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COMMENT       RESEARCH & DIVERSITY

W
hat the Black Lives Matter campaign has highlighted is the need for 
institutions in the UK to better re� ect modern Britain, and ensure that 
everyone, no matter what their background or where they are, is given the 
opportunity to use their full potential.

Too often BAME (Black, Asian, and Minority Ethnic) representation is woefully lacking 
at senior levels and nowhere is that more apparent than in the UK’s research sector, where 
only a tiny minority are represented.

Science, engineering, technology and the humanities have all been responsible for 
delivering many successes, but if they are to truly deliver and meet the needs of modern 
society we need to acknowledge that research is simply a microcosm of society itself, with 
its strengths and weaknesses, and that if it is going to address the challenges we face, 
whether that’s COVID-19, climate change, an ageing population, waste and pollution as well 
as coping with the huge technological revolution taking place around us, then it needs to 
represent the wider society.

We live in a time of social unrest, massive inequality and growing scepticism about 
research and innovation, when even the fundamental values of science are being 
undermined by fake truth and news. 

So what happens with research is really important and if it is to continue to receive 
state funding and support from the public purse, it will need to demonstrate a measurable 
contribution to the nation’s health, its security, and economy.

We’ve so many crises to address we need to invent a better future for ourselves, and to 
achieve this we really need to increase the diversity of those involved in research.

It’s important because, as Magdalena Skipper, the Editor in Chief of Nature Research, 
said at the COGX 2020 this month, “When you are asked to imagine a scientist you tend 
to think of a white male, and that has important consequences for research and the way in 
which questions are framed with women and people of colour excluded.”

So if research is to address the fundamental questions we are facing then it needs to 
be more inclusive, more diverse and equitable and in doing so be better placed to ask more 
relevant questions.

If research fails to represent or understand the world around it, how will it be able to 
� nd better and more inclusive solutions for our problems?

Science, for many, appears to be detached from daily life and while Blue Sky research 
is vital and needs to be valued, it also needs to demonstrate its relevance - it needs to re-
attach.

If science is to bene� t everyday life, and be seen to do so, then there needs to be a 
more tangible way of measuring its impact on how we live our lives.

To achieve this there needs to be greater transparency when it comes to research and 
how it is then perceived by the general public.

Trust will be vital, as will understanding how it is done, and how researchers then 
discuss and consider it in terms of outcomes.

Greater openess, communication, transparency and, above all, collaboration are going 
to be critical. 

What happens to research matters, Black Lives Matter and we must ensure that 
equality of opportunity is delivered and made real.

Neil Tyler, Editor (neil.tyler@markallengroup.com)

The future of research
AT A TIME WHEN THERE ARE CALLS FOR US TO INVENT A BETTER FUTURE, WE NEED 

TO INCREASE THE DIVERSITY OF THOSE INVOLVED IN RESEARCH.

“We live in a 
time of social 
unrest, massive 
inequality 
and growing 
scepticism about 
research and 
innovation, 
when even the 
fundamental 
values of science 
are being 
undermined by 
fake truth and 
news.”
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NEWS       MRAM

At the 2020 Symposia on VLSI Technology and 
Circuits, imec has presented a deterministic write 
scheme for voltage-controlled magnetic anisotropy 
(VCMA) magnetic random access memories 
(MRAMs), removing the need for pre-reading the 
device before writing.

According to imec, this will significantly improve 
the write duty cycle of the memory, enabling ns-
scale write speeds. Imec also demonstrated a 
manufacturable solution for external-field-free VCMA 
switching operation. Both innovations address 
fundamental write operation challenges for VCMA 
MRAMs, and could help to make them viable 
solution for future high-performance low-power memory applications. 

Voltage-controlled MRAM operation has recently been introduced to bring down the power 
consumption of spin-transfer-torque MRAM (STT-MRAM) devices - a class of non-volatile, high-
density, high-speed memories. 

While writing STT-MRAM memory cells is performed by means of a current (injected 
perpendicular into a magnetic tunnel junction), VCMA MRAM uses an electric field (hence, a 
voltage) for its write operation - this process is far less energy consuming. 

Two basic components are required to switch from the parallel (P) to the antiparallel state 
(AP) (or vice versa): an electric field (across the tunnel barrier) to remove the energy barrier, 
and an external in-plane magnetic field for the actual VCMA switching.  Imec has been able to 
solve two fundamental operational challenges which have so far limited the write speed and 
manufacturability of VCMA MRAMs, respectively. 

The slow write operation relates to the unipolar nature of the VCMA MRAM device: the same 
polarity of write pulse is needed to transition from the parallel to the anti-parallel (P-AP) state as to 
switch from anti-parallel to parallel (AP-P) state. As a result, the memory cell needs to be ‘pre-read’ 
to know its state before writing - a sequence which significantly slows down the write operation. 

Imec has introduced a unique deterministic VCMA write concept that avoids the need for  
pre-reading: distinct threshold voltages are 
introduced for the A-AP and AP-P transitions by 
creating an offset in the energy barrier. This offset 
is realised by implementing a small (e.g. 5mT) 
offset magnetic field (Bz,eff) in the VCMA stack 
design. 

Imec has also embedded a magnetic hardmask 
on top of the magnetic tunnel junction, which 
eliminates the need for an external magnetic field 
during VCMA switching, improving the device’s 
manufacturability. 

Commenting Gouri Sankar Kar, Program 
Director at imec said, “These characteristics bring 
VCMA MRAM performance beyond STT-MRAM 
operation, making the devices ideal candidates 
for high-performance, low-power and high-
density memory applications, serving advanced 
computational needs or analogue compute-in-
memory applications.” 

Deterministic write concept 
unveiled by imec
IMEC OVERCOMES CHALLENGES ASSOCIATED WITH VOLTAGE-CONTROLLED MAGNETIC 
RAM. NEIL TYLER REPORTS
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Figure 1: (a) Energy diagram with Bz,eff  for the 
proposed deterministic write, where the AP state 
is more stable than the P state. (b) Retention (Δ) 

as a function of Bz,eff.

Figure 2: Figures of merit for the VCMA MRAM 
device. The graph shows distributions of the fun-
damental parameters for the baseline devices, 
with Δ = 54, VCMA coefficient = 35.2fJ/Vm and 
TMR = 246% in median.
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STMicroelectronics has unveiled the 
dSTEVAL-IDB008V1M Bluetooth Low Energy 
5.0 (BLE) evaluation platform helping 
to accelerate application development 
with modules featuring BlueNRG-2, the 
company’s second-generation BLE System-
on-Chip (SoC).

BlueNRG-2 supports the Bluetooth 5.0 
certi� cation, which allows enhanced security 
with LE Secure Connections, power-ef� cient 
privacy with Link Layer Privacy 1.2, and up 
to 2.6-times higher throughput with LE Data 
Length Extension. 

The SoC contains an Arm Cortex-M0 core 

operating at up to 32MHz to handle the 
Bluetooth stack and application processing, 
and integrates new features including a 
32kHz ring oscillator, 24KB RAM and 256KB 
Flash program memory. 

Reduced standby power is a further 
advantage, drawing just 0.9µA in sleep 
mode with active Bluetooth stack and full 
RAM retention.

Using the BlueNRG-M2SA module 
will greatly reduce engineering costs, 
according to ST, and enable designers to 
create wireless devices with minimal radio-
frequency engineering expertise. 

ST unveils BlueNRG-2 Dev Kit

EnOcean Alliance 
supports ‘safe and 
smart’ spaces 
EnOcean Alliance has announced that it will 
be supporting organisations looking to safely 
reopen following the widespread COVID-19 
lockdown, using � exible, connected energy 
harvesting sensors to create ‘safe and smart’ 
spaces. 

Initiatives will include webinars and 
training, as well a pilot Smart Spaces project 
package for an of� ce environment. 

“Energy harvesting sensors are the 
‘secret ingredient’ that can reduce the 
� nancial impact of reopening facilities 
whilst maintaining a safe distance between 
occupants as well as very high standards 
of hygiene,” said Graham Martin, Chairman 
and CEO of EnOcean Alliance. “The new 
requirement to keep workers safe is 
completely in line with the established trends 
towards smart spaces and smart buildings. 
The Alliance and its members are already 
supporting these 
trends through the 
deployment of smart, 
connected and 
battery-free sensors, 
and will now pivot to 
support the creation 
of ‘safe and smart’ 
spaces.”

Taking the 
example of of� ces, 
Martin pointed out 
that the need to 
maintain social distancing put new pressure 
on of� ce infrastructure. He said, “Companies 
will have to reduce the occupancy of their 
spaces, so making those spaces smart can 
mitigate the � nancial impact by ensuring 
that they are used to their safe capacity, and 
serviced, heated and ventilated in line with 
actual usage.” 

Sensors based on EnOcean energy 
harvesting technology are cable free, so are 
suitable for retro-� ts and can be relocated as 
facilities respond to the changing coronavirus 
situation. They are also maintenance free. 

Pre-COVID estimates have shown that 
organisations can save 20% of their cleaning 
costs and 30% of their energy costs by 
implementing a smart spaces strategy and 
the Alliance believes that these savings will 
be higher in the new, socially distanced, 
workplace 

Lynx Software Technologies has announced LYNX 
MOSA.ic based bundles that will bring intelligent 
functionalities associated with edge computing to 
mission critical use cases.

Lynx is to roll out three new MOSA.ic bundles - 
LYNX MOSA.ic for industrial, LYNX MOSA.ic for UAVs/
satellites, and LYNX MOSA.ic for avionics, allowing 
developers to access market opportunities associated with industrial digital transformation, 
drones, personal aviation and commercial space� ight. 

These bundles will allow developers to create � exible and intelligent Edge Computing 
solutions that feature robust system-safety mechanisms, state-of-the-art security, and real-time 
determinism with sub-microsecond latency. 

At their core is Lynx’ secure hypervisor technology, which has been proven in mission critical 
environments. 

“These bundles leverage the proven safety and reliability of LYNX MOSA.ic to enable mission 
critical edge computing,” said Pavan Singh, VP Product Management at Lynx, “Each is designed 
to let developers of security and safety critical systems, including certi� able systems, take 
advantage of powerful work� ows and techniques and to scale and adapt intelligently to changing 
market requirements.” 

The LYNX MOSA.ic bundles provide the tools needed to deploy systems ef� ciently and to 
manage assets securely and safely. Each lets developers create, certify, and deploy platforms 
cost-effectively. 

The three domain-optimised bundles contain common features of the LYNX MOSA.ic software 
framework, bringing together resources that include real-time operating systems (RTOS), bare 
metal, and third-party operating systems. LYNX MOSA.ic for avionics and for UAVs/satellites 
support Arm and x86 processor architectures and both include LynxOS-178, Lynx’s operating 
system, the LynxSecure separation kernel hypervisor, Linux, a rich set of tools, and support for 
the SR-IOV extension to the PCIe speci� cation. 

Future code drops will further extend capabilities including guest operating systems, IoT 
connectivity, and processor architectures.

Lynx Software targets 
Mission Critical Edge
LYNX UNVEILS LYNX MOSA.IC BUNDLES BRINGING INTELLIGENT EDGE 
FUNCTIONALITY TO MISSION CRITICAL USE CASES. NEIL TYLER REPORTS

NEWS       MISSION CRITICAL EDGE
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NEWS       5G REEFSHARK CHIPSET

Nokia and Broadcom have announced that they are collaborating 
on the development of advanced semiconductor technologies, 
including new custom system-on-chip (SoC) processors. 

These SoC processors will be integrated into Nokia’s “5G 
Powered by ReefShark” portfolio and the collaboration will look to expand the range 
of Nokia ReefShark chipsets that are available for 5G solutions and improve both the system 
performance and energy footprint of these networks. 

Both companies have said that they will work to develop new custom system-on-chip (SoC) 
solutions, utilising Nokia’s wireless technology and Broadcom’s experience with application-
speci� c integrated circuit ASIC technologies. 

The added performance brought by custom silicon solutions is seen as crucial when it comes 
to realising the capabilities and bene� ts of 5G. While collaborating with Broadcom, Nokia said it 
would continue to further expand its silicon capabilities and improve the penetration of ReefShark 
solutions in its AirScale radio access portfolio. 

According to Nokia these new chipsets are designed to be deployed in several building blocks 
of its AirScale radio access solution. By deploying ReefShark-based products, operators will 
bene� t from a reduction in size and power consumption, while also seeing a boost to capacity 
and overall performance with a lower total cost of ownership. 

Commenting Tommi Uitto, President of Mobile Networks at Nokia, said: “This important 
collaboration highlights our continued commitment to developing our “5G Powered by ReefShark” 
chipset portfolio and ensures that our 5G solutions deliver a best-in-class performance to our 
customers. We are delighted to bring Broadcom’s silicon technology leadership and best-in-class 
ASIC capability to the table, allowing us to deliver a high performance and serve our customers’ 
needs as the demand for 5G services increases.”

