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Ford engineers hosted 84 female students from local schools at its UK
Dunton Technical Centre in celebration of International Women in
Engineering Day.
Ford is working to reduce the gender gap in science, technology,

engineering and maths careers by inviting female students to gain an
insight into the activities that go into engineering.
“Ford is continuously working to improve diversity in the workspace,

and attracting applications from women for roles in the engineering
industry remains a challenge,” said Lara Nicoll, manager of diversity
and inclusion at Ford of Britain. “We have many of Ford’s female
engineers at this event, and what better way to inspire the girls than
have them hear directly from those women.”

Ford aims to inspire female engineersBosch and Daimler have
tested driverless parking
in real-life conditions.
At the Mercedes-Benz
Museum parking garage
in Stuttgart, Bosch and
Daimler made automated
valet parking a reality.
With a command from a
smartphone, drivers can
automatically park cars in
their assigned spots with-
out having to monitor the
vehicles’movements. The
pilot is claimed to be the
world’s first infrastruc-
ture-based demonstration
for fully automated valet
parking in real condi-
tions, with and without
drivers at the wheel.
From early 2018, visi-
tors will be able to experi-
ence the service for
themselves in the mus-
eum’s garage.
“Autonomous driving
will be with us faster than
many realise,” said
Michael Hafner, head of
automated driving at
Mercedes-Benz Cars.
“Driverless parking at the

Bosch and Daimler demo
real-life driverless parking

museum impressively
demonstrates how ad-
vanced the technology
already is.”
Using a smartphone,
anyone can book a car by
app. The journey starts
when the vehicle au-
tonomously drives up to
the pick-up area. The cus-
tomer returns the car by
leaving it in the garage’s
drop-off area and using
the smartphone app. Once
the parking garage’s intel-
ligent system has identi-
fied the vehicle, the car
starts and is guided to an
assigned space.
“The use of intelligent
parking garage infrastruc-
ture and its connectivity
with vehicles has allowed

us to make driverless
parking a reality much
earlier than expected,”
said Gerhard Steiger,
president of Bosch’s
chassis systems control
division.
This driverless parking
is made possible by the
interplay between intelli-
gent parking garage infra-
structure. The sensors in
the parking garage moni-
tor the driving corridor
and its surroundings
while guiding the vehicle.
The technology in the
car safely converts the
commands from the park-
ing garage infrastructure
into driving manoeuvres
and, if necessary, stops
the vehicle in good time.

Real-life
driverless
parking
demo in
Stuttgart

Renesas is working with
Softbank company Co-
coro to let cars read a dri-
ver’s emotion and
provide the best response.
A development kit for
Renesas R-Car SoCs
takes advantage of an
emotion engine, artificial
intelligence technology
pioneered by Cocoro.
The kit gives cars the
sensibility to read the dri-
ver’s emotions and opti-
mally respond to the
driver’s needs based on
their emotional state.
The kit includes the
emotion engine, which
was developed leveraging
Cocoro’s sensibility tech-
nology to recognise emo-
tional states such as
confidence or uncertainty
based on the speech of the
driver. The car’s response
to the driver’s emotional
state is displayed by a
driver-concerning user in-
terface implemented in
the R-Car SoC.
Since it is possible for
the car to understand the
driver’s words and emo-
tional state, it can provide
the appropriate response
to improve driver safety.
As this technology is
linked to artificial intelli-
gence based machine
learning, it is possible for
the car to learn from con-
versations with the driver,
enabling it to transform

Renesas wants cars to
read driver emotions

into a car that is capable
of providing the best re-
sponse to the driver.
Renesas plans to release
the kit later this year.
The driver’s emotional
state, facial expression
and eyesight direction can
be key information that

combines with the
driver’s vital signs to im-
prove the car and driver
interface, placing drivers
closer to the era of self-
driving cars. For exam-
ple, if the car can
recognise the driver is ex-
periencing an uneasy

emotional state, even if
he or she has verbally ac-
cepted the switch to
hands free autonomous-
driving mode, it is possi-
ble for the car to ask the
driver if they would pre-
fer to continue driving
and not switch to au-
tonomous-driving mode
for now.
The kit is based on the
recently launched Rene-
sas Autonomy platform.
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Volvo has chosen Most
150 technology from Mi-
crochip to network the in-
vehicle infotainment of
its second generation
XC60 SUV. This will be
the fourth Volvo model to
implement Most 150
technology.
Most 150 provides an
automotive-ready physi-
cal layer for Ethernet
packet transport inside
vehicles in accordance
with the IEEE 802.3
Ethernet specifications.
It can transport video,
audio, packet and control
data with zero processor
overhead and provides
dedicated application-
specific hardware inter-

Volvo opts for Most 150 on XC60

faces to simplify data
communication.
“The second generation
Volvo XC60 was highly
publicised and a true in-
dustry leading car model
in terms of features and
infotainment,” said Dan
Termer, Microchip’s au-
tomotive vice president.
“Volvo Cars’ inclusion of

Most 150 technology in
this new model continues
to prove that Most 150 is
an excellent option for
fast and reliable automo-
tive infotainment.”
• Microchip has delivered
its 50 millionth Most
50Mbit/s intelligent net-
work interface controller
(INIC).

The technology includes
an electrical physical
layer optimised for use
with unshielded twisted
pair copper wire. It has
been implemented in
multiple vehicle plat-
forms, from compact cars
to luxury SUVs.
“Reaching the 50 mil-
lion unit milestone is a
significant accomplish-
ment for Most 50 technol-
ogy and a testament to the
continued global accept-
ance and use of Most net-
working technology,”
said Termer. “We will
continue to work with
major car manufactures
globally to implement
Most technology.”

Volvo XC60 uses Microchip Most 150 tech

BMW is putting its
weight behind wide
bandgap technology by
investing in Canadian
fabless semiconductor
company GaN Systems.
This announcement is
seen as a reflection of the
automotive industry’s de-
sire to replace legacy
electronics with wide
bandgap components that
can make automotive
electronic systems more
power efficient, more
compact, lighter and less
costly over time.
GaN Systems provides
gallium nitride (GaN)
power transistors. It has
just closed an investment

BMW invests in gallium nitride

round led by BMW’s in-
vestment arm BMW I
Ventures, which said it
recognised these products
increased the efficiency
of electronics while re-
ducing size, weight and
overall system cost.

“GaN-based transistors
have become the next big
stepping stone in minia-
turisation,” said Uwe
Higgen, managing direc-
tor of BMW I Ventures.
“We have seen systems a
quarter of the size while
providing better effi-
ciency than traditional sil-
icon-based alternatives.
With GaN, any system
that needs power can be-
come smaller, lighter and
more efficient. These ca-
pabilities are particularly
relevant in the automotive
sector.”
The investment will be
used to expand global
sales and accelerate new

product development.
BMW joins existing in-
vestors BDC Capital,
Chrysalix Venture Capi-
tal, Cycle Capital Man-
agement, RockPort
Capital and Tsing Capital.
“From computer and
phone chargers and data
centre servers to factory
motors and electric cars,
our customers have vali-
dated the GaN value
proposition of small, effi-
cient, low-cost power
electronics,” said GaN
Systems CEO Jim
Witham. “These benefits
are recognised by the
world’s biggest compa-
nies across all industries.”
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MTS Systems and
McLaren Applied Tech-
nologies have collabo-
rated to develop an
all-electric automotive
driving simulator.
The VDS vehicle dy-
namics simulator can be
used by vehicle manufac-
turers and their suppliers
to conduct real-world
driving simulations of ve-
hicle performance and
provide engineers with
insights earlier in the de-
sign cycle. These insights
help engineers reduce
product introduction time
and cost of development,
and can produce a vehicle
with improved driver ex-

perience. The VDS can
also be used in adas de-
velopment.
A driver-in-the-loop ap-
proach lets a driver par-
ticipate directly in the test
so engineers can gather
subjective human evalua-
tions of components, sys-
tems and full-vehicles
before prototypes are
available. By coupling
human input with the
simulation results, prod-
uct designs can be evalu-
ated and issues resolved
early in the development
process.
The flexibility lets engi-
neers evaluate everything
from improving suspen-

sion and vehicle steering
to integrating the soft-
ware and sensors needed
to create adas active
safety systems, such as
active braking and lane
assistance.
A fully operational sys-
tem has been installed at
the McLaren Technology
Centre in the UK.
“This highly sophisti-
cated unit provides a real
value proposition to all
the organisations partici-
pating in different stages
of vehicle development,”
said Dick Glover, CTO of
McLaren Applied Tech-
nologies. “It will prove
highly advantageous not

only to the smaller com-
panies who have limited
capital to invest in the
hardware needed for real
world tests, but also the
larger established compa-
nies as they can get test
procedures completed in
a much shorter time-
frame.”
Motion-cueing algo-
rithms translate driver
input into simulator com-
mands that help create the
illusion of vehicle mo-
tion. Controls reproduce
the motion commands
with high fidelity and low
latency, allowing objec-
tive data to be gathered
and evaluated.

McLaren and MTS partner on simulator

Panasonic has developed
drowsiness-control tech-
nology for detecting and
predicting a person’s
level of drowsiness be-
fore driving.
The technology detects
a driver’s shallow drowsi-
ness by measuring the
driver’s states without
physical contact, includ-
ing blinking and facial
expressions, captured by
an in-vehicle camera.
It then processes these
signals using artificial in-

telligence. Using meas-
urement data from the in-
vehicle environment,
such as heat loss from the
driver and illuminance,
the technology predicts
transitions in the driver’s
drowsiness level.
A thermal sensation
monitoring function helps
the driver stay comfort-
ably awake while driving.
Conventional drowsi-
ness-detection systems
have difficulty predicting
transitions in drowsiness.

Anti-hypnotic stimulant
systems use alarm sounds
and vibrations to wake up
users, which can make
them feel uncomfortable.
This technology, with
22 patents on file, is suit-
able for applications in
human- and environment-
monitoring for use in
such places as private and
commercial vehicles, of-
fices and educational in-
stitutions.
Samples will be avail-
able from October.

Panasonic keeps drivers awake

Denso has selected Cy-
press’ Traveo automotive
microcontroller and FL-S
serial NOR flash memory
to drive the graphics in its
instrument cluster for the
2017 Toyota Camry.
The cluster uses Traveo
devices that were the in-
dustry’s first 3D-capable
Arm Cortex-R5 cluster
MCUs, and they are said
to provide memory sav-
ings, increased safety fea-
tures and rich image
capabilities.
The FL-S memory in
the cluster is based on
Cypress’ proprietary Mir-
rorbit NOR flash process
technology, which stores
two bits per cell to in-
crease density.
The instrument cluster
has 10.7 and 17.9cm

Denso picks Cypress
for Camry cluster

screens capable of audio,
video and navigation in
the centre display.
“Denso was the first
mass production cus-
tomer to adopt our Traveo
automotive MCU family
and we are pleased to
continue our longstanding
relationship with this
flagship design,” said
Takeshi Fuse, senior vice

president at Cypress. “By
offering high-perfor-
mance and cost-effective
platforms, our customers
can deliver advanced
graphics in their designs
for mass market vehicles.
We are continuing to
work closely with our key
customers such as Denso
to develop our next-gen-
eration Traveo platform.”

