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Bloodhound Land Speed Record 
(Bloodhound LSR) is a project which 
aims to break the world land speed 

record beyond 800mph, showcasing world 
class science and engineering along the way.

I’ve been following this project for some years 
now and I remember when, in 2019, the car 
smashed its test programme target of 500mph, 
hitting a peak speed of 628mph. It was a great 
feat of engineering, design and teamwork and 
the scent of a new world record was on the 
horizon. 

But, three years later and the project has sadly 
come to a standstill. 

In May 2021, the car was moved to the Coventry 
Transport Museum so the team could focus on 
raising the necessary funds to complete the final 
record-breaking phase.

Now, in 2022, the project’s biggest challenge 
continues to be funding and this problem only 
intensified during the COVID-19 pandemic with 
lockdowns limiting the opportunity to source 
new commercial interest. 

However, plans are in place to reconfigure 
the project to ensure that it remains relevant 
in today’s world. Stuart Edmondson, Chief 
Executive Officer at Bloodhound LSR, recently 
announced that Bloodhound will be operating 
on a more sustainable level and “moving away 

EDITOR’S COMMENT

Bloodhound Land Speed Record to go green
from the historic fossil fuel propelled Land 
Speed Record cars of the past”.

Edmondson said: “Utilising green fuels 
strengthens our ability to inspire the next 
generation of engineers and create a lasting 
legacy, as the world pushes engineering 
boundaries in a sustainable way.”

The Bloodhound project does indeed have the 
capability to inspire and influence our younger 
generation and has been doing so since its 
inception. Bloodhound Education Ltd was 
set up alongside the BLOODHOUND SSC 
Project back in 2009 and has engaged over two 
million students in the excitement of ‘real-life 
engineering’. As Edmondson has noticed during 
his school talks, “Bloodhound plays a huge role 
in planting a seed in younger minds … that will 
inspire some of them to consider STEM careers 
later in life.” 

Because of this, and the achievements the 
project has already accomplished, I don’t think 
we’ve seen the last of the Bloodhound yet. I’m 
hopeful that this drive to ‘go green’ will attract 
new investors. 

Speaking of STEM, this issue of Electronic 
Specifier contains the first article in our new 
E-learning column. Titled ‘E-learning with 
educational robotics’ (page 46) it aims to define 
e-learning, short for electronic learning, and 
some of the many ways in which it can help 
to inspire career interests in the engineers of 
tomorrow. Look out for this regular column in 
upcoming issues! 

I hope you enjoy the rest of the issue: we have 
a focus on the upcoming embedded world 
Exhibition & Conference, with notes on what 
to expect at the show as well as a deep dive into 
some of the companies who will be exhibiting 
and presenting (page 10). 

ES Design's Contributing Editor Mick Elliot and 
I look forward to seeing some of you there!

Paige West, Managing Editor  
Electronic Specifier
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ELECTRONICS NEWS

A £40m competition to kick-
start commercial self-driving 
services, such as delivery vehicles 
and passenger shuttles, has been 
launched by Lord Grimstone, 
Minister for Investment. The 
funding could create tens of 
thousands of skilled jobs across the 
UK over the next decade.

The ‘Commercialising Connected 

and Automated Mobility’ competition 

will provide grants to help roll out 

commercial use self-driving vehicles 

across the UK from 2025, delivering 

convenience for consumers and 

making journeys safer, greener, and 

more reliable.

The competition will help bring 

together companies and investors so 

that sustainable business models can 

be rolled out nationally and exported 

globally.

CycloTech and Yamato Holdings 
have created a mid-class cargo 
eVTOL (electric vertical take-off and 
landing) aircraft capable of precision 
landing in confined areas and able to 

handle challenging wind conditions.

The two companies completed a 
joint feasibility study which involved 
two elements: a new thrust vectoring 
propulsion technology, named 
CycloRotors; and the PUPA701 (Pod 
Unit for Parcel Air-transportation).

The PUPA701 is part of the PUPA 
family of detachable and compatible 
cargo pods to be carried by eVTOL 

aircraft or other advanced air vehicles. 
It enables a separate loading/unloading 
sequence from the aircraft’s process 
cycle to secure a safe and fast ground 
handling and efficient cargo logistics 
process.

CycloRotors are based on the same 
principle known as the Voith-
Schneider-Propeller, successfully 
applied for highly agile and stable ships 
in the maritime industry.

Self-driving services could hit UK roads

Cargo drone concept capable of high-precision landing

NEWS
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Multi-Band GNSS  
Ceramic Antennas

ABB Robotics has collaborated with 
two world-renowned artists, eight-
year-old Indian child prodigy Advait 
Kolarkar, and Dubai-based digital 
design collective Illusorr, to create 
the world’s first robot-painted art 
car. 

ABB’s PixelPaint technology has, 
without human intervention, 
perfectly recreated Advait’s swirling, 
monochromatic design as well as 
Illusorr’s tri-colour geometrical 
patterns.

Equipped with 1,000 nozzles in the 
printer head, ABB’s IRB 5500 paint 
robots were able to complete the 
highly complex artworks in less than 
30 minutes. The PixelPaint technology 
demonstrates unprecedented 
precision and speed, capturing 
intricate, elaborate detail that would be 
impossible to achieve by hand. 

Sami Atiya, President of ABB’s Robotics 
& Discrete Automation business 
area, commented: “ABB’s PixelPaint 
technology is more than an evolution – 
it is a revolution. It’s a shining example 
of how robotic automation and our 
RobotStudio software can not only 
pave the way for more sustainable 
manufacturing but can also perfectly 
replicate delicate pieces of art that 
celebrate the originality and beauty 
of the human spirit. At a time when 
consumers want more customised 
products, PixelPaint is a game changer 
and allows any design to be replicated 
in a manner that is both sustainable 
and affordable.”

ABB Robotics unveils world’s first robot-painted art car

NEWS
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DESIGN

Sue first became aware of the problem 
of inequality in tech around five and a 
half years ago when she realised that 

many women who had been passionate about 
engineering and science were dropping out after 
just one or two classes. 

Rewriting the Code is conducting research to 
understand why women often quit the tech 
industry. Why do you feel women often quit? 

On the undergraduate side, I think that women 
are dropping out first and foremost because 
they feel like they don't belong. They need to 
be around other people like themselves and see 
women who are ahead of them in the roles that 
they aspire to be. They also need to be able to 
interact with them to understand what their 
career journeys are, and the types of challenges 
that they're solving with technology.

On the professional side, women are underrep-
resented, especially Black and Latino women. 
Companies need to have a more diverse 
network or they're going to lose the ones that 
they get.

Your LinkedIn profile states that you are 
“changing the game for young women 
entering careers in computer science and 
engineering guided by principles of the 
game of basketball”. Could you explain your 
thoughts behind this?

It's all about belonging, and teams. For myself, 

I was a first-generation college student, and I 
grew up in a very middle-class house in New 
York City and found my way into a very affluent 
school, and didn't fit in. And it was really my 
basketball team, these 13 other amazing women 
who I looked up to and who told me that I 
belonged here. And every woman I speak to who 
has left tech, I realised that they didn’t have a 
team. They didn’t have a community. 

So, we set out to create a community that wasn’t 
limited by the school you’ve attended. We now 
have a global community of over 15,000 women 
– 10,000 are in their early-stage careers and 
5,400 are undergraduates. 

Within Rewriting the Code, you have created 
the Black Wings community. Could you 
explain what this is and what it hopes to 
achieve?

So, three years ago, I started to talk to some 
of our Black/African American women in the 
community and asked them if Rewriting the 
Code was providing everything for them that 
they needed, and the answer was very quickly 
no. They really felt like they wanted to have a 
community within the community, ideally. Their 
vision was to create an organisation where, no 
matter which school you attended, you could 
join this community.

This particular community has always been very 
student-led with five student leaders and, in the 

An alley-oop for women in tech!
WOMEN IN TECH

Sue Harnett, a former professional basketball player, is 
the Founder, President, and Board Chair of Rewriting the 
Code – an organisation striving to support and empower 
college, graduate, and early career women in tech, through 
intersectional communities, mentorship, industry experience 
and educational resources. Electronic Specifier’s Paige West 
spoke with Sue about inequality in the tech industry, the 
community Rewriting the Code is building and what role 
basketball plays in all of this!

sue harnett, rewriting 
the code
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WOMEN IN TECH

last three years, they’ve grown from 250 women 
to just over 1,500. Those numbers are significant 
and most of it came from networking and word 
of mouth.

A similar-style Latino community started a year 
later, which has now surpassed 1,000 members.  

How can companies partner with Rewriting 
the Code and what does that involve?

The majority of our operational funding comes 
from company partnerships. We sit down with 
companies and look at their recruiting and 
diversity strategies and discuss how we can help 
them find the right candidates. 

Instead of recruiters travelling to individual 
campuses to try and find pockets of under-
represented people, we’re making this process 

much more efficient and effective by saying 
“here’s a community of women looking for an 
opportunity”.

What would be your advice for women and 
young girls considering a career in tech?

Women belong in tech, and they can’t let 
anything get in their way. They bring such a 
unique perspective and should not be the least 
bit intimidated by the fact that maybe they’re a 
minority.

I think it’s important that we’re always looking 
to lift those behind us – I ask women to 
make sure that they’re not just taking care of 
themselves, but those around them too. Because 
if you just worry about yourself, fast forward 25 
years and we’ll be in the same situation we’re in 
today and it will always be a struggle.  

Challenge Impossible Together withChallenge Impossible Together with
Innovative BiCS FLASH™ 3D TechnologyInnovative BiCS FLASH™ 3D Technology
Shaping the future of storage in smartphones, PCs, Shaping the future of storage in smartphones, PCs, 
SSDs, automotive, data centers and more.SSDs, automotive, data centers and more.
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EMBEDDED WORLD 2022

Conference
The 20th edition of the embedded world 
Conference will bring together experts from all 
areas of research and fields of application for 
embedded systems. It will be accompanied by 
the electronic displays Conference, which will 
gather professionals from around the world to 
present the latest R&D results to a specialist 
audience. 

This year the dominant theme for the Internet 
of Things will be edge computing – a trend that 
is shifting computing power, machine learning 
and AI to where the data originates. Safety, 
security (including cybersecurity) and reliability 
are indispensable for every system. The ‘Safety 
and Security’ conference track will provide an 
overview and detailed information about the 

relevant safety and security 
standards.

Chairman of the embedded 
world Conference, 
Professor Axel Sikora of 
Offenburg University of 
Applied Sciences and of 
Hahn-Schickard Institute 
said: “Once again this 
year we can look forward 
to knowledge input 
on key themes such as 
the Internet of Things, 
wired and wireless data 
transmission hardware, 
operating systems, 
software and system 
engineering, autonomous 
systems, safety and 
security, system-on-chip 
design, embedded vision 
and human-machine 
interaction.”