Nokia expands 5G ReefShark 
chipset portfolio
NOKIA AND BROADCOM COLLABORATION SEES 
DEVELOPMENT OF SOC CHIPS. NEIL TYLER REPORTS

Researchers have designed a high-
performance, low-cost, environmentally 
friendly, and stretchable supercapacitor 
that can potentially be used in wearable 
electronics. 

According to the team from Skoltech, 
Aalto University and Massachusetts Institute 
of Technology combining high energy 
density, safety, and eco-friendliness in one 
supercapacitor suitable for small devices has 
always been a challenge.

“Usually, organic solvents are used 
to increase the energy density which  are 
hazardous, and they reduce the power density 
compared to aqueous electrolytes with higher 
conductivity,” said Professor Tanja Kallio from 
Aalto University, a co-author of the research 
and of a paper published in the Journal of 
Energy Storage.

The researchers have proposed a new 
design for a “green” and simple-to-fabricate 
supercapacitor, consisting of a solid-state 
material based on nitrogen-doped graphene 
� ake electrodes distributed in the NaCl-
containing hydrogel electrolyte. This structure 
is sandwiched between two single-walled 
carbon nanotube � lm current collectors, 
which provide stretchability. Hydrogel in the 
supercapacitor design then enables compact 
packing and high energy density and allows 
them to use the environmentally friendly 
electrolyte.

According to the scientists it’s been 
possible to improve the volumetric capacitive 
performance, high energy density and power 
density for the prototype. “We fabricated a 
prototype with unchanged performance after 
a thousand stretching cycles. To ensure lower 
cost and better environmental performance, 
we used a NaCl-based electrolyte. Still 
the fabrication cost can be lowered down 
by implementation of 3D printing or other 
advanced fabrication techniques,” concluded 
Skoltech professor Albert Nasibulin.

New supercapacitor 
benefi ts wearable 
electronics

Solving component end-of-life issues
Altium, the PCB design software specialist, 
has announced that it is partnering with IHS 
Markit Electronic Parts Solutions to address 
the issue of component end-of-life issues. 

With an average of 15 end-of-life notices 
issued every day, part obsolescence is a 
growing problem for engineers. Altium has 
partnered with IHS Markit, a component 
intelligence source, to provide actionable 
lifecycle status updates as a PCB is being 
designed. IHS Markit’s BOM analysis 
provides current lifecycle status for over 660 
million electronic components.

“PCB designers urgently need to 
understand whether the components they 
specify are going to be available for the 
full lifecycle of their end products”, said 
Ted Pawela, COO of Altium. “IHS Markit 
and Altium are partnering to make reliable 
component lifecycle data and recommended 
substitutes seamlessly available to them as 
they design rather than after the fact.”

IHS Markit’s Electronic part and supply 
chain intelligence will be integrated with 
Altium 365, its cloud platform for printed 
circuit board design and realisation. Altium 
365 works with Altium Designer for PCB 
design and provides a more connected 
design and manufacturing experience for 
engineers. 

The Altium 365 Pro subscription plan 
provides users with component management 
capabilities including part and supply 
chain intelligence powered by IHS, allowing 
engineers to � nd and replace components 
that are obsolete or facing end of life.

“By using lifecycle information and 
alternative part options from IHS, Altium 
Designer and Altium 365 users will now 
be able to ensure successful supply chain 
continuity at any point in the PCB design 
cycle, long before potential end-of-life issues 
arise,” explained IHS Markit Vice President 
Bob Braasch.

Powered by ReefShark” portfolio and the collaboration will look to expand the range 

Nokia expands 5G ReefShark 
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Q ualcomm Technologies’ new Robotics 
RB5 platform has been described as 

the most advanced and comprehensive 
offering that’s been designed speci� cally for 
robotics. Building on Qualcomm’s Robotics 
RB3 platform, the RB5 platform comprises of 
an extensive set of hardware, software and 
development tools. 

It brings the company’s expertise in 
5G and AI together to help developers and 
manufacturers in creating the next generation 
of high-compute, low-power robots and drones 
for the consumer, enterprise, defence, 
industrial and professional service sectors. 
While Qualcomm has already engaged with 
over 20 early adopters in the process of 
evaluating the platform, over 30 ecosystem 
players are already developing the hardware 
and software necessary to enable various 
robotics applications, including: ADLINK, 
Canonical, Dronecode, Innominds Software, 
InOrbit, Intel RealSense, Lantronix and Open 
Robotics.

The platform’s Qualcomm QRB5165 
processor, which has been customised 
for robotics applications, is able to offer 
a powerful heterogeneous computing 
architecture coupled with the leading � fth-
generation Qualcomm AI Engine delivering 

Addressing next generation robotics
QUALCOMM HAS UNVEILED A 5G AND AI-ENABLED ROBOTICS PLATFORM TO EMPOWER 
ENGINEERS DEVELOPING NEXT GENERATION ROBOTS AND DRONES. NEIL TYLER REPORTS

NEWS       ROBOTICS RB5 PLATFORM

15 Tera Operations Per Second (TOPS) of AI 
performance for running complex AI and deep 
learning workloads. 

The processor also offers machine learning 
(ML) inferencing at the edge under restricted 
power budgets using Qualcomm’s Hexagon 
Tensor Accelerator (HTA), a powerful image 
signal processor (ISP) with support for 
seven concurrent cameras, and a dedicated 
computer vision engine for enhanced video 
analytics (EVA). 

With support for 4G and 5G connectivity 
speeds via a companion module, the RB5 
platform will help to pave the way for the 
proliferation of 5G in robotics and intelligent 
systems.  

The combination of the Robotics RB5 
platform and the QRB5165 processor means 
that Qualcomm is able to offer a variety of 
design including off-the-shelf system-on-
module solutions and � exible chip-on-board 
designs. 

The solution is available in multiple 
options, including commercial and industrial-
grade temperature ranges and an option for 
extended lifecycle until 2029.  

“By applying its deep-rooted mobile 
systems expertise to the robotics industry, 
Qualcomm Technologies is helping to enable 

the creation of more powerful, secure, and 
intelligent robots than ever before,” said Dev 
Singh, senior director, business development 
and head of autonomous robotics, drones and 
intelligent machines, Qualcomm Technologies. 
“We believe that the Robotics RB5 platform 
will help accelerate growth in a wide array 
of robotics segments, enable Industry 4.0 
robotics use cases, and lay the foundation for 
the UAV Traf� c Management (UTM) space.” 

To enable the next generation of 
robotics solutions and designs, Qualcomm 
Technologies has also entered into a strategic 
collaboration with TDK to further enhance the 
capabilities of the RB5 platform. 

TDK has added state of the art sensor 
technologies for enhanced robotics 
applications as part of the Qualcomm 
Robotics RB5 platform and they have been 
instrumental in providing world class sensor 
solutions and motor control hardware. 

Additional technologies by TDK include Hall-
effect and temperature sensors and validated 
and veri� ed software algorithms dedicated to 
robotic applications 

The Robotics RB5 Development Kit is 
described as comprehensive, customisable 
and easy-to use. Developers will have access 
to � exible software capabilities, and the 
platform offers support for Linux, Ubuntu and 
Robot Operating System (ROS) 2.0, as well 
as pre-integrated drivers for various cameras, 
sensors and 5G connectivity. 

It also provides support for OpenCL, 
OpenGLES and OpenCV. Additionally, the RB5 
Development Kit includes support for the 
Intel RealSense Depth Camera D435i and 
Panasonic TOF Camera to provide leading 
depth-sensing capabilities.

Addressing next generation roboticsAddressing next generation robotics
QUALCOMM HAS UNVEILED A 5G AND AI-ENABLED ROBOTICS PLATFORM TO EMPOWER 

NEIL TYLER REPORTS
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15 Tera Operations Per Second (TOPS) of AI 
performance for running complex AI and deep 

The processor also offers machine learning 
(ML) inferencing at the edge under restricted 
power budgets using Qualcomm’s Hexagon 

The Robotics RB5 platform includes: 
• Powerful Heterogeneous Computing 
Capabilities: For high power computing 
performance, the Qualcomm QRB5165 
processor integrates Octa Core Qualcomm 
Kryo 585 CPU, the Qualcomm Adreno 
650 GPU, multiple DSPs and ISPs. It 
also contains a dedicated, powerful AI 
engine, which includes the Hexagon Tensor 
Accelerator, and dedicated computer vision 
hardware block (EnhancedVideo Analytics 
engine).  
• 5th Generation Qualcomm AI Engine:
The Hexagon Tensor Accelerator delivers 15 
TOPS of AI performance with high AI and ML 
inferencing.  
• Advanced Imaging Capability: Qualcomm 
Spectra 480 Image Signal Processor 
(ISP) captures fast, professional-quality 
photos and videos, and can process 2 
Gigapixels per second and supports camera 

features, including Dolby Vision video 
capture, 8K video recording (at 30 FPS) and 
200-megapixel photos, and simultaneously 
captures 4K HDR video (at 120 FPS) and 
64 MP photos with zero shutter lag. The 
hardware accelerator utilizes the Engine for 
Video Analytics (EVA) to handle all Computer 
Vision (CV) tasks
• Security Support: The Qualcomm Secure 
Processing Unit includes secure boot, 
cryptographic accelerators, Qualcomm 
Trusted Execution Environment (TEE) and 
camera security and is FIPS 140-2 certi� ed. 
For advanced AI and ML security, the 
platform supports Biometric Authentication.  
•  Connectivity: The Qualcomm Robotics 
RB5 platform supports long-range Wi-Fi 
and Wi-Fi 6 (802.11ax), Bluetooth 5.1, and 
4G and 5G, providing the highest level of 
connectivity available. 

the creation of more powerful, secure, and 
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Activity in the global space sector is exploding as a growing number of projects look at manned 

missions to the Moon, Mars and beyond. By Neil Tyler

T he global space sector has 
been growing rapidly over the 
past decade and today over 70 

countries - from Algeria to Vietnam 
- now have some kind of space 
programme. 

Space has always been driven 
by competition, primarily between 
nations – just think of the Cold War 
and the clash between the USA and 
the former Soviet Union - but today 
the commercial sector is playing an 
increasingly important part in driving 
space research and the development 
of new services, you simply have 
to look at the diverse focus of the 
satellite market to appreciate its 
impact. Commercial operations, 

AN EXPLOSION IN SPACE ACTIVITY

2020, while the United Arab Emirates 
has already launched its own robot 
mission to the red planet.

For the US the Artemis programme 
will see a series of manned deep-
space missions and a space station 
orbiting the Moon. 

Nasa’s Mars 2020 project marks 
an ambitious, decade-long Martian 
exploration programme in which 
robot rovers will drill for soil and rock 
samples, which will then be collected 
by joint European and US missions 
and brought back to Earth by around 
2030. 

The design of the Mars 2020 rover 
is based on Nasa’s Curiosity vehicle 
and will use high-resolution colour 
navigation cameras, an extra computer 
“brain” to process images and make 
maps, and more sophisticated auto-
navigation software.

The ‘Perseverance’ rover will 
collect samples and rely on what Nasa 
describes as, “the most complex, 
capable and cleanest mechanism ever 
to be sent into space, the Sample 
Caching System.”

Above: Nasa’s 
Perserverance rover 
will drill the rock 
samples and cache 
them on the ground

“While you cannot help but marvel 
at what was achieved back in the 
days of Apollo, they did have one 
thing going for them we don’t: boots 
on the ground,” said Adam Steltzner, 
chief engineer for the Mars 2020 
Perseverance rover mission and based 
at NASA’s Jet Propulsion Laboratory in 
Southern California. “For us to collect 
the first samples, in place of two 
astronauts, we have three robots that 
have to work with the precision of a 
Swiss watch.”

Perseverance comprises of a 
collection of robots and the Sample 
Caching System itself comprises of 
three robots, comprising of a 2-meter-
long robotic arm, a bit carousel 
that will provide drill bits and empty 
sample tubes to the drill and will later 
move the sample-filled tubes into the 
rover chassis for assessment and 
processing and a third robot, that 
will handle and move sample tubes 
between storage and documentation 
stations as well as the bit carousel.

In Europe, the ExoMars Rover has 
been developed by the European 

such as Elon Musk’s SpaceX and 
Blue Origin, founded by Amazon’s 
Jeff Bezos have helped to drive this 
explosion in activity and have captured 
the imagination of many outside of the 
sector.

However, there are still significant 
national prestige and pride factors 
associated with spaceflight, and 
China’s Chang’e 4 mission and its 
successful landing on the far side of 
the Moon last year – where there is 
evidence of hydrogen and water ice 
that could support human habitation 
– helped to trigger a US response with 
new plans to increase NASA’s budget 
and to send manned missions to the 
Moon, Mars and further afield.

This year will see a startling 
number and variety of space missions 
– in fact, that activity is now said to 
rival the peak of launches seen at the 
height of the Cold War in the 1960s.