Instrument cluster of the 2017 Toyota Camry

Rohm has adopted the
Cadence functional safety
verification system in its
design flow for ISO
26262-compliant ICs and
LSIs for the automotive
market.

Safety first

The automotive sensors
market is expected to
grow from US$22.94bn
in 2016 at a CAGR of
6.71% to reach $36.42bn
by 2023, according to a
report from Markets &
Markets.
The growth is driven by
factors such as increasing
motor vehicle production
worldwide, increasing
vehicle electrification,
stringent government reg-
ulations, and growing
consumer demand for
sensors for convenience
and comfort.
With the increase in
concern over greenhouse
gases, fuel economy and
emission norms are be-
coming stringent in many
parts of the world. Car
makers are thus facing
pressure to use advanced
technology to reduce
emissions and increase
fuel economy to reduce
the carbon footprint.
The major players in-
clude Robert Bosch, Con-
tinental, Denso, Analog
Devices, Sensata Tech-
nologies, DelphiAutomo-
tive, Infineon Tech-
nologies and ST Micro-
electronics.

Sensor growth
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Mediatek and Trustronic
combine on security tech
Trustonic is collaborating
with SoC specialist Medi-
atek to improve security
for telematics and in-car
entertainment systems in
connected vehicles.
The partnership aims to
ensure that security is
foundational, in an envi-
ronment that has seen
massive increases in ex-
ternal connectivity and in
the number of features
delivered by systems con-
nected to in-car networks.
Cars can now connect
to multiple mobile de-
vices, exposing large
amounts of personal sen-
sitive data. There is, how-
ever, an opportunity for
drivers and manufacturers
to gather and monitor
large volumes of useful
data, such as location,
speed, diagnostics, fuel
consumption, tyre pres-
sure or emissions.
Cars are a growing part
of the app economy,
opening opportunities to
combine general applica-
tions, such as social net-
working, payment and
premium content, with
car-centric apps, such as
journey planning, tolls
and parking. Other data,
such as location, speed
and driving characteris-
tics, may be of use to au-
thorities or insurers, but
with obvious concerns
over privacy.

“The benefits offered
by connected cars are ex-
citing, but security and
privacy are paramount, as
the ramifications of hack-
ing could be serious,”
said George Kanuck, SVP
at Trustonic. “Mediatek
recognises this and is
pushing the boundaries of
secure telematics and in-
fotainment. Using our
certified hardware, vehi-
cles and their users can be
protected from hacking
and malware, keeping
companies, passengers
and the public safe.”
Trustonic’s TEE tech-
nology provides a hard-
ware-secured operating
system that is isolated
from the device operating
system. This makes it,
and trusted applications
residing in it, immune to
all software threats resi-
dent on the device.
The root of trust also

ensures that a trusted
identity is preserved
within the device, pre-
venting fraudulent use or
copying. Car manufactur-
ers can therefore be as-
sured that the Mediatek
systems they integrate
into cars, and the applica-
tions and data stored on
them, are protected.
“The demands of con-
nected and autonomous
vehicles require a range
of unique technologies,”
said JC Hsu, corporate
vice president at Medi-
atek. “The hardware-
based device security that
the TEE offers is the best
way to achieve this. Ini-
tially, we will use
Trustonic’s TEE to safe-
guard our telematics and
in-car entertainment, with
the first shipments al-
ready underway and due
to hit the consumer mar-
ket in 2018.”

George
Kanuck:
“Security
and privacy
are
paramount.”

AVX is to acquire TT
Electronics’ transporta-
tion, sensing and control
division for £118.8m.
The division designs
and makes sensors for
temperature, position and
speed, including exhaust
and emission control sen-
sors. The products are
used in a broad range of
automotive applications.
“The addition of the di-
vision expands AVX’s
product offering to in-
clude sensors, LED light-
ing and control modules,”
said John Sarvis, presi-
dent of AVX. “Trading as
AB Electronik, this is a
premier brand that we are
proud to add to the AVX
group. They are well
recognised in the areas of
sensing and controls of-
fering a broad range to
the automotive market.
The combination offers
exciting growth potential
for the years ahead.”
AVX will acquire the
division for £118.8m in
cash, subject to normal
working capital adjust-
ments at closing. The
transaction is subject to
approval of the TT Elec-
tronics shareholders, and
other conditions, includ-
ing regulatory approvals.
The division operates in
its own facilities or
shared facilities in nine
locations worldwide. In
2016, the business gener-
ated £237.4m revenue.

AVX buys
TT division Microsoft and Chinese

ISP Baidu plan to partner
to take the technical de-
velopment and adoption
of autonomous driving
worldwide. As a member
of the Apollo alliance,
Microsoft will provide
global scale for Apollo
outside of China with the
Microsoft Azure cloud.
“We’re excited to part-
ner with Baidu to take a
giant step in helping auto-
motive manufacturers
and suppliers fully realise
the promise of au-
tonomous driving,” said
Kevin Dallas, corporate
vice president at Mi-
crosoft. “Today’s vehicles

already have an impres-
sive level of sophistica-
tion when it comes to
their ability to capture
data. By applying our
global cloud AI, machine
learning and deep neural
network capabilities to
that data, we can acceler-
ate the work already
being done to make au-
tonomous vehicles safer.”
According to McKin-
sey, up to 15 per cent of
new cars sold in 2030 will
be fully autonomous,
which fuels the need for
an ecosystem of partners
to collaborate in support
of a common goal.
Announced by Baidu in

April this year, Apollo is
an open platform that pro-
vides a comprehensive,
secure and reliable way to
support all major features
and functions of an au-
tonomous vehicle. The
project, named after the
historic lunar landing pro-
gramme, consists of
cloud services, an open
software stack, and refer-
ence hardware and vehi-
cle platforms.
More than 50 partners
have joined theApollo al-
liance, including global
navigation and mapping
service provider Tom-
Tom, tier-one suppliers
Bosch and Continental,

and south-east Asia ride-
hailing platform Grab.
“We are excited to have
Microsoft as part of the
Apollo alliance,” said Ya-
Qin Zhang, president of
Baidu. “Our goal with
Apollo is to provide an
open and powerful plat-
form to the automotive
industry to further the
goal of autonomous vehi-
cles. By using Azure, our
partners outside of China
will have access to a
trustworthy and secure
public cloud, enabling
them to focus on innovat-
ing instead of building
their own cloud-based in-
frastructure.”

Microsoft helps Baidu with autonomous driving
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NXP is collaborating with
Elektrobit and extending
its collaboration with
Harman as it aims to ex-
tend its offering in con-
nected cars and
autonomous driving.
NXP and Harman are
expanding their 15-year
collaboration to speed
time to market for con-
nected car products. They
have been working on
over-the-air updates,
secure V2X communica-
tions and software-de-
fined radio. They will
expand this into technolo-
gies supporting the con-
nected in-car experience,
including tuners, digital
signal processors, ampli-
fiers and applications
processors.
Harman will work with
NXP on pre-development
work, including co-writ-
ing the product specifica-
tions, exchange of early
samples and continuing to
demonstrate new vehicle
concepts.
“The automotive trans-
formation is happening at
an incredibly rapid pace
with the ascent of the
connected car, au-
tonomous driving and
convergence of technolo-
gies and devices,” said
David Slump, EVP at
Harman. “We recognise
that no one company can
do it alone, and our long-

NXP works with Harman and
Elektrobit on connected cars

term partnership helps en-
sure quality, a highly crit-
ical need for the
automotive market.”
Elektrobit and NXP
plan to deliver a develop-
ment platform that inte-
grates the NXP BlueBox
automated drive develop-
ment platform and Elek-
trobit’s EB Robinos
software framework for

automated driving sys-
tems. This should make it
easier for car makers to
develop highly automated
driving functionalities.
“Automakers working
at the forefront of au-
tonomous development
are faced with increased
complexity, greater com-
petition and very chal-
lenging timelines,” said

Martin Schleicher, execu-
tive vice president at
Elektrobit.
Robinos is a hardware-
agnostic software frame-
work that enables car
makers and automotive
suppliers to develop and
bring to market increas-
ingly automated driving
features and manage the
complexity of advanced
in-car systems.
“NXP’s safe compute

engine, BlueBox, and EB
Robinos software frame-
work are a perfect
match,” said Davide
Santo, autonomous plat-
form architect at NXP.
“They combine two very
powerful building blocks
for enabling self-driving
robots on wheels. This
engagement is part of
NXP’s strategy to deliver
open platform support.”

Collaboration to achieve autonomous driving

Level four autonomous
vehicles will be on the
roads from 2021 on-
wards, believes David
Wong, senior technology
and innovation manager
at the UK’s Society of
Motor Manufacturers &
Traders (SMMT).
Level four is seen as the
first fully autonomous
level where the driver is
not required to take con-
trol of the car at any
point.
“Level three is a level
where the driver can do
other things such as read
the paper but must always
be in a position to take
control of the vehicle,”
said Wong. “The exciting
thing is level four, and
that is where the driver is
out of the loop. There is
no expectation for the
driver to take control of
the vehicle in any circum-
stance. These will be on
the roads by 2021 on-
wards.”
Wong was speaking at a
gathering in Milton
Keynes, UK, last month
promoting the Low Car-
bon Vehicle Event due to
be held in Millbrook,
Bedfordshire, from 6th to
7th September.
“Ultimately,” he said,
“we will get end-to-end

Four years from L4
autonomous vehicles,
says SMMT expert

journeys in vehicles with-
out steering wheels. That
is level five.”
He also predicted that
around 2023 to 2024 the
number of connected cars
would become greater
than unconnected cars on
UK roads.
He pointed out that 94
per cent of all accidents
were caused by human
error and that six out of
ten people with limited
mobility say that au-
tonomous vehicles would
give them a better quality
of life.
“And half of young
people today would use
an autonomous vehicle if
they could,” he said.
“And 47 per cent of older
people see advantages

such as with shopping.”
The four main chal-
lenges, he said, that
needed to be met were
technology, regulations,
public acceptance and
finding a business model
that would make it pay.
He was though critical
of the cellular industry’s
lack of universal cover-
age, which will be essen-
tial not just for
autonomous vehicles but
for many connected car
applications such as ecall.
Around two per cent of
UK roads have no cover-
age at all and less than
half have 4G.And for full
network coverage, only
86 per cent have 2G, 48
per cent 3G and a poor 18
per cent for 4G.

David Wong: “Half of young people today
would use an autonomous vehicle if they could.”

Green Hills Software is
partnering Autotalks and
Commsignia on a plat-
form for secure connected
cars targeting vehicle and
smart city manufacturers
building V2X on-board
units and intelligent trans-
portation infrastructure.
The platform should let
OEMs and tier ones de-
sign, develop and deploy
secure and efficient V2V
services. It incorporates

security, safety and de-
vice management in one
platform.
The partners have de-
veloped a portfolio of in-
tegrated V2X capabilities
to help speed design.
The first instantiation of
the platform highlights
Autotalks’ secure V2X
automotive SoC and
Commsignia’s complete
V2X stack, standards-
based applications and

IEEE 1609.2 security.
The Integrity rtos from
Green Hills brings sepa-
ration security with Com-
mon Criteria EAL 6+
security credentials and
ISO 26262 Asil D certifi-
cation. The Integrity Mul-
tivisor 64bit secure
virtualisation safely and
securely virtualises guest
operating systems along-
side system-critical appli-
cations on one platform.

