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Boughton Engineering has added a wireless remote control option to its
Power-Reach PR18 skip loader – enabling the operator to choose the
position of optimum vision and safety for loading and unloading. The
company believes it is the first company in the UK to offer the option.
Mounted on a low profile, kerbside entry cab Mercedes-Benz Econic

chassis, the unit was unveiled at cycle safety events in London last month
before appearing at the NEC Commercial Vehicle Show. The vehicle has
been demonstrated widely in more recent weeks and was also at the May
Bank Holiday Truckfest event at Peterborough, UK.
“We work hard to stay in front of the market when it comes to technol-

ogy, innovation and systems, which provide operating benefits and im-
proved active and passive safety in, on or around the vehicle,” said
Boughton marketing director Steve Price. “Adding the capability for full
remote control is a natural progression for us – and gives the customer
even further choices to match specification to operating requirements.”

Wireless remote control added to skip loader
Recalls of motor vehicle
models posing a serious
safety risk are at a five-
year high, according to
international law firm
Pinsent Masons. And it
believes connected car
technologies could in-
crease this further.
“We can expect to see
an increased focus on
quality assurance espe-
cially in relation to sub-
assembly suppliers as
manufacturers look for
better visibility over the
quality and traceability of
sub-components,” said
Andrew Masterson, part-
ner at Pinsent Masons.
“The move towards con-
nected cars with more so-
phisticated components
and technological com-
plexity could yet make
this process even more
difficult. It will be a chal-
lenge but one the industry
is well-placed to meet.”
Research by the firm
found that in 2014, 195
recalls for motor vehicle
models were issued, more
than at any point in the

Connected car technology could
increase recalls, warns law firm

Number of recalls issued since 2010

past five years.
It says the increase
demonstrates the growing
pressure on manufactur-
ers to be proactive about
dealing with vehicle
problems, motivated by
recent events in the USA.
Honda’s record $70m
fine for inadequate re-
porting of fatalities, in-
juries and warranty
claims has been one of a
number of recent high-
profile cases.
“Manufacturing and
selling motor vehicles
suffering from safety de-
fects can have extensive
reputational, financial
and legal implications for
automakers and their sup-

pliers,” said Masterson.
“Honda is a prime exam-
ple; it’s faced questioning
for over 1700 unreported
death and injury claims
and recalled more than
five million vehicles in
the USA since 2008 as a
result of faulty air bags
made by Takata.“
The increase is most
pronounced in Germany,
where 90 cases of unsafe
vehicle models were
identified, up from just
three in 2010. Indeed, the
German experience looks
like a step change in the
approach taken by the
major German manufac-
turers, distributors and
authorities.

Research and testing or-
ganisation Mira is collab-
orating with Samsung
Techwin to develop be-
spoke battery and power-
train systems for
automotive and off-high-
way hybrid and electric
vehicles.
The aim is jointly to de-
velop cost effective, opti-
mised battery and
powertrain systems for
commercial vehicle, de-
fence vehicle or niche
passenger car manufac-
turers, deploying the lat-
est cell technologies and
tailoring the system to in-
dividual OEMs.
“This partnership has
been formed in response
to the increasing demand
for hybrid and electric
powertrains,” said Geoff
Davis, Mira‘s chief com-
mercial and technical of-
ficer. “Although this is
led by the passenger car
sector, OEMs are increas-
ingly recognising the sig-
nificant cost savings that
can be made through the
technology – both in
terms of fuel consump-
tion and emissions. To
achieve these savings, it
is vital that battery and
powertrain systems are
matched and optimised to
their applications, and
Mira and Samsung Tech-
win are best placed to de-
liver this.”

Mira and Samsung partner on
battery and powertrain R&D

The partnership will
bring together Mira‘s ca-
pabilities and experience
in design, development
and testing battery and
powertrain systems,
alongside Samsung Tech-
win’s access to cells and
manufacturing facilities.

“Samsung Techwin can
access high quality bat-
tery and powertrain sys-
tems components and
manufacturing expertise,
and Mira has excellent
capabilities and expertise
in the automotive field,
especially in design, test-

ing and validation,” said
Hong Ha, senior VP of
Samsung Techwin. “Bas-
ed on this, I believe our
partnership will have a
huge potential to open up
many business opportuni-
ties in the future for mu-
tual benefit and growth.”
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Brusa Elektronik is to
license Witricity’s intel-
lectual property to com-
mercialise a wireless
charging system for car
makers that will let next
generation electric vehi-
cles and plug-in hybrid
electric vehicles charge
by parking over a Brusa
wireless charging pad.
Car makers around the
world have identified

wireless charging as a key
differentiator in the mar-
ket because of the con-
venience it will offer
vehicle owners.
The ICS wireless charg-
ing system can transfer
power to a vehicle safely
and at high efficiency,
eliminating the need for
the charging cables re-
quired by existing electri-
fied vehicles.

Witricity and Brusa are
working with standards
organisations to develop
standards for wireless
charging systems with the
goal of ensuring interop-
erability of wireless
charging for EVs and
PHEVs on a global basis.
“During the past year,
several leading European
and Japanese car makers
have publicly announced

plans to introduce wire-
less charging for next-
generation electrified
vehicles,” said Witricity
CEO Alex Gruzen.
“Brusa is well positioned
to be a tier-one supplier to
these car makers, and we
look forward to the intro-
duction of vehicles
equipped with Brusa
wireless charging sys-
tems.”

