
pin-strapping. Operating from a 3.3V supply, the PI3HDX12211 
dissipates just 220mW per channel and maintains a 1200mV 
peak-to-peak, output swing linearity. As higher video resolu-
tions develop, the PI3HDX12211 will enable the latest visual 
experience in laptop and desktop PCs, gaming consoles, and 
DTVs and STBs as well as docking stations and peripherals.
Diodes Incorporated
www.diodes.com

A 7’’ resistive touch interface, out-of-the-box
This month, Clairitec is giving away three of its 7’’ Resis-
tive Starter Kits (RS232-USB version), worth 370€ each, for 
eeNews Europe’s readers to win. Designed to help you quickly 

start a touchscreen-based Human 
Machine Interface (HMI) applica-
tion, the starter kit is based on 
Clairitec’s 7’’ Resistive Intelligent 
Display (800x480 pixels) with an 
integrated HMI board and a metal 
protective cover. The display is 
EMC compliant and withstands 
a temperature range from -20 to 

+70°C. The kit comes with all the required connecting cables, 
including a USB cable for the communication with your PC, a 
USB stick and a USB/miniUSB adapter to upload the graphic 
charter to the display without a PC, interface casing with a 
RS232/CAN and power supply connector, and an USB to 
RS232 interface cable. The kit also ships with the GraphCon-
verter HMI software, allowing you to quickly and easily create 
a custom graphical user interface and to download it into the 
Clairitec module. A 12V power supply (international plug) com-
pletes the offering so you can start out of the box.

Check the reader offer online at
 

www.eenewseurope.com

MEMS thermopile vacuum sensors  
effective from 1 millitorr to 1 atm
The PVC3000 series of MEMS thermopile vacuum sensors 
from Posifa Technologies deliver a wide effective range from 1 

millitorr (0.13 Pa) to 1 atm (760 torr, 
or 101 kPa) to eliminate the need 
for additional sensing technology 
and to lower overall solution costs. 
The upper effective range of tra-
ditional Pirani vacuum sensors is 
capped at around 30 torr. To mea-
sure vacuum above this value, an 
additional piezoresistive or capaci-

tive pressure sensor is required. With their wide effective range, 
the PVC3000 vacuum sensors released today can measure 
vacuum to 1 atm without the need for an additional pressure 
sensor, allowing designers to replace two components with one 
in vacuum gauges for HVAC and industrial applications. Using 
a differential measurement setup (one sensor for reference and 
one for vacuum measurement), the PVC3000 series allows for 
automatic internal temperature compensation and eliminates 
other environmental factors that can cause sensors to drift. The 
result is excellent repeatability and long-term stability. Available 
in TO5 (PVC3001) or TO46 (PVC3004) metal cans, the devices 
offer fast response times under 2ms typical and operate over a 
-25 to +85°C temperature range.
Posifa Technologies
www.posifatech.com
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0.6 and 1A POL converters  
take 8:1 input voltage range
Traco’s TSR-WI line of non-isolated POL converters deliver 
up to 1A with an ultra wide 8:1 input voltage range from 9 to 

72 VDC. 
Delivered 
in stan-
dard SIP-3 
packages, 
this line 
of POL 
convert-
ers covers 

the majority of standard bus- and battery voltages for many 
applications in distributed power systems where different 
input voltages have to be handled. Being able to use the same 
converter in many different situations effectively reduces the 
bill of material (BOM) of a given application. A high efficiency 
of up to 94% allows for an operating temperature range of -40 
to +85°C and makes them excellent drop-in replacements for 
less efficient linear regulators. The units are available with 0.6 
or 1A maximum output current and standard features such as 
low standby current, precise regulation and protection against 
short circuit, overvoltage and overload
Traco Electronic AG
www.tracopower.com