Europe, India, Japan and China 
are all involved in planning complex 
programmes involving the Moon, Mars 
and asteroids. Europe is looking to 
send its first robot rover to Mars in N
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Space Agency (ESA) to deliver a 
number of capabilities such as 
surface mobility, subsurface drilling 
and automatic sample collection, 
processing, and distribution to 
instruments and will include a suite 
of analytical instruments dedicated to 
exobiology and geochemistry research.

Named Rosalind Franklin, it will use 
solar panels to generate the required 
electrical power, and will include both 
innovative new battery technology and 
heater units.

Due to limited opportunities to 
communicate the Rover will be highly 
autonomous but can be guided by 
scientists back on Earth, using stereo 
images acquired by cameras mounted 
on the Rover. Close-up collision 
avoidance cameras will also be used 
to ensure additional levels of safety.

Driven by six wheels, each of which 
can be independently steered and 
driven, the wheels can be pivoted 
to create, what ESA calls, “a sort 
of walking ability”, which will help it 
traverse soft, non-cohesive soils like 
dunes. 

The camera system’s images, 
combined with ground penetrating 
radar data collected while travelling, 
will allow scientists on-ground to 
define suitable drilling locations.

Rosalind Franklin’s subsurface 
sampling device will then 

autonomously drill to the required 
depth (maximum 2m) while 
investigating the borehole wall 
mineralogy. It will collect samples that 
will then be delivered to the analytical 
laboratory in the heart of the vehicle. 

The laboratory hosts four different 
instruments and several support 
mechanisms. The sample will be 
crushed into a fine powder. By means 
of a dosing station the powder 
will then be presented to other 
instruments for performing a detailed 
chemistry, physical, and spectral 
analyses.

The level of processing capabilities 
in these devices is significant and 
the space sector is pushing forward 
technology advances, whether 
in artificial intelligence or sensor 
technology.

Travelling further afield
These projects are building towards 
missions that will see astronauts 
leave Earth and head into deep space. 
There is, however, another critical 
challenge which is how do you supply 
food and water? NASA has recently 
awarded funding to two University of 
Arizona teams to search for water and 
look at how to grow food in space. 

Researchers at the Colleges of 
Engineering and Agriculture and Life 
Sciences, will focus on harvesting 
water from the lunar surface and 
improving techniques for microgravity 
crop production.

Craters in the moon’s South Pole 
are believed to contain water and while 
water is critical for sustaining human 
life, it can also be 
used on robotic 
missions 
as fuel, a 
radiation shield or a form of 
thermal energy storage.

As part of its Artemis 
Student Challenge, NASA 
has made a number 
of awards to different 
university teams to 
develop new methods 
to search for, and 

eventually extract, water from regions 
on the Moon.

The Colorado School of Mines, in 
partnership with University of Arizona, 
has developed a project that combines 
laser power with FemtoSats – tiny, 
disposable satellites.

According to Jekan Thanga, 
assistant professor of aerospace and 
mechanical engineering and head 
of the SpaceTREx Laboratory at the 
University of Arizona, “Our project is 
a stepping stone to building up the 
necessary technologies to prospect 
and extract water on the lunar 
surface.”

The lasers will be used to power 
lights and machinery used for lunar 
exploration and in their search for 
a low-cost, low-risk way to test the 
viability of using laser signals for 
power and communication in a lunar 
environment, the team will deploy and 
use FemtoSats.

“FemtoSats are so low-cost that 
you can send tens, hundreds, maybe 
even thousands for the price of one 
regular satellite,” Thanga explains. 
“Since the environment of the Moon’s 
South Pole is so unknown to us, 
disposable spacecraft are a perfect 
way to explore these regions without 
risking damage to more expensive 
spacecraft.”

The mission being proposed 
will involve a lander-mounted laser 
touching down on the surface of 
the moon and then launching the 
FemtoSats to different points on 
the lunar surface using a jack-in-the-

Below: ESA 2022 
Rosalind Franklin 
rover
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box-like mechanism. The FemtoSats 
will receive the signal from the laser 
and transmit it back to demonstrate 
the validity of using the laser for 
communication.

“One of the most exciting things 
about this challenge is that several 
of the concepts, if proven to be 
viable as a result of these awards, 
could eventually be integrated and 
operated together on the surface of 
the Moon,” said Chad Rowe, acting 
Space Grant project manager at NASA 
Headquarters in Washington, D.C.

Another issue is how will 
these proposed missions support 
sustainable and freshly grown fruits 
and vegetables?

“There’s no gravity, so it’s very 
different than watering a garden in 
your backyard,” says Murat Kacira, 
director of the Controlled Environment 
Agriculture Center and professor 
in the Department of Biosystems 
Engineering. 

“Keeping a proper balance of 
water and nutrients at the roots and 
maintaining suf� cient oxygen levels for 
crops are real issues.”

Various systems for crop 
production on the space station have 
been evaluated and demonstrated 
with success, including a Biomass 
Production System, a Vegetable 
Production System and an Advanced 
Plant Habitat.

In the Vegetable Production 
System, popularly known as VEGGIE, 
a garden about the size of a piece of 
carry-on luggage typically holds about 
six plants. Each plant grows in a 
“pillow” � lled with a clay substrate and 
fertilizer designed to help distribute 
water, nutrients and oxygen around 
the root zone.

The issue remains, however, how 
to deliver sustainable food production.

NASA has awarded the University 
of Arizona and four other investigative 
teams with funds to develop 
an improved water and nutrient 
delivery system for growing crops 
in microgravity conditions that is 
compatible with the limited available 

space in lunar surface 
habitats and spacecraft.

Delivering space applications
According to research conducted 
by Deloitte last year organisations 
in the space sector are integrating 
multiple pioneering technologies. 
For example, astronauts or ground-
based technicians will now be able 
to use computer vision technologies, 
conversational voice and auditory 
analytics, as well as advanced 
augmented reality to repair machines 
in orbit.

All of this will require the use of 
components and systems that are 
radiation tolerant and able to deliver 
ultra-high throughput and bandwidth 
performance.

“The Mars 2020 rover includes 
a FPGA-based hardware accelerator 
in its Vision Compute Element (VCE) 
that will aid in landing navigation and 
autonomous driving on the Martian 
surface,” explains Minal Sawant, 
space systems architect, Aerospace 
and Defense Vertical Marketing, at 
Xilinx.

“Our radiation-hardened Virtex-
5QV (SIRF) FPGAs will serve as the 
reprogrammable visual processor in 
the Computer Vision Accelerator Card 
(CVAC) used to accelerate certain 
stereo and visual tasks like image 
recti� cation, � ltering, detection, and 
matching. 

“Also included on some of the 
instruments is the Mastcam-Z, a 
multispectral stereoscopic imaging 
instrument, which uses a radiation-
tolerant Virtex-II FPGA (XQR2V3000) 

in the digital box based on the MSL 
architecture, and the Scanning 
Habitable Environments with Raman 
& Luminescence for Organics and 
Chemicals (SHERLOC) spectrometer, 
which uses a camera system 
incorporating the XQR2V3000 FPGAs”

The economics of space are 
driven by where the rocket or 

satellite is going, so more fuel 
and more sophisticated and reliable 
technology will be needed when it 
comes to interplanetary journeys.

“For planetary missions you 
need to align orbits, plan well in 
advance and take into account severe 
operational conditions, in particular 
much higher levels of radiation. 
Reliability in operations lasting many 
years is critical” says Sawant.

Xilinx recently announced the 
industry’s � rst 20-nanometer (nm) 
space-grade FPGA, capable of 
delivering full radiation tolerance and 
ultra-high throughput and bandwidth 
performance for satellite and space 
applications. 

The Radiation Tolerant Kintex 
UltraScale XQRKU060 FPGA also 
brings high performance machine 
learning (ML) to space for the � rst 
time and, according to Sawant, will 
provide users with a “space-resilient 
device equipped to handle both short 
and long duration missions in harsh 
space environments.”  

The architecture features an 
innovative design for single event 
effects (SEE) mitigation thereby 
meeting the industry requirements 
for all orbits, including deep space 
missions.

The missions to both the Moon 
and Mars come at an exciting time for 
space exploration and technology has 
a critical role to play in helping to drive 
these attempts to explore further than 
we have done before.

That technology is enabling 
landings on the Moon, and then 
Mars, which could lay the ground work 
making it possible to support human 
habitation or long-term existence 
beyond the earth.

“For planetary 
missions you 
need to align 
orbits, plan 
well in advance 
and take into 
account severe 
operational 
conditions, in 
particular much 
higher levels of 
radiation.”
Minal Sawant

The Radiation 
Tolerant Kintex 
UltraScale from Xilinx 
is designed for ultra 
high throughput 
and high bandwith 
applications.
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Working with CERN’s Magnetic Measurements section Paragraf is 

applying its new graphene-based Hall-effect sensors. By Neil Tyler

For over 15 years the unique 
properties of graphene have been 
widely discussed yet, due to the 

lack of a contamination-free, transfer-
free, large-area graphene source, its 
commercialisation has been limited. 
It’s been a frustrating few years for 
those looking to develop and apply 
this material, but that could be about 
to change.

As Dr Ellie Galanis, Business 
Developer at Paragraf a technology 
company that looks to deliver 
commercial quality, graphene-
based electronic devices, explains 
commercially produced graphene is 
currently created by either exfoliating 
graphite or depositing the graphene 
onto a metal substrate – which is 
most commonly a copper foil. 

“The process produces good 
quality graphene, but it tends to be 
multi-layered, non-homogeneous 
and non-customisable, making it 
unsuitable for electronic devices.

“The advantages of graphene 
are well documented,” continues Dr 
Galanis. “It’s a remarkable material 
with a combination of exceptional 
properties - whether that’s its 
conductivity, mechanical strength, 
light weight, flexibility or its chemical 
stability.  For electronic devices it 
is capable of carrying a charge very 
quickly, making devices much faster 
while using less power. 

“Its mechanical strength means 
that it has much higher voltage 
tolerances, so that even at high 
voltages it remains stable and, due to 
its chemical stability, it can be used in 
extreme conditions. These properties 
make it possible to not only improve 
existing technologies but to create 
new ones.”

To date many companies, including 
the likes of Intel, IBM, and Samsung, 
have collectively invested billions in 
attempting to bring electronic devices 
made from graphene to market but, as 
yet, with limited success.

Graphene, which is currently grown 
on copper foil, needs to be transferred 
to an electronics compatible substrate 

NEXT GENERATION  
HALL-EFFECT SENSORS

after being synthesised, that 
involves various wet and dry transfer 
processes. This can affect how the 
graphene functions in an electronic 
device and can result in the graphene 
being contaminated by the copper.

These metallic impurities can 
then change the electronic and 
electrochemical properties of 
graphene and detrimentally impact on 
the integration of graphene with silicon 
technologies.

“Paragraf has been able to address 
this problem with a new process 
that grows graphene directly onto a 
semiconductor substrate,” explains 
Dr Galanis. “This unique and patented 
process uses scalable processes to 
allow the manufacturing of large-area, 
high-quality graphene (currently up to 
8” diameter). 

“We use a modified deposition 
method that removes the need for 
the transfer processes commonly 
used in most synthesis methods. As 
a result, the graphene can be grown 
in a uniform, single layer directly 
onto a wide range of substrates, 
including silicon, silicon-carbide (SiC), 

sapphire, gallium-nitride (GaN) and 
other semiconductor-compatible 
substrates and it is free from metallic 
contamination.”

The company’s approach has been 
to focus on semiconductor devices, 
rather than simply the graphene, and 
this has enabled it to open the door to 
the commercialisation of graphene.

“We’ve invested in new R&D and 
production facilities and our funding 
is now in place to scale up and 
commercialise our first product,” says 
Dr Galanis.

Hall-Effect sensor
That first commercial product is a 
new Hall-effect sensor. 

“The technology was attractive 
in the sense that there hasn’t been 
much innovation with these devices 
over the past 40 years, and with 
the growth in electrification and 
the demand for magnetic sensing 
accelerating it seemed like an 
attractive first product.”

Hall-effect sensors are used for 
measuring magnetic fields and electric 
currents, as well as timing the speed 
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of wheels and shafts.
“It’s a relatively simple device 

which makes it easier to incorporate 
graphene into the design and provides 
us with with a technical platform 
from which we can develop more 
sophisticated technologies,” according 
to Dr Galanis.

The market for magnetic sensors 
spans scientific research, healthcare, 
aerospace, industry and automotive, 
but existing products tend to have a 
limited temperature range, sensitivity, 
accuracy and magnetic field range.

“As we see further innovation 
in these markets they will require 
magnetic sensors that can operate in 
much harsher conditions and at higher 
temperatures.”