Green Hills partners on secure vehicle platform

One of the new bays

Independent vehicle test
house Millbrook Group
has completed work on
the latest phase of its
Technology Park, which
has been supported by
£1.2m of funding from
the UK’s South East Mid-
lands Local Enterprise
Partnership.
There are three large
workshops with wide
bays and tall access
points, particularly suit-
able for buses, lorries and
off-highway vehicles.
Each workshop is 170m2

and includes dedicated
office space. They are
available for short or long
term leasing.
“The Technology Park
is already home to a num-
ber of vehicle technology
companies, and these
three new bays are per-
fectly suited to those
working with commercial
vehicles, thanks to the
large size of the work-
shops,” said Martin
Hughes, director at the
Technology Park.

Millbrook
tech park
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NEW AGENEW AGE
Marques McCammon discusses how software
and the autonomous car are altering the
automotive industry and life as we know it

Autonomous vehicles look
to be an inevitable part of
our future, and they will

have a dramatic impact on the
way consumers live, work and
play. But what are the most proba-
ble outcomes, short term and long
term, for consumers, and for the
130-year-old auto industry? And
what steps should car makers now
take to avoid being left in the
lurch?

Before any prophecy about the
future of the autonomous car can
be truly meaningful, it is impor-
tant to look at the big picture.

A major potential outcome is
that deaths, injuries and medical
expenses will be radically re-
duced. Self-driving cars can elimi-
nate most of the accidents that
currently result in the deaths of
more than 1.24 million people
worldwide each year. Studies
show that 95 per cent of accidents
are caused by human error and,
even accounting for software



SOFTWARE SOFTWARE

Vehicle Electronics August 2017, Page 14Vehicle ElectronicsPage 13, August 2017

errors that lead to accidents, the
total injury rate will be far lower
than today, dramatically reducing
medical costs and loss of property
and productivity.

Individual car ownership will
significantly decrease. The au-
tonomous car may usher in a new
robo-cab or mobility-as-a-service
model, in which car service is
simply ordered online and ful-
filled by fleets of ubiquitous, self-
driving vehicles. In this model,
the automotive experience is per-
sonalised not by the make and
model of the car but from inside
the cabin via software, for exam-
ple, via the music, video and web
services it has available.

If a growing mass of consumers
choose not to buy cars, they will
not need insurance and the real es-
tate dedicated to parking spaces
would be impacted as well. While
commercial fleets will still need
these, they can be located outside
of consumer-dense hubs.

Clearly, the economic repercus-

sions are staggering.
With the rise of autonomous

cars, advancements in traffic man-
agement and ride sharing will ease
traffic congestion. Vehicles shar-
ing the pavement will get to their
destinations faster because they’ll
use software to optimise every-
thing from routing to communica-
tions with other vehicles and the
road infrastructure.

Traffic congestion costs Ameri-
cans more than 4.8 billion hours
of time and 1.9 billion gallons of
wasted fuel each year, translating
to $101bn in economic impact
every year.

Most experts agree that the vast
majority of autonomous cars will
be electric. Even with traditional
vehicle engineering, modern elec-
tric cars get the equivalent of
50km/litre, and electricity produc-
tion is much cleaner than petrol
production. This translates to
about a 50 per cent savings com-
pared with traditional automo-
biles.

Value chain
These predictions and statistics
are just the tip of the iceberg for
consumers. The key point is that
these changes may also funda-
mentally alter the automotive in-
dustry, and the global economy.

The automotive industry is un-
dergoing a software revolution.
The next generation of automo-
biles, be they autonomous, con-
nected, shared or electric, is being
driven and differentiated by its
software. Software has changed
the game.

Vehicle makers are struggling to
come to terms with the car be-
coming a deployment platform for
new software innovations.

They see that software has be-
come more and more ingrained
into the functionality, the experi-
ence and the dynamics of the
vehicle – from dashboard
instruments to the power train to
safety systems to in-vehicle info-
tainment (IVI) – and an increas-
ingly large percentage of the
vehicle’s perceived value will be
software driven. Given the
increasing impact that software is
making to the value of a car, man-
ufacturers are seeing a greater
need to control the software bet-
ter. And that requires a transfor-
mation.

Many car makers have re-
sponded by investing in software
start-ups to accelerate innovation
and learn the ropes in the software
business. Others are investing in
new ecosystem partners to gain a
foothold in new business models.
For example, GM has made a
major investment in Lyft, Toyota
has invested in Uber, and Volk-
swagen has made an investment in
Gett.

What else will this transforma-

Traffic management and ride sharing will ease traffic congestion

Decentralised systems must evolve to enable functionality
such as self-parking

tion and digital maturity look like
for the automotive industry? It
means replacing the linear trans-
actions between suppliers, car
makers and customers with a
more dynamic model.

The good news is that the inno-
vations of the connected age can
benefit everyone in the automo-
tive ecosystem.

The increasing capabilities of
connected software will enable
automotive supply chain partners
to communicate and collaborate
more effectively in real time.
Fully connected smart companies
can organise countless supply
chains in parallel and dynamically
align their offerings to trends as
they emerge.

First steps
With so many elements converg-
ing within the industry, such as in-
creasing connectivity, automated
driving and the resulting exponen-
tial growth of data, plus the re-
quirement to manage them
intelligently, automotive systems
are becoming more complex than
ever. It is becoming vital to de-
velop software that enables ever-
smarter interconnections and
interactions among the myriad
systems within and around the ve-
hicle. Simply put, car makers are
now in the software business,
whether they acknowledge it or
not. Software and connectivity
drive an increasing share of the
vehicle’s value chain, and future

innovations in software and the
hyper-connected internet of things
will be the source of competitive
advantages and business value.

How valuable are software-ori-
ented features to consumers? A
survey conducted by Tesla shows
that consumers in the USA, Ger-
many and China were all willing
to pay a high premium – of
US$3000 – for an autopilot
upgrade.

For car makers, a digital trans-
formation means embracing soft-
ware-driven capabilities and
innovations that are available
today as well as actively working
towards a longer-term vision, in-
cluding the integration of big data
insights into greater business op-
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Complex systems must work together to create the connected capabilities of the car of the future

Software has become more ingrained into the functionality of in-vehicle infotainment

portunities, broader use of social,
mobile, analytics and cloud tech-
nologies, and exploration of op-
portunities from the internet of
things.

A good starting point for for-
ward-looking car makers is to
focus on software integration. To
date, the evolution of the au-
tonomous car has proceeded in a
piecemeal fashion: many software
capabilities were developed via
one-off academic projects, often
by smaller research teams with lit-
tle production-level experience of
related software elements specific
to the automotive environment.
Other software components –
from the software driving the
ECUs that power dashboard in-
struments to IVI systems to em-
bedded safety features, telematics
and powertrain functions – are
evolving separately and are not
well integrated. What’s needed is

a software platform with the
ability to integrate the diverse
software elements, sensors
and driving systems of the
autonomous vehicle.

Decentralised systems using
multiple sensors and ECUs to de-
liver limited adas functions such
as rear parking cameras, adaptive
cruise, blind-spot detection, lane
departure alert, emergency brak-
ing and emergency assistance
must evolve to partially cen-
tralised systems for safety features
and functionality such as self-
parking, lane keeping, smart stop,
V2V and V2I communications,
advanced navigation, wifi hot
spots, and a range of assistance
with informational and monitoring
applications.

This means the various complex
systems within the vehicle must
communicate and work together
to create the advanced connected

capabilities of the car of the
future, and do it securely.

Moreover, two separate net-
works are evolving separately, and
these will need to work together
as well: the intra-car network
(also called the intra-car cloud)
and the broader external network
of the outside world, commonly
referred to as the internet of
things. Ultimately, the car’s soft-
ware platform will need to accom-
modate the convergence of these
two networks.

Equally important, as the car be-
comes a more intelligent device,
car makers can begin leveraging
big data analytics into an increas-
ing range of capabilities. As mas-
sive amounts of data travel to and
from the car, car makers have the
opportunity to take these insights
and make them actionable. For
example, they could use real-time
analytics to determine and offer

appropriate on-demand services to
the consumer, or diagnostics and
vehicle usage data could educate
car makers on how to improve
performance continually and
reduce costs.

Impact
The answer to when autonomous
cars will appear on our roads in
massive numbers isn’t as simple
as one might expect. A large num-
ber of rudimentary autonomous
features are already in use, and
these features will become much
more sophisticated.

Meanwhile, an avalanche of ad-
ditional innovation is underway.

However, the vast majority of
software innovation today comes

from small, research-oriented
businesses, and these companies
do not have the experience or the
scale to design, test and validate
production-ready mechanical sys-
tems. Similarly, car makers typi-
cally do not have the breadth of
embedded software development
tools or the depth of experience
required to deliver production-
ready software systems for
autonomous vehicles.

The tipping point for au-
tonomous vehicles will arrive
when the automotive industry
masters the intricacies of radically
new software-centric business
models. And when that happens,
the impact for consumers will be
monumental.

Conclusion
In this period of profound and
rapid change, it is essential for car
makers to maintain control of
their brand and customers. In this
digital and connected landscape,
consumer loyalty is becoming
fluid, and software is becoming
the means for vehicle makers to
differentiate themselves. Those
who cannot become software-
savvy and quickly adapt to change
risk becoming irrelevant.

Marques
McCammon is
general manager
for connected vehicles
at Intel subsidiary
Wind River
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Cars are rapidly evolving.
It’s likely that more ad-
vances in car design and

electronics will be made in the
next five years than in the last
fifty combined. Cars are becom-
ing increasingly autonomous and
more and more connected via a
range of wireless technologies.

As a direct result, there is an
increase in demand for improving
and evolving the security of the

Staying secure
For automotive
security, says
Bryce Johnstone,
begin at the
microcontroller
level

car and other vehicles.

Evolution
When car electronics were first in-
troduced some sixty years ago, the
functions implemented were sim-
ple. There were a few electronic
control units (ECU) and they were
unconnected to the outside world.
The ECU that controlled the elec-
tric windows did not speak with
the speedometer in the dashboard.

The introduction of connectivity,
which connects vehicles with the
world around them, is opening the
connected car up to a multitude of
security problems and concerns.
The combination of increased
electronic integration with other
fixed and portable components
such as keyless entry, audio sys-
tems and wireless communica-
tions has provided routes into the
control systems that are deeply

embedded in the vehicle.
In the world of the connected

vehicle, there are more than
eleven different wireless inter-
faces. These include wifi, NFC,
Bluetooth, 3G and LTE in such
systems as wireless speakers, con-
nection to phones and headsets,
and telematics systems feeding
back telemetry data. In the near
future these will be augmented by
vehicle-to-vehicle (V2V) and ve-
hicle-to-infrastructure (V2I) com-
munications. By their very nature,
these wireless signals can be inter-
cepted and potentially hacked
making the car open to having
user data stolen or, worse, remote
controlling of the car causing ac-
cidents.