Auto-tunable DWDM transceiver  
cuts deployment costs
The Clarity Auto-Tunable DWDM transceivers from ProLabs 
are a plug-and-play solution appropriate for any OEM switch 

platform that supports 
SFP+ transceivers. 
They are designed to 
save service provid-
ers cost and time to 
deploy new services. 
The cable market 
is challenged by 
demand for increas-

ing subscriber bandwidth while at the same time maintaining 
or reducing CapEx and OpEx. This challenge is driving multiple 
system operators (MSOs) to deploy new technologies and net-
work architectures. One such example involves using Remote-
PHY (R-PHY) technology to deliver digital Dense Wavelength 
Division Multiplexing (DWDM) signals over the fiber part of 
the network rather than traditional analog or hybrid-fiber coax 
architectures. Using DWDM transceivers allows more efficient 
use of fiber resources, which in turn enables MSO subscribers 
to enjoy higher bandwidth and more advanced services. En-
abling DWDM transceivers to self-tune, further reduces costs 
and the traditional need for tuning equipment is eliminated. 
The new module auto-discovers and self-tunes to individual 
DWDM wavelengths without manipulation by OEM platform or 
peripheral devices, it also works with switch platforms that do 
not natively support tunable transceivers. The device supports 
up to 80Km reach with full industrial temperature performance, 
it comes in 50GHz or 100GHz channel spacing.
ProLabs
www.prolabs.com

Plastic-free RFID tags designed to be recycled
Developed as part of Smartrac’s Green Tag Program, the Eagle 
Green tags combine superior sustainability characteristics 
in a compact size, with excellent read range and high qual-

ity for retail-optimized applica-
tions. Like the recently launched 
WEB Green inlays and tags, and 
in accordance with the strong 
criteria Smartrac has defined for 
its Green Tag Program, Eagle 
Green uses plastic-free, fully 
recyclable paper as the substrate, 

foregoes adhesives as much as possible, and comes with a 
laser-cut aluminium antenna that allows the complete recycling 
of aluminium residues, resulting in a significant carbon footprint 
reduction. All products within the Green Tag Program aim to 
address businesses that recognize the value and importance 
of a greatly reduce environmental impact across all applica-
tions and markets. Both Eagle and Eagle Green are among the 
smallest retail-orientated inlays with global performance avail-
able on the market. Both tags have passed Auburn University’s 
ARC categories A, B, C, D, F, G, I, K, M, Q, W2 and W5, and 
are available in dry and paper-tag delivery formats measuring 
44x28mm. The tags are equipped with an NXP UCODE 8 IC 
with a Self-Adjust feature to maximize product performance in 
challenging environments, improved read and write sensitivity, 
and a very fast encoding speed. Furthermore, the chip has an 
integrated Brand Identifier function to prove product authentic-
ity and a memory safeguard system to protect business data. 
Smartrac Technology Group
www.smartrac-group.com

USB-C feed-through connector is reversible
Cliff Electronics has added a Feed-Through version of the 
industry-standard USB-C connector which can carry data and 
power on a single cable. The Cliff USB-C connector has no up 

or down orientation and the connector 
cannot be miss-inserted. Able to con-
nect to, and power devices including 
a native DisplayPort, MHL, or HDMI 
device, the 24-pin USB connector 
system has a double-sided rotation-
symmetrical design. Connection to 
both sides of the connector is made 
using off-the-shelf, standard USB-C 

male leads. The new USB-C version may be mounted into an 
industry standard XLR connector panel cut out, simplifying 
system design and improving product aesthetics. The USB-C 
connector may also be fitted to Cliff’s purpose built 19” rack 
panels providing systems integrators with fast and convenient 
system assembly. Cliff’s XLR format FeedThrough connectors 
take advantage of the standard 24mm panel cut out widely 
used in audio and broadcast systems and which is finding 
increasing popularity instrumentation, medical and industrial 
applications due to the format’s flexibility, security and reliabili-
ty. The new Cliff USB-C connecter may be mounted to the front 
or rear of control panels and supplied with plain or countersunk 
mounting holes.
 Cliff Electronics
www.Cliffuk.co.uk
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M12-based managed Ethernet switches  
target rail applications
TE Connectivity’s EN50155 Managed Ethernet switches enable 
secure and reliable Gigabit-speed networks in harsh network 

environments on railway rolling stock, even where vibra-
tion levels are extreme. The managed switches are equipped 
with state-of-the-art hardware and firmware to provide op-
tional Power over Ethernet (PoE), redundancy functions, easy 
management and advanced operation. The new switches are 
intended for such applications as passenger information and 
entertainment systems, as well as surveillance systems. At the 
same time, TE is also launching a series of complementary PoE 
splitters and injectors adjacent to the existing portfolio consist-
ing of unmanaged switches. The EN50155 Managed Ethernet 
switches can be used in networks running at speeds anywhere 
from 100Mbps up to 10Gbps.
TE Connectivity
www.te.com