The graphene-based GHS series 
Hall-effect sensors from Paragraf look 
to address this and have a range 
of features that include the lack of 
a planar Hall-effect, much higher 
sensitivity, and the ability to be used 
in wide temperature ranges and harsh 
environments.

The lack of a planar Hall-effect 
is a result of the thinness of the 
monolayer graphene. As a single layer 
of carbon atoms, there is a negligible 
planar Hall-effect, which means that 
false signals are not induced. This 
enables only the actual perpendicular 
magnetic field value to be obtained, 
allowing for much higher precision 
mapping of magnetic fields. 

“These sensors also have high 
mobility for faster sensing and a large 
dynamic range. The sensor also 
has a highly linear voltage 
response (less than 
0.5 % nonlinearities) 
and there is no 
need for integrated 
signal processing 
electronics as 
the capabilities 
mentioned are 
possible with the bare 
sensor alone. 

“As the Paragraf 
Hall-effect sensor is 
a bare analogue sensor 

without amplification, there is also 
the potential for the performance to 
be improved once it has undergone 
further product development,” explains 
Dr Galanis.

Field testing
These Hall-effect sensors have 
undergone field testing with a number 
of partners to prove their suitability in 
commercial and working environments 
and commercial availability is 
expected later this year.

Partners include the National 
Physical Laboratory (NPL) as 
part of an Innovate UK funded 
project, investigating the suitability 
of Paragraf’s sensors in harsh 
environments while, earlier this 
month, the company announced that 
it was working with the Magnetic 
Measurement Laboratory of the 
European Organization for Nuclear 
Research (CERN).

“With CERN we’re looking at how 
measurements can be opened up 
through using our graphene sensors 
and their unique properties, especially 
the negligible planar Hall-effect,” says 
Dr Galanis.

CERN operates the world’s largest 
particle accelerators, and physicists 
at the facility use the Large Hadron 
Collider (LHC) to understand how the 
world was built at the fundamental 
level by colliding sub-atomic particles 
in particle accelerators.

“In order to measure their work 
they rely on large numbers of normal 

and superconducting magnets to 
steer and focus the particle 

beam to their collision 
points.

“The Magnetic 
Measurements section 
uses the latest-
available techniques 
and instruments but 
are always looking 
to improve their 

measurement methods 
and accuracy, so we’re 

working with them to better 
understand the potential of 

graphene-based Hall-effect sensors 
to improve accuracy in magnetic 
measurement applications,” explains 
Dr Galanis.

The company’s Hall-effect 
sensors will look to provide highly 
accurate measurements of local field 
distributions in accelerator magnets, 
while eliminating artefacts and 
reducing uncertainties stemming from 
the sensors.

“Existing Hall-effect sensors 
exhibit planar Hall effects leading 
to false signals that, together with 
the non-linear response to the field 
strength, increases the measurement 
uncertainty and can limit their 
application. 

“By using our Hall-effect sensors 
without planar effect it will be 
possible to open the door to new 
mapping techniques by mounting a 
stack of sensors on a rotating shaft. 
The compelling advantage would 
be measurements of the harmonic 
content in accelerator magnets almost 
point-like along the magnet axis”, 
explains Dr Galanis. 

Because Paragraf’s Hall-effect 
sensors are also able to operate in a 
wide temperature range from +80°C 
down to cryogenic temperatures of 1.5 
Kelvin, it means that the fields inside 
the superconducting magnets can 
now be measured with much greater 
accuracy.

CERN’s Magnetic Measurement 
section is looking to perform more in-
depth tests on the Hall-effect sensors, 
with the eventual aim of using them 
to build a novel mapping system for 
magnetic fields. 

“The hype that has surrounded 
graphene and the lack of 
commercialisation to date, has been 
a problem,” suggests Dr Galanis. 
“We’re working against some cynicism 
that this technology can actually be 
used. But I think our collaboration 
with CERN is the highest validation of 
this technology and we will begin to 
see the benefits of graphene, in many 
different electronic devices, being 
realised in the not too distant future.”

Below: Paragraf 
and CERN are 
working to use the 
unique properties 
of the company’s 
graphene sensor

“This unique and 
patented process 
uses scalable 
processes 
to allow the 
manufacturing of 
large-area, high-
quality graphene”
Dr Ellie Galanis
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D riving aids offer improved safety 
and convenience, but not all 
Advanced Driver Assistance 

Systems (ADAS) are created equal. 
The automotive industry, regulators 
and insurers have adopted categories, 
to classify the capabilities of different 
types. 

At its baseline level, level 0, the 
vehicle is being driven by a human, 
with no assistance. The driver 
performs all of the operating tasks 
while at Level 1, which is known as 
‘driver assistance’, the vehicle can 
assist with some driving tasks, one 
at a time, for example adaptive cruise 
control.

A vehicle with Level 2 capabilities 
shares the task of driving with the 
human driver. Typically, the system 
takes control of road position and 
speed, combining the operations 
of adaptive cruise control with lane 
keeping. The driver must still actively 
monitor and maintain situational 
awareness and always be ready 
to take full control. Some systems 
described as Level 2+ systems, 
deepen automation functionality. 
An example is being capable of 

Finding the necessary   
HORSEPOWER

manoeuvring to enter or exit a 
motorway via a slip road, negotiate 
merging lanes, or change lanes 
when prompted by the driver when 
overtaking a slower vehicle.

To deliver Level 3 autonomy, 
the vehicle will be monitoring its 
environment with an extensive sensor 
suite, typically including LiDAR, 
RADAR, etc. This enables capabilities 
such as autonomously passing a slow-
moving vehicle, taking control of safety 
critical tasks, monitoring surroundings, 
changing lanes, all while controlling 
the steering and speed. Many 
manufacturers currently impose upper 
speed limits on these functions.

On reaching Level 4, the required 
interaction between human and 
machine drops significantly. The 
system can steer, brake, accelerate, 
turn, change lanes and signal. When it 
detects conditions are within operating 
bounds, the system takes over 
monitoring the driving environment. 
At this level, the vehicle can handle 
complex driving situations, such as 
road works, without driver intervention. 

The human driver still has the 
option to manually override, and the 

vehicle may prompt the driver to take 
back control if required, but will be 
able to bring itself to a safe stop if the 
driver does not respond appropriately.

At Level 5, full driving automation, 
no human attention or intervention is 
required. The vehicle will not need a 
steering wheel, brake or accelerator 
pedals. The system will control all 
driving tasks under all conditions, 
including identifying and managing 
complex driving tasks like negotiating 
a busy pedestrian crossing. The 
vehicle will be simultaneously 
combining many tasks handled 
separately at lower levels such as 
adaptive cruise control, traffic sign 
recognition, lane keeping, pedestrian 
detection, collision avoidance, 
emergency braking, crossing traffic 
alert and rear collision alerting. 

At this level, every human is a 
passenger, driving becomes free time 
for working, reading or even sleeping. 

At present, the automotive market 
offers ADAS Level 2 functionality 
with Level 3 conditional automation 
systems entering the market; but the 
journey to Level 5 is well underway. 

A key technical obstacle we must 
overcome to achieve full autonomy 
is, however, delivering the ability to 
rapidly process enough data both for 
AI/ML training purposes as well as in-
vehicle inference. 

Advancing both AI/ML training 
and inference for ADAS autonomy 
come with their own individual 
complexities. In the case of training, 
data centre-based systems must scale 
dramatically to provide the necessary 
bandwidth and capacity required by 
the exponential growth in the size and 
complexity of training models. 

For in-vehicle inference, additional 
constraints of cost, size and long-term 
reliability come into play. 

The size and complexity of 
inference models grows significantly 
with each ADAS level, increasing the 
bandwidth required. A current L2 
ADAS system is processing around 
60 Gigabytes per second (GB/s). 
Moving to L3 ADAS, with inputs from a 

Reaching new levels of autonomy for self-driving vehicles will require 

advanced memory technologies, explains Frank Ferro

Below: How 
predicted bandwidth 
demands rise 
significantly as ADAS 
capabilities increase.
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sophisticated sensor suite, the system 
realistically needs memory bandwidth 
of at least 200 GB/s.

Delivering the real-time inference 
needed for Level 5 autonomy will 
require complete optimisation of 
the memory-processor interfacing 
to maintain the necessary data 
throughput.

 
Memory choices
ADAS may be the ultimate ‘’IoT’’ AI-
inference application – after all, it is a 
system responsible for human comfort 
and safety. This has led necessarily 
to the implementation of heavily-
tested memory architectures such as 
DDR4 – which over the years have 
successfully been used in laptops and 
desktop systems, or LPDDR, which 
has supported billions of mobile phone 
deployments, and GDDR6 which has 
been deployed in hundreds of millions 
of graphics cards and game consoles. 

Each of these memory 
architectures has its pros and cons, 
as outlined in table oposite.

Examples of memory system 
configurations capable of delivering 
Level 3 ADAS implementation can be 
seen in Figure 1 above.

Each implementation delivers 224 
GB/s, meeting the L3 requirement of 
200 GB/s. With LPDDR4, 13 DRAM 
devices would be required, demanding 
a large board and die area that poses 
practical challenges. 

Selecting LPDDR5 simplifies 
the system, requiring nine DRAM 
devices to deliver 224 GB/s - making 
it potentially a pragmatic choice for 
low-end L3 ADAS. DDR4, which is not 
shown, is not viable as it would require 
35 devices, at 6.4 GB/s per device, to 
achieve the necessary bandwidth.

GDDR6, with the highest per device 
bandwidth among these alternatives, 
delivers the required bandwidth using 
only four devices.

As we look ahead to L4 ADAS, 
bandwidth requirements rise to 300 
GB/s. In this case, an LPDDR5 design 
running at 6.4 Gbps would require 
12 DRAM devices. At this point the 
‘beachfront’ of the SoC die would 
be dominated by memory interfaces, 
complicating the logic layout of the 
SoC and likely rendering both chip and 
board design impractical. 

As bandwidth requirements 
increase to meet the inference 
demands of higher ADAS autonomy 

levels, GDDR6 becomes the optimal 
choice. GDDR6 running at 16 Gbps 
can supply in excess of 300 GB/s 
of bandwidth using just five DRAM 
devices and with eight DRAM extends 
to deliver greater than 500 GB/s 
needed for Level 5 autonomy. 

As well as excellent performance, 
GDDR6 is field-proven in volume, 
using standard manufacturing flows, 
making it a great choice for in-vehicle 
AI inference.

Designing with GDDR6
The main challenge in designing with 
GDDR6 for ADAS is rooted in one of its 
strongest features: its speed. 

Maintenance of adequate signal 
integrity (SI) at 16 Gbps with a 1.35V 
operating voltage, in the mixed signal 
environment of the memory interface, 
requires expertise. 

Careful design of the memory 
interface, package and board is 
essential to optimise the interactions 
between the different elements of 
the system to deliver top system 
performance.  

The good news is that with GDDR6 
being an established technology, there 
are silicon-proven memory subsystem 
solutions available ‘off the shelf’ 
that can support the high bandwidth, 
low-latency requirements of ADAS 
inferencing. 

It is possible to purchase a 
complete GDDR6 memory subsystem, 
comprising a fully co-verified PHY 
and memory controller, together 
with engineering support to optimise 
system-wide signal and power integrity 
(SI/PI) and chip layout. Having access 
to such off the shelf intellectual 
property significantly reduces time to 
market and design risk. 

In conclusion, GDDR6 is a strong fit 
for ADAS applications going forward. 
It offers a great combination of 
bandwidth, capacity, power efficiency, 
reliability and price-performance. 

In the key requirement of 
bandwidth, GDDR6 has the 
horsepower to drive ADAS to Level 5 
autonomy.

Figure 1: L3 ADAS 
Memory System 
Implementation 
Examples

Figure 2: GDDR6 
Memory Interface 
Subsystem Example
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I n today’s vehicles, according to 
AUDI, microelectronics enable over 
80% of vehicle innovation and high-

end cars may contain more than 
100 electronic control units (ECUs) 
controlling both safety-critical and 
entertainment functions, as well 
as implementing advanced driver-
assistance systems (ADAS).

As a consequence, electro-
migration, cosmic radiation, and other 
physical phenomena may corrupt 
the behaviour of integrated circuits 
(ICs) and cause both transient and 
permanent faults that could lead to 
dangerous system failures. 

The Toyota unintended 
acceleration case is a well-known, and 
unfortunate, example of the potential 
consequences of hardware failures.

When considering a large � eet of 
cars, transient and permanent fault 
events could occur on a daily basis, 
so it is of the utmost importance to 
include safety mechanisms (SMs) that 
prevent and control hardware failures. 

ISO 26262, the functional safety 
standard for road vehicles, requires 
a quantitative failure mode, effects, 
and diagnostic analysis (FMEDA) of 
automotive chips, and engineers 
must demonstrate that a particular 
IC, or a safety element out of context 
(SEooC), includes a suf� cient level 

of fault protection, according to the 
automotive safety integrity level (ASIL) 
of the target application. 