Toyota Motor’s Hirose
Plant has awarded Infi-
neon its Excellent Quality
Award for delivering Can
transceiver product qual-
ity during 2014. Natsuki
Tokubuchi, head of auto-
motive business of Infi-
neon Technologies in
Japan, received the award
during a ceremony. At its
Hirose Plant, Toyota de-
velops and manufactures
electronic components for
its vehicle fleet.
“It is a great honour for
Infineon to receive the
award from Toyota

Peloton Technology, a de-
veloper of vehicle sys-
tems that deliver safety,
fuel savings and analytics
to trucking fleets, has
closed a US$16m over-
subscribed series A in-
vestment round led by
Denso and Intel. Financ-
ing from venture capital
funds and industry in-
vestors including Magna,
Castrol, Volvo and UPS
aims to accelerate Pelo-
ton’s development and
deployment of lorry pla-
tooning technology.
“Peloton’s truck safety
and platooning technol-
ogy has the potential to
dramatically improve
highway safety and oper-
ational efficiency for
trucking fleets,” said

Rodney Slater, Peloton
board member. “These
truck safety and automa-
tion technologies are a
key part of the systems
that the US needs to ad-
dress the dramatic growth
in freight and traffic in the
years ahead.”
The platooning system
is a vehicle automation
technology that has the
potential to save lives and
save fuel. It electronically
couples pairs of lorries
through a combination of
vehicle-to-vehicle com-
munications, radar-based
active braking systems
and proprietary vehicle-
control algorithms. The
direct communications
link between the two lor-
ries enables the rear lorry

to react automatically to
acceleration or braking by
the front lorry nearly in-
stantaneously. This auto-
matic and immediate
reaction improves safety
and allows lorries to
travel at closer distances,
which also improves
aerodynamics and re-
duces fuel use on both ve-
hicles.
Peloton’s cloud-based
network operations centre
continuously monitors in-
dividual lorry safety and
approves the linking of
pairs of lorries only on
suitable roads under ap-
propriate weather, vehicle
and traffic conditions.
Drivers retain steering
control and command of
their vehicles at all times.

Denso and Intel invest in Peloton
automated lorry driving technology

The system integrates ac-
tive safety systems with
cloud-based monitoring.
“Denso is excited to
build a strong relationship
with Peloton,” said Tony
Cannestra, Denso’s direc-
tor of corporate ventures.
“As a leader in vehicle-
to-vehicle communica-
tions, we are eager to
work closely with Peloton
to implement the first
large-scale deployment of
V2V technology.”
Intel offers Peloton in-
sight into high-speed pro-
cessing, wireless security
and the cloud.
“As a leader in the in-
ternet of things, Intel is
excited to support a
company on its way to in-
troducing a truly transfor-
mative application of
connected vehicle tech-
nology,” said Elliot Gar-
bus, vice president and
general manager of Intel’s
transportation division.
Peloton is developing a
platooning network oper-
ations centre, a cloud-
based service that
communicates with the
lorries to approve and ad-
just platooning parame-
ters based on location,
road and weather condi-
tions. It also helps lorries
find platooning partners
and collects data about
the vehicle, the driver and
the operating environ-
ment.

Toyota recognises Infineon quality
Motor’s Hirose Plant,”
said Tokubuchi. “Infineon
is committed to zero de-
fects and will continue to
strive for the quality stan-

Natsuki Tokubuchi
with the award

dards entrusted to us.”
On average, every car
produced today uses
about 15 Can transceivers
that transmit and receive
data. They are key con-
tributors for the data ex-
change within a car and
connect the respective
ECUs in automotive
powertrain, body and
safety applications.
This is the seventh time
that Infineon has received
a Toyota zero-defect
quality award; it has been
supplying to Toyota for
more than a decade.

Brusa and Witricity team on wireless charging

Mini revealed the shape
of things to come at last
month’s Auto Shanghai
show with a pioneering
innovation.
“Mini augmented vis-
ion gives an insight into
how intelligent connec-
tivity between a Mini car
and eyewear into which
relevant content is pro-
jected might work in the
future,” said Jörg
Preißinger, project-man-
ager for Mini augmented
vision at BMW. “Work-
ing with several Qual-
comm companies, we
have created an inter-
linked system and aug-
mented reality eyewear
with a characteristic Mini
design that revolutionise
the experience both in
and outside the vehicle.
This prototype with its
customised, interactive
functions succeeds in fus-

Mini shows augmented vision
at Auto Shanghai exhibition

Driver’s view of Mini augmented vision system

ing augmented reality
with the brand’s trade-
mark sense of lifestyle.”
Using see-through tech-
nology, the eyewear
shows information in the
driver’s field of vision but
without concealing other
road users, thereby in-
creasing safety and com-
fort while driving.
Among functions pro-
jected into the field of

view is the destination
entry for navigation.
Users select destination
points outside the vehicle
then transfer them to the
vehicle. It will show a
display from the current
location to the vehicle or
from the vehicle to the
final destination.
The head-up display
shows speed and speed
limits in the eyewear so

the information is in the
driver’s primary field of
view, with data shown in
a way no road users are
concealed from sight.
Reality is enhanced by
contact-analogue naviga-
tion arrows on the road,
as well as display of
points of interest along
the route.
A small icon is shown
in the eyewear when a
message is received. The
SMS or message can then
be read out by the car
while driving for safety.
A virtual view through
parts of the vehicle (such
as A-pillars and doors)
serves to make external
areas or objects concealed
by the car visible.
The augmented parking
facility projects the im-
ages from a camera
housed in the far-side
mirror into the eyewear.
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The Institute ofAdvanced
Motorists (IAM) has
warned that car manufac-
turers are building high-
tech distractions into their
new vehicles and have
made interiors so com-
fortable they are being
turned into living rooms.
The warning came from
IAM chief executive offi-
cer Sarah Sillars, who
said efforts to reduce dis-
traction factors for mo-
torists were being undone
by the relentless pace of
technology and eagerness
of car makers to pack
more gadgets onto dash-
boards.
She said the main areas
of concern were highly
sophisticated satellite-
navigation and GPS sys-
tems, smartphones that
mirror tablets, and easy
connectivity of internet
and social media.
The IAM wants the UK
to adopt guidelines sug-
gested by the US Depart-
ment of Transportation
and National Highway
Transportation SafetyAd-
ministration (NHTSA).
They say drivers should
be restricted from using
certain non-essential
forms of technology
while the vehicle is in
motion, and car makers
should not introduce any
technological develop-
ment that takes the