12V LDMOS power amplifiers designed  
for land mobile radio
Ampleon has released a new line of 12V laterally diffused 
metal oxide semiconductor (LDMOS) transistors aimed at 

commercial, public safety 
and defence mobile radio ap-
plications. The 12V LDMOS 
portfolio will cover ceramic 
and plastic packages with a 
minimum longevity commit-
ment of 15 years. The first 2 
products to be released are 
the BLP9LA25S and the BLP-

5LA55S. These devices are designed for 12V nominal mobile 
operation over the entire VHF and UHF frequency bands from 
2 to 941 MHz and deliver 25 W and 55 W respectively. They 
combine ease-of-use and extreme ruggedness without sacrific-
ing performance as they enable over 18 dB gain and over 65% 
efficiency over the full operating frequency range. This results 
in fewer stages, improved stability, simplified cooling and thus 
smaller systems. Their excellent linearity makes them ideal 
for tetra applications and their capability to handle extreme 
mismatch levels over 65:1 voltage standing wave ratio (VSWR) 
enables highly robust handheld radios that withstand harsh-
est environments possible. Furthermore, these broadband 12V 
devices are housed in compact over-molded plastic (OMP) 
TO270 packages, ensuring smallest footprint and minimizing 
system costs.
Ampleon
www.ampleon.com

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

and SPI compatibility. Improved performance include 133MHz 
operating frequency and x4 program and read modes for 
high-speed programming and acces. An 8Gb device has been 
added to the line-up to respond to demands for larger memory 
capacity. The devices feature 2kB and 4kB page size for 
more efficient operating system reads and writes, while ECC 
and data protection detect bit flips and provide protection of 
defined blocks. The entire line-up is offered in an 8-pin WSON 
package measuring 6x8mm.
Toshiba Memory Europe GmbH
www.toshiba-memory.com

Rugged MicroTCA carrier hub  
is PCIe Gen 3 compatible
VadaTech’s UTC042 is a rugged version of the company’s 
UTC004, with the front I/O Dual Ethernet ports changed from 

10G copper to the 1Gb copper. Its 
management software is based on 
VadaTech’s robust Carrier Manag-
er and Shelf Manager, which man-
ages the power modules, cooling 
units, and up to 12 AMCs within 
the chassis. It also manages the 
optional PCIe Gen3, SRIO Gen2, 
40GbE/10GbE or Crossbar Fat 

Pipe switches as well as the standard GbE with 1GbE uplink 
Base Channel switch. The Ethernet switches are managed with 
an enterprise grade Layer 2 or 3 switching/routing stack and 
they support Synchronous Ethernet. The UTC042 MicroTCA 
carrier hub runs Linux on its centralized quad-core CPU and is 
hot-swappable/fully redundant when used in conjunction with a 
second instance of the module. The firmware is HPM.2 compli-
ant which allows for easy upgrades. It provides Master JTAG 
services to the AMCs via the JSM. The UTC042 has advanced 
clocking features including grand master clock and high-quality 
clock distribution/synthesis. The MCH is available in MTCA.1 
format (with front panel retention screws) and includes ad-
ditional mechanical supports and heatsink modifications in 
order to withstand higher levels of shock and vibration than the 
standard UTC004.
VadaTech
www.vadatech.com
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eBook highlights connectivity solutions  
for Industry 4.0
In collaboration with connector manufacturer Molex, Mouser 
Electronics has edited a new eBook that explores the excit-

ing changes taking 
place in industrial 
automation. Titled 
“Connector & An-
tenna Solutions for 
Industry 4.0”, the 
eBook covers some 
of the most impor-

tant topics in industrial automation, including digital twinning, 
deep learning, and neural networks. The eBook also spotlights 
the Molex Industrial Automation Solution (IAS) 4.0, as well as 
Molex products such as Ultra-Fit power connectors and Con-
trinex sensors.
Mouser
www.mouser.com