The cross-sectional 
character of embedded systems is evident 
in software and systems engineering. 
Presentations will aim to identify and address 
the many shared features and synergies 
between different areas of application in 
industry, business, and society. Attendees will 
have the opportunity to discover promising 
new approaches and solutions that have been 
developed and tested in other areas of the 
industry. 

Once again, this year, three top level speakers 
will offer interesting insight into a broad range 
of subject areas, beginning on Tuesday, 21st 
June, with the first keynote presented by Dr 
Matthias Klauda, Executive Vice President 
R&D of the newly established Cross Domain 
Computing Solutions business area at Robert 
Bosch GmbH, who will speak about ‘Brains and 
Nerves of Future Mobility – E/E-Architectures 
of the Vehicle and Beyond’.

embedded world Exhibition & Conference:  
a hub for knowledge transfer

The embedded world Exhibition & Conference, 
taking place from 21-23 June 2022 in Nuremberg, 
will become a hub for knowledge transfer, dialogue 
among embedded systems developers, international 
specialists, and decision makers.
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WE POWER YOUR PRODUCTS 
r e c o m - p o w e r. c o m / m o b i l i t y

AUTOMOTIVE-GRADE 
DC/DC POWER MODULES
Smaller than an  
1825 capacitor

 ∎ Wide operating temperature 
from -40°C up to +125°C  
AEC-Q100 Grade 1

 ∎ 36VDC Vin / 0.5 or 1.5A Iout

 ∎ Excellent performance for 
automotive systems

 ∎ Optional wettable flanks for 
easy optical inspection

 ∎ Adjustable output voltage

 ∎ High efficiency, 
no need for heatsinks

 ∎ High power density in  
compact  QFN packaging

 ∎ Integrated FETs, inductors,  
and passives for simple design

 ∎ Fully-protected with SCP,  
OCP, OTP,  and UVLO

 ∎ Simple class A or B filtering

EMBEDDED WORLD 2022

Steve Douglass, Corporate Vice President of Research & 
Development at Lattice Semiconductor will give his keynote 
on ‘Embracing Change: The Mandate for Success in the Next 
Generation of Embedded Design’ on Wednesday, 22nd June.

The third keynote will be given on Thursday, 23rd June, by Patricia 
Shaw, CEO and Founder of Beyond Reach Consulting, on the topic 
of ‘Responsible AI: From Principles to Practice’.

Exhibition
The conferences will take place in parallel with the embedded 
world Exhibition, where future-oriented keynote presentations 
by top-level managers and experts will round off more than 200 
product presentations. Expert panels in the exhibitor forum will 
also provide an opportunity to interact and share knowledge during 
the three-day event.

The embedded world Exhibition covers all aspects of embedded 
technologies, from components, modules, and complete systems to 
operating systems and software, hardware and software tools, and 
services. 

Highlights of embedded world 2022 will include several special 
areas focusing on trends and key topics such as M2M, embedded 
vision, IC&IP design, safety & security, electronic displays, expert 
panels, as well as the Start-up Area and the embedded award. 
Exhibitors will also be represented online with a digital exhibitor 
profile, product information, and virtual sessions.

Benedikt Weyerer, Executive Director, embedded world said: “After 
embedded world could only be held virtually last year, we and our 
exhibitors are especially looking forward to meeting in person at 
embedded world 2022.”
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EMBEDDED WORLD 2022
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Harwin’s connector products are proven  
to perform in extreme conditions, with shock,  
vibration and temperature range rigorously  
tested. 

Micro connectors start at 1.25mm  
pitch delivering 2A per contact,  
up to 8.5mm and 60A - we cover  
a wide range of applications  
for when SWaP matters most.

With our quality, service,  
support, and highly reliable  
products, you can depend  
on Harwin.

ENABLING  TECHNOLOGY

EVERYWHERE Connect with confidence
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EW: PRODUCTS

KIOXIA Europe GmbH (formerly 
Toshiba Memory Europe GmbH) 
will present its product line-
up of high-end embedded flash 
memory solutions for automotive, 
consumer, industrial and telecom 

infrastructure applications. 

Plus, discover also embedded solid 
state drives for client applications such 
as IoT/embedded devices, server, and 
storage array boot drives as well as 
industrial, commercial and consumer 
PCs and for operations with strong 
temperature differences. 

Moreover, you can learn more about 
KIOXIA’s renowned BiCS FLASH 3D 
flash memory technology that is an 

important component in almost all 
electronic devices where data need to 
be stored.                            

KIOXIA Europe develops world-leading 
technology to unleash the potential of 
‘memory’. KIOXIA is a storage leader 
today with focus on innovation, quality, 
and reliability. By evolving ‘memory’, 
KIOXIA creates uplifting experiences 
and changes the world.

Meet KIOXIA at booth 3A-117 (hall 3A)

Explore KIOXIA’s memory solutions at embedded 

PEAK-System, provider of 
hardware and software in the 
field of automotive and industrial 
communication, will present new, 
enhanced, and upcoming products.

The PCAN-Diag FD allows the 
diagnosis of CAN and CAN FD buses 
on the physical and protocol level. The 
new, separately available J1939 add-in 
extends the diagnostic functions of 
the handheld device to the SAE J1939 
network protocol. For the configurable 
I/O modules of the PCAN-MicroMod 
FD product family, the company also 

releases firmware with J1939 support. 
The free firmware even includes the 
extension for J1939 FD.

For the first time, the PCAN-MicroMod 
FD ECU and the PCAN-GPS FD 
are shown. The universal electronic 
control unit PCAN-MicroMod FD ECU 
can be used for custom automotive 
applications. For this, the I/O 
processing and message transmission 
of the unit is configured with a 
Windows program via the CAN bus. 
The PCAN-GPS FD is a programmable 
sensor module for position and 

orientation determination with CAN 
FD interface.

Meet PEAK-System at booth 304 (hall 1)

Product innovations at embedded world 2022

In-depth expertise in the field of electronic components
Dacom West offers products for 
applications embedded in the fields 
of 'Sense, Store and Connect'.

The key supplier for Flash components, 
Cactus Technologies, has the ability 
to understand and fulfill the needs 
for aerospace, military, medical and 
industrial, in addition to the long-term 
support of the products.

Its focus is on the high performance, 
high endurance industrial grade SLC 
NAND Flash products, which shows 
specialised features like full BOM 
control, long term availability, security 
features and massive customisation 
options.

Siretta offers everything from 
embedded industrial modems – 

which can be integrated directly into 
customers applications – to signal 
analysers which offer a complete 
breakdown of network availability, 
recording the base-station with the 
strongest signal for each operator in the 
local area.

Meet Dacom West at booth 641 (hall 1)
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EW: PRODUCTS

At embedded world 2022 Pico 
Technology will present its latest PC-
based test & measurement products 
including:

• PicoScope oscilloscopes that address 
the needs of students, technicians, 
scientists and engineers who are 
making measurements and analysis 
of waveforms that are critical to 
the operation of modern electronic 
devices. Built-in decoders for over 
30 serial communication protocols 
are included, along with mixed-signal 

capabilities that span analogue/
digital, serial/parallel, high-speed (to 
1GHz) and high-resolution (to 16 bits) 
technologies.

• Pico data loggers enable multi-
channel recording of scientific and 
engineering parameters such as 
temperature (to 0.015°C accuracy), 
voltage (to 0.1% accuracy and 24 bits 
resolution), current, force, strain, 
vibration and many others. 

• Pico radio frequency (RF) products 

include vector network analysers 
(VNA) that are invaluable for 
characterisation of high frequency 
communications networks and 
numerous other applications including 
materials and life sciences research. 
Pico sampling scopes offer bandwidth 
to 25GHz for characterisation and 
signal integrity analysis of high-speed 
networks.

Meet Pico Technology at booth 4-533  
(hall 4)

Pico Technology at Embedded World 2022

The core requirements for industrial 
storage media are maximum 
reliability and durability. At 
embedded world, Swissbit, with 
the latest additions to its 3D TLC 
portfolio, will demonstrate that 
these stringent requirements can 
be met with cost-effective solutions 
without compromises.

Such products include the high-
performance SSD series N-30m2 that 
will premiere in Nuremberg. The range 
will be available as a compact PCIe 

module with 
capacities 
up to 4TB 
and is highly 
recommended 
for the most 
demanding 
industrial 
applications.

Swissbit’s 
first CFexpress series G-20 will also 
be on show. CFexpress combines the 
advantages of a removable storage 
medium with the performance of PCIe-
SSDs and is the pioneering form factor 
for industrial memory cards.

Sneak preview of new security 
solution  
With two innovations in security, 
Swissbit is using embedded world as 
a platform to highlight its activities 
in its rapidly growing Embedded IoT 

Solutions business division. 

IoT Secure Connect: The solution 
package, which consists of hardware, 
software (SDK) and services ensures 
seamless end-to-end encryption of 
data traffic between IoT devices. At 
the heart of this is always a pluggable 
hardware component that gateway 
or controller manufacturers can 
use to ensure the most secure data 
transmission channels, even in existing 
IoT infrastructures.

The iShield FIDO2 hardware security 
key will also be making its debut on the 
big stage. The FIDO-standard certified 
stick with NFC and USB interface 
enables efficient protection of cross-
platform online accounts, applications, 
and company networks thanks to the 
strongest hardware authentication.

Meet Swissbit at booth 1-534 (hall 1)

Swissbit at embedded world 2022
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EW: AWARDS

embedded award 2022

For the 18th time in a row, an international jury of 
industry experts will present the annual embedded 
award.

On 21st June 2022, the first day of the 20th anniversary 
of the embedded world Exhibition & Conference, the 
coveted prize will be presented at an award ceremony 
which will take place during the press tour. The 
award ceremony is regarded as a prestigious platform 
with a view to the future direction of embedded 
technologies. Once again, this year, outstanding 
technical developments and innovative products will 
be recognised.

Professor Dr.-Ing. Axel Sikora, Chairman of the 
jury of the embedded world Exhibition Advisory 
Board and the Steering Board of the embedded 
world Conference, said: "We are all very pleased 
that so many innovative and excellent ideas were 
submitted for the embedded awards again this 
year. He continues: "It was not easy for us to decide 
on the nominees from all the trend-setting and 
excellent products. This also demonstrates that 
the embedded community is becoming stronger, 
larger and more willing to innovate. We are looking 
forward to announcing the winner on the first day 
of the exhibition. But this much can be revealed that 
this year it is not only small companies presenting 
innovative ideas, but also large global companies that 
are pushing their innovative system approaches."