PSA Peugeot Citroën and
IBM have announced a
partnership to help vari-
ous industries within the
internet of things econ-
omy to analyse data to de-
liver services from
connected vehicles.
This ecosystem of con-
nected services will let
PSAdevelop business op-
portunities for industries,
including automotive dis-
tribution, smarter cities
and retail. For example,
drivers and car passen-
gers can benefit from in-
formation improving the
safety and the comfort of
their mobility, while
smarter cities can develop
an advanced communica-
tions service that warns of
roadwork, new traffic pat-
terns or congestions right
in the car.
IBM and PSA will
share the responsibilities

of developing, selling and
marketing, as well as de-
livering and implement-
ing these services with
new and existing clients.
“We realised early on
that connected vehicles,
as part of the internet of
things, were a key factor
in the improvement of the
customer experience to-
wards our brands,” said
Brigitte Courtehoux from
PSAPeugeot Citroën. “In
partnership with IBM, we
are unleashing connected
services to the masses, so
consumers can experi-
ence a new level of com-
fort and convenience
from their cars, while in-
dustries seize new oppor-
tunities to deliver
personalised services.”
The companies are ex-
panding their partnership
announced last year to de-
velop connected services

for PSA vehicles by now
enabling other industries
and companies to propose
new added values serv-
ices in their vehicle.
The seven-year agree-
ment will focus on com-
mercialising services and
building next-generation
technology to deliver
connected services.
“The ways we facilitate
our lives and work has
changed dramatically
with the rapid adoption of
mobility and the rise of
the internet of things,”
said Dirk Wollschläger,
general manager for auto-
motive at IBM. “Under
this partnership with PSA
Peugeot Citroën, we are
pushing the boundaries of
mobility even further to
give a broad set of indus-
tries the opportunity to
tap the promise of the
connected car.”

IAM warns of technology
that can distract drivers

driver’s attention off the
road for longer than two
seconds.
These voluntary guide-
lines are to be phased in
over the next three years
to address this large-scale
problem in the USA.
US Federal data figures
showed in 2011 that acci-
dents involving a dis-
tracted driver killed 3331
people and injured an-
other 387,000.
And for younger drivers
the problem is worse. Car
accidents are the main
cause of death of
teenagers (as it is for all
people aged between five
and 34), and a quarter of
all teen-driving crashes in
the USA are attributed to
distracted driving.
“We cannot allow the
same trends in the USA to
happen here,” said Sillars.

“While car makers work
constantly to incorporate
active and passive safety
features into vehicles,
making us safer than ever
before, they are also
guilty of making us too
comfortable and making
us feel more cosseted –
like we were in our own
living rooms.”
The IAM says as tech-
nology constantly
changes, continued edu-
cation campaigns are re-
quired to reinforce and
update the current laws.
“Technology could be a
great way of helping to
cut the numbers of people
killed and seriously in-
jured on our roads,” said
Sillars. “It would be a
tragedy if technology be-
came a reason why more,
rather than less, people
lose their lives.”

IBM and PSA join forces
on connected vehicles

Contract electronics man-
ufacturer AWS has an-
nounced that a major
tier-one automotive com-
pany has signed a con-
tract for the volume
manufacture of its assem-
blies and systems at the
its facility in Slovakia.
“We have won several
significant automotive
programmes recently,”
saidAWS CEO Paul Dee-
han, “which has led to
very fast growth at our
Namestovo facility in
Slovakia. The latest deal
is for LED lighting prod-
ucts that go into high-end
vehicles, so the business
is both high volume and
high quality.”
AWS has continued to
invest and grow the
Namestovo plant to take
advantage of such oppor-
tunities.

AWS lands
auto business
in Slovakia

U-Blox has joined the
Car-2-Car Communica-
tion Consortium, an
industry-driven body ded-
icated to developing and
deploying cooperative in-
telligent transport sys-
tems (cits). As its goal is
to improve road traffic
safety and efficiency, the
consortium is working to
develop roadmaps for ve-
hicle-to-vehicle and vehi-

cle-to-infrastructure com-
munications and to har-
monise related standards.
Lane accurate position-
ing and short-range com-
munications technology,
both a focus of U-Blox,
play an important role for
cits applications.
“We see the work of the
Car-2-Car Communica-
tion Consortium as piv-
otal to the success of cits

deployment, both in Eu-
rope and further afield,”
said U-Blox CEO
Thomas Seiler. “Its work-
ing groups and technical
committee are undertak-
ing very important work
to ensure that vehicle
communications tech-
nologies will contribute
to saving lives and reduce
injury by making our
roads safer.”

U-Blox joins V2V consortium

Symbio and Rightware
have partnered to deliver
next-generation user in-
terfaces and human-ma-
chine interfaces for the
automotive industry.
Rightware’s Kanzi UI
comprises user interface
design and engineering
software used by automo-
tive companies to power
digital instrument clus-
ters, infotainment, HUDs
and mobile UIs.
Symbio will leverage
Kanzi to expand its auto-
motive offering and to
create branded driving
experiences for its auto-
motive customers.
“Symbio has been able
to develop impressive
Kanzi competence in a
very short time,“ said
Tuomas Poyry, vice pres-
ident at Rightware. “This
is critical for Rightware
as the demand for Kanzi
skilled developers among
top automotive OEMs
and tier ones continues to
rise at a rapid rate. Meet-
ing this demand with
skilled development part-
ners like Symbio enables
Kanzi powered UIs to be
deployed in ever increas-
ing numbers of automo-
tive cockpit designs.”
Jouni Toijala, managing
director at Symbio, said:
“We see the collaboration
with Rightware as an in-
valuable addition to our
UI design and engineer-
ing capabilities in the au-
tomotive sector.”

UI partners

Specialists from TTTech,
Mobileye, Nvidia and
Delphi jointly developed
the hardware and soft-
ware components that
make up the ZFas central
driver assistance con-
troller at the core of auto-
mated driving systems
being developed byAudi.
This unit will work its
way into the Audi model
range step by step in the

foreseeable future. Delphi
has been awarded the
contract for series pro-
duction of the units and
the supplier for the elec-
tronics board.
Sensor information
comes together in the
unit. The controller uses
this to compute a com-
plete model of the vehicle
surroundings and makes
this information available

to the various on-board
assistance systems.
The board is equipped
with the EyeQ3 mobile
processor from Mobileye
and the Tegra K1 from
Nvidia.
Audi is also working
with Bosch, Continental,
Valeo and Delphi on the
sensors and actuating ele-
ments, such as braking
and steering systems.