An IC controlling the steering 
system, for example, will likely satisfy 
the most stringent integrity level, 
ASIL-D.

Quantitative FMEDA
FMEDA is an established, systematic 
process to carry out a quantitative 
analysis of failure modes and 
diagnostic capabilities of an IC (see 
oposite). 

FMEDA has three key steps: (1) 
validation of the IC safety architecture 
and partitioning of hardware functions 
and faults according to failure 
modes; (2) determination of the 
diagnostic coverage, which measures 
the ability of safety mechanisms to 
prevent safety goal violations; and 
(3) computation of the ISO 26262 
hardware safety metrics.

ISO 26262 de� nes three crucial 
metrics: (1) the single-point fault 
metric (SPFM); (2) the latent fault 
metric (LFM); and (3) the probabilistic 
metric for random hardware failures 
(PMHF). 

Single-point or residual faults 
cause a violation of safety goals. 
Latent faults, on the other hand, do 
not cause failures on their own but 

can do so if a second fault occurs. 
Latent faults are also called multi-
point faults of order two.

SMs aim at reducing the number 
of residual faults so that the target 
SPFM is achieved. They can detect 
and indicate the presence of a 
fault and, in some cases, they may 
also be able to correct the effects 
of a fault and allow the system to 
continue operation without disruption. 
Unfortunately, SMs can also be 
affected by faults.

Residual faults in SMs could 
lead to system failures, rather than 
preventing them. Moreover, a fault 
affecting an SM could remain latent 
and compromise its diagnostic 
capabilities. 

A second fault, which potentially 
can occur much later and that should 
be detected by the compromised 
SM, could be missed and lead to a 
dangerous IC malfunction. This is one 
important reason why latent faults 
also need careful consideration.

FMEDA is a time consuming and 
costly task, even for ASIL-B targets. 
Extensive fault simulation is a brute-
force, effort-intensive approach to 
determine safety metrics. Its results 
are not rigorous as they depend 
on the simulation stimuli. Fault 
classi� cation using formal methods 
is more ef� cient but may incur 
complexity issues. 

Effi cient safety analysis
Last year, Renesas Electronics and 
OneSpin Solution presented a paper ad
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A DVCon Europe 2019 conference paper, jointly authored by Renesas 

and OneSpin Solutions, considered innovative chip safety analysis. 

Jörg Grosse and Sergio Marchese discuss its fi ndings

HARDWARE PROGRESS
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titled, “ISO 26262 Fault Analysis 
in Safety Mechanisms” at the 
2019 DVCon Europe conference. It 
introduced an automated, ef� cient, 
and scalable FMEDA process.

The process is demonstrated 
on two hardware modules with 
error-correcting code (ECC) memory 
protection as safety mechanism (see 
right). Single error correction and 
double error detection (SECDED), 
or even double-error correction and 
triple-error detection (DECTED), are 
commonly used in � eld-programmable 
gate array (FPGA) and application-
speci� c integrated circuit (ASIC) 
systems on chips (SoCs).

The safety analysis step uses a 
safety aware hardware partitioning 
process, automated through the 
Fault Contribution Analysis (FCA) App. 
Failure modes are associated with 
design subparts delimited by key 
design signals, including protected 
outputs of the intended function, and 
diagnostic outputs of SMs. 

Each SM subpart can be classi� ed 
into two categories: (1) active, if its 
faults can propagate to the outputs 
of the intended function (observation 
points); and (2) passive, if its faults 
can only propagate to the diagnostic 
outputs of the SM (diagnostic points). 

Subparts are processed to produce 
fault lists and attributes (e.g., 
estimated silicon area). It is worth 
noting that the safety analysis step 
is scalable to large, complex devices, 
thus being free from the shortcomings 
of fault simulation and standard 

formal technology.
The results of the hardware 

partitioning step immediately provide 
conservative, estimated safety 
metrics. Fault simulation or formal 
based fault analysis can be used 
only for speci� c subparts, should the 
estimated results not achieve the 
target ASIL. 

The Fault Propagation Analysis 
(FPA) App and Fault Detection Analysis 
(FDA) App automate this additional 
fault analysis step, which in effect 
reduces the pessimism of the 
estimated metrics to improve results. 
The FPA App identi� es safe faults, 
which are faults that cannot cause 
violation of the safety goals because 
they do not propagate to safety-critical 
outputs. The FDA App identi� es faults 
that will always be detected and 
indicated by an SM.

Finally, the fault analysis results 
of each subpart can be combined to 
derive safety metrics for the entire 
SoC. This step is also automated 
through the Hardware Metrics 
Computation (HMC) App.

In summary
ISO 26262 requires evidence that the 
SPFM and LFM achieve suf� ciently 
high values, depending on the target 

ASIL. This may require accurate 
identi� cation of the residual and 
latent faults, also in the SMs. 

The computation of hardware 
safety metrics for a large SoC 
with multiple SMs often relies on 
manual analysis from experts and 
fault simulation. Manual analysis 
is effort-intensive and error-prone. 
Fault simulation requires substantial 
computational resources, and 
signi� cant engineering effort to 
develop a testbench and justify 
appropriate workloads.

The paper, discussed here, from 
Renesas and OneSpin introduces 
an alternative, scalable approach for 
the computation of hardware safety 
metrics. 

Large SoCs can be decomposed 
into parts and subparts using tools 
for safety-aware partitioning that 
require minimal user input. Fault 
classi� cation results of subparts can 
be quickly estimated. If conservative 
estimates fall short of the target, 
accurate fault classi� cation can 
be selectively deployed. This may 
include the identi� cation of safe, 
residual, and latent faults in SMs 
with and without error-correcting 
capabilities. Automated, rigorous fault 
classi� cation can be executed without 
a testbench or fault simulation by 
using formal-based technology.

At present, large organisations 
providing automotive SoCs and 
semiconductor IPs often rely on 
internal tools to improve their IC 
development � ow. 

Start-up companies struggle with 
safety compliance, as they need to 
focus their investment on their unique 
capabilities and may � nd it hard to 
hire safety experts. 

The automotive industry needs 
mature and easy-to-use electronic 
design automation (EDA) solutions 
that leverage best practices across 
multiple companies and IC projects, 
reducing the cost of safety compliance 
and the need for experts. The solution 
outlined in this article aims to address 
these challenges.

Figure 1: The 
quantitative FMEDA 
process delivers ISO 
26262 work product 
and safety metrics

Figure 2: Architecture 
of a hardware safety 
mechanism with 
error detection and 
correction
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The stacking and direct interconnection of PCBs is becoming increasingly popular. 

Herbert Ritthaler explains the benefi ts of developing the boards needed for a 

multi-board assembly on a single CAD canvas

Whilst you could argue that 
many assemblies have two 
or more PCBs housed in 

a single enclosure, a ‘multi-board 
system’ is very different in that 
it has PCBs that are soldered 
together, one on top of the 
other, as opposed to using 
connectors and wires to 
establish interconnects.

The multi-board 
system design practice means 
you can still bene� t from re-use and 
that a range of product variants can 
be created through the mixing and 
matching of boards. Where multi-
board adds extra value is through 
improved reliability (i.e. fewer 
mechanical connections to fail) 
and reduced manufacturing costs 
(i.e. fewer mechanical components 
needed and fewer production steps).

The boards will typically have 
quite different roles. For example, 
if you consider e-mobility - i.e. the 
industry trend of switching over to 
electric drive trains and actuation 
in the automotive, aerospace and 
other transportation sectors - many 
modules are multi-board systems. 

Within such a module, one board 
will be a controller. It will probably 
be a high-density board and will carry 
BGAs and � ip-chip devices, wire-
bonded die and the PCB substrate 

BOARD MEETING

may even contain structures with 
intentionally resistive and/or 
capacitive properties. It will probably 
feature high-speed digital and 
possibly even RF signals. 

In this respect, the main design 
consideration for the controller board 
will be assuring signal integrity; 
through impedance matching and 
avoiding crosstalk etc.

An e-mobility module will also 
contain a power board for switching 
in and out electrical loads that might 
be rated at hundreds of Amps. In this 
respect, thermal management will be 
the biggest challenge. That said, the 
power board will also be a potential 
source of EMI, particularly if high 
currents are being sent to inductive 
loads. This needs to be factored 
into the layouts of the power and 
controller boards, plus the positioning 

of the latter on the former.
The controller board (above) will 

typically be placed on the power 
board as if it were a large BGA 
device, which must be factored into 
the structures of both boards. We 
are now designing at least two PCBs 
at the same time. Why ‘at least’? 
As mentioned, product variants can 
be made through the mixing and 
matching of boards, so the controller 
board might be used with a few 
different power boards.

In one place
The physical connections between the 
boards must align mechanically (i.e. 
solder bumps on the controller board 
and pads and on power board) and 
there must be no signal mismatches 
between the two. To ensure structural 
and electrical integrity there is clearly 
an advantage in laying out both 
boards concurrently and 
in a single canvas; 
which is possible in 
some CAD tools.

At the schematic 
level, connector symbols can 
be used to represent interfaces 
between the boards. These 
connectors initially exist as temporary 

boards must align mechanically (i.e. 
solder bumps on the controller board 
and pads and on power board) and 
there must be no signal mismatches 
between the two. To ensure structural 
and electrical integrity there is clearly 
an advantage in laying out both 
boards concurrently and 
in a single canvas; 
which is possible in 

At the schematic 
level, connector symbols can 
be used to represent interfaces 
between the boards. These 
connectors initially exist as temporary 

Top: The mounting 
of controller boards 
(above is a CAD 
rendering) onto power 
boards is a growing 
trend in e-mobility 
sectors
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components on each board and 
establish the electrical connectivity.

For layout purposes, it would 
be best to start with the controller 
board as it will need be ‘treated’ 
as if it were a single component by 
the power board. Having de� ned the 
controller board’s shape and size, 
all standard components would be 
placed. Most would be placed on 
the top side but, as mentioned, 
embedding (if only partially) is an 
option. 

For connection purposes we 
need a component footprint on the 
underside of the controller board. In 
Zuken’s Design Force, for example, 
this temporary component exists 
initially as connection point crosses 
as an indication of pad (or ball, if you 
prefer to think BGA) positions and 
padstacks.

Regarding the placement of each 
of the pads (left), the signals ‘intent’ 
must be factored in. In other words, 
for a signal that must connect with 
the power board, whilst routing from 
the pad of a topside component to 
the nearest pad on the underside 
might be practical for the controller 
board it may not be as convenient 
for the power board to receive the 
signal in that physical location. 
Compromises will need to be made 
before placement (right).

Next, the power board would be 
assigned a shape and dimensions. 
Again, all standard components 
would be placed. The controller 
board would be assigned to the 

temporary component of the base 
board schematic and subsequently 
placed at its intended position. As 
with the assigning of signals to 
pads on the controller board, the 
same considerations apply for the 
power board. Signal integrity must 
be maintained through, for example, 
impedance matching for high speed 
signals. Here, the beauty of working 
in a single canvas is that impedance 
matching can be managed for signals 
that transition between boards. 

Working on a single canvas also 

helps with the placement of power 
and ground grids, which are very 
important for the design’s overall 
Power Distribution Network (PDN), 
and the alignment (between the 
boards) of copper � lled areas to 
help with thermal management (heat 
dissipation).

Design rule checks (DRCs) can � ag 
any infringements, such as failing to 
maintain a suitable galvanic isolation 
distance when routing high current 
signals. 

Accordingly, if the pad of one 
board is reassigned then executing 
an ‘update’ will keep the two design 
parts in sync. For example, to reduce 
crosstalk it is sometimes necessary 
to switch the positive and negative 
halves of an LVDS signal over. If an 
LVDS signal transitions boards, any 
inversion needs to be made on both.

Electrical updates are not the only 
ones that can be easily implemented. 
Sometimes, it will be necessary to 
move one or more pads relative to the 
others; and we have this � exibility as 
the underside of the controller board 
and its position on the base board 
exist as temporary components.

It really stacks up
The bene� ts of designing the 

PCBs – at the schematic entry and 
board layout levels – for a multi-
board module are considerable. 
Whether you regard the top board as 
a ‘component’ or as part of single 
board that just happens to have 
different design requirements (and 
therefore rules) is academic. The 
boards work together as one.

Also, it does not matter if the 
board technologies vary considerably. 
For example, if the base board of 
a module is to be close to a heat 
source – such as a combustion 
engine or power inverter – then it can 
be prototyped in FR4, be functionally 
veri� ed on the bench, and then 
retargeted at ceramic. 