One famous example is Wired

Magazine remotely driving a Jeep
Cherokee off the road. The hack
team – Charlie Miller and Chris
Valasek – initially showed how to
take control physically through
the ODB port. They then extended
the experiment by remotely en-
gaging the air conditioning sys-
tem, the radio, the wipers, the
transmission and steering and qui-
etly driving the journalists into a
ditch. All this happened through
attacking the unprotected infotain-
ment system in the Jeep.

It’s also important to highlight
that user systems potentially con-
tain personal and private informa-
tion, such as location, credit card
details, insurance details, owner-
ship documentation, while the em-
bedded systems are inextricably
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tied into the fundamental physical
behaviour of the vehicle. These
two aspects mean that if any of
the vehicle control and informa-
tion systems are compromised,
theft or damage is possible.

A robust alternative for the auto-
motive market is to use hardware
virtualisation at the system level
to isolate applications in separate
and secure environments – a con-
cept known as security by separa-
tion.

Considerations
When deciding upon a microcon-
troller that will enable a superior
level of security, one should look
at the hardware support for the
likes of virtualisation; this is built
in to some microprocessors. Virtu-
alisation can be simply seen as
splitting up the resource of a sin-
gle MCU into virtual sub MCUs,
each one running potentially a dif-
ferent OS and application.

Using a hypervisor and an un-

Hardware virtualisation at the system level can isolate
applications in separate and secure environments

Security cloud: The Jeep Cherokee hack has become famous

derlying two-layer memory man-
agement unit structure one can de-
velop a number of separated
containers that act independently
and do not affect each other. The
memory can be entirely separated
and if one process crashes, the
other(s) are unaffected. So if
someone downloads a piece of
malware into the infotainment
system and it crashes, the car’s
adas, cluster and navigation sys-
tems would be unaffected.

To complete the picture one can
also build in elements such as se-
cure boot.

Future
Security has come a long way
since the initial introduction of
simple features such as car alarms
and keyless entry. However, the
introduction of technologies such
as blockchain will improve, and
new standards of security will be
necessary. By leveraging hard-
ware virtualised microcontrollers
in automotive applications, users
can harden their platforms against
attack.

The car industry has identified
security as a fundamental issue
and is now beginning to deploy
hardware and software technolo-
gies to mitigate the security flaws
and reduce the attack surfaces
thus ensuring a raft of new serv-
ices and features can be deployed
with high levels of OEM and, ulti-
mately, consumer confidence.

Bryce Johnstone
is automotive
segment marketing
director for
Imagination
Technologies

Agricultural practices will
need to continue develop-
ing and becoming more

efficient, if the findings of recent
research is anything to go by. For
instance, PwC has reported on ex-
pert views that agricultural con-
sumption will need to increase by
close to 70 per cent by 2050 to ac-
count for the world’s growing
population, projected to hit nine
billion people in the same year.

While not as high, the World
Bank has predicted that those
across the globe will need to pro-
duce 50 per cent more food by
2050 should global population
continue to rise at its current pace.

Fortunately, technology is con-
stantly advancing, with various

PASTURES NEW

William Barne looks at how drones
and autonomous vehicles are changing
the world of farming

developments being made to aid
the agricultural industry. Two
main areas of interest are drones
and autonomous vehicles.

Farming drones
Drones have become a very lucra-
tive market, with global market
revenue from the sales of such
gadgets expected to increase by
34 per cent to reach over £4.8m in
2017. US technology research
company Gartner has predicted
that drone production figures will
jump by 39 per cent this year
compared with 2016.

Drones can take the stress out of
planting and looking after pro-
duce, thanks to systems that have
been created by start-up compa-

nies that can achieve an uptake
rate of 75 per cent and reduce the
costs of planting by as much as 85
per cent.

The idea is that the technology
sees drones shooting pods with
seeds as well as plant nutrients
into the soil, enabling plants to
receive the nutrients they need to
sustain life.

To avoid wasting water around a
farm, drones can be fitted with re-
mote sensing equipment – think
multispectral, hyperspectral or
thermal sensing systems. The idea
is that the technology will quickly
and easily identify the driest sec-
tions of a field and then allow
farmers to allocate their water
resources more economically.

Crop spraying and crop monitor-
ing are two practices that many in
agriculture will already be very
familiar with. However, drones
can improve both of these com-
mon practices.
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In regards to crop spraying,
drones can effectively scan the
ground of a farm and then spray
the correct amount of liquid once
the distance from the ground has
been modulated; even coverage
will be achieved while the amount
of chemicals penetrated into
groundwater will be reduced.

When it comes to crop monitor-
ing, time-series animations
through the drones could display
the exact development of a crop
and detail inefficiencies with pro-
duction. These kinds of insights
would have previously only been
gained by satellite imagery; while
very advanced, this technique
could only be used once a day.
Monitoring through drones can be
used whenever a farmer wishes.

Autonomous vehicles
Just like drones, the market for
autonomous vehicles is looking
very bright with many forecasts of
a growing number of cars avail-
able that will have either semi-au-
tonomous or fully autonomous
capabilities. From a more general
perspective, management consult-
ing firm Bain has estimated that

the global opportunity for assis-
tive and autonomous technologies
for the business-to-business mar-
ket will be somewhere in the
range of $22bn to $26bn per year
by 2025.

Steps have already been made to
showcase how autonomous vehi-
cles can assist those in agriculture.
For instance, a team of agricul-
tural engineers from the Harper
Adams University in Shropshire,
UK, have set about creating an au-
tonomous tractor that can perform
tasks such as the drilling, seeding
and spraying of land while being
steered by a farmer who is posi-
tioned not behind the vehicle’s
wheel but in a control room. The
same team – made up of
Johnathan Gill and Kit Franklin,
and Martin Abell from Precision
Decisions, the project’s industry
partner – are also looking into
how an automated combine
harvester could then be used to
harvest the same field.

“Although the system sounds
very technical at the moment, and
a lot of work has gone into mak-
ing it work, we do hope that in the
future systems based on this con-

cept will exist,” said Franklin,
agricultural engineering lecturer at
the university. “They’ll be easy
enough for a farmer to use by sim-
ply inputting what they require in
their computer and the robotic ve-
hicles will go off and do it. I be-
lieve that farmers will be able to
concentrate on agronomic and
business decisions, while oversee-
ing and managing a number of
smaller automated machines, in-
stead of sitting in a large tractor

Harper Adams University team from the left
Kit Franklin, Johnathan Gill and Martin Abell

Autonomous tractor developed by Harper Adams University Drones can take the stress out of planting

with 300 plus horsepower driving
up and down the field.”

These small autonomous
machines could facilitate high
resolution precision farming,
where different areas of the field,
and possibly even individual
plants can be treated separately,
optimising and potentially reduc-
ing inputs being used in field
agriculture.

“The tractor is able to navigate
the hectare using an autopilot sys-
tem for drones,” said Abell. “This
allows it to follow a pre-deter-
mined path in the field. It runs en-
tirely on GPS and follows the
requested route making its way
between waypoints. The way-
points are digital GPS markers
created using our software that we
have positioned at the ends of the
field for the tractor to navigate to;
like a more advanced version of
dot-to-dot. Our waypoints for the
drilling also incorporated lifting
and lowering signals that picked
the drill up at one end and place it
back down once it had turned
around.”

The SimTech Aitchison drill
used is normally for drilling in-
between the vines of vineyards to
plant cover crops used as green
manures to help fertilise the vines
naturally.

“It suited us perfectly as it’s a
conventional agricultural system,
just on a smaller scale; like our
whole project,” said Abell.

To get to where they are now,
the three engineers have had sup-
port and assistance from a number
of people in different areas in
agriculture. The third member of
the team, robotics researcher at
Harper Adams University Gill,
said: “So far everything on the
Hands Free Hectare project has
been a real team effort.”

For the drilling it had Simon
Clarke from SimTech calibrate the
drills, also setting the seeding
along with Kieran Walsh from
Hutchinsons, who’s the Hands
Free Hectare agronomist. In addi-
tion, Precision Decisions’ Harry
Cadwallader set-up the spraying
system for the liquid fertiliser that
was placed while seeding.

“Now we have to start thinking
towards the future,” said Gill.

“The seeds are in the ground and
we’ve got to consider the agron-
omy; how’re we actually going to
do that? We have to start thinking
about using our ground rover to
produce visuals for Kieran. We
also have to start using the drone
to capture our multispectral im-
agery to see where the first emer-
gences are going to be and how
we’re going to start treating our
crop.”

Meanwhile in the Burgundy re-
gion of France, inventor
Christophe Millot has been suc-
cessful in creating a vine-pruning
robot. Developed as a counter to a
shortage in farm labour, the latest-
generation model of the four-
wheeled gadget is made up of six
cameras, two arms and a tablet
computer found inside the robot.
These features combine in a way
that the machine can learn as it
goes about its task so to trim grass
around each vine with a cut every
five seconds.

William Barne is
a director at
insurance broker
Lycetts
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Shaping the strategies
Ralf Baron, Thomas Kuruvilla, Morsi Berguiga,

Michael Zintel, Joseph Salem and
Mario Kerbage discuss the

Middle East and urban mobility



MIDDLE EAST MIDDLE EAST

Vehicle ElectronicsPage 25, August 2017 Vehicle Electronics August 2017, Page 26

The Middle East has been
late to urbanisation, but
this has given it potential to

shape its strategies in the develop-
ment of a core need – urban mo-
bility. Some of its vibrantly
growing urban centres, such as
Dubai, are now building on best
practice from around the world.

This experience provides les-
sons, good and bad, for other
cities across the world as they
struggle to meet their own urban
mobility challenges.

Rethinking
Government and public authori-
ties in the Middle East have gen-
erally followed one of two models
when looking for ways to address
these major transportation chal-
lenges.

The initial approach decision-
makers followed was to invest
heavily in roads and public trans-
port infrastructure, raising the
transportation network’s capacity
to absorb the greater demand.

This transition model is inspired
by the evolution of transportation
networks in the Western world,
where it took more than a century
to build, develop and maintain ad-
vanced public transport networks.
Cities in the Middle East have
tried to follow these models and
strengthen transport-mode offers
in short time frames, often focus-
ing on roads and rail networks.

Governance methods are rein-
forced in parallel through the
launch of transport supervision
authorities, which have mixed
roles covering planning, invest-

ments and regulation.
A few advanced cities have

taken different paths, trying new
approaches to reinvent their trans-
portation networks to respond to
challenges. The key principles of
these new approaches are to:

• Develop a holistic view of the
mobility model ex ante;
• Integrate all available mobility
modes seamlessly and holistically;
• Consider both supply and de-
mand levers to reshape urban
transportation; and
• Effectively leverage innovative,
new mobility modes.

Middle Eastern cities provide a
favourable environment for this
new mode for multiple reasons.
They do not have heavy legacy

Dubai Metro: The city is willing to innovate

Dubai road network evolution

transport infrastructure to manage.
Infrastructure rollouts are faster
and easier given the short deci-
sion-making process.

Most of these cities are undergo-
ing ambitious transformation
plans with the aim of increasing
their attractiveness: an innovative
urban transportation experience is
seen as a strong lever for differen-
tiation.

At this moment, the ecosystem
approach – usually implemented
in a broader smart-city context –
is a true game changer leading to
progressive urban development
opportunities.

The model opens the door to
create true impact in a city.