Specialists pave way for Audi autonomy
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Steve Rogerson reports
from last month’s inaugural

Vehicle Electronics conference

VE DAY

The conference was held at the NEC
Pavilion in Birmingham, UK, as part
of National Electronics Week
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As software evolves it
can grow to the point
where it becomes unman-
ageable, but the question
is what to do then, said
Fergus Duncan from Bit-
wise.
“A classic problem is
that over time you add
features but the hardware
becomes obsolete and has
to be replaced,” he said.
“So the product evolves.
But you want to use the

Stop software
becoming
unmanageable

same code base to support
multiple products. Over
time, the costs of devel-
oping new versions of the
software grow exponen-
tially. It gets to the point
where it becomes unman-
ageable.”
The best time, he said,
to prevent this happening
was at the beginning as
trying to fix it later could
be expensive.
“It costs time and
money to put it right, and
you need a new approach
to stop it happening
again,” he said.
He said that software
should not be an after-
thought after the hard-
ware design is finished.
“You need a multi-dis-
cipline approach,” he
said. “And you need a
good layered software ap-
proach, but not too many
layers.”

Fergus Duncan: “You
need a multi-discipline
approach.”

Because of pressure from
the Japanese automotive
industry, Misra is in the
process of drafting guide-
lines that explain how and
when deviations from the
coding standard are al-
lowed, but it could be an-
other year before the
document is published,
according to Fergus Bol-
ger, chief technology of-
ficer at Programming
Research.
He said the way devia-
tions where dealt with by
Misra had evolved during
the three versions of the
standard – 1998, 2004
and 2012.
“Misra came about be-
cause the motor industry
found their hardware en-
gineers were becoming
more software engineers
but didn’t have all the
software skills,” said Bol-
ger. “In the initial stan-
dard, deviations were
mentioned but were not

part of the document. It
just mentioned that you
may want to deviate from
the standard in certain sit-
uations.”
The second edition in
2004 was based on indus-
try feedback and an in-
crease in knowledge
about how to write pre-
cise rules. The deviation
approach was made more
specific and said that sup-
porting documentation
was needed when devia-
tions were required.
In the 2012 edition (ac-
tually published in 2013),
the rule set was more dra-
matically restructured.
Rules were defined as ei-
ther mandatory, required
or advisory. Deviations
are prohibited with
mandatory rules.With the
required rules, formal de-
viation is required. And
with advisory rules, de-
velopers can deviate but
must still document the

deviations.
“There is no in-depth
compliance suite for
Misra,” said Bolger. “We
would welcome that.”
He said that Misra did
not collide or interfere
with ISO 26262 and that
the functional safety stan-
dard does require the use
of a coding standard, and
Misra is mentioned.
“Misra is now coming
up with a more formal ap-
proach for deviation con-
trol,” said Bolger. “They
want to categorise all the
valid rationales for devia-
tion. They want to go rule
by rule to say which of
the rationales might apply
to each rule. They may
produce restricted devia-
tions for each case. The
enforcement of these
should be automatic.”
These guidelines have
been in committee stage
for the past 12 to 18
months and draft docu-

Misra deviation guidelines could
still be twelve months away

ments have been pro-
duced.
“They were pressurised
by the Japanese automo-
tive industry that wanted
a more strict definition,”
said Bolger. “They had
their own ideas about
how to do this and asked
Misra to take it on board
and finalise it. It could be
a year before it comes
out.”

Fergus Bolger: “There
is no in-depth
compliance suite
for Misra.”

Recovering energy can be exhausting work
Around 45 per cent of en-
gine power is dissipated
as heat via the exhaust,
according to DavidWood
from Durham Univer-
sity’s microsystems tech-
nology group. Even
though others had looked
at ways to recover this

heat, all had flaws, which
prompted his team to see
if there was a better way.
“This is worth doing
even if it look daunting,”
he said. “It is worth doing
and it is achievable. As a
university, we can afford
to do things that are a

little more speculative.”
He said the most signif-
icant advantage exhaust
pipe energy recovery had
over other methods was
that it worked all the time.
“The exhaust is always
hot,” he said. “If the en-
gine is on, it works. You

are literally throwing a
huge amount of energy
away down the exhaust.”
However, he said recov-
ering this energy had to
be done without interfer-
ing with the airflow as
that could damage the
way the car worked.

“So we looked at the
outer surface of the ex-
haust and looked at the
radiant heat,” he said.
“This accounts for about
10 to 20% of the energy.”
He said witht a Jaguar
four-litre V8, they esti-
mated they could recover

up to 17kW. If the system
was 100% efficient it
could lead to a 4 to 9%
cut in CO2 emissions.
The team used an an-
tenna style device for
picking up radiated heat.
However, the circuit
needed a very fast switch-
ing diode, so they de-
signed their own. The
result though was only

producing microwatts of
energy. So they designed
a wrap that goes round
the exhaust that could
contain 1012 devices, and
they reckon this could be
made within a couple of
years for about $100.
“We have talked to one
or two car makers about
this,” said Wood, “but we
are still at an early stage.”

David Wood: “If the
engine is on, it works.”

Importance of timing
It is all about timing.
Well, maybe not all, but it
does play a crucial role in
safety-related automotive
software, said Andrew
Coombes, head of mar-
keting at Rapita Systems.
“This can’t be done as
an afterthought,” he said.
“The hardware puts a
limit on what you can
achieve.”
When timing was not
done well, it could use up
too much CPU time. An-
other problem was adding
a component that could
cause problems with
other components.
“And if these compo-
nents come from different
companies, there can be a
blame game,” he said.
Software timing activi-
ties include verification,
and then debugging to
find why the system is not
achieving what it was
with the verification. This
leads to the third stage,
which is optimisation.
With ISO 26262, this
forms part of the V
model, and the standard

specifies software safety
requirements and says
they need to include tim-
ing constraints. Timing
extensions are also in-
cluded in Autosar.
“It has timing con-
straints that you can
apply,” said Coombes.
With complex embed-
ded systems, a data log-
ger or logic analyser can
be used to gather the tim-
ing data. Some advanced
debuggers can also be
used to collect these data.
“How you do the meas-
urements can impact the
measurements them-
selves,” said Coombes.
“Timing correctness is
important. “Timing con-
straints combined with
collecting timing behav-
iour gives you the timing
correctness.”