The controller board would then be 
a forced-air-cooled component on that 
ceramic power board.
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would be placed. The controller 
board would be assigned to the 

that transition between boards. 
Working on a single canvas also W
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Above: The design 
of a multi-board 
system is greatly 
simplifi ed when the 
designs exist in a 
single environment 
and the designer can 
see roughly where 
the board-to-board 
connections must go

Left: Signal intent 
must be factored 

into the layout 
of the power 
board but if 

routing becomes 
too diffi cult it may 
be possible to revise 
signal allocations 
to both the power 
board’s pads 
and the controller 
board’s balls (re-
routing as required)
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Rail digitalisation is helping to meet customer demands,  

both now and in the future. By Alfonso Pèrez V 

Whatever the impact Covid-19 
will have on public transport, 
advancements in technology 

and mounting consumer expectations 
will remain key drivers within the 
railway sector. 

Rail needs to be fast, efficient and 
safe, but operators will also need to 
address passenger demand for 
comfort and service. 

Online connectivity between 
passengers, the train and the outside 
world will be critical, driven by the 
proliferation of smart devices and 
growing passenger engagement with 
on-board infotainment services.

High-quality, reliable connectivity is 
critical not only for customer 
satisfaction, but for operators 
gathering data to improve services and 
safety as well as identifying new 
trends and opportunities. 

Connected mobility presents a 
plethora of possibilities for rail 
operators to implement cost-saving 
activities including improved 
automation and predictive 
maintenance. Effective 

Digitalisation of the modern

R A I L W A Y
implementation, however, requires 
investment and a robust network with 
adequate bandwidth. 

Smarter trains
Semi-autonomous trains first came 
into service on the London 
underground in 1967, today’s 
autonomous trains promise higher 
efficiency, lower costs and improved 
safety and form a part of the growing 
trend towards intelligent driver support 
system. 

One element, camera systems, 
when combined with advanced 
software are being used to detect, in 
real-time, objects on tracks that could 
prove dangerous and trigger 
appropriate actions, such as sounding 
a warning bell and applying the brakes. 

Some systems are also able to 
record detailed geographical terrain 
maps of the track, maintaining an 
updated digital map of the train’s 
route, identifying issues with the track 
or calculating the geolocation of the 
train more accurately.

The ultrafast response times and 

large data transfer needed by this 
technology is reliant on equipment and 
solutions that not only meet safety and 
environmental standards, but also have 
the capability to access next-generation 
network technologies such as 5G. 

Next generation technology 
Various on-board systems are placing 
high demands on data transmission. 
Train closed-circuit television (CCTV) 
now has the ability to provide advanced 
forensic features such as facial 
recognition. Not only does this provide 
security, it enables operators to offer 
ticketless systems that can identify the 
individual passenger as they enter the 
vehicle and automatically charge their 
accounts.

Train CCTV systems can also be 
used to automatically identify 
suspicious objects or lost luggage and, 
in addition, monitor passenger numbers 
and movement flow to optimise 
capacity planning and station layouts. 

Higher data rates and secure 
system uptime are crucial for the 
systems to operate successfully and in 
a stable manner, but they come with a 
price tag.

It is not just the rail applications 
that require high-quality, reliable 
connectivity, but it’s also the 
passengers. Many people use their 
commuting time to work.

Rail operators are now offering Wi-Fi 
and promoting constant connectivity as 
a service feature. The Wi-Fi network 
provided will need to be high bandwidth 
in order to provide a stable, workable 
connection, as most corporate 
computers connect to their servers via 
a VPN which adds additional security at 
the expense of speed to the network 
connection. 

Technology improvements are not 
only providing passengers with the 
capability to stay connected from their 
home, workplace and everywhere in 
between but they also allow rail 
operators to offer more environmentally 
friendly methods of travel. 

Rail operators now have to factor in 
ways to ensure that their rail vehicles m
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Below: The CENCITY 
antenna and 
RADOX cabels from 
HUBER+SUHNER

comply with climate change targets – 
ensuring that high speed trains have 
less of an environmental footprint 
compared to other forms of transport. 

When it comes to railways, the 
industry has to have the very highest 
standards for components and 
products. As such, technology 
solutions including antennas, jumper 
solutions and cables must all be 
compliant with stringent measures. 

The trends described here, from 
passenger entertainment, to remote 
working, automated control systems 
and smart monitoring systems are 
driving the need for higher bandwidth 
requirements, and train operators will 
be required to employ ultra-fast and 
robust internet connectivity services 
from the train to the outside world.

In order to address this, network 
reliability will be key. 

intelligent and strong mechanism for 
the coupling and decoupling of the 
train network, while the train is still in 
formation. 

Fully optimised and tested to 
provide a high-quality performance by 
making use of best-in-class 
components and offering a unique 
directional MIMO antenna with 
negative gain, the antenna has been 
speci� cally designed for car-to-car 
applications, limiting the propagation 
of the wireless signal to the gangway 
area. 

Coupled with a robust and high-
speed Wi-Fi backbone – achieved 
through adopting an inter-vehicle 
jumper system or a wireless inter-
carriage link, it is possible to provide 
operators with network reliability and 
the capability of meeting increased 
data demands.  

In today’s modern railway, the 
distribution of power, data, signals and 
ethernet throughout the train is an 
imperative. To compensate for the 
potential expense of speed with data-
hungry services and applications, and 
to ensure that the future rail industry 
aligns with these growing demands, 
rail operators need to consider proven 
cables and cable systems that ensure 
reliable connectivity regardless of the 
connection format and the 
environmental conditions they are 
placed in.  

The complexity in rail systems has 
increased the need for car body 
wiring. This in turn, impacts on 
the space required for extra wiring 
and increases the weight – 

resulting in an adverse effect 
on performance and cost of 
ownership, making the wiring 
of individual components a 

serious challenge. 
Designed with those weight and 

space restrictions in mind, a 
lightweight and compact cable – for 
example, RADOX cables – is essential 
to meet the technical challenges of 
the market, while simultaneously 
reducing the amount of combustible 
material and subsequently potential 

� re hazards – providing customers with 
a signi� cantly high degree of safety 
throughout the entire lifecycle of the 
rail vehicle.    

Having to take into account a 
diverse array of electrical, mechanical 
and climatic conditions, a number of 
factors must be considered when 
designing solutions for the rail market. 

The � ow of the current and 
resulting heating, vibration, bending 
and torsion, alongside ambient 
temperature, ballast strikes, 
weathering and the presence of oils, 
� uids and various types of cleaning 
agents, must all be factored in to 
ensure a long-term service life. This 
will give rail operators and system 
integrators access to long-lasting, 
cost-effective solutions able to 
withstand the test of time and growing 
demands.  

The rail industry is faced with a 
radical transformation. Passenger 
expectations, increased competition 
and technological innovation are the 
catalysts behind this, and the industry 
is beginning to tap into the potential of 
data-driven technologies. 

Network reliability will be the basis 
of any successful implementation and 
operators will have to employ ultra-
fast, high-performance, robust internet 
connectivity services from the train to 
the outside world, either through 
cellular providers or a dedicated 
trackside network, to deliver maximum 
value to passengers, operators and 
system integrators. 

Committed investment in the 
modern and complex systems entering 
the market will streamline network 
infrastructure, open new revenue 
streams, improve the quantity and 
quality of services and passenger 
satisfaction and accelerate the 
connectivity that is necessary for the 
new age of the railway.

As the rail sector modernises with 
a variety of technological 
advancements, an ultra-fast, robust 
network will be vital to provide greater 
connectivity to meet ever-increasing 
customer demands.
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The complexity in rail systems has 
increased the need for car body 
wiring. This in turn, impacts on 
the space required for extra wiring 
and increases the weight – 

resulting in an adverse effect 

serious challenge. 
Designed with those weight and 

space restrictions in mind, a 
lightweight and compact cable – for 
example, RADOX cables – is essential 
to meet the technical challenges of 
the market, while simultaneously 
reducing the amount of combustible 
material and subsequently potential 
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Providing reliability
With rail vehicles constantly 
moving through changing 
environments within urban and rural 
settings, rail operators are now using 
antennas that incorporate multiple 
input-multiple output (MIMO) 
technology to ensure full coverage and 
always-on connectivity. 

One example is the SENCITY 
antenna developed by 
HUBER+SUHNER to provide an 
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COMMENT       THE POST COVID-19  
   TECH REVOLUTION

The COVID-19 pandemic has 
forced businesses to turn to 
technology to enable production 

to continue and for dispersed teams 
to work from home and communicate, 
via platforms like Zoom or Teams.

According to Mike Britchfield, VP 
Sales, EMEA, Analog Devices, as the 
crisis has impacted the private sector 
as a whole, “digitalisation or digital 
transformation” is now front and 
centre.

The business opportunities that the 
pandemic has created are expected 
to have a significant impact on how 
people work, rest and play.

“Communications has seen 
increased demand, even more so 
as it appears that the trend towards 
working from home is going to 
require a more robust and effective 
communications infrastructure,” said 
Britchfield. “Wireless networks and 

overall connectivity are two areas 
where remote working is going to have 
a significant impact both now and in 
the not-so-distant future.”

 “The daily commute is something 
that nobody really enjoys and there will 
be more companies who see the value 
in either integrating or expanding an 
existing remote workforce,” Britchfield 
continued. “Teleworking will likely 
increase as COVID-19 has made this 
option an essential tool in terms of 
how certain teams communicate and 
collaborate with each other. By the 
same chalk, Industry 4.0 has been 
part of the business optimisation 
conversation for almost a decade 
now, but the adoption of next-gen 
technology has remained – on some 
levels – a work-in-progress.” 

According to Britchfield, COVID-19 
has accelerated the urgency around 
that conversation and shown that a 

digital mindset is not only possible 
but necessary to compete and 
survive in this ‘brave new world’. 

“Next-gen technology has 
already been integrated into the 
manufacturing sector, what matters is 
how companies take advantage of the 
resources that are available to them. 

With that in mind, the term “digital 
transformation” might also rid 

itself of buzzword status and evolve 
to what can be considered the norm 
across the board.”

Speaking at COGX 2020 earlier 
this month, Bernard Marr, a futurist 
and strategic adviser, talked about 
the key technologies that he saw as 
helping to transform and deliver the 
post COVID-19 world.

He focused on five: artificial 
intelligence (AI), robotics, the ‘As-
a- Service/Cloud’ revolution, 5G and 
extended reality, including virtual, 
augmented and mixed realities.

Technology trends
In truth, none of these are ‘new’ 
technologies, but Marr made the 
point, backed up by Britchfield, that 
they had all been given a significant 
boost by the crisis.

“These technology trends were 
all identified before the crisis hit, but 
what we’ve seen as a result of the 
crisis are numerous examples, around 
the world, where their adoption is 
being taken up more rapidly and they 
are being deployed more quickly, than 
had been the case,” Marr suggested.

“The first serious trend is artificial 
intelligence (AI) and machine 
learning. It will have a critical role for 
businesses going forward, especially 
for those looking to engage with their 
customers, but also in streamlining 
processes. It has assumed greater 
importance in helping companies to 
get back to performing well; it will 
help them to make better sense of 
data, to analyse it and extract useful 
information.

“Companies that 
use data and AI 
will have better 
insights and make 
better decisions. 
They will be able 
to spot trends 
and understand 
where and when 
customer demand 
is shifting.”
Bernard Marrel
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A BRIGHTER 
TOMORROW?
While the COVID-19 pandemic has yet to fully play-out, it’s had a 

profound impact on how we work, play and rest. We take a look at the 

technologies that could drive change going forward. By Neil Tyler 
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COMMENT       THE POST COVID-19  
   TECH REVOLUTION

“Companies that use data and AI 
will have better insights and make 
better decisions. They will be able to 
spot trends and understand where and 
when customer demand is shifting. 

“AI is, in my opinion, the most 
powerful technology we have ever 
had.”

Marr pointed to how chat bots 
have been used, during the crisis, to 
communicate with people, in particular 
in the retail space.

“According to research there has 
been a 40 per cent increase in wine 
consumption in the UK during the 
lockdown. Lidl has used a Facebook 
messaging service to discuss wine 
choices with customers, while Domino 
Pizzas has been using machine vision 
technology to scan and monitor the 
quality of its pizzas.”

The second technology trend, 
identified by Marr, looks at robotics, 
drones and autonomous vehicles.

Britchfield agreed that we will 
see more automation, especially in 
the manufacturing sector, and much 
greater integration. 

“That’s a direct result of the 
social distancing that many of us 
have become more used to in recent 
months. Moving forward we will see 
greater collaboration between human 
workers and machines – and it’s 
important that organisations do not 
lose sight of the importance of the 
human element here – as the way 
these technologies can be most 
impactful is cooperating with workers.”

Marr made the point that post 
COVID-19 business leaders will 
need to make their companies more 
resilient and using robotics and 
automation, to take people out of the 
critical parts of the supply chain, will 
make those chains more secure.

There have been numerous 
examples of robotics being deployed 
effectively, during the pandemic, 
according to Marr.