Digi-Key partners with ADI  
on MeasureWare platform
Electronic components distributor Digi-Key Electronics has an-
nounced a partnership with Analog Devices on its multi-sensor 

platform MeasureWare, allow 
Digi-Key customers to kickstart 
designs by providing immediate 
access to availability and pricing 
of qualifying products. The new 
platform enables Digi-Key cus-
tomers to have their own custom-
ized software and marketplace, 

without having to spend time configuring hardware or writing 
firmware. Through the intuitive MeasureWare Software Studio 
and quick start measurement platforms, MeasureWare gets 
design engineers up and running with a solution tuned to their 
specific needs in minutes.
Digi-Key Electronics
www.digikey.com

Plug-and-play TFT display modules 
for Industry 4.0
Distec GmbH’s compact TFT display modules POS-RP(-PRO), 
POS-4K-PRO, and POS-IQ-PRO are plug-and-play solutions 

installed in a milled 
aluminium front frame 
with a stainless-steel 
chassis. They offer 
front-side IP65 protec-
tion against dust and 
water jets and can be 
integrated easily and 
quickly into various 
applications. The POS-

RP series is controlled by the Raspberry Pi based Artista IoT 
TFT controller with the latest Compute module CM3 or CM3 +. 
Distec
www.distec.de

IIoT development box integrates sensors, 
actuators and cloud services
RS Components is now stocking the 4ZeroBox IIoT (industrial 
internet of things) unit from Italian manufacturer TOI (Things 

on Internet). 4ZeroBox is the 
hardware component of TOI’s 
4ZeroPlatform, a plug-and-
play data gathering, process-
ing and reporting system 
designed to optimise Industry 
4.0 smart manufacturing and 
factory-maintenance pro-

cesses. The versatile modular IIoT unit can be installed into 
both legacy and modern industrial equipment, allowing rapid 
integration with sensors, actuators and cloud services. It is 
based on a 2.4GHz Espressif Systems ESP32 microcontroller 
with 4Mb of flash memory, in a DIN-rail mountable case.
RS Components
www.rs-online.com

Rutronik signs global distribution  
for AP Memory
Rutronik Elektronische Bauelemente GmbH and AP Memory 
Technology Corp., a Taiwan Stock Exchange listed company 

and one of the world’s 
leading suppliers of IoT 
RAM, Specialty DRAM 
and AI memory solutions, 
have entered into a global 
distribution agreement. 
The agreement encom-
passes all of AP Memory’s 
products and is already 

in effect. As a result of this distribution partnership, Rutronik 
is the sole distributor of AP Memory IoT RAM products in the 
European market. In the IoT and Edge AI markets, Memory is 
an essential part of system performance and cost.
Rutronik
www.rutronik.com

Arrow delivers software modules  
for popular AI workloads
Arrow’s engineering team has created ready-to-use software 
modules in OpenCL that help users build custom engines for 

compute-intensive workloads 
in applications such as image 
processing and facial recognition. 
As a standardized, open environ-
ment for parallel programming 
of heterogeneous computing 
systems, which specifies standard 
programming languages and con-

tains APIs, OpenCL ensures users can complete their projects 
quickly using familiar techniques. Arrow’s new AI platform 
includes a compiler, which lets customers also create their own 
applications if desired.
Arrow Electronics
www.arrow.com

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


50   November 2019 www.eenewseurope.com News @eeNewsEurope

 

EUROPE
News

PUBLISHER
André Rousselot
+32 27400053
andre.rousselot@electronicseurope.net

EDITOR-IN-CHIEF
Julien Happich
+33 534655306
julien.happich@electronicseurope.net

EDITORS 
Christoph Hammerschmidt
+49 8944450209 
chammerschmidt@electronicseurope.net
Peter Clarke
+44 776 786 55 93
peter.clarke@electronicseurope.net
Nick Flaherty
+44 7710 236368 
nick.flaherty@electronicseurope.net
Jean-Pierre Joosting
+44 7800548133
jean-pierre.joosting@electronicseurope.net
Alistair Winning
+44 7834 770342
ally.winning@electronicseurope.net

CIRCULATION & FINANCE
Luc Desimpel
luc.desimpel@electronicseurope.net

ADVERTISING PRODUCTION & 
REPRINTS
Lydia Gijsegom
lydia.gijsegom@electronicseurope.net 