The nominations were divided into the following 
categories: Embedded Vision, Hardware, Software, 
Safety & Security, Tools and Start-up.
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onsemi’s presence at Embedded 
World, Hall 4A-260, will showcase 
its technology and innovation across 
a diverse range of applications in 
multiple market sectors including 
automotive and industrial.

Vision sensing will be a cornerstone 
with a demo of the AR0822 4k 
surveillance camera and AP1302 
image sensor processor, while the 
lowest power VGA camera with BLE 
(ARX3A0) will be shown in a wide 
range of industrial applications.

Power is a core technology for onsemi: 
it will demonstrate the industry’s 
first totem pole PFC controller that 
operates without an MCU (NCP168s) 
in applications <4kW as well as a 25kW 

building block for EV fast charging.

Communications will also feature 
strongly showcasing visual light 
communication: an innovative 
approach to networking where 
RF signals would be hazardous or 
ineffective. The show will see the 
launch of the NCN26010 that allows 
existing networks to be converted to 
Ethernet without the cost of rewiring.

Meet onsemi at booth 4A-260 (hall 4)

onsemi to showcase technology and innovation

RECOMs new compact QFN-
packaged RPX-Q series meet the 
stringent automotive AEC-Q100 
grade 1 requirements and feature 
wettable flanks for Automated 
Optical Inspection (AOI). 

The DC/DCs have an input range up 
to 36V, and the output can be trimmed 
from 0.8V to 30V. The RPX-0.5Q 
variant delivers 0.5A, and the RPX-
1.5Q delivers 1.5A, both in a tiny 3 x 5 x 
1.6mm leadless, thermally-enhanced 
QFN package, operating to well over 
100°C ambient with derating. This is 
enabled by state-of-the-art integration 
and advanced 3D packaging techniques 
using an over-molded flip chip on 
leadframe (FCOL) construction 

to provide lowest package thermal 
resistance while keeping manufacturing 
and end-product pricing low. Due to 
the FCOL construction, EMI is low, 
and fixed-frequency operation makes 
any required additional filtering easy to 
implement.

Evaluation modules are available for 
both products.

Meet RECOM at booth 4A-329 (hall 4)

DC/DC converters meet AEC-Q100

KYOCERA AVX is a global 
manufacturer of advanced electronic 
components engineered to 
accelerate technological innovation 
and build a better future. 

As a wholly owned subsidiary of 
Kyocera Corporation structured to 
capitalise on shared resources and 
technical expertise, KYOCERA AVX 
has a global footprint comprised of 

several dozen research, development, 
and manufacturing facilities spanning 
more than 15 countries and staffed 
with talented personnel dedicated 
to innovation, component quality, 
customer service, and enabling a 
brighter future through technology.

KYOCERA AVX designs, develops, 
manufactures, and supplies advanced 
capacitors, antennas, interconnects, 

circuit protection and timing devices, 
sensors, controls, filters, fuses, diodes, 
resistors, couplers, and inductors 
optimised for employment in the 
international 5G, IoT, aerospace, 
automotive, consumer electronics, 
industrial, medical, and military 
markets. 

Meet KYOCERA AVX at booth 5-177 
(hall 5)

Solutions across the board



Explore the new N-30m2 Series!

High performance, high density PCIe SSD for  
industrial, netcom and automotive markets.

www.swissbit.com

N-30/36m2 Series Key Facts

n  Excellent sustained write performance without need of  
active or passive cooling even at high temperature

n Ideal solution for fanless and encapsulated embedded systems

n  Optimized for write intensive mixed workloads

n  Robustness, data reliability and data integrity over the  
entire lifetime at changing ambient conditions

n  Available in the PCI Express m.2 2242/2280 form factor

n  Compliant to PCIe Gen 3x4 lanes interface, Gen 4 on request 

n  Temperature stability across the entire Industrial  
Temperature Range -40°C to 85°C

n  Industry leading device and data protection via hardware  
based powersafe™ power-loss protection

n  N-30m2: 3D TLC with densities 240 GB up to 3.84 TB

n  N-36m2: 3D pSLC with densities 80 GB up to 320 GB,  
up to 1.2 TB on request

21.6.- 23.6.2022
Visit us at booth 1-534
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The distributor is using the event to demonstrate 
its expertise across a dozen dedicated 
workstations that integrate content from a total 

of 19 different suppliers and partners.

The workstations on the stand are brought together 
under the umbrella of the theme for the show – ‘Passion 
Connects!’ – and range from AI to the IoT; from analog 
and power to sensors and processing; and from the 
technologies needed for advanced solutions in industrial 
facilities and smart cities to those deployed in the home.

The 12 application-sector EBV workstations on the stand 
will include:

• Passion connects 
• IoT 
• Artificial intelligence  
• City infrastructure 
• Industrial, scientific, and medical 
• Automotive and aerospace  
• Light, home, and building 
• Smart sensing and connectivity  
• Analogue and power 
• High-end processing 
• Security and identification 
• Embedded – via Avnet Embedded

Visitors at the EBV stand at Hall 3A Booth 125 will be able 
to discuss their design challenges with technical experts 
from across the EBV Elektronik portfolio of products and 
technologies.

About EBV Elektronik 
EBV Elektronik, an Avnet company, was founded in 1969 

and is the leading specialist in European semiconductor 
distribution. EBV maintains its successful strategy of 
personal commitment to customers and excellent services. 
240 technical sales specialists provide a strong focus on a 
selected group of long-term manufacturing partners. 120 
continuously trained application specialists offer extensive 
application know-how and design expertise. With the 
EBVchips Program, EBV, together with its customers, 
defines and develops new semiconductor products. 
Targeted customers in selected growth markets will be 
supported by the vertical sales segments. Warehouse 
operations, complete logistics solutions and value-added 
services such as programming, taping & reeling and laser 
marking are fulfilled by Avnet Logistics, EBV’s logistical 
backbone and Europe’s largest service centre. EBV 
operates from 65 offices in 29 countries throughout EMEA. 
For more information about EBV Elektronik, please visit 
www.ebv.com. 

About Avnet
As a leading global technology distributor and solutions 
provider, Avnet has served customers’ evolving needs for 
an entire century. It supports customers at each stage of a 
product’s lifecycle, from idea to design and from prototype 
to production. Its unique position at the centre of the 
technology value chain enables the company to accelerate 
the design and supply stages of product development so 
customers can realise revenue faster. Decade after decade, 
Avnet helps its customers and suppliers around the world 
realise the transformative possibilities of technology.  
 
Learn more about Avnet at www.avnet.com. 

EBV Elektronik to showcase key areas  
of market sector knowhow

EW: WORKSTATIONS

EBV Elektronik, an Avnet company, will exhibit at embedded world, the trade fair 
for the embedded community, from 21-23 June 2022 in Nuremberg, Germany.



MEET THE 
AWARD-WINNING 

HANI™
Omega’s latest 

  innovation for non-invasive   
temperature measurement
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The requirements of the Industrial Internet of Things (IIoT) and the Internet of 
Everything (IoE) for economic and ecological efficiency, accuracy, functionality, 
and comfort, and safety, all increase with the possibilities enabled by new and 
further specified components. The integration of a sensor requires a comprehensive 
understanding of the overall system. Accordingly, developments of smart 
applications take more time to reach actual marketability. Rutronik, combining the 
most suitable products under Rutronik System Solutions, based on their properties 
and performance, can create innovative approaches. 

The RDK2 and the RAB1 – Sensor 
Fusion are two examples of these 
modular solutions, which can be used 

to develop proof-of-concepts within a very 
short time and thus significantly shorten 
the time-to-market. Among other things, 
these two boards will give developers new 
inspiration for the development of best-fit 
products.

The development kit ‘RDK2’ is a complete 
solution for firmware and hardware developers: 
the board is based on the PSoC62 from Infineon 
Cypress. This microcontroller has a dual-core 
CPU and is ideal for secure edge computing 
as well as cloud applications. The PSoC62 
has an integrated power management IC for 
SMPS for different power and voltage supply 
options. With the PSoC 6 microcontroller 
family, Infineon offers the market a platform 
for IoT applications that combines connectivity, 

increased computing performance, and security 
with low power consumption and cost.

User friendly and flexible
The board's new and unique butterfly design 
allows for improved handling. This ensures 
user-friendly access to the Arduino connectors 
and reduces potential interference from 
electromagnetic effects, especially with RF IoT 
Arduino Shields. The integrated potentiometer 
can be used to test the analogue-to-digital 
conversion. A special feature of the product is 
that the user can access all pins of the PSoC62 
via the Arduino headers. Additionally, Infineon's 
capacitive sensing technology (Cap Sense) 
has been integrated, creating a touch surface 
that can be used as a slider. It offers numerous 
useful features and interfaces and convinces 
with its high flexibility in terms of application 
possibilities.

Modular solutions enable competitive advantage



www.peak-system.com

PEAK-System Technik GmbH
Otto-Roehm-Str. 69, 64293 Darmstadt, Germany 
Phone: +49 6151 8173-20  -  Fax: +49 6151 8173-29 
E-mail: info@peak-system.com

Meet us in hall 1, booth 304

  I/O Modules with CAN FD & CANopen FD
PCAN-MicroMod FD Digital 1 / Digital 2:

  8 digital inputs (pull-up or pull-down)
  3 analog inputs (12 bit, 0 - 10 V)
  Digital 1: 8 digital outputs with Low-side switches
  Digital 2: 8 digital outputs with High-side switches

CANopen & CANopen FD Solutions

The PCAN-MicroMod FD DR CANopen Digital 1 is an  
I/O module for operation in CANopen (FD)® networks. 

Main Features:

  CANopen® and CANopen FD® connection
 	 	Communication	profiles	according	to	 

CiA® 301 version 4.2.0 and CiA® 1301 version 1.0.0
 	 	Device	profile	according	to	CiA® 401 version 3.0.0
 	 	Certified	CANopen® and CANopen FD® conformity
  8 digital inputs, comply with the IEC 61131-2 standard
  8 digital outputs with High-side switches
  Plastic casing (width: 22.5 mm) for mounting on a DIN rail

All PCAN-MicroMod FD products can alternatively be 
operated with CANopen® and CANopen FD®	firmware	 
from our partner Embedded Systems Academy.

The PCAN-MicroMod FD is a plug-in board that provides a 
CAN FD interface and I/O functionality for the integration into 
your hardware. An evaluation board facilitates developing 
your	custom	solution.	The	modules	are	configured	with	a	
Windows software via CAN and then operate independently. 

Ready-to-Use Motherboards

The PCAN-MicroMod FD is available with motherboards 
providing	peripherals	for	specific	applications.