For example, public transport
modes using integrated offerings
can reduce congestion and carbon

emissions. They can provide a
seamless customer experience –
search, book, pay – integrating
mobility and other sectors. They
promote complementarity be-
tween transport modes, rather than
competition. And they prepare the
city to accommodate the future
mobility modes.

Lessons
Set solid foundations on the
supply side: This includes infra-
structure investments as well as
investments in new mobility
modes. On the infrastructure side,
Dubai is a role model in rapid
decision making, planning and
deployment of big infrastructure
initiatives.

The recently opened Dubai
Water Canal, which runs through
the heart of the city, took only
three years to move from the start
of the planning process to open-
ing. Other examples are the metro,
the tram and the ongoing renewal
and modernisation of streets, bus
stops and stations.

The other aspect is investment
in new mobility modes. Dubai is

always striving to strengthen its
position as an innovative, smart,
forward-thinking pioneer.
Set awareness for the necessary
shift in mobility demand: Public
transport’s share of journeys is
only 14.4% in Dubai. This is very
low compared with other major
cities in Asia, Europe and the
USA, where it reaches 35 to 55%.
One explanation for this might be
climate related, but the major rea-
son is the mindset of users.

Historically, individual transport
was the only possibility users had.
Now Dubai is aiming to jump di-
rectly from an individual-centred
mobility system to an integrated
one. This is accompanied by fi-
nancial benefits for users, as well
as heavy investments in marketing
and value-added smart services.
The awareness of ecological is-
sues will also be increased. The
clear target of all initiatives is a
shift towards greater use of public
transport.
Think of mobility as an inte-
grated ecosystem: The set-up and
optimisation of single mobility
modes and infrastructure compo-
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System-level framework for sustainable mobility

Current Middle East transport
environment

nents is important. But Dubai un-
derstood at an early stage that the
entire system could only be suc-
cessful if single modes were net-
worked and integrated in a system
that solved a mobility problem for
the user: to go from A to B.

A trip on the metro from station
to station is worthless if the user
does not know how to proceed
from there, especially with a hot
climate and still underdeveloped
walking and cycling options.

The answer is to integrate on the
supply side as well as on the de-
mand side – infrastructure and
mobility modes have to be inter-
linked like a well-oiled machine
to provide a seamless mobility
experience. At the same time the
offering has to be transparent to
both tourists and locals. They all
need a platform on which they can
find information and book and
pay for a trip from A to B, based
on every available mobility
offering.
Be at the forefront of new
mobility technologies: Dubai is
continually searching for the latest
new technologies. Innovation

labs, international experts, panel
discussions, fairs and visiting trips
are all used to identify technolo-
gies that might move the mobility
system forward.

When potentially successful
pearls are identified, decision-
making and pilot programmes are
rapid. In this process, Dubai es-
sentially works like a start-up
company: if an opportunity is
spotted, it is tested. Dubai is
renowned as a leader in innova-
tion, particularly around mobility.

As an example, Dubai has set a
target of 25% of vehicles being
autonomous by 2030. Accord-
ingly, the city’s Road & Transport
Authority (RTA), with the support
of private players, is working to
establish a hub that focuses on
R&D in the autonomous-vehicles
space, as well as signing an agree-
ment with Tesla.

Moreover, Dubai will be the
first city to test innovative mobil-
ity modes – hyperloop, taxi
drones and so on – to assess their
viability for future deployment. A
key aspect of this development is
that all new and existing mobility

modes work together, for stream-
lined integration. Dubai is aiming
to develop the most innovative
urban mobility system in the
world.

Conclusion
It is worthwhile for every urban
developer, technology provider
and traveller to study how the new
ecosystem approach is being ap-
plied. When it comes to mobility,
learning may become truly bidi-
rectional. Middle Eastern centres
have followed the traditional Eu-
ropean and American develop-
ment path for quite some time.
Now they are setting their own
priorities. Cities in other parts of
the world should observe and
learn from their experiences.

The authors all work for
Arthur D Little; Ralf Baron
is global head of travel and
transportation, Thomas
Kuruvilla is a managing
partner, Morsi Berguiga is
an associate director, Michael
Zintel is a principal, Joseph
Salem is a manager, and Mario
Kerbage is a consultant

Over the last century, brak-
ing systems have pro-
gressed through technical

innovations and uninterrupted re-
search aimed at improving vehicle
safety and comfort. Compared
with traditional braking systems
using hydraulic pressure to slow
or stop the vehicle, a more effi-
cient and simplified brake-by-wire
technology based on the elec-
tronic power transfer has recently
emerged.

X-by-wire technology was origi-
nally developed for the aerospace
industry, where electronics sys-
tems were implemented to replace
bulky mechanical systems. Auto-
motive engineers followed the
trend: with brake-by-wire technol-
ogy, small computer chips control
the braking system and enable
faster reactions and better secu-
rity. Moreover, the technology re-
quires less physical space, and
adas can be easily integrated.

As a pioneer in the production
of braking systems, Brembo
started working on its first-genera-
tion of brake-by-wire technology
in 2001. In 2012, the company
launched a project aimed at devel-
oping the third generation of its
brake-by-wire technology.

The latest architecture includes
electrohydraulic actuators to acti-
vate front-brake callipers, and
electromechanical actuators to ac-
tivate rear-brake callipers. When
the brake pedal is pressed, the ve-
hicle control unit receives infor-
mation and sends a series of
electric signals through the entire
braking system. Various sensors
determine necessary braking force
and the brake motors apply the
correct amount of pressure on the
rear wheels.

One of the technical challenges

BRAKE SURE
How PLM software is helping Brembo
develop brake-by-wire technology

is to design actuators that can be
integrated into the 12V power net-
work of conventional vehicles.

Actuators
To offer robust brake-by-wire sys-
tems for conventional and electric
premium segment cars, Brembo
applied a model-based systems
engineering (MBSE) approach
from functional requirements to
component specifications.

To design brake-by-wire actua-
tors that ensure impeccable com-
fort and fulfil the driver’s request
under various driving conditions,
Brembo used LMS Imagine.Lab
Amesim software from product
lifecycle management (PLM)
company Siemens PLM Software.

In the preliminary design phase
supported with Brembo’s in-house
tool, engineers first determined
the actuator power, taking into ac-
count the desired response time
and the constraints related to the
dimensions and calliper stiffness.
Then the engineers used LMS
Amesim to go into details and
specify actuator components, such
as an electric motor, power elec-
tronics, mechanical parts, sensors
and ECU control strategies. They
studied dynamic responses, motor
heating and battery current con-
sumption of electrohydraulic and
electromechanical actuators, tak-
ing into account the road mission
profiles.

To check the robustness of the
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design at early development
stages, engineers uses the design
exploration tool of Amesim for
statistical analysis to study the
variation of actuator component
parameters that may occur in the
production process.

“We take advantage of a power-
ful solver and the easy-to-use
graphical user interface of LMS
Amesim,” said Giulio Calamai, a
simulation engineer in the R&D
department at Brembo. “The soft-
ware comes with model customi-
sation capabilities that enable us
to develop internal know-how on
critical components, and with
plotting functionalities that help
us easily share simulation results
among the company.”

Also, he said ready-to-use me-
chanical, electromechanical, hy-
draulic, electrical, thermal and
controls components were of great
help to ensure the high perform-
ance of our products.

“Since brake-by-wire technol-
ogy requires sophisticated control
strategies, a big step forward was
the integration of the controls
model and multi-domain compo-
nent models in a single simulation
environment,” he said.

“In addition, black-box capabili-
ties of LMS Amesim allow
Brembo to share simulation mod-

The use of LMS Amesim helps Brembo specify actuator
components, such as an electric motor, power electronics,
mechanical parts, sensors and ECU control strategies.

Brembo engineers study actuators’ dynamic responses, motor heating
and battery current consumption, taking into account road mission profiles

els in a secure manner with our
customers, who analyse our prod-
ucts’ behaviour once integrated
into the vehicle.”

Continuity
Fabio Carbone, a simulation engi-
neer in the R&D department at
Brembo, added: “We are con-
vinced that the MBSE approach
provides great improvement in the
development process of complex
systems by ensuring continuity
between requirements design, in-
terface definition, performance
analysis, component design and
specification.”

In this scenario, LMS Amesim
played an important role at the
pre-design stages when the com-

pany performed virtual compo-
nent design, as well as at virtual
system verification phases when it
put together multi-domain compo-
nents and systems.

“LMS Amesim helps us cut our
development cycle by allowing
complete dimensioning of our ac-
tuators without physical proto-
types,” said Carbone.

“Not only does Siemens PLM
Software provide a high-perfor-
mance simulation tool, but BSim
Engineering, its partner in Italy,
also offers us premium services
by guiding Brembo at early stages
of our complex development proj-
ects when it comes to the model
optimisation or component
customisation.” Research has never been as

important as it is today. In
a world where change is

taking place with increasing ra-
pidity, new technologies are im-
pacting on lifestyles at breakneck
speed and customer aspirations
are being modified, any company
needs to identify these trends at an
early stage and adopt a proactive
approach to structuring its own
developments and offerings.

Particularly when a manufac-
turer is operating with bench-
marks on the global stage, a

VisionWork

How Volkswagen researchers are
handling the fastest period of change
seen in the automotive industry

distinction needs to be drawn be-
tween trends and fashions. A com-
pany also needs to assess the
importance and significance of
topics in different countries. Only
then can it take the right decisions
– and they need to be imple-
mented with appropriate timing.

Being a first mover is not al-
ways the key factor. But being
prepared for every situation is im-
portant.

“Research is a core function for
success and for the long-term ex-
istence of a technology company,”

said Axel Heinrich, head of Volk-
swagen group research. “The
Volkswagen group takes this func-
tion very seriously. Volkswagen is
a highly innovative company and
this will continue to remain the
case in the future, particularly in
times when change is rapidly
gathering pace.”

Ideas network
The centre of VW group research
is in Wolfsburg, Germany. How-
ever, research is also established
on a global scale, with locations,
research laboratories and sub-
sidiaries in Germany and Europe,
as well as the USA, China, Spain
and Japan. International trend and
technology scouting is part of the
mission, along with addressing

Sedric self-driving car
without a cockpit
premieres in China
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topics related to specific regions.
The second level in the network

is formed by numerous coopera-
tive ventures with teaching and re-
search institutions around the
world. Prestigious universities in
the USA and China, including
Stanford and Tongji, are also inte-
grated in projects, as are the
Fraunhofer Society, the German
Aerospace Centre and the Max-
Planck Institutes.

Cooperation
“Cooperation and collaboration
are core concepts for Volkswa-
gen’s research,” said Heinrich.
“This is not simply the case with
external partners, but most impor-
tantly also with the 14 brands of
the group.“

Group research is undoubtedly a
visionary, trend identifier, ideas
generator and incubator, but most
importantly it is a driver for inno-
vations. This role is carried out in
cooperation with other technical
development areas, whether it is
manifested as a cooperative proj-
ect or as a mission for one or sev-
eral brands of the group.

This applies to commercial ve-
hicles such as Man or Scania and
for automobile brands such as
Audi and Volkswagen.