“Drones have been used to enforce 
social distancing and there has been 
a lot of attention when it comes to 
automating the supply chain. In Milton 

Keynes, where I live, a self-driving 
delivery robot has been making regular 
food deliveries to customers. More 
autonomous vehicles are being used 
for logistics, while in Japan robots 
– within healthcare – have been 
deployed to engage with patients and 
administer temperature monitoring.”

According to Marr, whatever the 
technology, access to it has become 
far easier.

“This then leads to my third key 
technology trend - ‘As-a-Service’ 
delivery,” Marr added.

“As-a-Service, when combined with 
cloud computing, has shown its worth 
during the crisis. It’s now possible 
to have AI or robotics as a service, 
where these processes are hosted by 
someone else. Look at video calls. As 
the crisis unfolded Zoom needed to 
scale its operations. Driven by cloud 
on demand services it was able to 
purchase more capacity to scale the 
business up.”

This type of service model can be 
extended to all types of processes – 
leasing robots, renting out AI services 
etc.

“This will enable companies to be 
more flexible scaling their vision up, 
and down, depending on what they are 
looking to achieve.”

Marr suggested that this trend will 
only increase going forward.

His final two trends are 5G and 
extended reality.

“We’ve seen more home and 
mobile working during the crisis, 
and this is a trend that is likely to 
stick. For example, both Twitter and 
Facebook have told their staff that 
they can work from home indefinitely, 
and 5G will make a big difference 
here, delivering super-fast, stable 
networks.”

Working from home, proves that 
there is a defined need for a faster 
communications structure, added 
Britchfield. 

“The demand for reliable and 
efficient communications tools will 
be directly aligned with how quickly 
wireless infrastructure is implemented 

in various regions, and connectivity will 
be a key component on how we adapt 
to the post-COVID world that we will 
find ourselves in.

“Video conferencing is already a 
baked-in part of the global business 
sector, but it needs to tick all the 
boxes to be truly effective – if only 
50 per cent of your workforce has 
access to modern networks, then 
that becomes a problem and a 
potential roadblock in terms of how 
you communicate with colleagues, 
suppliers and, importantly, customers. 

“On the plus side, the tools that we 
need to succeed are already here.”  

Britchfield made the point that 
when it comes to buildings, not 
everyone will be able to work remotely, 
and there will be a need to deploy 
advanced sensing and monitoring 
devices that can track movement and 
body temperature. 

“Numerous physical locations 
will need imaged-based occupancy 
detection and people-counting 
solutions to maintain a sense of well-
being and, importantly, limit the fears 
that the pandemic has created,” he 
suggested.

“A we see more on demand 
services, fuelled by 5G, we’ll see 
more companies entering this space, 
such as video gaming which will 
enable users to simply use their tablet 
or mobile device to enter games,” 
suggested Marr. “It will also open up 
the opportunity to use more extended 
reality, for example by retailers and 
educators.”

Whatever the future holds, and 
at this stage of the crisis no one 
truly knows where we will be in a few 
months, let alone years, one thing is 
true. The technology revolution is likely 
only to accelerate in this new post-
pandemic world.

“Next-gen 
technology has 
already been 
integrated 
into the 
manufacturing 
sector, what 
matters is how 
companies take 
advantage of the 
resources that 
are available to 
them.”
Mike Britchfield
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Panasonic Industry to set focus on superior SP-Cap 
Polymer Capacitor technology
Wherever a minimal ESR is the primary consideration for identifying the most suitable 
capacitor, the latest SP-Cap innovations from Panasonic Industry are likely to become the 
new flagship of „Super Low“.  

Speaking in numbers, the SP-Cap with 3 mΩ has the lowest Equivalent Series Resistance 
for this technology in the market. This must be considered as unrivaled at present - and 
makes the Polymer Technology a highly relevant option for microprocessor-based assemblies. SP-CAP’s specifications promise a more than 
sound performance within contemporary and complex low-profile electronical devices: Capacitance counts up to a maximum of remarkable 820 
µF and – not least to mention – a ripple current capacity up to 10.200 mA rms.  

“Although all that might sound like a footnote of electronical engineering – it isn‘t“, Shahrokh Kananizadeh, the product manager of Panasonic 
Industry Europe explains. “It is exactly that very composition of ESR, capacitance and ripple current tolerance that make a capacitor an 
outstanding capacitor. One that turns out in the end of the day to be a crucial component for the long term reliability or - on the contrary - its 
faultiness.“
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Lattice Accelerates FPGA-based Processor Design with New IP Ecosystem and Design Environment
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Lattice Propel Provides RISC-V Support and a Robust IP 
Portfolio to Enable Development of Processor-based 
Systems in Minutes
Lattice Semiconductor Corporation (NASDAQ: LSCC), the low power programmable leader, today announced Lattice Propel™, a new 
software solution designed to accelerate development of unique applications based on low power, small form factor Lattice FPGAs.  
The design environment will empower developers of any skill level to quickly and easily design Lattice FPGA-based applications by 
enabling the easy assembly of components from a robust IP library that includes a RISC-V processor core and numerous peripherals. 
The Propel design environment automates application development for developers serving the communications, computing, industrial, 
automotive, and consumer markets. 

In order to leverage the parallel processing capabilities of FPGAs in more complex systems, first-time FPGA developers want application 
design solutions that are flexible, easy-to-use, and integrate all design software and IP required to develop emerging applications 
without a learning curve. Lattice Propel’s correct-by-construction development tools automate much of the design process to simplify 
overall system development. Lattice Propel combines system hardware and software design into one tool framework, so software 
developers can begin creating system software before hardware is available and get products to market faster. 
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How a Zero Flux Current Transducer Works: new video from Danisense 

w
w

w
.danisense.com

 

@: lmo@danisense.com
&: +41 78 704 29 67

Tutorial discusses how to achieve a measurement 
accuracy of 1PPM 
Danisense, the leader in high-accuracy current transducers for demanding 
applications, has produced a new tutorial video which discusses how – using the zero 
flux principle - current transducers can be produced with a measurement accuracy as 
accurate as 1ppm for applications such as power analysers in EV production, medical 
equipment such as MRI scanners and power supplies for particle accelerators. 

The video explains zero flux technology, also called ‘fluxgate’ and how it works, including the use of a closed loop which balances 
opposing magnetic fields, so eliminating offset and linearity issues. Using this combination of techniques, it is possible to achieve 
extremely accurate results even in a harsh environment. 

Comments Loic Moreau, Sales & Marketing Director, Danisense A/S: “The test and measurement industry has had to be extremely 
creative to cope with the increasing challenges set by customers who require greater accuracy in tough conditions. Current sense 
transducers from Danisense are acknowledged to be amongst the most reliable and high performance in the industry. We hope this 
video will help customers understand the technologies we use so that they can benefit from the results.”
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LoRa WAN Modules
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LoRa is a long range low power wireless platform 
designed to connect I o T networks worldwide. This 
wireless RF technology is being integrated into cars, 
street lights, manufacturing equipment , wearable 
devices etc:

RYLR896 l Frequency Range:868/915 MHz, Semtech 
SX1276 Engine, High efficiency Power Amplifier, Excellent 
blocking immunity, availability up to 2028.

RYLR406 l Frequency Range:426/433/470 MHz, Semtech 
SX127x Engine

RYLR89H1 l A REYAX proprietary Lora host mini PCIe card, 
Easy to integrate into the operating system, No extra 
telecommunication fees. 
https://www.mansky.co.uk/products/wireless-products/
wireless/lora-and-lorawan/
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Call James Creber on 01322 221144

Pre-Switch presents sequence to show soft-switching achieving 99% operational efficiency
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Pre-Switch presents step-by-step sequence to show 
AI-optimized soft-switching achieving 99% operational 
efficiency in 200kW inverter
Screen captures illustrate active learning, analysis and adjustments that 
initiate and maintain optimized system timing

Pre-Switch, Inc., a Silicon Valley start-up that has developed the world’s-first 
AI DC/AC, AC/DC forced-resonance-based soft-switching controller delivering efficiency and performance benefits to 
a wide range of applications including EVs and renewables, has released a demonstration and full explanation of its 
CleanWave200 inverter reference. An animated sequence of 20 1µs screen captures illustrates the Pre-Switch AI 
actively learning from initial start-up with unknown conditions, then subsequently optimizing and adjusting the timing 
necessary to ensure that a PWM input generates a current ramp to simulate the first part of a sine wave output.    

Double pulse test data obtained from the 200kW inverter demonstrates that the Pre-Switch soft-switching platform – 
comprising the Pre-Drive™3 controller board powered by the Pre-Flex™ FPGA, and RPG gate driver board – reduces total 
system switching losses by 90% or more.

Power Integrations’ GaN Technology Increases Output Power of High-Efficiency Display PSUs to 75 W
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Higher-power TVs, monitors and appliances benefit from 
91% efficiency, reduced BOM, elimination of heatsinks, 
smaller size, lower weight
Power Integrations (Nasdaq: POWI), the leader in high-voltage integrated circuits for 
energy-efficient power conversion, today announced that its InnoSwitch™3-MX isolated 
switcher IC family has been expanded with the addition of three new PowiGaN™ devices. 
As part of a chipset with Power Integrations’ InnoMux™ controller IC, the new switcher ICs 
now support display and appliance power supply applications with a continuous output 
power of up to 75 W without a heatsink.  

The InnoMux chipset employs a unique single-stage power architecture that reduces losses in display applications by 50% when compared 
to conventional designs, increasing overall efficiency to 91% in constant-voltage and constant-current LED backlight driver designs. 
Additionally, by eliminating the need for post regulation (i.e. buck and boost) stages, TV and monitor designers can halve component count, 
improving reliability and reducing manufacturing cost. With a high breakdown voltage of 750 V, the PowiGaN InnoSwitch3-MX parts are also 
extremely robust and highly-resistant to the line surges and swells commonly-seen in regions with unstable mains voltages.

Nicomatic SmartCo connectors embed real-time fault-finding into aircraft Electrical Wiring Interconnection 
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Nicomatic SmartCo connectors embed real-time fault-
finding into aircraft Electrical Wiring Interconnection 
Systems: lower downtime, reduced maintenance costs, 
greater safety
OMTDR technology provides analysis without impacting network traffic 

The SmartCo smart connector system from Nicomatic, the leading 
manufacturer of high performance interconnect systems, brings in-built 
intelligence to aircraft electrical wiring interconnection systems (EWIS) and 
reduces aircraft downtime by solving the problem of fault-finding in aircraft electrical cable runs. 

The EWIS is the backbone of complex systems in modern aircraft and is subject to the same harsh environmental and 
operational conditions as other aircraft systems.  Detecting and tracing faults in aircraft electrical cable runs is time-
consuming, frustrating, costly, and the cause of disruption to flight schedules.   Nicomatic and the CEA LIST Institute 
collaborated to jointly develop Orthogonal Multi-tone Time Domain Reflectometry (OMTDR) technology that enables network 
analysis and sensor intelligence to be distributed in the EWIS without impacting network traffic. 
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£1.68M UK government grant awarded to disruptive Bizen® transistor technology
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£1.68M ‘Driving the Electric Revolution 
Challenge’ UK government grant awarded to 
disruptive Bizen® transistor technology
“We are consigning CMOS to the history books”, claims SFN CEO 

Bizen will slash lead times and reduce wafer area and process layers 
while increasing speed, reducing power and increasing density

Nottingham-based start-up, Search For The Next (SFN) has announced that its Bizen® transistor technology has received 
an award worth £1.7M which will drive forward the development of the enabling transistor process technology that will be 
the foundation for the success of British and worldwide industries in all sectors. The grant has been made by the ‘Driving the 
Electric Revolution Challenge’ program, part of UKRI’s Industrial Strategy Challenge Fund. The aim of the initiative is to position 
the UK to seize the economic opportunities from the global transition to clean technologies and electrification, helping 
businesses across numerous sectors including transport, energy, construction and agriculture to invest and work together to 
capitalise on the UK’s strengths in this technology. SFN is one of more than 30 partner research and technology organisations 
that will collaborate in new Industrialisation Centres announced by the UK government.
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Power Integrations Delivers One-Millionth GaN-Based InnoSwitch3 IC 
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Partners with Anker Innovations to drive GaN 
revolution in mass-market AC-DC power adapters 
Power Integrations (Nasdaq: POWI), the leader in high-
voltage integrated circuits for energy-efficient power 
conversion, today announced the delivery of its one-
millionth InnoSwitch™3 switcher IC featuring the company’s 
PowiGaN™ gallium-nitride technology. In an event at the 
Shenzhen headquarters of Anker Innovations, Power 
Integrations CEO Balu Balakrishnan presented the one-
millionth GaN-based IC to Anker CEO Steven Yang. Anker is a 
leading manufacturer of chargers and adapters, supplying 
retailers worldwide with powerful, compact USB PD adapters and a wide range of chargers and 
adapters for laptops, smart mobile devices, set-top boxes, displays, appliances, networking gear 
and gaming products. 