Andrew Coombes
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The semiconductor in-
dustry is coming to the
end of the road where
shrinking geometries in-
evitably lead to cost sav-
ings, warned Jeff
Loeliger, system engineer
at Freescale Semiconduc-
tor.
“The industry has been
enjoying years and years
of shrinking sizes and re-
ducing costs, and the real-
ity is that is not going to
work any more,” he said.
“As we keep scaling
down, we are no longer
going to get the cost ben-
efits.”
He said there was a lot

Software testers often see
test and verification as a
necessary evil rather than
understanding how they
can make their lives eas-
ier. This is the view of
Jim Thomas, director of
software at TVS. But he
said the advent of ISO
26262 meant test and ver-
ification had to become
an integral part of every
process to remove faults.
“For compliance with
ISO 26262, you need a

The choice of operating
system is becoming in-
creasingly important as
the complexity of auto-
motive software increases
tenfold every five years,
said Mark Pitchford from
Lynx Software.
“Automotive infotain-
ment systems have
evolved from Motorola
radios to specialised digi-
tal systems,” he said. “At
the same time, adas is
making increasing de-
mands on automotive
electronics, and a lot of
the functions require real-
time performance.”
A typical vehicle has
multiple operating sys-
tems because what might

be the ideal system for an
engine controller may dif-
fer from that for the sat-
nav, for example.
A key element in this is
glass-to-glass latency. In
adas applications, this is
the time from a sensor de-
tecting something to it
being received by the sys-
tem – the time to capture,
encode, decode and dis-
play. Related to that is the
jitter, which is the varia-
tion in the delay.
“Systems can compen-
sate for jitter, but that can
increase delay,” he said.
“Many reduce jitter and
increase latency. You
need an OS that can re-
duce jitter and latency.”

He was promoting the
use of Posix, which de-
fines a set of standard op-
erating systemAPIs.
“There is a large pool of
development talent,” he
said. “And you are not
dependent on any operat-
ing system or rtos
provider.”
Linux is the operating
system most associated
with Posix compliance
but its priority system can
lead to unpredictable de-
lays. And for adas, hard
real time does matter. The
ideal therefore, he said,
would be to have the opti-
mal choice of rtos for
each part. But that can in-
crease hardware costs if

Problems in getting the
legal framework in place
have delayed the start of
the Autodrive project to
test autonomous vehicles
in Coventry and Milton
Keynes, Arup’s Tim Ar-
mitage, programme direc-
tor, told a packed theatre
in his keynote speech.
“I am tired of reviewing
the project timeline,” he
said. “We hoped to start
on 1April and then 1May
but if not it will be June.”
The project is one of
three in the UK – the
other two are in Bristol
and London – and is the
only one that will be
based across two conur-
bations rather than one.
“We started off as a
Milton Keynes project
and very quickly Coven-
try asked to be involved,”
said Armitage. “Milton

Keynes is a modern de-
signed garden city and
Coventry gives us a tradi-
tional English town rather
than a planned town. It
also helps that our vehicle
partners are based in the
West Midlands.”
He said one of the goals
would be to change pub-
lic perception about au-
tonomous vehicles.
“Everything we are
going to do will be very
public,” he said. “The
first city-based trials will
be in about 12 months
and the results of the tri-
als will be made public.”
Key to the project will
be two-seater vehicles, or
pods, that will have a
maximum speed of
24km/hr. They are being
designed for city use and
will form part of au-
tonomous public trans-

port system. They ini-
tially will have manual
controls but in the second
stage these will be re-
moved.
“The pods won’t be
evolutionary, they will be
revolutionary,” he said.
“At the moment, there
will always be some level
of driver supervision.”
But before they are al-
lowed on the streets, trials
will take place at Mira’s
proving grounds.
“We want to make sure
they are totally safe be-
fore our street demonstra-
tions,” he said. “These
will start on closed roads
in Coventry and Milton
Keynes but by the end of
the project they will be
driving autonomously on
open roads.”
However, he has a
warning for those who

Slow start for Autodrive

think autonomous vehi-
cles will spell an end to
traffic accidents.
“There will be accidents
with autonomous vehi-
cles,” he said. “The laws
of physics won’t change.
If someone steps in front
of a car within its braking
distance, the accident will
happen. But there will be
all the data available
about what happened.”

Tim Armitage: “There
will be accidents.”

Smaller no longer means cheaper

of pressure coming from
the automotive industry
for energy efficiency,
more connectivity and
better security. The Chi-
nese market was
growing. Adas was be-
coming more popular as
the first step on the road

towards autonomous
driving. This was leading
to growth in radar and vi-
sion systems. Electrifica-
tion and hybridisation
were increasing.
“But with all this, the
key challenge is cost,” he
said. “We have come to a
point where it is more ex-
pensive to make smaller
transistors.”
He said 28nm was the
point after which they
started to become more
expensive. The better per-
formance will mean some
systems will still follow a
smaller geometry path as
the performance was nec-

essary even at an in-
creased cost but other
systems, he believed,
would stay above the
28nm limit.
“Some think that 40nm
is where they should be
but 28nm is where we
will need to be,” he said.
“We will reach a mini-
mum silicon cost in the
next couple of years and
after that things will not
continue to get cheaper.”
He said this was be-
cause everything down to
28nm was based on 45nm
technology but that would
not be good enough to go
below 28nm.

Jeff Loeliger: “The key
challenge is cost.”