Common Features:

  Board with plugged on PCAN-MicroMod FD
  CAN FD connection with switchable CAN termination
  2 frequency outputs (Low-side switches, adjustable range)
  Analog input for voltage monitoring up to 30 V (12 bit)
  Aluminum casing with spring terminal connectors
  Extended operating temperature range from -40 to 85 °C
  Operating voltage 8 to 30 V

 
PCAN-MicroMod FD Analog 1:

  8 analog inputs (16 bit, adjustable range)
  4 analog inputs (12 bit, 0 - 10 V)
  4 analog outputs (12 bit, adjustable range)
  4 digital inputs (pull-up or pull-down)
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With the RAB1 – 
Sensorfusion Board, 1 + 1 
becomes four
To enable a more comprehensive analysis 
of a complex overall system, sensory data 
from different physical or chemical measured 
variables can be combined and analysed in 
their entirety. In this process, known as sensor 
fusion, new information is obtained through the 
targeted combination of measurement data with 
special mathematical algorithms of individual 
sensor values. With the RAB1 – Sensorfusion 
Board, Rutronik has developed its own approach 
for machine learning-based sensor fusion, in 
which the measured data from the sensors can 
be combined as desired. In addition, this board 
can be used together with the RDK2 to operate 
sensor fusion using the PSoC62.

Innovation  
For the RAB1 – Sensorfusion Board, the 
distributor can rely on the innovative power 
of Bosch SE, Infineon and Sensirion, which is 
integrated on the board in the form of a wide 
variety of sensors. 

The BME688 from Bosch SE plays a special 
role on the Sensorfusion Board. This is the 
first gas sensor with artificial intelligence and 
integrated highly linear and accurate pressure, 
humidity, and temperature sensors. Its gas 
scanning capability, adjustable for sensitivity, 
selectivity, data rate and power consumption, 
makes it possible to detect both volatile 
organic compounds (VOCs), volatile sulfur 
compounds (VSCs), and other gases such as 
carbon monoxide and hydrogen in the ppb 
range. Ruggedness, a compact size of 3.0 x 3.0 x 
0.9mm³, and low power consumption are other 
compelling features for board integration. 

The BMI 270 from Bosch SE is an inertial 
measurement unit (IMU) for intuitive gesture, 
context, and activity recognition. As an 
ultra-low-power IMU, it is particularly efficient 
in terms of system battery life. This is made 
possible by its independence from the system's 
main processor, which nevertheless allows 
multiple functions. Especially powerful and 
precise gesture, as well as activity recognition 
functions, run in the ultra-low power range. 
The power consumption of only 30 μA enables 
longer battery charging intervals for users. On 
the Sensorfusion board, the device is used for 
motion detection.

With the BMP390, Bosch SE controls a very 
small, low-power and low-noise 24-bit absolute 
barometer sensor for height measurement 
applications. For the integration on the RAB1, on 
the one hand, the special design flexibility due to 
the compact 10-inch housing (2.00 x 2.00mm, 
0.75mm LAG) and on the other hand the wide 
measuring ranges from 300 hPA to 1250 hPA are 
significant. This sensor offers particularly high 
precision for outdoor and indoor navigation and 
localisation applications.

From Infineon comes the DPS310, a 
miniaturised, digital, barometric air pressure 
sensor with high accuracy and low power 
consumption that can measure both pressure 
and temperature. Based on a capacitive 
measurement principle, the pressure sensor 
element guarantees high precision in the event 
of temperature changes. A special feature here 
is its internal signal processor, which converts 
the output of the pressure and temperature 
sensor element into 24-bit results. Each unit 
is calibrated individually, and the calculated 
coefficients are stored in the calibration 
registers. This enables precise measurement 
results. The result FIFO can store up to 32 

rab1 – sensorfusion board development kit rkd2
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measurement results, which reduces the load on 
the host processor. 

The integrated SHT41-AD1B-R2 humidity sensor 
comes from Sensirion. Here, digital humidity 
and temperature sensors provide consistent 
temperature accuracy over a wide measurement 
range. This sensor requires extremely little 
energy and comes in a small QFN package of 1.5 
x 1.5 x 0.5mm3. Of particular interest is its ability 
to function over a wide operating range of 0% to 
100% RH and -40°C to +125°C.

With the Sensirion SGP40-D-R4, the RAB1 - 
Sensorfusion Board has an additional VOC 
gas sensor. The indoor air quality sensor is 
an integrated CMOSens sensor system on a 
single chip, based on a metal oxide sensor. Due 
to the MOXSens technology used, this sensor 
impresses with its long-term stability in terms of 
sensitivity and response time. The use of special 
materials and micro hotplate technology makes 
the sensor extremely energy efficient.

Range of combination 
options
The modular solutions are particularly suitable 
for applications in the areas of IoT and the IIoT 
as well as wearables, smart city and smart home 
applications where an exact mapping of the 
environment is required. 

The RAB1 – Sensorfusion Board, as 
well as the other boards realised under 
Rutronik System Solutions, such as the 
Adapter Board – Text To Speech, the 
RAB2 – CO2 or the HMS Anybus, can 
be stacked on the RDK2. In addition, all 
boards can be combined with each other, 
which provides even more possibilities 
for development. All components used 
for the boards are also available in 
Rutronik's portfolio.

Rutronik at Embedded World 2022:  
Hall 3A, Booth 320.

Manufacturing the world‘s most reliable 
Industrial Grade Flash Storage Devices for applications 
where failure is not an option!

Learn more about Flash at at this years’ 

www.dacomwest.desales@dacomwest.de

HALL 1
BOOTH 1-641 

anybus board
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What will 5G mean for 
industrial processes?
Wired Fieldbus networks like Profinet, CANBus 
and Industrial Ethernet provide the digital 
communications backbone in many of today’s 
factories. One of the drawbacks of wired 
communications is the fact that making changes 
to an industrial process is not straightforward: it 
requires a technician to physically move cables 
either at the sensor, actuator, or the controller.

While the speed of wireless telecommunica-
tions has increased as each new generation is 
rolled out, the data rates provided by the most 
recent fully deployed generation (4G/LTE) are 
still insufficient to deliver the near-zero latency 
required by real-time industrial processes. 
Another challenge to the use of wireless 
tele-communications in industry is the fact that 
factory environments experience significant 
levels of electrical noise which can interfere 

Discover the benefits of 5G 
in the industrial and automotive space

with wireless signals. 

5G will provide a range of features that will help 
to overcome these limitations, reducing latency 
while also making industrial processes more 
efficient and flexible.

Having the ability to monitor the status of an 
automated process is an essential requirement 
for production managers in modern factories. 
5G will enable the massive machine-type 
communications (mMTC) required for the 
operation of wireless sensor networks (WSN). 
Lower power 5G radios also promise to improve 
efficiency by maximising the operational life of 
battery-powered sensors, meaning they require 
less maintenance by technical personnel.

Wired Industrial Ethernet has traditionally 
provided the time-sensitive networking (TSN) 
required by real-time applications like robotics 
and motion control in industrial processes. 

EW: 5G

Apart from the obvious advantages it will have for mobile telephony, 5G will bring 
improvements to a range of other applications. Higher data rates will reduce the 
delay when downloading information from the web, but they will have a much greater 
impact on emerging industrial and automotive applications. Mark Patrick, Mouser 
Electronics explores these developments and considers some ways in which you can 
harness the benefits of 5G for future designs.
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However, the ultra-reliable low-latency 
communication (URLLC) offered by 5G makes 
it a suitable wireless alternative that will also 
make possible the concept of cloud-controlled 
robots.

5G promises to accelerate the deployment 
of factory-floor edge devices and to increase 
the use of virtual reality, augmented reality & 
artificial intelligence (VR/AR/AI). These will 
be possible because 5G will enable low latency, 
high-speed communications directly with the 
cloud, thereby reducing the cost and complexity 
of field-side devices.

Challenges and opportunities 
of implementing 5G
For the foreseeable future, 5G applications 
will be required to work alongside, instead 
of fully replacing existing wired and wireless 
network technologies. This will be challenging 
because mobile network operators (MNOs) 
have never placed a high degree of importance 
on the quality of indoor signal coverage. For 
this reason, the idea of deploying a private 
5G network (also known as non-public 
network), on production sites will appeal to 
many industrial manufacturers. Open-RAN 
technologies can help to reduce the cost of 
ownership of 5G radio access networks (5G 
RAN), making this a viable approach. 

5G and the era of the 
connected car 
The automotive sector is projected to be a major 
beneficiary of 5G deployment. While it may be 
some time before fully autonomous vehicles 
appear on our roads, these web-enabled vehicles 
will include self-managing telematics, cellular 
vehicle-to-everything (C-V2X) sensors, and 
sophisticated infotainment features.

Fully connected cars will generate huge volumes 
of data (as much as four Terabytes of data) 
every day. C-V2X communications systems are 
already using this data in several ways. 

In recent years, the functionality of C-V2X has 
been keeping pace with developments in cellular 
networking technology . This is being driven 

by the 3rd Generation Partnership Project 
(3GPP). This body provides a complete system 
description for mobile telecommunications, 
and release sixteenth of this project addresses 
further enhancements to advanced driver-assis-
tance systems (ADAS).  

The bandwidth available from 4G/LTE networks 
simply cannot cope with the ever-increasing 
volumes of data. For safety-critical systems 
to respond to real-time events, they require 
near-zero latency – and 4G/LTE cannot provide 
this. As a result, it is quickly becoming clear that 
without 5G, fully autonomous vehicles will not 
become a reality.

Conclusion
Wireless factory communications and fully 
autonomous vehicles will only be possible once 
the network improvements offered by 5G are 
fully available. While the early-stage roll-out 
of 5G has been slow due to the impact of the 
COVID lockdowns, the second and later stages 
in the roll-out are likely to accelerate demand 
for this service, which is certain to be the 
enabler for many innovative applications in the 
future.

Mouser Electronics at Embedded World 2022:  
Hall 4A, Booth 102.



DESIGN

28 ELECTRONICSPECIFIER.COM

EW: SOFTWARE

Safe and secure software development  
for embedded systems

The architect, MIT professor, and author Nicholas Negroponte once stated: “Like air 
and drinking water, being digital will be noticed only by its absence, not its presence.” 
Negroponte makes a valid point, and digital technology is invisible when working well. 
However, when it disappears or experiences problems – such as those related to safety 
or security issues – the digital world changes from a positive to a negative.  
Javier Perez, Perforce Software discusses.

While embedded systems do, of 
course, still involve hardware, 
software is the fuel that makes 

everything happen and brings together all the 
different elements. For that reason, ensuring 
that embedded systems are as safe and secure 
as possible must be a priority, and that needs 
to start with development, which is the point 
at which many flaws occur.

C and C++ help embedded 
design
While various programming languages are 
used to develop embedded systems, C and 
C++ are the predominant languages of choice. 
Not only do they support far greater scope 
for innovations, they also help engineers to 
overcome limitations in computing resources 
for processing, memory, and power, as well as 
help keep codebase sizes under control. 