Many projects start with the
proverbial blank sheet of paper,
even though this generally equates
to a blank screen in the modern
world. Each project goes through
a number of phases. The initial
phase is scouting: What is the
topic leading to? What is there re-
lating to this topic elsewhere in
the world? And what do we need
to achieve our strategic targets?

Stage two relates to research de-
velopment: What paths will take
us further? What technologies, de-
vices, competences do we need to
develop?

Feasibility of implementation is
phase three: Can the project be
implemented for commercial use?
What are the chances of success?
Where are difficulties and prob-
lems to be found?

Stage four is finally the transfer,
either to series development in
one or several brands, or to a unit
that will look after the issue for
the entire group.

One example is autonomous
driving. Volkswagen has a great
deal of experience in this field. As
early as 2005, a team from group
research was working with early-
career specialists at Stanford Uni-
versity to upgrade a Volkswagen
Touareg to the autonomous vehi-
cle Stanley – and this vehicle
went on to win the Grand Chal-
lenge for Robot Automobiles in
the American dessert.

An autonomous Volkswagen
Passat known as Junior was the
second fastest car at the Urban
Challenge in 2007.

Since then, knowledge and ex-
perience have been consistently
gathered, and finally melded into
the Sedric research vehicle that
was presented at the Geneva
Motor Show in 2017. Group re-
search is continuing to work on
many individual projects related
to autonomous driving. Group-
wide management in this area has
now been assumed by Audi Intel-
ligent Driving in Munich. This is
a newly established company of
Audi.

Urbanisation
One example of a universal trend
across the world is increasing ur-
banisation. A burgeoning number
of people live in cities. This
means urban areas are becoming
more of a bottleneck, and this is
particularly the case for traffic.

Answers need to be found here
as a matter of urgency so mobility
within cities can be more efficient,
safer and environment friendly.

This includes networked means
of transport and well-informed
road users. Autonomous driving
and high use of transport capaci-
ties increase efficiency. Synergies
between transport and logistics

Collaboration is important for research

Volkswagen research centre in Potsdam, Germany

help cut down the number of jour-
neys. These and other initiatives
result overall in significantly im-
proved traffic conditions. This
yields advantages for road users
and better quality of life for peo-
ple living in cities.

Integration
The roadmap to carbon-neutral
and sustainable mobility is the
focus of the drive and fuel strat-
egy. A key factor is efficiency en-
hancement of all drives with each
new model generation. The port-
folio comprising a range of differ-
ent drives will increase
significantly in the future, whether
in the form of spark ignition (SI)
engines as diesel and petrol power
units, hybrids and plug-in hybrids,
electric vehicles powered by bat-

tery or fuel cells.
Co-existence between conven-

tional drives and electromobility
is the pathway chosen by VW so
the group is always in the right
position for diverse customer as-
pirations in different parts of the
world.

SI engines will continue to re-
tain pivotal importance for the
foreseeable future.

A series of projects demonstrate
the potential for improving effi-
ciency that can be achieved over
the coming years.

However, vehicles powered by
natural gas will also play an im-
portant role.

Due to the chemical properties
of the fuel, they intrinsically emit
up to 25 per cent less CO2 than
petrol engines. These vehicles

therefore occupy a fixed place in
the drive strategy and in the proj-
ects being pursued.

Electric automobiles powered
by battery will naturally be the
focal point for the coming years,
but many new ideas are also being
explored in the area of hybrid
drives. Hybrids and plug-in hy-
brids combine the best of both
worlds. Plug-in hybrids are highly
efficient SI engines with an elec-
tric range of around 50km.

Drivers in all vehicle classes can
be offered electrification with
equal capability for long-distance
and local journeys.

Confidence can be created in the
new technology and this will help
achieve a breakthrough into elec-
tromobility.

The fuel cell will become an im-
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Simulation plays a key part in the research work

Research into mobile charging stations

Inside Volkswagen group research centre in Europe

portant topic for electromobility
over the medium term and Volk-
swagen is working intensively on
this issue.

Autonomous driving
The autonomous fully self-driving
automobile belongs to the future.
However, this future will not
come overnight but will be devel-
oped step by step.

Many of the latest driver assis-
tance systems constitute essential
steps towards enhanced safety on
the roads. Very soon, the first se-
ries cars such as the future Audi
A8 will be driving down the mo-
torway without any intervention
on the part of the driver. The era
of the fully autonomous vehicle
will begin in some of the world’s
metropolises within just a few
years, probably in lanes and
routes specially reserved for these
vehicles.

Autonomous driving naturally
ranks among the key themes for
research. Volkswagen was the first
automobile manufacturer to pres-
ent Sedric as the concept for an

autonomous mobility system. But
goods and cargos will be trans-
ported by autonomous vehicles in
the future. Utility vehicle brands
will benefit from advances in this
field and they too have their own
projects.

The employees in group re-
search are working towards a
clear goal here – Vision Zero – the
vision of accident-free driving,
mobility without any traffic

deaths. Consistently equipping
vehicles with safety systems
already available today and
gradual introduction of automa-
tion will consistently reduce the
number of accidents and their
severity. Vision Zero is not a
utopia; Volkswagen is absolutely
confident of this.

Virtualisation
Group research is engaging inten-
sively with all the topics associ-
ated with virtualisation and
digitalisation. Progress is being
made here in increasingly large
strides.

Concepts such as artificial intel-
ligence, deep learning and big
data are pointing towards opportu-
nities in future development and
production of the automobile.

Volkswagen is also working
proactively in the disciplines of
virtual and augmented reality.
Current trends are being evaluated
in virtual technologies and inno-
vations are being initiated in this
field. New methods and applica-
tions are being researched and de-
veloped. They will be deployed in

the specialist areas of develop-
ment and production, as well as in
service and customer service.

Materials
Despite rapid developments in
electronics and software, the foun-
dation of the vehicles and automo-
tive manufacture continues to
reside in the substances and mate-
rials. And there is more to this
equation. The haptic and visual
properties of the materials used
communicate the product experi-
ence and determine the interpreta-
tion of brand quality in the group.

Research looks for the best pos-
sible material to meet each cus-
tomer aspiration, each group
segment, each vehicle concept and
each component.

Completely new materials are
being tested over the entire band-
width of mechanical, chemical
and electrical properties thanks to

simulation techniques with an in-
depth understanding of material
behaviour down to the atomic
level.

Group research also uses this
know-how for flexible and effi-
cient production processes. Innov-
atively joining technologies
provides options in the material
mix and with forming processes.

Environment
A dedicated area is engaging with
the effects and interactions be-
tween the automobile and the sur-
rounding environment. This
constitutes part of the group’s
awareness of responsibility and
extends well beyond the basic op-
eration of the automobile. In fact,
the conscientious approach starts
with the raw materials for auto-
motive production, continues
through research activities relating
to resource-efficient and low-

emission production so as to re-
duce the environmental impacts of
a factory as much as possible, and
ends with all aspects of vehicle re-
cycling and waste recovery.

The operation of a factory can
also be optimised with defined en-
vironmental factors. Selection of
the correct materials improves the
life-cycle assessment of an auto-
mobile as a function of its service
life. Today, research already has to
be carried out into the recovery
cycle of future drive batteries.

A lot of open questions need to
be answered and not just about
digital models and simulations.
One example is can the climate
targets defined by politicians actu-
ally be achieved? What impacts
do new transport and mobility
concepts have on our roads and
the environment? Environmental
research provides answers to these
questions.
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Even though headlines about
car manufacturers being
late to adopt the big data

trend or their slow steps towards
digitisation continue, digitisation
is gaining momentum in the auto-
motive sector.

This is hardly surprising, and it
has long been known that OEMs
and their automotive suppliers are
far behind the big players and in-
novative start-ups of Silicon Val-
ley when it comes to digitisation.

TTaakkiinngg aa cchhaannccee
Automotive suppliers can step up with
their OEMs and reinvent themselves,

says Achim Terlinden

However, none of these compa-
nies want to ignore the trends, and
every organisation has to stay in-
novative and competitive. 

Many well-known OEMs have
already caught up. The chief digi-
tal officers and vice-presidents of
digital strategy are using their
own data laboratories, often with
digital experts from Silicon Val-
ley, to push agile techniques.
Everyone wants to be at the 
forefront in the fight for con-

nected cars, electric mobility, 
autonomous driving and sales, 
and digitisation plays a dual role
in this, making disruption the 
new goal. 

On one hand, there is the digiti-
sation of business processes; in-
creasing efficiency, generating
higher margins and reducing
costs. On the other hand, there is
the digitisation of business mod-
els, and the question of how to de-
velop new products and services.

This also brings a high degree of
change into software-supported
core processes such as enterprise
resource planning, computer aided
design or product lifecycle man-
agement. At this point, it is neces-
sary to interlink IoT and big data
trends with traditional business
processes, while maintaining 
security. 

So, what do automotive suppli-
ers currently do in terms of digiti-
sation, and what factors influence

their digital transformation
process?

OEMs set the tone
Automotive suppliers are under
pressure as OEMs rush ahead with
their digital initiatives, and expect
their suppliers to keep up. For ex-
ample, if a manufacturer wants to
use an extranet or video confer-
encing tool to communicate with a
supplier or the supply chain, they
must comply with the latest ISO

standards and Industry 4.0
processes to connect seamlessly to
the manufacturer’s technology.
Automotive suppliers cannot risk
losing an existing OEM as a
client, so they must be proactive
and catch up. 

The same applies if the OEM
expects a redundant IT infrastruc-
ture to reduce failures, or if the
OEM asks for IoT support. In fact,
digitisation helps the automotive
supplier defend its position 
because it puts the focus on 
the OEM and its needs. In this
way, they only develop products
that match the expectations of the
customer. 

Potential 
The networking of industrial
plants is nothing new, except that
these networks have now been
connected privately. Alongside
cloud computing and increasingly
favourable communications sys-
tems and devices, the prerequisite
for digitisation and IoT is hybrid
infrastructures. These are far su-
perior when it comes to price,
storage volume, bandwidth, scala-
bility and availability. 

The amount of data generated
by IoT and big data analytics is
immense and requires using local
data centres and local infrastruc-
tures, but many suppliers cannot
provide this at all. Hybrid clouds
are the best choice, and organisa-
tions need to remain open and
flexible to avoid vendor lock, the
process whereby the transition to
another product or service is made
increasingly difficult. 

The IoT and the cloud will also
enable new industrial applications
and business models – everything
that is important for Industry 4.0.
However, making it happen is not
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that simple. The things that need
to be connected via the internet
nowadays, especially factories
and plants, were previously kept
independent from the rest of the
IT infrastructure – not least for se-
curity reasons. Now, there is a
lack of compatibility between
these self-sufficient systems. 

The higher security require-
ments of smart production plants
and networks are a particular chal-
lenge for many suppliers in terms
of digitisation. An increasing
number of suppliers are therefore
using external help to keep pace.
This requires a new, more collab-
orative approach, as many auto-
motive suppliers still want to do it
all themselves.  

DIY to smart sourcing
Over the past decade, a common
mantra has been, “knowledge
must be kept in the company and
IT should remain a core compe-
tency”. Apart from using standard
software, companies developed
and managed IT internally, and
there were good reasons to do so.
The classic automotive supplier

often had its headquarters and
production facilities in rural areas
or small towns, and was the first-
choice employer for IT experts
and developers. IT experts even
left bigger cities because of the
good housing options available in
smaller towns. It was a win-win-
situation for all. This is why the
ratio of companies that “make”
their IT in-house and those that
“buy” it is still 80 to 20. However,
today IT experts are scarce, forc-
ing automotive suppliers increas-
ingly to purchase IT and support
externally. This requires a cultural
change, one that cannot happen
overnight.