How to mix and match operating systems

there are different proces-
sors for each rtos.
“Unless you deploy a
separation kernel hyper-
visor,” he said. “That lets
you take advantage of
multi-core processors. It
can host a number of dif-
ferent systems with a ded-
icated core for each.”
He admitted this could
lead to security issues.

Mark Pitchford

Test and verification are not evil

software verification
plan,” he said. “You need
to verify that software
satisfied requirements, ar-
chitecture designs and
software unit designs.

You need a software veri-
fication report. And all
that before testing.”
Then it was necessary
to produce software veri-
fication test specifica-
tions, and all the testing
has to be in the software
verification report. The
amount of rigour in doing
this, he said, depended on
the integrity level, but it
still had to be done.
“The reasons people
give for problems include

unreasonable timescales
to incorporate all the fea-
tures,” he said. “So some-
thing has to give, and test
and verification are often
what are cut.”
Other problems, he
said, included unstable
requirements.
“If the requirements are
not stable, there is no
point in starting,” he said.
“And if the software is
changing too much, unit
testing cannot be done.”

Jim Thomas
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Steve Rogerson reports
from last month’s
Autotronics show in Taipei

TECH IN
TAIWAN

An automotive overvolt-
age protection device
took one of the top places
at the InnovationAwards.
Taiwan is often classed

as a follow-me country in
that it sees what the rest
of the world is doing and
then does it better and
cheaper. However, it does
encourage innovation, as
could be seen from the
awards, which were
showcased at the event.
These are managed by the
Industrial Technology
Research Institute (Itri).
The automotive over-

voltage protection de-
vices came from SFI
Electronics Technology.
“These are the smallest

products of their type in
the world,” said Itri repre-
sentative Joanna Chou.
“The products that need
surge protection in a car
are very small so it helps
if the surge protector is
small as well. A car can
have hundreds of these.”
Another winner was the

AVE Butterfly tyre pres-
sure monitoring system
(TPMS) from Advanced
Vehicle Electronic.
“This is a butterfly

shape and can show infor-
mation from five different
tyres on one screen,” said
Chou. “They are very
proud of their voice sys-
tem in that it speaks with
a human voice rather than
a computer voice. And
the company has never
received a customer com-

plaint in seven years.”
It can be programmed

with internal or external
sensors that can measure
pressures up to 700kPa.
They are claimed to be
Taiwan’s first TPMS that
warns drivers vocally if
there is a problem.
Another TPMS winner

came from Sysgration.
“This is a tyre pressure

and temperature moni-
tor,” said Chou. “And it
comes with a cell phone
app. When you switch
tyres, you don’t have to
change devices, just
change it on the app. It
uses Bluetooth LE for
real-time feedback.”
On the lighting side,

Beampro was a winner
with its Cat’s Pupil, a
micro lens that collects
and regularises the light
from LED sources. A
four-in-one LED lamp
from Just Auto Lighting
also took an award. JW
Optical had the
Chameleon fog lamp that
can change colour de-
pending on the climate.
An LED motorcycle
headlamp from TYC
Brother has a patented
module to reduce the
number of LEDs used for
the same brightness, thus
reducing power con-
sumption. The Zeus LED
headlamp from Genesis
Photonics uses a flip chip
for bonding directly onto
the ceramic substrate, so
there are no wire connec-

Taiwan awards innovators

tions that could be dam-
aged. This also improves
heat conductivity.
The LT-Q6000 from

Qstarz is an automatic lap
timer based on GPS. It
can record lap times,
speed, position and accel-
eration. Also aimed at
racing was the EzFC
dual-injector standalone
engine management sys-
tem from IC Leader.
Blue Eyes I-Key from

What-Trend is a motorcy-
cle security system that
combines what is claimed
to be the world’s smallest
volume control module,
bidirectional RFIDs, low-
frequency transmitting
antenna and UHF re-
ceiver. Also for motorcy-
cles was Eltronix’s
SparKing digital capaci-
tor discharge ignition sys-
tem, which lets the spark
advance angle be set
based on rotation speed.

The Blink is a wireless
Bluetooth module from
ARacer Speedtek that can
transfer engine data and
vehicle information from
the ECU to a mobile
phone, pad or laptop and
uploaded to the cloud.
The Smart HUD from

E-Lead is a head-up dis-
play with built-in micro-
phone and speaker. It can
transmit sound to the
head unit wirelessly al-
lowing hands-free use of
the functions.
A winner from Mashin

Electric was the DRC-
1000 intelligent battery
charger for use in Europe
and Japan.
An around-view moni-

toring system from SPTek
uses 3D technology to
provide an HD image
around the car using four
cameras and this 360˚
view is recorded so no
need for a separate DVR.

Joanna Chou from Itri
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The latest and smallest rear-view camera from Photic Electronics is the
CM-C511 that can operate from -20 to +60˚C and is water proofed to
IP67. The company was also showing an around-view monitoring and
recording system.

“It can give a 360˚ and bird’s eye view, and record while driving,” said
Charlie Yu (pictured), sales director. “It is mostly for the aftermarket, but
we have an on-going project with an OEM in Indonesia. We are sorting
out the specs with them.”

The system has an adjustable blind-spot monitoring area and can link
with Google Maps using the optional GPS function. It supports SD or
SSD for image storage.

Still trucking

Taiwan is hoping its stre-
ngth in electric vehicles
will lead its challenge on
the global automotive
electronics market, ac-
cording to David Hsu,
deputy director general of
the country’s Bureau of
Foreign Trade.
“The electric vehicles

made in Taiwan are at the
same level as in other
countries,” said Hsu. “But
there’s room for improve-
ment, so we need to work
harder. We are going to
further permit electric ve-
hicles and electric buses
in Taiwan. The govern-
ment is helping the whole
industry to transform it-
self. We want to help Tai-
wan companies ensure a
presence in the global
market.”
To assist, the show in-

cluded 500 one-on-one
procurement meetings

EVs spearhead attack
on global market

David Hsu: “There’s room for improvement.”

Francis Liang: “Commitment to global
engagement.”