C++ has become the powerhouse for millions 
of embedded systems around the globe, even 

though it needs more computing resources 
than C. Furthermore, there’s also embedded 
C++ (EC++) as a subset of the C++ language that 
allows size and speed efficiencies with the main 
functionality of the whole C++ language. 

Microprocessors today are often preloaded with 
C++ compilers, making it even easier to start 
coding. This is not to say that other languages 
are not viable, but it is recommended that 
embedded software teams use C or C++. 

Coding for embedded 
systems is like no other 
application
Since many embedded systems are mission- 
or safety-critical (such as medical devices, 
automotive, and aerospace), safety and security 
are an even higher priority than, for example, 
a home entertainment system. Therefore, in 
addition to resource limitations, fault-tolerance, 
reliability, and no downtime are critical to 
design. 

EW: SOFTWARE
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Security in embedded devices is about reducing 
the number of vulnerabilities. Severity levels 
vary, with the more severe vulnerabilities 
representing higher risk of critical exploitation. 
In embedded systems and IoT devices, 
most vulnerabilities relate to memory buffer 
overflows, resource leaks, improper access 
control, cryptographic issues, and code 
injections. 

The challenge is that even the most experienced 
software developer can inadvertently introduce 
vulnerabilities. Arguably, that is even more 
possible with C and C++ due to the greater room 
for memory-related vulnerabilities. Additionally, 
security has traditionally not been top-of-mind 
in software development.

Better software security 
development is multi-faceted
While better security may seem daunting, 
multiple techniques and tools are available. For 
example, coding standards – such as MISRA, 
AUTOSAR, and CERT – have been created 
and improved over time to help increase 
the software security, quality, reliability, and 
maintainability. Coding standards assist with 
compliance for functional safety standards 
(and in many cases are required), such as the 
functional safety standards ISO/SAE 21434, ISO 
26262, IEC 61508, ISO 13849, and IEC 61061. 

This may sound like extra work for an already 
busy project team. However, static analysis 
is often used because it can identify coding 
vulnerabilities in the source code, as well 
as apply rules and recommendations stated 
in coding standards. Also known as static 
application security testing, (or SAST), static 
analysis can scan and analyse millions of lines 
of source code based on the corresponding 
programming language and framework used. 

Who knows what the next few years will 
bring, but it is safe to predict that the digital 
world will become even more connected and 
sophisticated. While no one can claim it is an 
easy overnight fix, there are various tools and 
techniques available to make current and future 
embedded and IoT systems safer and more 
secure. 

Perforce Software at Embedded World 2022:  
Hall 4, Booth 4-510
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Electronic systems hold to these same 
principles. Early systems had simple clocks 
and oscillators for timing. A main clock would 

provide timing to a CPU which would coordinate the 
system’s activities. As the CPUs, memories, and I/O 
peripherals became more complex, so did the timing 
requirements. The systems no longer run based on 
a single clock frequency. Memory products such as 
DRAM or communication interfaces such as Ethernet 
have their own timing requirements which can differ 
from the CPU’s requirement. Additionally, there can be 
requirements for timers or real-time-clock functions. 
In most systems there exist a need to coordinate or 
synchronise the operation of the entire system. This 
may be generating a high or lower frequency version 
of a system clock or distributing a ‘clean’ version of the 
clock throughout the system.

As the complexity of timing requirements grew, 
semiconductor manufacturers stepped in to create 
dedicated products. Designers of larger systems began 
to implement timing networks within their systems. 
Jitter performance and skew variations became critical as 
clock frequencies increased and signal levels decreased. 
Noise and clock edge variations could introduce errors 
if they were not addressed appropriately. Conversely, 
functionality such as spread-spectrum clocking, which 
dynamically moves clock edges, was introduced to reduce 
electromagnetic interference.

The higher performance also introduced the need for 
improved electrical interfaces. The use of PECL, LVDS, 
HSTL, CML, and other interfaces were utilised to meet 
performance. Although these solved problems, designers 
then faced the challenge of distributing timing to 

devices that required different interfaces. This created an 
additional need for buffers that could translate between 
different I/O types. Suppliers introduced dedicated devices 
to solve this problem as well as programmable devices 
whose inputs and outputs were able to be configured 
to the various I/O standards, plus such devices allowed 
output frequencies to be configured based on derivatives 
of the input.

The evolution of timing products solved many problems 
but introduced supply chain challenges for long lifecycle 
products, particularly during times of constraints. To help 
resolve the issue, Rochester Electronics partnered with 
many leaders of timing devices and offers a wide range 
of 100% authorised, traceable, certified, and guaranteed 
solutions for both active and end-of-life devices.

Top suppliers supporting Rochester with timing 
devices include Texas Instruments, ONSEMI, Infineon 
Technologies (with Cypress), Analog Devices (with Maxim 
Integrated), Renesas (with IDT and Intersil), NXP, and 
SiTime. Rochester also offers licensed manufactured 
devices further extending the product life for timing 
devices which may otherwise no longer be available. 
Rochester's in-stock inventory covers over 50 million units 
composed of 5,000-part number options. The products 
encompass a wide range of technologies, temperature 
grades, and package options.

The company’s top timing products include, Clock 
Generators, Click Buffers & Drivers, General Oscillators, 
Spread-Spectrum Generators & Oscillators, VCOs & 
VCXOs, Multivibrators and real time clocks.

For more information visit www.rocelec.com.

Providing support for critical timing devices
 
We use time to measure our perception of the 
world and to mark and coordinate events. Ideally, 
everything runs smoothly and is well-timed. 
Unfortunately, in the real world, this is not always 
true. The current supply chain issues are a prime 
example. Timing issues, at any number of key 
points, can cause a disruption of the entire system.
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POC-451VTC is an ultra-compact 
in-vehicle computer with Intel 
Elkhart Lake Atom x6425E CPU. It 
has expansion slots to install 4G/5G, 
WiFi5/6, CAN bus, and edge TPU 
module for wireless communication 
and AI inference functionality inside 
a compact footprint. 

Connectivity-wise, POC-451VTC offers 
three 2.5GBASE-T Ethernet ports 
with PoE+ capability for IP and GigE 
cameras; isolated DIO for sensor/
actuator control; and 8V-35V wide range 
DC input with ignition power control 
for in-vehicle deployment. POC-451VTC 
is an AI-capable, mobile gateway 
with E-Mark certificate for in-vehicle 
applications, such as mobile gateway, 
mobile surveillance, and passenger 
information system.

Features incude: • Intel Atom x6425E 

quad-core processor • Rugged -25°C 
to 70°C fanless operation • 2x 2.5GbE 
PoE+ ports and 1x 2.5GbE port • 1x M.2 
2242/ 3052 B key for 4G/5G module 
• 2x M.2 2230 E key for WiFi and edge 
TPU module 
• Conduction-cooled heatsink for M.2/ 
mPCIe modules 
• Dual M.2 2280 M key for SATA SSD 
• 8~35V DC input with built-in ignition 
power contro

For more details visit  
https://bit.ly/NeousysPOC

Win a Microchip SAM C21 Xplained Pro evaluation kit

Win a Microchip SAM C21 Xplained 
Pro evaluation kit (ATSAMC21-
XPRO) from Electronic Specifier 
–  and if you don’t win, receive 15% 
off your next purchase, plus free 
shipping.

The SAM C21 Xplained Pro evaluation 
kit is a hardware platform for evaluating 
the ATSAMC21J18A microcontroller 
(MCU). Supported by the Studio 

integrated development platform, the 
kit provides easy access to the features 
of the ATSAMC21J18A and explains 
how to integrate the device into a 
custom design.

Including an on-board Embedded 
Debugger, the Xplained Pro MCU 
series evaluation eliminates the need 
for external tools to program or debug 
the ATSAMC21J18A. The kits offer 

additional peripherals to extend the 
features of the board and ease the 
development of custom designs.

The Microchip SAM C series of 5V 
Cortex M0+ devices is designed for 
industrial and commercial applications 
in noisy environments. These products 
feature robust communications 
peripherals including the SERCOM 
module and CAN FD, along with 
advanced motor control peripherals, 
and the Peripheral Touch Control 
(PTC) for developing robust user 
interfaces.

For your chance to win a Microchip 
SAM C21 Xplained Pro evaluation kit 
or receive 15% off your next Microchip 
purchase and free shipping, visit:  
 https://page.microchip.com/ES-D-
SAMC21.html  
and enter your details in the online 
entry form.

PRODUCT NEWS

POC-451VTC Series (coming soon)
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New RF trends are challenging 
the capabilities of today’s 
test equipment and solutions. 

Fast-changing technology trends make 
it hard for RF equipment developers 
and test organisations to keep up with 
the pace. There is plenty of room for 
improvement in traditional tasks – 
let alone the complexities emerging 
from 5G mobile communications 
standards, eMobility with its assistance 
systems, emerging vehicle-to-vehi-
cle communication solutions, and 
defence systems such as drone jammers. 
Moreover, there is increased demand 
for robust equipment to ensure high 
availability with low downtime for the 
customer. 

These are some of the driving forces behind 
a major extension of Rohde & Schwarz’s RF 
test solutions portfolio, with the introduction 
of a new wideband RF amplifier platform 
– the R&S BBA300 family. New broadband 
amplifiers are a major advance on existing 
amplifiers for development and product 
validation tests in quality assurance and in the 
development and production of components 
as well as in EMC testing. 

This all-new design is more than just an 
extension of the existing R&S BBA130/BBA150 
families. Not a replacement, either. The new 
broadband amplifiers ensure outstanding 
wideband RF performance, enabling 
dependable EMC test and measurement 
results. Key advances include high linearity, 
outstanding harmonic performance, and 
excellent noise characteristics. 

The challenge of robustness 
in EMC tests
In EMC testing, especially immunity testing, 
strong, defined interference fields are 
generated by a generator-broadband ampli-
fier-antenna system. The devices under test 
(DUT) are exposed to this electromagnetic 
interference field in EMC chambers and tested 
for susceptibility to interference. Modulated 
test signals of all types are swept over the 
entire frequency range of e.g. 380MHz - 6GHz. 
Cables, antenna, chamber and the DUT reflect 
the energy fed to the broadband amplifier as 

New wideband RF amplifiers  
expand test capabilities

By Wolfram Titze, Director of Product Management 
and Sales Support for Amplifier Systems and Michael 
Hempel, Product Manager for Broadband  
Amplifier Systems, Rohde & Schwarz GmbH.

EW: T&M
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reflected power. The ratio of forward power to 
reflected power is represented by the volt-
age-standing-wave-ratio (VSWR). The excess 
energy generated by the reflected power must 
be dissipated as heat.