Going global
Every OEM now has factories in
China, South America, the USA
and all over the world. Therefore,
it’s no wonder that automotive
suppliers have gone global too.
Worldwide sites, however, require
connections between each other
and with the sites of the OEM.
This is costly in a highly competi-
tive automotive supplier market.
Whenever new employees enter

the stage, they all need an IT envi-
ronment that must be set up, man-
aged and supported. In addition,
IoT multiplies the security re-
quirements for suppliers – no
company wants to lose its intellec-
tual property or its competitive
advantage. 

Security 
When it comes to security, auto-
motive suppliers should use ex-
perts who can keep pace with the
latest security challenges. Virus
scanners, firewalls, intrusion de-
tection and classic identity man-
agement are no longer sufficient
for digital infrastructures. Soft-
ware that supports micro-segmen-
tation, for example, is one way to
protect a company’s networks and
hybrid cloud infrastructures from
attacks. By dividing the infra-
structure into several micro-seg-
ments, it is possible to give access
only to a certain community. 

Network traffic between these
users is not visible to outsiders,
nor are the clients or endpoints. If
a micro-segment is hacked, even
though the probability is very low,
the attack will only affect this one
segment. As a matter of fact, sup-
pliers increasingly rely on exter-
nal service providers who can
provide the IT and service infra-
structures needed worldwide,
while offering the necessary fail
safes or cyber security that’s in
line with other developments.

Worksflows
With many automotive suppliers,
not all employees have a PC, lap-
top or mobile device dedicated to
work. Holiday requests and sick
leave are administered through
paper forms. Information is found
on a notice board, or in the em-

Software is supporting supply chain operations

Big data and software can produce products accurately

ployee magazine. Paper is still
largely in use – in the factory and
the warehouse as well as on the
way to the OEM. This paper trail
is not easily trackable in real time. 

The trend is, however, that for-
mer non-IT employees are also
being provided with their own ter-
minals to remain informed about
the status or availability of certain
parts and their condition on the
way to the OEM, all in real time
with the push of a button. 

This is also helpful for maintain-
ing an overview of the automated
production process. Nevertheless,
employees need IT support and a
service structure, which must be
set up and managed. This scaling
in service desk and workplace
management is a challenge for
many automotive suppliers and
their IT teams, especially if it has
to be implemented across many
global sites. 

New role of IT
It was historically the job of the
IT department to specify which
software, hardware or IT service
was made available to the com-
pany. The role of the IT decision
makers has changed considerably.
With new delivery models, cloud
computing technology and soft-
ware-as-a-service, it has become
very easy for specialist depart-
ments to use software and applica-
tions without asking the IT
department. 

However, the IT department
does not want to get overrun by its
colleagues, which is why CIOs
and their teams are increasingly
becoming IT brokers, and special-
ist departments are becoming their
internal customers. They have the
goal to make the strategic pivot
but need help from external ex-

perts to fulfil their new role in the
best way they can. IT service
providers with expertise in inter-
national service desk and end-user
support, as well as knowledge
about digital workspace innova-
tions, will be the first choice of IT
departments to take on the daily
care of end users. This allows the
IT team to focus on strategy and
innovation.

Conclusion
Many challenges, developments
and trends influence the digital
transformation of automotive sup-
pliers, but one thing is clear; they
need to prepare themselves for the
tasks to come. To be successful,
every company needs both the
ability and the willingness to
change. Managers have to push
the transformation with courage
and a clear focus. Digital transfor-
mation is not only a topic for the
IT department, it is an opportunity
for them to align with the entire
business. 

CIOs and their teams need to
clarify what they need to do to
take on their new role and meet
the needs of both internal and ex-
ternal customers. Due to a high
workload, this will not be easy,
which is why suppliers should
seek the support of IT experts and
service providers able to take
work off them. 

Providers should also offer
strategic guidance and share their
expertise regarding the latest tech-
nology, processes and industry re-
quirements. Digitisation will not
come for free, despite the fear of
many companies to invest. One
approach would be to go one step
at a time, all the while keeping
sight of the long-term objective. 

The mantra of automotive sup-
pliers nowadays should be: “To
keep our leading position in
global competition, we need to
take a chance with digitisation.” 

Achim Terlinden is senior
global sales executive at Unisys
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A zero-drift op amp that
draws 1.3µA typical or
2µA maximum on a 1.8V
supply is available from
Linear Technology, now
part of Analog Devices.

The LTC2063 has a
maximum input offset
voltage of 5µV at +25˚C
and maximum drift of
0.06µV/˚C from -40 to
+125˚C. Maximum input
bias current is 15pA at
+25˚C, and 100pA from
-40 to +125˚C. These

characteristics allow the
use of large value feed-
back network resistors,
keeping power consump-
tion low without compro-
mising accuracy, even at
elevated temperature.

Rail-to-rail inputs and
outputs simplify single
supply use and improve
dynamic range. An inte-
grated EMI filter provides
114dB electromagnetic
interference rejection at
1.8GHz. With low 1/f

Zero-drift op amp consumes 1.3µA

noise inherent to its zero-
drift architecture, the de-
vice suits amplifying and
conditioning low fre-
quency sensor signals in
high temperature automo-
tive applications.

The device is available
in five-lead SOT-23 and
six-lead SC70 packages.
The SC70 version in-
cludes a shutdown mode
that reduces current con-
sumption to 90nA when
the amplifier is not in use.
This enables low power
duty cycled sensor appli-
cations.

It operates on supply
voltages from 1.7 to
5.25V and is fully speci-
fied from -40 to +125˚C.

A series of 3D transpon-
der coils with a high sen-
sitivity level for passive
entry, passive start
(PEPS) and other access
systems is available from
TDK.

Measuring 11.5 by
12.5 by 3.6mm, the
B82453C*A* series in-
cludes six types of 3D
transponder coils with
sensitivity levels from 45
to 83mV/µT and induc-
tance values from 4.75 to
13.2mH. The centre fre-
quency is at 125kHz.

Thanks to the optimised
core geometry, their sen-
sitivity levels are about
20 per cent higher than
that of predecessor com-
ponents with comparable
geometries and induc-
tance values. This enables
the wake-up function of
PEPS in vehicle applica-
tions to be activated at
greater distances.

The RoHS-compatible
coils have a robust over-
moulded casing and the
terminals of the windings
are laser-welded. As a re-
sult, they have mechani-
cal stability, as is proven
by the severe drop tests
required for PEPS appli-
cations. The coils are
qualified to AEC-Q200.

Sensitive coils

The portable Scope Rider
oscilloscope can be used
for troubleshooting auto-
motive applications now
that Rohde & Schwarz
has added triggering and
decoding software for the
Can-FD and Sent bus sys-
tems.

The portable scope can
analyse Can, Lin, Can-
FD and Sent bus signals,
making it suitable for
troubleshooting automo-
tive applications from
commissioning to drive
tests.

It has the functionality
of eight T&M instru-
ments – including proto-
col, logic and spectrum
analysers and a data log-
ger for long-term moni-
toring – in a compact,
robust design. This func-

Portable oscilloscope seeks
trouble on Can-FD and Sent

tionality makes it suitable
for signal integrity meas-
urements on serial buses,
for example.

The fully isolated oscil-
loscope permits differen-
tial measurements
without the extra equip-
ment typically needed for
serial protocols in auto-
motive applications. This
is less expensive than a
test setup with a lab oscil-

loscope and differential
probes. It also has a set of
analysis options for the
automotive segment.

There is protocol analy-
sis functionality for Sent,
a serial point-to-point
protocol defined specifi-
cally for sensor commu-
nications in the auto-
motive segment. The Sent
triggering and decoding
software option provides
triggering for acquiring
specific events, data and
error states from the fast
and slow Sent protocol
channels. It also supports
the short and enhanced
message format and the
various available CRC
check methods.

The digital triggering
and decoding unit oper-
ates at a sampling rate of

1.25GS/s, irrespective of
the analogue or digital
channel sampling rates
used for signal acquisi-
tion. This makes it possi-
ble to decode serial
protocols even when very
slow time domain signals
are displayed at the same
time.

At the press of a button,
the instrument displays
the analysed protocol in
table format with addi-
tional protocol-specific
information.

Another benefit is the
support of symbolic la-
bels. Decoded control
signals are displayed in
plain text.

The device comes as a
two- or four-channel in-
strument for bandwidths
up to 500MHz.

Using its Smart 7 power
IC manufacturing tech-
nology, Infineon has in-
troduced two high-side
power switch families –
Profet +2 and High Cur-
rent Profet. The Spoc +2
multichannel SPI high-
side power controllers
will follow within a year.

The Profet +2 family
was developed for auto-
motive 12V lighting load
applications and capaci-
tive loads. These include
halogen bulbs in external
lighting control, interior
lighting and dimming,
and LED lighting.

The devices provide di-
agnostics and protection
features. They maintain
pin-out compatibility

with their predecessor
family. The lowest ohmic
device is the 8mΩ
BTS7008-2EPA dual-
channel switch.

The High Current Pro-
fets extend the family to
on-state resistances
RDS(ON) from 8 to 2mΩ in
the same TSDSO-14
package with pin pitch of
0.65mm. They suit heat-
ing and power distribu-
tion applications such as
glow plug controller, pos-
itive temperature coeffi-
cient heater, starter relay,
horn, trailer node and
auxiliary power outlet.

Both families are pin-
compatible and share the
main feature set. Their
on-state resistance scales

Smart power switches
provide diagnostics

from 2 to 200mΩ. Their
load current sense accu-
racy is below five per
cent at a nominal current.

Protection features
comprise current tripping,
over temperature, over-
voltage, load dump and
reverse battery capability.
Cranking voltage capabil-
ity is down to 3.1V.

All high-side switches
will be qualified to AEC
Q100.

Magnetic latch and
switch sensors from
Melexis are claimed to be
the first in the world to
have two silicon dice in
the same package. The
devices are aimed at auto-
motive applications such
as transmission, power
steering, braking and
locks and latches.

Integrating two ICs in
one package provides re-
dundant operation to meet
reliability requirements. It
also means improvements
in terms of accuracy as
the sensitive points are

Sensors put two into one
closer together than they
would be with discrete
devices housed in sepa-
rate packages.

The first products using
this are the MLX92292
and MLX92232.

The MLX92232 is a
second-generation pro-
grammable Hall effect
sensor using mixed signal
cmos technology. It in-

corporates a voltage reg-
ulator, Hall sensing func-
tionality with offset
cancellation and an open-
drain output driver. It
comes in a four-pin
through-hole format.

The three-wire µPower
MLX92292 comes in an
eight-pin surface mount
SO-8 package. It delivers
the expected switch func-
tionality and can deter-
mine the presence of
magnetic fields that are
lateral, not just orthogo-
nal, to it. The product
supports Asil B to ISO
26262, with built-in diag-
nostic mechanisms.