Kuo Tai-Chiang: “We
want to bring manu-
facturers in Taiwan to
the world stage.”

with international buyers.
These included US-based
Advance Auto Parts,
Omani dealer Suhail Bah-
wan and China’s Foton
Motor, as well as 12 dele-
gations from Japan, Aus-
tralia, Malaysia, China,
East Africa, North Africa
and others.
“This reflects our com-

mitment to global en-

gagement,” said Francis
Liang, chairman of Taitra,
the country’s external
trade development coun-
cil. “We are encouraging
our local manufacturers
to innovate.”
Kuo Tai-Chiang, chair-

man of the country’s elec-
trical and electronics
manufacturers’ associa-
tion Teema, added: “We

want to promote our
products in other areas
than south-east Asia. We
want to bring manufactur-
ers in Taiwan to the world
stage.”
He said Taiwanese

whole-vehicle and auto-
motive electronics output
rose 17.8 and 11.3 per
cent year-on-year in 2014
to reach NT$217.1bn and
NT$148.6bn, respec-
tively.
“With the relatively low

oil prices and the recov-
ery of the US economy,
the global automotive in-
dustry is expected to ex-
perience decent growth
for 2015,” he said. “To
harness that growth mo-
mentum, companies
across Taiwan’s ever-con-
verging auto industries –
including those with ICT
experience – should part-
ner with research insti-
tutes and the government
to develop core auto elec-
tronics and EV technolo-
gies using their existing
effective and flexible
manufacturing model.”
He said that developed

economies such as the
USA, Europe and Japan
were eager to introduce
energy efficient EVs.
“Taiwan, as a pioneer in

electric and electronics
engineering, plays a cru-
cial role in the global EV
supply chain and, once
adequate infrastructure is
in place, will benefit im-
mensely from the strong
demand.”

Everlight Electronics
launched what it claims is
the most highly efficient,
sulphur resistant automo-
tive LED range. The
Golden series has, as its
name suggests, a golden
frame to improve its re-
sistance to sulphur. This
means it works well, no
matter how severe or bad
the environment is, in-
cluding near a volcano.
The LEDs can be used

in head lamps, daylight
running lamps, fog lamps,
side signal lamps and rear
tail lamps; over 0.5W
products – A09K, 67-21
and 67-31 – are particu-
larly suitable for side sig-
nal lamps.
The versions with a

golden lead frame are
named A09KU, 67-21U
and 67-31U. Their origi-
nal counterparts with sil-
ver lead frame continue to
be offered.
There is also the PC

Amber option, the advan-
tage of which is enhanced
brightness at high temper-
atures. The three-chip
manufacturing process in
contrast to the four-chip
process for traditional
amber LEDs results in a
brightness decay at
+85˚C of 15 per cent ver-
sus 30 to 50 per cent for
the original amber LEDs.
Thus PC Amber LEDs
provide better thermal
and colour stability.
All the company’s auto-

motive LEDs with
wattages of 0.5W or more
are PC Amber-coloured
now.All products comply
with AEC-Q101.
• Everlight will be
demonstrating its LED
portfolio at Lightfair this
month in New York. The
show runs from the 5th to
the 7th of May.

LED lamps work well near volcanoes
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TYC Brother believes it
can increase sales of LED
vehicle lights from 20 per
cent of its sales today to
around 75 per cent by
2018 thanks to the falling
prices and the increased
demand for them to be
OEM fitted rather than an
aftermarket product, ac-
cording to senior vice
president Carlos Ting.
This, he said, would

also be reflected in a
switch to more products
going to OEMs, which he
believes will account for
half the company’s sales
by 2018 compared with
just over a quarter now.
The company’s global
revenue last year was
US$660m, with about
half coming from Taiwan.
“LED prices are drop-

ping,” he said. “The cus-
tomers think LED is more
fashionable.”
The company, which

next year will be celebrat-
ing its 30th anniversary,
has been selling LEDs for
about seven or eight
years, starting with the
motorcycle market. It
sells to the aftermarket in
more than 100 countries
and is enlarging its foot-
print with OEMs.
“We do the heavy-duty

truck market in the
USA,” he said. “But the
truck market in America
is a little conservative and
are resisting the move to
LEDs. We sell to Ford
and General Motors glob-
ally for passenger cars. In
passenger cars, it is get-
ting more LEDs.”

While the internet of
things (IoT) and even the
so-called internet of
vehicles (IoV) are becom-
ing popular buzzwords
within technology circles,
most car drivers do not
really understand yet
what it is all about, be-
lieves Miriam Lu, sales
manager at Mobiletron
Electronics.
“Most people have no

concrete idea of IoV and
IoT, so we have to explain
it to them,” she said. “We
want to show people how
to handle the IoV in the
real world.”
The company was

showing a set of IoV ap-
plications that are under
development, with a
demonstration on the
stand that illustrated how
connections could be
made to other cars or peo-
ple. Pressing a button on
the mock-up console
brought up a live video
feed from the company’s
factory or dialled the mo-
bile of someone else on
the stand.
“So, with our monitor

in the car, with one touch
I can connect with my
family or link displays
between cars,” she said.
“I can connect with some-
one’s mobile phone so we
can talk to each other. Or
I can see our manufactur-
ing facility in China.”
The company can also

combine different adas

Universal Microelectron-
ics’ recently developed
forward collision warning
system radar is being
tested by two car makers
and more will follow, ac-
cording to company rep-
resentative Chet Liu.
The 30 to 40GHz radar

can detect for up to 100m.
“We have sent samples

to the car companies for
testing in March,” said

Liu. “We have started
with just two companies,
both of which are in
China.”
The camera maker is

also involved in the tests
and is working with the
car companies.
“For car makers, it has

to be set up to handle dif-
ferent data,” he said.
“Different cars need dif-
ferent designs.”

Tesor Wireless Electron-
ics has taken to heart the
importance of smart-
phones for modern vehi-
cles. It has now gone
beyond just putting its re-
mote locking system onto
a smartphone app to other
products as well.
“We are developing a

lot of smartphone apps,”
said deputy general man-
ager Bruce Rau. “The
smartphone can bring
more convenience to the
end user. We will put

Smartphone apps are
way forward for Tesor

Bruce Rau: “We are developing a lot of
smartphone apps.”