Robust wideband amplifiers provide the 
specified P1dB RF output power even with 
50% reflected RF power (VSWR 6:1). Even in 
the event of a short circuit and open circuit 
at the RF output, these amplifiers deliver up 
to 50% of their nominal RF output power. 
Appropriately sophisticated cooling concepts 
ensure that the excess energy is dissipated.

An intelligent, modular mechanical concept 
ensures a very compact, flexibly configurable 
and service-friendly broadband amplifier. 

High linear RF power for PIM 
tests
Another problematic emerging test 
requirement is for fast and accurate passive 
intermodulation measurements (PIM). At very 
high-power levels, PIM can occur in devices 
such as cables, connectors, and duplex filters. 
It is a major consideration for base station 
transceivers, where the frequency of PIM 
signals may coincide with the receiver path 
frequency of the duplex filter, hence degrading 
receiver sensitivity. Because of this, PIM 
testing of duplex filters during production is 
essential. 

Two tones need to be applied to the DUT, 
ideally swept in both power and frequency to 
achieve this. 

A vector analyser with two internal sources 
is used, which can generate two frequen-
cy-shifted tones and receive, rapidly sample 
and evaluate them simultaneously. The two 
tones are applied to the linear R&S BBA300 
broadband amplifiers with outstanding noise 
power density (as low as –110 dBm/Hz), and 
excellent harmonic performance (down to 
–25 dBc) to generate the required high power 
levels. Offering frequencies from 380MHz 
up to 6GHz and output power from 15W to 
180W, these amplifiers are ideal for extremely 
fast, highly accurate and reproducible PIM 

measurements.

Coexistence – a growing 
problem for smart solutions
Today’s T&M environment brings another 
growing challenge: that of ensuring 
the performance of new and emerging 
smart-home devices. Wireless speaker 
systems, thermostats, home security and 
monitoring systems, domestic robots, 
smoke/CO detectors, lighting, home 
energy consumption monitors, door locks, 
refrigerators, laundry machines and water 
detectors. All these products come with an 
integrated wireless communication module 
that supports some form of WLAN, LPWAN 
or Bluetooth technology. The additional 
connectivity features bring particular 
challenges – not least meeting compliance 
requirements.

The issue here is wireless coexistence, which 
ensures high quality of service in real-world 
use, together with security and product 
compliance. The intended use-case for DUTs 
needs to be defined in order to identify the 
baseline electromagnetic environment and 
the corresponding functional performance of 
the wanted communications system. Based 
on the information, it is possible to define the 
worst-case RF scenario and later recreate it for 
testing. 

Take the example of a smart washing 
machine connected to the home WLAN 
network. The appliance is in an area where 
the electromagnetic environment is mostly 
time-invariant and stable. The worst-case 
scenario occurs when the washing machine 
is located in an area with a very weak WLAN 
signal and a smartphone running an active 
Wi-Fi hotspot and Bluetooth application and 
transmitting at maximum power is placed on 
top of or next to the washing machine. What 
happens if a smartwatch is brought into the 
equation? The test challenge is to recreate this 
exact electromagnetic environment and test 
conditions inside an anechoic chamber in a 
repeatable manner. Here, due to its ultrawide 
bandwidth, the R&S BBA300 high power 
amplifier provides the perfect way to boost the 

EW: T&M
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signal level during radiated testing. A baseline 
functional performance test is performed and 
the results for all the relevant KPIs (such as 
throughput data rate, PER, BLER, video and 
audio performance) are recorded.

At a glance
The R&S BBA300’s all-new design extends 
through its mechanical aspects, software, 
and RF design, delivering flexible and robust 
RF performance. The family’s design and 
manufacture ensure excellent linearity, 
outstanding noise power density (as low 
as –110 dBm/Hz), and excellent harmonic 
performance (down to –25 dBc). 

Rohde & Schwarz’s robust design and 
manufacturing provide resilience against 
all forms of mismatch. With self-protection 
built-in, the instruments are robust against 
RF mismatch up to VSWR of 6:1. Intelligent 
protection ensures high availability, even in 
the event of component failures. The amplifier 
runs as long as possible.

The amplifier design offers the flexibility 
to realise a broad array of customer system 
setups with multiple switch options, offering 
high flexibility, scalability, with upgradable 
frequency and power. The instruments’ 
upgradability makes it easy for customers to 
expand their systems, building upon their 
initial investment.

User changeable amplifier 
characteristics
The new broadband 
amplifiers come 
with a new software 
platform for 
amplifier control and 
monitoring. Different 
roles with graduated 
rights to be defined 
for configuration 
and operation. 
Dedicated access to 
the comprehensive 
parameter sets can 
be granted. The new 

operating concept gives users a modern, 
role-based operation supported by an optional 
10" touchscreen (R&S BBA-B200), provides a 
unique user experience with straightforward 
operation on-site or remotely using a web 
GUI.

The models benefit from numerous smart 
settings and activation functions. Starting 
from the basic functionality, the user can 
unlock additional functions via keycode. 
This allows the amplifier's transmission 
characteristics (e.g. gain, operating point, 
power mode) to be adapted to the customer's 
requirements.

The user adjustable operating point gives the 
amplifiers high linearity in class A mode or 
faithful reproduction of pulsed signals in class 
AB mode. With the adjustable output power 
mode, the user has a choice between high 
mismatch tolerance for applications where the 
amplifier still has to deliver power under high 
VSWR conditions or higher output power, for 
applications where the amplifier is used in well 
matched set-ups. (Available with R&S BBA-K1 
option).

Via a standard Ethernet interface, test 
sequences can be automated using remote 
control SCPI commands. The SNMP protocol 
can optionally be enabled for remote control.

Rohde & Schwarz at embedded world:  
Hall 4, Booth 218.
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Handheld oscilloscopes integrates five instruments

SIGLENT Technologies has released 
two '5-in-1' handheld oscilloscope 
families. The portable SHS800X and 
SHS1000X series integrate a dual-
channel oscilloscope, multimeter, 
serial triggering and decoding, 
spectrum analysis, and data logging 
into one battery-powered portable 
device. 

The oscilloscopes weigh only 1.7kg and 
have a battery life of up to 5.5 hours. 
They are also rugged and dependable, 
boasting an IP51 waterproof and 
dustproof-rated design that enables 
them to maintain their excellent 
performance in complex and harsh 
environments.

Both series are available in 200MHz 
and 100MHz analogue bandwidths, 
a single ADC with 1GSa/s maximum 
sample rate, and a single memory 
module with 12Mpts of memory depth. 
For ease-of-use, the most commonly 
used functions can be accessed with its 
user-friendly front panel design.

The innovative digital trigger system 
delivers high sensitivity and low 
jitter, and a waveform capture rate of 
up-to 400,000 frames/sec. The SHS 
also employs a 256-level intensity 
grading display function and a colour 
temperature display mode for clarity 
and fast fault identification. 

After the waveform is acquired, the 
result can easily be stored as a file or 
image with one click for subsequent 
analysis.

SIGLENT Technologies at  
embedded world:  
Hall 4, Booth 403.

Optimise programming by using a digital twin of a PCB

The PILOT AOI system software 
from GÖPEL electronic is the 
interface for operating 3D AOI and 
SPI systems, both for SMD and THT 
inspection. 

With the new version 6.7, users 
receive a major update that allows 
programming processes to be greatly 
shortened.

Users can create and optimise 
inspection programs by using a 'digital 
twin'. 

A real assembled board does not even 
have to be available at this point. 

The project was made possible by 
close cooperation with Siemens 
Digital Industry Software and the use 
of its Valor Data Prep Express tool for 
importing CAD and manufacturing 
data. 

The seamless support for this format 
in PILOT AOI, in conjunction with the 
powerful MagicClick function, enables 
the use of additional information on 
the respective components of the 
assembly. 

By providing the actual component 
geometry including height 
information as well as information 
on the individual pin and solder joint 
position, AOI inspection programs 
can be created and optimised fully 
automatically even without a real 
assembled board. 

This function of the PILOT AOI 
software is a big step toward achieving 
a fully automated and operational 
inspection program in the shortest 
possible time, even without a real 
assembly, by means of a 'digital twin' 
and the MagicClick function.

The generation of the digital twin for 
the AOI programme creation is based 
on Siemens’ ODB++ Process language. 

This language is a solution for the 
open exchange of process engineering 
information between disparate 
machines and processes. 

ODB++ Process contains all of the 
essential elements from the design 
data including fully detailed part 
shape definitions as well as more 
advanced descriptions of production 
requirements such as alternative part 
definitions, solder paste apertures, 
machine support pins, place last 
guidance, warp detection points, and 
more.

GÖPEL electronic at embedded world: 
Hall 4, Booth 432.

EW: T&M NEWS
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Collision avoidance and 
automatic emergency 
braking
Automatic emergency braking, or AEB, is 
the system that allows a vehicle to detect 
danger and a lack of driver responsiveness, 
leading to the car automatically applying the 
brakes – to minimise, or even prevent, the 
risk of a collision. This can be during parking, 
lane changes, or forward collision detection, 
including pedestrians and so on. Sometimes 
AEB is also called forward collision sensing.

As with previous innovations, AEB systems 
also have a rich history. The origins trace back 
to an engineer named Nathaniel Korman, 

involved in radar-based systems during World 
War II. After the war, there was the need to find 
non-military applications for such systems. 
Accordingly, Nathaniel worked on radar-based 
systems for speed control, particularly in the 
interest of improving traffic flow. While much 
of the original focus was on train systems (to 
reduce traffic flow and capacity at junctions), 
Nathaniel went on to point out that on-road 
vehicles could also use this type of system.

“The invention utilises a radar system, the 
system being carried by the vehicle to be 
controlled. The radar system develops a voltage 
dependent on the distance to the preceding 
vehicle. This voltage is compared with a voltage 
that is dependent on the velocity of the vehicle; 

History of ADAS: from mechanical  
systems to the software-defined car 

Figure 1. General Motor’s 1959 Cadillac Cyclone Concept Car, designed by Harley Earl and Bill Mitchell. Image credit: Piston Heads

This article, the second in the history of ADAS series, continues the discussion of 
various ADAS and their histories. The first article talked about cruise control, ABS, 
traction control, and stability control. This article continues the series with a focus 
on collision-avoidance systems, automatic emergency braking, and blind-spot 
warning technology. Dan Clement, Senior Principal Applications Marketing 
Engineer, Solutions Engineering, onsemi, covers these systems and their origins.
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AUTOMOTIVE: ADAS

the vehicle is controlled in accordance with 
the results of the comparison,” said Korman 
(Kingston, 2018). A patent submitted in 1948 
and granted in 1955 described this system.