PRODUCTS

Vehicle ElectronicsPage 41, August 2017

PRODUCTS

Vehicle Electronics August 2017, Page 42

A portable measuring in-
strument for capturing,
displaying, recording and
analysing electrical and
physical parameters in
automotive and trans-
portation is available
from Yokogawa.

The DL350 Scope-
Corder combines features
of a general-purpose os-
cilloscope and those of a
high-performance data
acquisition recorder in

one portable instrument.
It has plug-in modular-

ity, which allows it to be
configured to suit various
applications from a
straightforward high-pre-
cision voltage measure-
ments to current probes,
temperature sensors,
strain gauges, accelerom-
eters and serial buses.

This flexibility is
achieved from two slots
that can be populated

Scope and data recorder in
one portable instrument

with any of 18 user-swap-
pable input modules. This
means, for example, that
four isolated 16bit volt-
age inputs can be meas-
ured at speeds of
1Msample/s alongside 16
temperatures or two sep-
arate Can or Lin buses
each containing 60 sig-
nals.

Changing a module en-
ables measurement at
100MS/s with 12bit and
1kV of isolation. There
are 16 logic inputs always
available, with more
available by swapping a
further module.

Among other modules
are AC measurements
using an RMS module in
real time and a mathemat-
ics channel for signal pro-
cessing and analysis after
the recording is finished.

Recorder mode is for
long-term, continuous
recording for a specific
duration and where the
sampling interval is spec-

ified. Scope mode allows
it to be used like an oscil-
loscope.

Up to 5Gpoint of data
per module can be
recorded directly to an
SD card. This means it
can be used for continu-
ous recording up to 50
days. For high-speed sig-
nals, up to 100Mpoint per
module of internal mem-
ory is available to capture
fast transients.

A high-speed sampling
module provides individ-
ually isolated 12bit,
100MS/s inputs, which
can measure and record
transient waveforms and
the edges of control sig-
nals.

The sampling clock,
trigger and start-stop con-
trols are available as ex-
ternal signals, so a rotary
angle encoder or degree
wheel, for example, can
be used as the sample
clock to analyse engine
rotation and performance.

An automotive-grade
SoC from Marvell inte-
grates wifi, Bluetooth,
V2V and V2I capabilities.

The 88W8987xA wire-
less combo chip suits in-
car wifi, Bluetooth 5 and
802.11p.

The aim is to help car
manufacturers simplify
wireless enablement. It
meets the AEC-Q100
grade two standards.

The family comple-
ments the previously an-
nounced 88Q2112
automotive Ethernet phy-
sical layer transceiver to
provide wired and wire-
less connectivity for the
connected car.

The 88Q2112 enables
1000baseT1 gigabit Eth-
ernet over a single twisted
pair copper cable for dis-
tributing HD video, audio
and voice for adas and
IVI applications.

The 88W8987xA sup-
ports Bluetooth 5 includ-
ing Bluetooth Low
Energy angle of arrival
and departure and
802.11mc for wearables
and phones to support ac-
cess, personalisation and
car location services.

Drivers are available for
the Android platform,
Linux and QNX.

SoC integrates
Bluetooth and wifi

Automotive grade telem-
atics modules from U-
Blox integrate LTE,
UMTS and GSM connec-
tivity with an embedded
processor.

Connectivity is at the
heart of the Toby-L4 LTE
Cat 6 modules, providing
gateway capabilities in a
single device capable of
up to 300Mbit/s data rates
with carrier aggregation
capability. The 248-pin
land grid array (LGA)
format measures 24.8 by
35.6 by 2.6mm.

The modules support
voice and data in the form

Telematics modules integrate
LTE, UMTS and GSM standards

of LTE, UMTS, DC-
HSPA+, GSM, SMS,
VoLTE and CSFB. With
support for ecall operat-
ing at +95˚C for at least
two minutes and ERA
Glonass, the module
meets industry and carrier
requirements.

With 19000 DMips and
hardware virtualisation,
the processor is powerful
enough to support the
Linux Yocto distribution,
enabling user software
applications to run se-
curely alongside a range
of pre-integrated commu-
nications protocols.

Secure boot and update
features are supported by
a hardware cryptography
accelerator and true ran-
dom number generator. A
dedicated trusted execu-

tion environment pro-
vides further security for
system software and
OEM applications.

Thanks to its embedded
processor and range of
interfaces including
R(G)MII and analogue
audio, it removes the
need for an additional
processor and additional
components in many ap-
plications.

Manufactured in
ISO/TS 16949 certified
sites, the modules are
qualified to ISO 16750
covering systems in-
stalled in vehicles.

The four modules pro-
vide band configurations
that let them operate
throughout North Amer-
ica, Emea, Apac, Brazil
and China.

Torex Semiconductor has
enhanced the XD6121,
XD6122, XD6123 and
XD6124 voltage detec-
tors for in-vehicle use.

They output a signal
with a delay time set by
an internal delay circuit
with no need for external
components. The output
type is L level on detec-
tion (VDFL). The prod-
ucts comply with
AEC-Q100 grade three.

A watchdog on-off
function can be turned off
while maintaining the

voltage detection function
by setting the EN/ENB
pin to L or H level. This
lowers the quiescent cur-
rent when the function is
stopped.

The EN/ENB pin is in-
ternally pulled up to VIN
or pulled down to VSS,
and can be used in the
open state while the
watchdog function is
used. This helps in redun-
dancy design.

Detected voltages can
be set to 1.6, 2.2, 2.3, 2.4,
2.9, 3.0, 3.1, 4.4, 4.5 or

Voltage detectors use watchdog
4.6V by laser trimming.
Six types are selectable
from 50ms to 1.6s for the
watchdog timeout time.
Five types are selectable
from 3.13 to 400ms for
the release delay time.

The devices are housed
in SOT-25 packages.

A 36W metal strip battery
shunt resistor from
Vishay has three sense
pins in an 8518 case size.

With resistance values
down to 50µΩ, the
WSBS8518.40 is said to
be more accurate and
cheaper than Hall Effect
current sensors, while its
sense pins assist in PCB
mounting, provide con-
sistent contact point loca-
tion and offer a
connection to ground via
the third sense pin.

The device uses a pro-
cessing technique that
produces resistance val-
ues of 50, 100 and
125µΩ. These low values
allow for more accurate
data to determine battery
charge and discharge,
thus helping designers
meet battery management

Three sense pins on shunt resistor

requirements for applica-
tions in petrol, diesel, hy-
brid and electric cars and
lorries, as well as electric
forklifts.

A solid metal man-
ganese-copper alloy resis-
tive element gives a TCR
of ±20ppm/˚C and a
welded terminal to ele-
ment connection allows
for up to 848A of contin-
uous current.

The resistor has induc-
tance values less than
5nH, thermal EMF less
than 1µV/˚C and operat-
ing temperature of -65 to
+170˚C. The device is
RoHS-compliant, halo-
gen-free and Vishay
Green.
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A fanless and mainte-
nance-free embedded
computer for IoT and
memory-intensive appli-
cations in trains, buses or
commercial vehicles has
been introduced by MEN
Mikro Elektronik.

The BL51E box PC can
be used from -40 to
+85˚C and meets EN
50155 and ISO 7637-2.

It is equipped with an
Intel Atom E3950
1.6GHz processor, and
has CPU performance
scalability by various
other dual and quad-core
processors from the Atom
E3900 series.

With 8Gbyte of DDR3
sdram, a backwards-ac-
cessible SD card and a
Sata HDD-SSD shuttle,
as well as an integrated
eMMC memory, the box
PC has the necessary stor-

Embedded PC brings entertainment
and surveillance to public transport

age for entertainment
servers or video surveil-
lance systems.

It will be typically used
in the transportation sec-
tor, such as trains, buses
or commercial vehicles,
and can provide wireless
on-board functions such
as an internet connection
for passengers, or to lo-
calise the vehicle.

IO functions and op-

tions connect the PC to
the IoT. The application
provides four PCI Ex-
press mini-card slots with
two micro sim slots and
dual sim support. This
provides flexibility for
implementing mobile
service standards with up
to 4G LTE or wlan. There
is also a GNSS interface
for GPS or Glonass.

Two display port inter-

faces with a maximum
resolution of 4k, four Gi-
gabit Ethernet, two of
them with PoE support,
two USB 2.0 ports, a se-
rial IO port and a Can bus
interface complete the IO
functions.

Designed for fanless
operation, it has an inte-
grated 30W, 24V DC
wide-range power supply
unit.

Ten AEC Q101-qualified
photocouplers from
Toshiba address the isola-
tion, interface, switching
and form factor require-
ments of automotive ap-
plications.

Supplied in SO6 pack-
ages, the TLX9304,
TLX9378 and TLX9376
are IC output photocou-
plers offering respective
data rates of 1, 10 and
20Mbit/s.

Also in S06 packaging
are the TLX9300 and
TLX9185A transistor
output and TLX9905 and
TLX9906 photovoltaic
output devices.

The TLX9000 and
TLX9291A also offer
transistor outputs but are
supplied in half-pitch
SO4 packages. An SO6-
packaged photorelay –
the TLX9175J – is also
available.

They can operate from
-40 to +125˚C, except the
TLX9175J at -55 to

+105˚C, and they suit in-
verter control and intelli-
gent power module
interface applications in
conventional, EV and
HEV applications.

The photorelay is for
automotive battery con-
trol.

All the devices have
creepage and clearance
distances of 5mm and a
minimum isolation volt-
age of 3750V RMS.

The TLX9304, TLX-
9378 and TLX9376 inte-
grate a GaAlAs infra-red
LED and high-gain, high-
speed photodetectors. An
internal Faraday shield
provides a common-
mode transient immunity
of 15kV/µs.

In the TLX9175J, the
LED technology is based
on a gallium arsenide
construction. A high-volt-
age mosfet between the
relay’s output terminals
meets the needs of battery
control systems.

Ten photocouplers
address isolation

Rosenberger H-MTD
high-speed modular
twisted-pair data connec-
tors combine data trans-
mission up to 15GHz or
20Gbit/s and small pack-
age sizes in robust auto-
motive housings.

Due to their modular
design, the 360˚ fully
shielded differential con-
nectors suit various auto-
motive applications.

These include uses such
as camera systems, high-
resolution displays, enter-
tainment and autonomous
driving.

The range consists of
one-, two- and four-way
PCB connectors, one-,
two- and four-way cable
jacks for shielded and un-
shielded twisted-pair ca-
bles, and watertight
connector versions.

Data connectors

The VA6000 HDbaseT
automotive integrated cir-
cuit from Valens enables
symmetric tunnelling of
multimedia content, with
native networking over a
single unshielded twisted
pair (UTP) cable for up to
15m.

HDbaseT automotive
has near-zero latency
transmission and supports
multiple simultaneous
streams of multimedia
content. It is EMC-resis-
tant, with adaptive mech-
anisms to handle noise,
cable aging and tempera-

ture changes with no need
for cable grounding.

The VA6000 can be
used for point-to-point
tunnelling in several ap-
plications running simul-
taneously over a single
cable, or in daisy-chain
topology, providing the
infrastructure for next-
generation automotive in-
fotainment networks.

The device will be
available for sampling to-
wards the end of the year.
Reference designs and
datasheet are available
now.

HDbaseT tunnelling