METCASE Launches Sloping Front Instrument Enclosures
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METCASE has added new sloping front versions 
of its advanced TECHNOMET aluminium table-
top enclosures. TECHOMET SL is designed for 
applications including medical and laboratory 
instruments, test and measurement, industrial 
control and communications.
These smart and modern cases are supplied fully 
assembled and feature an 18 degree inclined front bezel 
which provides a perfect viewing angle of the controls 
and displays.  The cases also feature snap-on trims which 
hide all the fixing screws, internal PCB mounting pillars, 
ventilation slots in the base and rear panel, and four moulded non-slip feet. Recessed side 
handles allow easy portability. 

TECHNOMET SL can be supplied fully customised on request.
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New Lattice CrossLink-NX FPGAs Bring Power and Performance Leadership
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•First Product on New Lattice Nexus FPGA Platform 
•Up to 75% Lower Power Compared to Similar Class 
Competitive Devices 
Lattice Semiconductor Corporation (NASDAQ: LSCC), the low power programmable leader, 
today announced the first FPGA developed on its new Lattice Nexus™ FPGA platform, 
CrossLink-NX™. This new FPGA provides the low power, small form factor, reliability, and 
performance that developers need to create innovative embedded vision and AI solutions 
for communications, compute, industrial, automotive, and consumer systems. 

According to Patrick Moorhead, president and founder of Moor Insights & Strategy, “Technology trends like 5G connectivity, 
cloud-based analytics, factory automation and the smart home are driving demand for embedded vision solutions that 
support machine learning. However, the data latency, cost and privacy issues associated with cloud-based ML analytics 
have sparked interest among developers in moving more data processing from the cloud to the Edge. But doing so 
requires OEMs have access to Edge AI/ML inferencing solutions that offer high performance data processing, low power 
operation, and a small form factor.”
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BlaizeTM Emerges from Stealth to Transform AI Computing
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Blaize, formerly known as Thinci, unveils the 
first true Graph-Native silicon architecture 
and software platform built to process neural 
networks and enable AI applications with 
unprecedented efficiency
BlaizeTM today emerged from stealth and unveiled a 
groundbreaking next-generation computing architecture 
that precisely meets the demands and complexity of new 
computational workloads found in artificial intelligence 
(AI) applications. Driven by advances in energy efficiency, flexibility, and usability, Blaize products 
enable a range of existing and new AI use cases in the automotive, smart vision, and enterprise 
computing segments, where the company is engaged with early access customers. These AI 
systems markets are projected to grow rapidly* as the disrupting influence of AI transforms entire 
industries and AI functionality becomes a “must-have” requirement for new products.
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New beam angle LEDs from OMC focus
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New beam angle LEDs from OMC focus light 
precisely for demanding high-intensity applications 
Ultra-narrow 15 degree LED and precision 60 degree LEDs suit 
signalling, indication, sensing and communication applications

OMC, the pioneer in optoelectronics design & manufacture, 
has introduced two new surface-mount LEDs, an ultra-narrow 
15 degree beam LED and a 60 degree beam LED.  Both new 
LEDs are produced by OMC in a range of package styles, 
beam angles and all popular LED wavelengths, plus infra-red versions. The two new devices join the 
SMD emitter series launched by OMC in late 2018, which includes a 30 degree output beam device 
that has proved very popular. The two new SMT LEDs provide designers with even greater choice 
and flexibility for a very wide range of applications, including signalling, indication, sensing and 
communications applications.  
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Nexperia launches high-efficiency GaN FET with industry-leading performance
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Proven process, robust and scalable, ready for 
volume applications
Nexperia, the expert in discrete and MOSFET components and 
analog & logic ICs, today announced its entry into the gallium 
nitride (GaN) FET market with the introduction of the 650 volt 
GAN063-650WSA, a very robust device with a gate-source 
voltage (VGS) of +/- 20 V and a temperature range of -55 to 
+175 °C. The GAN063-650WSA features a low RDS(on) - down to 
60 mΩ - and fast switching to offer very high efficiency.

Nexperia is targeting high performance application segments including xEV, datacentres, telecom 
infrastructure, industrial automation and high-end power supplies. Nexperia’s GaN-on-silicon process 
is very robust and mature with proven quality and reliability, plus it is highly scalable as wafers can be 
processed in existing silicon fabrication facilities. More, this device is available in the industry-standard 
TO-247, allowing customers to benefit from exceptional GaN performance in a familiar package.
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New Round TFTs offer a contemporary appearance
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Circular TFTs with High Resolution and 
wide viewing angle.

3.4inch and 5inch IPS TFTs with MIPI interface .

3.4inch has 800 x 800 resolution.

5inch 1080 x1080 resolution.

Perfect for home appliance, heating controls, 
marine and automotive applications.

www.mansky.co.uk/products/display/tft/mipi-interface-tfts/
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Rugged, modular MIL 83513 1.27mm pitch connector 
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Rugged, modular MIL 83513 1.27mm pitch 
connector with captive fixings suits thick PCBs and 
AWG24 cable. 
Nicomatic’s easy-to-use EMM series suits harsh-
environment defense applications

Nicomatic SA, the leading manufacturer of high-performance 
interconnect systems, has announced new features for its rugged micro connector, the 1.27 mm pitch 
EMM series, which targets defense and other high-reliability applications. The MIL 83513-style connectors 
that require a significantly smaller footprint than the closest industry competitor now feature captive screw 
fixings and can be used with thicker PCBs and larger diameter cables. Captive screw fixings provide the 
fastest locking solution available, since there is no need to tighten alternative sides repeatedly. They also 
ensure that screws are never lost. EMM miniature connectors are also now optionally available with longer 
straight-through and 90° contacts enabling them to be used on PCBs that are up to 3.5mm thick. Finally, 
EMM connectors can also be used with AWG24 cable, larger than competing devices. 

AVX/Ethertronics’ low profile SMT automotive antennas
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AVX/Ethertronics’ low profile SMT
automotive antennas deliver optimum
performance across worldwide
frequency bands – now available at TTI 

Small PCB footprint; applications include infotainment,
telematics, Ecall, on board diagnosis, tracking, navigation
and vehicle-to-everything communication (V2X)

New low profile SMT automotive antennas from
AVX/Ethertronics that provide best-in-class RF performance
and give global coverage are now available from TTI, Inc., a world leading specialist distributor of
electronic components. The antennas support different worldwide frequency bands and ensure superior
performance, yet occupy minimal PCB real estate. These automotive antennas provide broadband
coverage across 4G/LTE, 3G, GPS, WiFi, V2X or BT networks, with turning capabilities to deliver optimized
performance. 

High-accuracy, large aperture current transducer
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High-accuracy, large aperture current
transducer from Danisense measures
up to 1200Arms 

Targets testing of high power converters for today’s
electric and hybrid vehicles

Key points:
• Measure signals up to 1200Arms/1500A DC
• Excellent linearity (<1ppm) and very low offset (12ppm) 
• High bandwidth to 300kHz for SiC and GaN technology
• Large 45mm diameter aperture facilitates ease of use
• High EMC robustness provided by metal housing

Taastrup, Denmark, January 2109…Danisense, the leader in high-accuracy current transducers for
demanding applications, today announced the DM1200, a high-accuracy current transducer capable of
measuring signals up to 1200Arms and 1500A DC. 

Lattice Semiconductor Announces Design Wins
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Lattice Semiconductor Announces Design Wins with Pioneer & Onkyo
Corporation for Prosumer A/V Home Entertainment Receiver Systems

Pioneer Selects Lattice SiI9437 Receiver IC for Enhanced Audio Return Channel 
(eARC) HDMI® 2.1 Capabilities

Lattice Semiconductor (NASDAQ: LSCC), a leading provider of customizable smart connectivity solutions,
today announced that Pioneer & Onkyo Corporation has selected the Lattice HDMI eARC Receiver IC to
provide “eARC” features for its Pioneer Elite 7.2 channel SC-LX502 and Elite 9.2 channel VSX-LX503 home
A/V receivers (AVR), which provide multiple wired and wireless connectivity options for audio, video and
gaming components.

“Adding HDMI eARC to our cutting-edge Elite line of A/V receivers gives our customers a forward-
compatible home theater solution, designed to support enhanced 4K and 8K televisions of the future,”
said Akira Takahashi, Director of Pioneer & Onkyo Corporation. “With HDMI eARC, our A/V Receiver can
play surround-sound audio, including high-bitrate audio, from the television’s built-in streaming apps, as
well as from devices attached directly to the TV.”

New 3-phase gate drive solution
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New 3-phase gate drive solution from
Pre-Switch doubles power; boosts
switching speeds by up to 20x;
increases eV range by 5-12%

Si-valley start-up uses AI to solve soft-switching control
challenge for DC/AC and AC/DC power conversion; 

Massive advantages demonstrated for burgeoning electric
vehicle market and others

APEC Power Conference, Anaheim, Ca., USA: Pre-Switch, Inc., a Silicon Valley start-up that emerged from
stealth mode last year, today expanded its revolutionary soft-switching IGBT and silicon carbide gate
driver architecture to cover 3-phase power systems. The platform, including the Pre-Drive™3 controller
board, powered by the Pre-Flex™ FPGA, and RPG gate driver board, enables a doubling of power output for
a typical inverter, or an increase in switching speed by a factor of up to 20 times.

New SCALE-iDriver SiC-MOSFET Gate Driver
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New SCALE-iDriver SiC-MOSFET Gate Driver
from Power Integrations Maximizes
Efficiency, Improves Safety

Highest output gate current; fast shut down; best isolation

Power Integrations (Nasdaq: POWI), the leader in gate-driver technology for
medium and high-voltage inverter applications, today announced the
SIC1182K SCALE-iDriver™, a high-efficiency, single-channel SiC MOSFET gate driver that delivers the highest
peak output gate current available without an external boost stage. Devices can be configured to support
different gate-drive voltage requirements matching the range of requirements seen in SiC MOSFETs today
and include advanced safety features making them both compact and robust.

The SIC1182K offers up to 8 A output at a junction temperature of 125°C allowing these devices to support
SiC-MOSFET inverter designs up to several hundred kilowatts without a booster stage. This results in high
system efficiency and enables customers to produce only one design to cover their entire product portfolio
of differently-rated power inverters. A switching frequency of up to 150 kHz supports multiple applications. 

New all-in-one electrical troubleshooting test tool
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New all-in-one electrical troubleshooting test tool from Nicomatic
& Eca group features accurate fault-localization to speed
maintenance and repair

Highly portable for use in harsh environments

Nicomatic, one of the the leading manufacturer of high-performance interconnect solutions, has
introduced a new multi-function tool that comes in a compact, portable case designed to simplify
electrical troubleshooting. The company’s Electrical Ground Support Equipment (E-GSE) TC50-eTool,
developed in partnership with the ECA Group - which is renowned for its expertise in developing
innovative technical solutions for use in hostile or harsh environments - enables:
voltage/current/resistance measurement; phase order checking; diode testing; insulation testing;
and thermal imaging.  Additionally, the tool uses Nicomatic’s SmartCo solution based on reflectometry
technology to provide precise wire-fault localization, enabling quick diagnosis and thereby
minimizing aircraft ground time.

New Universal Feet Kits For Enclosures

w
w

w
.m

e
tca

s
e.co

.u
k

@: sales@metcase.co.uk  
✆: +44 1489 583858

New Universal Feet Kits For Enclosures

TECHNOFEET is a new range of universal enclosures feet from
METCASE. These stylish and modern feet can be specified with
or without tilt legs, making them perfect for laboratory
equipment or other desktop instrument enclosures.

TECHNOFEET can be fitted to any type of plastic or metal
enclosure with a wall thickness of up to 3 mm. The feet are
easy to install, requiring just three holes in the enclosure
panel. 

Each foot is sized ø30 x 12 mm high. The feet are moulded in
ABS (UL 94 HB) with soft touch TPE non-slip pads. Three
standard colours are offered: anthracite (RAL 7016), light grey
(RAL 7035) and black (RAL 9005).

NXP i.MX 6SoloX processor 
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Computer on module with NXP i.MX
6SoloX processor

The efusA9X is another compact and inexpensive module in efus
form factor designed for easy interfacing and simple baseboard. 

The module offers up to 1 GB RAM, 1 GB NAND Flash, and 32GB eMMC. 

Available interfaces are 2 x Gigabit-Ethernet, 2 x USB, 2 x CAN, 2 x 12C,
2 x SPI, 4 x UART, GPIOs, 2 x SD-Card, 12S or AC97 for audio, PCle as
well as analogue and digital camera. 

A WLAN/Bluetooth module with chip antenna or antenna socket is an option. 

Displays can be connected via digital RGB and LVDS (up to WXGA).

A resistive as well as a capacitive touch controller can be connected via the 12C interface. 

Operating systems supported are Linux, WEC2013/7 and Android. Long term availability to 2025. 

Call James Creber on 01322 221144
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