As time progressed, the industry realised the 
value of radar outside of military and aviation 
applications. George Rashid – who lived 
near Lake Michigan, where it is often foggy 
– invented the first automated vehicle-based 
radar-controlled braking system. This fog and 
the related accidents and near misses inspired 
Rashid to create the system because radar could 
‘see’ through the fog. Rashid also envisioned its 
usage on the recently developed freeway system 
where drivers could easily become fatigued 
and pay less attention during long, often 
monotonous drives. He was also interested in 
the potential of the technology to assist older 
drivers with slower reaction time due to ageing.

If Rashid’s system detected a collision threat, it 
would cut the vehicle’s throttle and apply the 
brakes. Even though the system had proven 
its capabilities to reduce accidents during 
successful testing, it did not find commercial 
adoption. Fears of liability and litigation from 
chain reaction accidents with other unequipped 
vehicles were a concern. But perhaps of more 
considerable concern was that the systems used 
vacuum tubes, which were quite bulky, along 
with doubts of long-term reliability, making the 
system difficult to commercialise.

After Rashid’s death, his son revitalised the 
system by finding investors and evangelising 
the more commercially attractive transis-
tor-based solution. Commercialisation and 
miniaturisation of transistors and integrated 
circuits occurred in the mid-1970s. Despite 
the attractiveness of a smaller and more 
robust solution, Rashid’s son ended up overly 
enjoying the money and fame. Subsequently, he 
defrauded investors, souring the investment and 
business community to the technology.    

Fortunately, many auto companies noticed and 
referenced Rashid’s patent while developing 
their systems. Perhaps the most famous and 
earliest implementation was General Motor’s 
1959 concept car designed by automotive 
designers Harley Earl and Bill Mitchell. 

The cyclone concept car featured a radar-based 
collision detection system. The front nacelles 
– which mirrored the rocket and aviation 
technology of the age – prominently featured 
the radar. The system’s radar calculated the 
distance to an object in front of the vehicle and 
warned the driver of an object and how far away 
it was. It was still the driver’s responsibility to 
act upon the warning, but this concept car was a 
significant step toward commercialisation.

Throughout the 1960s and 1970s, several 
companies continued to design various types 
of collision avoidance systems. Engineers and 
regulators were very concerned about drivers 
over-relying on these systems and potentially 
causing more accidents rather than reducing 
them. They had observed this behaviour during 
extensive testing. The National Highway Traffic 
Safety Administration (NHTSA) suggested it 
wouldn’t be until at least the 1980s before these 
systems would be safe enough for adoption.

It wasn’t until the 1990s that a system was 
taken to market. In 1992 Mitsubishi released a 
laser-based system called ‘Distance Warning’ to 
alert the driver if another object came too close 
to the vehicle in the Debonair model. A short 

Figure 2. Mercedes Benz ‘Distronic’ system in the 1990s. Image credit: Piston Heads
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time later, a closed-loop system called ‘Preview 
Distance Control’ was released on the Diamante 
model. This system closed the throttle to 
help the driver avoid detected collisions, thus 
increasing reaction time.

During the 1990s, other car companies 
aggressively developed their own systems. It 
was quickly realised that these forward sensing 
collision detection systems could, and should, 
combine with the automatic braking and cruise 
control features.

Honda was the first company, in 2003, to sell a 
radar-based automatic braking system, called 
‘Collision Mitigation Braking System’. Toyota, 
Mercedes, and Volvo had similar developments 
in short order. 

Today’s vehicles have much more sophisticated 
forward sensing needs as the industry races to 
fully autonomous driving. Early systems could 
only ‘see’ tens of metres ahead. Still, today’s 
systems can see up to 300 metres and beyond 
thanks to sensor fusion among high dynamic 
range cameras, long-range LiDAR or radar, and 
fast machine vision processing.

In addition to the braking and cruise control 
features described in this section, additional 
features use the forward sensing system. Some 
simpler systems only give the driver a warning 
if they veer out of their current lane, known 

as lane keep assist or lane departure warning 
system. With the adoption of electronic steering 
(drive by wire), automatic adjustments of the 
steering wheel for the vehicle to stay in its 
lane could use the forward sensing data. This 
is called lane keeper or lane centring. Level 2+ 
systems, such as the Tesla Autopilot feature, 
can self drive (but the name is nevertheless 
considered misleading).

Blind spot warning
Volvo, credited with inventing the blind spot 
warning (BSW) system, introduced what 
they called the blind spot information system 
or BLIS in 2003. BSW systems have various 
implementations and can use radar, ultrasound, 
cameras, or combinations thereof. Some BSW 
systems may be combined with emergency 
braking, lane keeper, and so on, depending 
on the vehicle and overall ADAS features 
supported. Many systems are as simple as a 
warning light on the side mirrors.

Another blind spot is also the pillar between 
the windshield and the doors. BSW doesn’t 
completely resolve the problem but can still 
contribute to accidents. In 2019, a 14-year-old 
girl, Alain Gassler, came up with a novel 
solution: use cameras and projectors to overlay 
the missing information onto the car’s pillars 
(i.e. the opaque parts between the windscreen 
and front windows) – see Figure 3.

Despite Alaina’s ingenuity, production vehicles 
have not implemented this type of pillar system, 
but perhaps in the future, that may change. In 
the meantime, most systems on the road today 
use radar and/or cameras (as described above) 
that are built into the side mirrors.

More ADAS history to follow
Look out for onsemi’s third and final article, 
which will continue with further details on 
driver and occupant monitoring, surround 
view, and even vehicle to everything. The piece 
will discuss the software-defined vehicle and 
the complete digitisation of the vehicle, before 
ultimately covering augmented reality, virtual 
reality, and the Metaverse – and, of course, how 
these trends are set to impact future cars.

Figure 3. Snapshot of the Blind Spot System Working (TAKEN From the YouTube Video)
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Innoscience was demonstrating a 65W 
active clamp flyback reference design 
(30W/inch3 power density) using its 

INN650D240A 650V GaN-on-Si enhance-
ment-mode power transistor with Silanna 
Semiconductor's SZ1131 integrated active 
clamp flyback (ACF) controller. At the 
show, it also announced a worldwide 
distribution agreement with WPG 
Holdings, for its high and low voltage 
normally-off (enhancement mode) GaN 
HEMTs.  

Championing GaN in automotive lidar systems, 
e-scooters and motor drive, the Efficient 
Power Conversion (EPC) stand had examples 
of vehicle lidar systems (spinning, MEMS, 
fixed beam and flash systems). The company 
announced a 1.25kW GaN FET which will be 
in full production at the end of this year. This 
follows the introduction of the 1kW EPC9149 
which is currently in production. “We expect 
to double the power of GaN devices with Gen 
6 by the end of the year,” confirmed CEO Alex 
Lidow.

GaN Systems used its stand to show the variety 
of markets using GaN. There were low wireless 
charging consumer examples, operating at 50 
to 300W, industrial wireless charging (300W 

There was a palpable “Good to see you again!” vibe in the halls of Nuremberg 
Messe as PCIM Europe took place. GaN and SiC technology dominated but 
other developments for automotive and industrial applications were also 
talking points, writes Caroline Hayes

to 1kW) and automotive examples (50W) 
including the Yanktech wireless centre console 
with Airfuel Alliance wireless charging. The Syng 
Cell Alpha speaker exploits the fast switching 
of GaN. Already something of a design icon, 
it integrates two woofers, a three-element, 
two-way beamforming array and three built-in 
microphones for automatic room equalisation. 

A relatively new name in GaN is Taiwanese 
manufacturer, MGT. It added the GPT65Z1SHD, 
100V, 140mA GaN JFET, and two 650V GaN 
FETs, the GPT6505XMA and GPT650YME to its 
portfolio.

Onsemi’s stand had an automotive focus, with 
a race car and a wall mounted EV charger, 

Qorvo - formerly known as UnitedSiC -  announced Gen  
4 SiC FETs

PCIM 2022

PCIM Europe – we meet again
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based on its M3 SiC MOSFETs. The company 
also introduced what it claims is the first SiC 
MOSFET in a TO-leadless (TOLL) package, 
saving 30% of PCB area compared to a D2PAK.

Other SiC announcements were from Infineon 
Technologies which introduced the first of it 
true 2kV SiC MOSFETs and UnitedSiC’s fourth 
generation of SiC devices, targeting 800V 
architectures. The company also publicised its 
name change to Qorvo.

STMicroelectronics showed its broad range 
of market interests with motor drives for the 
industrial market as well as a bi-directional 
power module for an EV supply equipment 
using its SiC MOSFET technology in an SMD 
discrete package, H2PAK-7. The company 
also announced the 650V STP65N045M9 
and the 600V STP60N043DM9, N-channel, 
super-junction, multi-drain silicon power 
MOSFETs which use its MDmesh technology, 
available at the end of 2022.  

Power Integrations launched its Scale EV 
gate driver boards for high power automotive 
and traction inverters. The initial release, the 
2SP0215F2Q0C, is designed for Infineon’s 
EconoDUAL 900A 1200V IGBT half-bridge 
module.

Nexperia made two announcements for the 
automotive industry. The first was an addition 
to its ASFET (application specific MOSFET) 
portfolio, the BUK9M20-60EL, a single 
N-channel, 60V, 13mΩ MOSFET in an LFPAK33 
packaging. It is also releasing rectifiers in its 
space saving Clip-Bonded FlatPower (CFP2-HP) 
packaging.  

More industrial products were highlighted 
by Murata by the HPHF transformers based 
on its patented pdqb winding technology – 
the name is the shapes the coils make when 
viewed from above. The technology allows high 
frequency transformers of 400kW and above 
to be constructed in compact form factors and 
to operate at frequencies up to 50kHz for EV/
HEV fast charging equipment, trackside railway 
equipment, renewable energy and smart grid 
energy distribution as well as medical (x-ray and 
MRI) equipment.

Another industrial application also aiming for a 
smaller form factor was addressed by Danisense 
with the introduction of the DT series of 
fluxgate technology current transducers for 
isolated DC and AC current measurement 
up to 200A rms. Half the size of the previous 
generation, with 60% reduction in volume, the 
DT series has a large frequency bandwidth of up 
to 2MHz and a primary current  range of 50A up 
to 200A. It features an industry standard DSUB 
nine-pin connection, a green diode for normal 
operation indication and a large, 20.7mm, 
aperture for cables and bus bars.

PCIM virtual exhibition stands, forum 
recordings and conference presentations are 
available online until 30 June 2022. 

Onsemi highlighted a wall mounted EV charger based on its M3 SiC MOSFETs

Nexperia introduced a series of rectifiers in its CFP2-HP

PCIM 2022
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High voltages exist within EVs even 
when not in operation. In the event 
of an accident, the battery voltage 

should be instantaneously isolated from the 
vehicle chassis to ensure that the occupants 
or emergency services are not exposed to 
additional danger. Similarly, the high voltage 
circuits must be protected to ensure failures 
from over-currents or short circuits do not 
cause fire.