ART MANAGER
Jean-Paul Speliers

ACCOUNTING
Ricardo Pinto Ferreira

REGIONAL ADVERTISING 
REPRESENTATIVES
Contact information at:
http://www.eenewseurope.com/content/
sales-contacts

eeNews Europe 
is published 11 times in 2019 
by European Business Press SA 
Chaussée de Louvain 533,
1380 Lasne, Belgium 
Tel: +32-2-740 00 50  
Fax: +32-2-740 00 59  
email: info@electronics europe.net  
www.eenewseurope.com 
VAT Registration: BE 461.357.437.  
Company Number: 0461357437 
RPM: Nivelles.  
Volume 21, Issue 1  eeNews P 304128
It is free to qualified engineers and managers 
involved in engineering decisions – see:  
http://www.eenewseurope.com/subscribe
© 2019 E.B.P. SA 
All rights reserved. P 304128

european
business press

LAST WORD

What’s fuelling our data?
By Simone Bruckner

In 2018, Chinese data centres pro-
duced 99 million tonnes of carbon 
dioxide (CO2), generating the equiva-

lent environmental footprint of around 21 
million cars. With global data traffic more 
than doubling every four years, it’s no 
surprise that the environmental impact of 
data centres is com-
ing under scrutiny. 

Data technology 
is usually perceived 
as positive for the 
environment — 
think smart metres, 
predictive analytics 
and autonomous 
vehicles. In fact, 
even the notion of ‘The Cloud’ invites 
thoughts of crispness and clean air. 
However, the reality is that data centres 
consume a lot of energy. As the uptake of 
cloud computing continues to increase at 
a rapid pace, more companies are relying 
on dedicated facilities to collect, store, 
process and distribute data. If data is go-
ing to continue to act as the powerhouse 
of the information revolution, evaluating 
its inefficiencies is crucial.

Power hungry
China’s data centre sector makes up 
eight per cent of the global market and is 
the second largest in the world. There are 
data centres everywhere, whirring away 
unseen across the globe. The biggest, 
covering over a million square feet, can 
consume as much power as a city of as 
many people.

The energy required to run a data 
centre can be broken down broadly into 
the power consumed by computing re-
sources and that of supporting infrastruc-
ture, such as cooling systems. Typically, 
server rooms in data centres are cooled 
using classic ambient air-cooling with 
cold water-recirculation coolers. For high 
power applications, water-cooled racks 
are also used.

Brighter skies
Businesses are working to address 
the efficiency issue. In fact, there are a 
number of companies jostling for the 
title of greenest technology company. 
Both Apple and Google claim to run on 

100 per cent renewable energy, while 
Microsoft announced that it is ahead of 
schedule to hit its target of 60 per cent 
renewable energy in its data centres by 
2020. Renewables of choice for data 
centres include rooftop solar, wind, geo-
thermal and waste heat reclamation.

The technology to 
improve data centre 
efficiency already 
exists. We’ve been 
harnessing the ben-
efits of renewable 
technologies in a 
number of industries 
for decades, so 
there is no reason 

why data centres cannot benefit from the 
likes of solar power. However, the sheer 
mass of energy that a data centre re-
quires means that ensuring the efficiency 
and continuity of renewable energy is 
crucial — data simply doesn’t have time 
for a cloudy day or broken panel.

When installing renewable energy 
systems onto data centres, operators 
will also need to put technology to avert 
potential inefficiencies into place. For 
example, when connecting new solar 
panels or disconnecting existing installa-
tions from the grid for maintenance, the 
panels continue generating electricity. 
This excess energy could damage equip-
ment, so it must be safely dispersed.

To achieve this, load banks or dummy 
loads like those offered by Cressall 
should be added onto the solar panels 
to dissipate excess energy to help safely 
increase and maintain the renewable en-
ergy sources installed on a data centre. 
Load banks also help test a data centre’s 
air conditioning system,  which is vital for 
keeping servers cool and functioning, to 
make sure it is working properly before 
the data centre is put into action.

While we cannot deny that the rise of 
big data presents a big energy chal-
lenge, they are the engines of the digital 
economy and it would be almost impos-
sible for modern businesses to function 
without them. The vast amount of energy 
that data centres require doesn’t mean 
that the cloud must return back to Earth 
with a bump. By making sure that renew-
able resources have the technology in 
place to provide more sustainable energy 
generation, we can continue to benefit 
from the wealth of data we create while 
minimising its impact on the environment.

Simone Bruckner is managing director of 
Cressall Resistors - www.cressall.com 
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