High voltage circuits 
Standards have been developed to govern safety 
and quality. For example, ISO 6469 covers safety 
for rechargeable EV energy storage systems, 
functional and operational safety means and 
specific protection against electrical hazards.

In Germany, proprietary standards e.g. MBN 
LV 123 (Mercedes), GS 95023 (BMW) and VW 
80303 (Volkswagen), define how to test for 
ripple voltages, which can damage components 
and lead to early failures. 

Certain applications within the EV are 
required to use electro-mechanical rather 
than semiconductor protection mechanisms. 
For example, BS EN IEC 61851-1 mandates 
fault detection in the charging system, usually 
implemented using residual current devices 
(RCDs). Within EV drive circuits, power relays 
ensure the safety of the motor drive electronics 
in normal and accident situations. Electro- 
mechanical devices are preferred in these 
situations due to their ability to switch under 
high short-circuit current loads, e.g. 3,000A or 
more.

By closing first and controlling the charge rate 
of the motor’s filter capacitors, the pre-charge 
relay limits the inrush currents which can be 
generated at start-up. When the capacitors 
are 80 to 90% charged, the two main relays 
are activated, carrying the motor run current 
and the pre-charge relay opens, disconnecting 
the resistor to avoid power wastage and heat 
generation.

When switching the main current, a high 
energy arc develops between the mechanical 
relay’s contacts, melting them and causing 
a transfer of material from one to the other. 
Continued mechanical switching will cause 
the relay and, consequently the vehicle, to 
fail. During normal operation the main relays 
carry the driving current while switching is 
done by semiconductors. The main relays 
must withstand repeated, short term, low level 
current overloads whilst reacting to extremely 
high DC currents in the event of an incident. In 
these applications, main relays are specified for 
at least two break cycles under full load.

The battery management system, (BMS) 
balances voltage across the battery’s individual 
cells. Its other function is to measure total 
voltage and individual cell voltage, temperature 

The EV drivetrain presents a new set of design 
challenges, says Jan Erhan, Technical Development 
Manager, e-mech, central and eastern Europe, TTI. 

Relays and HV contractors in EV design
EV BATTERY DESIGN

An EV drive system 
contains several HV 
components  
(Source: Littelfuse)

Figure 1: The battery  
disconnect circuit  
(Source: Cotronics)
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and current in and out of the battery.

Choosing the best relay 
There are two relay types - electro- 
mechanical and reed. Reed relays have longer 
life expectancies than electromechanical relays, 
although electromechanical relays can handle 
higher power levels. The high dielectric strength 
and negligible open state leakage currents of 
reed relays make them suitable for isolation 
measurement applications, such as within the 
BMS, where isolation and leakage currents must 
be measured.

A contactor is a specific type of relay, used in 
applications where higher current capacity is 
required, such as electric motor control. Capable 
of handling currents over 5,000A and power 
levels greater than 100kW, contactors can 
reduce and control switching arcs, and are often 
hermetically sealed and filled with pressurised 
inert gas such as nitrogen or hydrogen which 
protects the switching contacts by suppressing 
arcs. 

Contactors can also have economiser circuits, 
which save power by reducing the solenoid 
current once the contacts have closed. A 
contactor for an EV application may be required 
to operate many times over its operational life, 
such as in the motor control example of Figure 
1, or to operate once only, during an accident or 
emergency situation, to isolate the battery from 

the drive circuit, for example.

TE Connectivity’s Kilovac EV200 series is 
an example of relays adapted for the battery 
interrupt situation. Tests show they withstand 
DC switching voltage of 900V DC and current of 
600A for at least two operating cycles.

The Littelfuse DCN series of high-power 
contactor relays are suitable for both 
pre-charging and main switching motor control. 
The gas-filled DCNEV relays feature economiser 
circuits for low power performance and are 
suitable for main switching. The compact, 
gas-filled DCNSEV relays are suitable for 
pre-charging configurations.

EV BATTERY DESIGN

Base case and accelerated battery EC share of new passenger car sales by region. 
(Source: Bloomberg)
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Sam notes: “One part of my work 
at Electronic Specifier that I find 
fascinating is hearing the exciting news 

about what the industry can do to make 
engineering as much of an inclusive field as 
it can be – and indeed should be. And on top 
of this, I believe that a good place to start in 
inspiring the engineers of tomorrow is to 
teach engineering with engineering.”

In view of this, we’ve chosen to start this 
column with a particular field of e-learning: 
educational robotics. But first, given that such 
an area of robotics is an offshoot of e-learning, 
we’ll now introduce a criteria for the umbrella 
term ‘e-learning’ itself.

Defining e-learning

Particularly in the UK, engineering is a vital, yet sadly underpopulated, 
industry to work in. There are nevertheless already many initiatives that seek 
to drive higher uptake of engineering positions, but one aspect that people 
may overlook is how prospective engineers are receiving an industry-friendly 
education in the first place. Electronic Specifier’s Sam Holland and Paige West 
discuss e-learning, short for electronic learning, and some of the many ways 
in which it can help to inspire career interests in the engineers of tomorrow.

E-learning with educational robotics

Google explains e-learning with the simple 
definition: ‘Learning conducted via electronic 
media, typically on the Internet’. Such a 
definition provides the core example of 
e-learning, namely the use of the web to access 
and engage with educational resources – but 
modern technology makes this criteria a little 
redundant. After all, especially after the increase 
that this decade has brought to working and 
studying from home, how many people don’t 
receive at least some of their education online 
nowadays?

In this digital age, the scope of electronic 
learning goes far further than simply the 
utilisation of online academic resources. So, 
for the purposes of this column, the term 
‘e-learning’ will be used in its broader sense to 
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refer to educational approaches that are the 
product of technological innovation, not just 
in terms of the Internet – but within any area 
of education that is delivered with the use of 
modern electronics. With that said, let’s have a 
look at just one example of modern e-learning: 
educational robotics.

Educational robotics
Many would argue that a key to engineering 
education is to approach it at what is often 
called the ‘grassroots’ level: in other words, the 
very foundation. In the case of schooling, this 
means teaching those in their early childhood – 
after all, every engineer was a kid once!

There are some exciting initiatives already 
on the market and Paige explores two of her 
favourites here:

LEGO robots allow children of all ages to learn 
how coding skills are used in robotics and 
how to incorporate these skills into their own 
robots, machines, and designs. Easy to follow, 
step by step instructions come with all LEGO 
robots and the LEGO BOOST set comes with 

instructions for five different toy robots 
all with their own unique functions, 

purposes, and personalities. 

Nintendo also released a Switch game in 
2018 called Nintendo LABO: Robot Kit. By 
assembling sheets of cardboard into a variety of 
shapes, and combining them with the Switch, 
children can create their own wearable, in-game 
robot. The fun and engaging build process is 
a great opportunity for children to be creative 
and learn about engineering and programming. 
What child wouldn’t want to be a real-life 
Transformer?! 

E-learning with robotics
By introducing this column, we wanted to 
show that e-learning is not only a long-standing 
approach to education already, but it is even 
growing in prominence as technology improves 
with time. And if there’s one area of technology 
that is set to improve substantially, it is of 
course robotics.

While it’s a cliché, children really are the 
future – and so are robots! So, what better 
way to prepare for better times ahead than 
with educational robotics applied at the 
grassroots level. Again: if you want to inspire the 
engineers of tomorrow, teach engineering with 
engineering.

E-LEARNING

Student Circuit, a free online learning platform 
and engineering community for those 
undertaking further education within the 
world of electronic and electrical engineering, 
is proud to sponsor ESD’s e-learning column. 

At the heart of Student Circuit is the drive to 
inspire and encourage the next generation of 

engineers, achieved by encouraging students 
to participate in online quizzes, share project 
ideas, write about topics that interest them, 
and read the latest industry news.

To join the journey, contact  
editor@student-circuit.com.
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DESIGN: DIGITAL TWINS

Digital twins enable a range of real-time insights 
that can enhance quality, performance, 
productivity, and energy efficiency. A digital twin 

is a dynamic, data-supported framework that functions 
as a business enabler, solving real-world problems with 
real-world data. 

One such challenge is that of sustainability.  

Sustainability in electrical design
Today’s electrical distribution systems suffer from high 
levels of inefficiency. The answer is in more innovative 
design, aided by digital technologies, which provide a safe 
way to simulate changes and test, develop and evolve 
systems without high capital outlay. 

The Rock of Gibraltar has historically relied heavily on 
electrical generators but identified their use as a barrier to 
achieving net zero. Using a digital twin, they could design 
a battery storage solution and run simulations to improve 
efficiency. 

Similarly, a recent project for a major chemical company 
used a digital twin to simulate the effect on-site solar 
photovoltaics, battery energy storage, and adjustments to 
heating systems would have on energy consumption. With 
a digital twin, such strategies can be modelled, allowing 
a view of how the network behaves and its performance 
under different scenarios. 

Cutting through complexity

While digital twin technology for energy management has 
been under the spotlight for some time, its potential has 
yet to be fully realised. One reason for this is the perceived 
complexity of creating digital twins, with specific skills 
required to model complex processes and systems 
reliably. While it is true that specialist expertise is needed 
to initialise digital twins, ‘aftercare’ is much more easily 
managed. 

Therefore, the initial complexity involved shouldn’t be 
regarded as a barrier, especially when specialists are 
available to build and provide the training required for 
organisations to manage responsibility for the twin after 
integration. 

While sustainability is a hot topic right now, the value of 
digital twins for electrical systems in industrial settings 
extends much further. For example, the Electricity at 
Work Act makes specific references to the documentation 
requirements for all buildings, with single line diagrams 
providing an essential requirement. Despite this 
long-required aspect of buildings control, keeping these 
up to date, accessible – and to remain confident that they 
are a factual representation has always been challenging. 
This is again where the value of a proper digital twin is 
proven. 

Building a model of the electrical system that is more 
easily updated and where elements and characteristics 
can be added makes it a powerful simulation tool and 
a reliable source of up-to-date information for other 
purposes. 

Digital tools provide users with the visibility needed 
to test-drive different routes in virtual surroundings, 
choosing which is most efficient for the real journey. 

The question is, why is this technology not being utilised 
when the benefits are already so clear, and the potential 
so vast? Whatever the reason for hesitancy, the urgency 
to answer sustainability targets must surely make digital 
twin technology worth serious consideration. 

Realising the potential of digital twins
Efficient, low-carbon infrastructure cannot exist without more intelligent design. This 
is precisely why the proliferation of digital twins is gaining momentum across various 
industries. Kevin Jones, Consultancy Solutions Manager at Schneider Electric UK&I 
discusses.
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