Explaining the IoV to car driversmore effort into smart-
phone related applica-
tions.”
One application uses a

GPS tracker to remote-
control the car. The phone
can be used to lock or un-
lock the car, and even re-
mote start the engine so
the heater has warmed the
car before the driver ar-
rives.
“You can see the car

condition in a visual dia-
gram on the phone,” said
Rau, “rather than just text
as some companies do.”
The smartphone can

also be used to show the
location of the car and a
geofence can be estab-
lished.

products such as parking
assist and DVR and can
link them into the IoV
system.
“This IoV system is in

development,” said Lu,
“but hopefully next year
will be in the market. Our
other adas products, such
as surround video, are al-
ready available.”

The company supplies
mainly to OEMs all
around the world.
“With these types of

adas products, we have to
work with the car manu-
facturers,” she said. “But
with the IoV system, we
want to target enterprises
and logistics companies.
We will offer an IoV

server, the telematics,
data recorder and adas
equipment. We will coop-
erate with ISPs to offer
this.”
She described the sys-

tem as like “having a
smartphone with four
wheels. In the car you can
do anything you do with
your cell phone.”

Miriam Lu: “It is like having a smartphone with four wheels.”

Car radar put to test

Chet Liu: “We have
sent samples.”

Falling prices increasing momentum for LEDs

In Europe and Japan, he
said most customers were
for motorcycles, and that
was mostly LEDs.
Another company that

is seeing an increase in
LED sales to OEMs is
Eagle Eyes Traffic.
“Car manufacturers are

starting to approach us,”
said assistant vice presi-
dent Gary Lin. “The ma-
jority is for LED.”

For their traditional
products, only 40 per cent
is LED, but these are
mainly as OE replace-
ments in the aftermarket.
But for the performance
line, it was all LED.
Overall, Lin believes

there will be steady
growth over the next few
years across the automo-
tive sector due to more
stable oil prices.

Carlos Ting Gary Lin
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Asaudio quality all around
us continues to improve,
expectations are surging

regarding what good sound should
be – be it the surround sound at
home or headphones for portable
devices. And when it comes to the
in-car listening experience, this
expectation is higher than ever. A
recent survey highlighted that
over 70 per cent of 18 to 24 year
olds now prefer listening to music
in the car over anywhere else.
However, the car cabin remains

a challenging acoustic environ-
ment to reproduce good quality
sound. Audio designers may know
the precise listening locations of
the occupants, helping them to
create location-based audio sweet
spots, but unwanted in-cabin noise
intrusions from the road and inter-
fering with the audio listening ex-
perience have been hard to tackle.
Some 55 per cent of respondents

Leveraging electronics to reduce in-cabin road noise
Rajus Augustine looks at ways to lower
in-cabin road noise

in a recent survey cited the dron-
ing sound caused by road noise
transmitted through the vehicle
structure as the number one com-
plaint in an environment where
they want to enjoy their music.
Trends in vehicle design and

manufacturing significantly im-
pact the noise levels in vehicle
cabins. Multi-link suspensions
create multiple noise paths into
the vehicle. An increasing desire
for better handling and cornering
has led to engineers specifying
stiffer bushings, which in turn
tend to allow more unwanted
noise into the cabin. Add to that
the universal trend towards wider
low-profile tyres, these measures
while being aesthetically appeal-
ing and providing for an exhilarat-
ing drive experience, more often
than not exacerbate the low-fre-
quency noise induced by road vi-
brations inside the car cabin.

Moreover, in their pursuit to
meet regulations around fuel
economy and CO2 emissions,
OEMs worldwide place a lot of
emphasis on weight reduction. For
example, the latest Peugeot 208 is
100kg lighter than the previous
model, and the new BMWM4
tips the scales at 80kg less than its
predecessor. To pare down the
weight, car makers often use
light-weight structural materials,
which in turn negate the chassis
capability to damp-out noises
coming from the road surfaces,
causing in-cabin noise intrusions.
Traditional NVH (noise, vibration
and harshness) methods typically
involve adding heavy damping
material to tackle the low-fre-
quency noise. The added weight
increases fuel consumption and
emissions and can impact vehicle
handling and overall performance.
An electronic method that uses

most of the existing audio system
architecture now provides OEMs
with a practical way to cancel
road noise without the associated

weight penalty potentially associ-
ated with traditional NVH meas-
ures. Road noise cancellation
(RNC) technology works by gen-
erating anti-noise to counteract
the low frequency drone caused
by vibrations transmitted from the
road surface into the vehicle
cabin.
To implement RNC, accelerom-

eters are placed along the suspen-
sion and chassis of the vehicle to
provide a reference signal to the
system controller. The controller
in turn uses an algorithm to create
inverse sound waves that are out-
put through the car’s standard
audio system, cancelling out the
noise caused by the road-induced
vibrations. Additionally, error mi-
crophones in the roof of the car
provide adaptive feedback on the
cabin noise level to fine-tune the
cancellation, helping occupants
enjoy an enhanced driving experi-
ence. Moreover, the system en-
sures that only unwanted road
noise is cancelled, while preserv-
ing music signals.

Electronics can be used to
cancel road noise

How road-noise cancellation works

With consumers’ increasing ex-
pectations on better in-cabin audio
listening experience, coupled with
OEMs seeking measures to reduce
weight, CO2 emissions and fuel
consumption, electronic noise re-
duction technologies looks des-
tined to become one of the key
enablers to enhance the in-cabin
listening experience.

Rajus Augustine is director
of business development at
Harman Rajus Augustine
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There are three major trends
driving the automotive in-
dustry – economically

friendly cars, adas and the move
towards autonomous driving, and
creating a seamless consumer
electronics experience. This was
the message from Lars Reger,
NXP’s vice president in charge of
automotive, in his keynote speech
to Cadence’s CDN Live user con-
ference last month in Munich.
“Cars are getting more and more

like robots on wheels,” he told the
delegates. “But within 30 seconds
of a car moving, the driver is
thinking about what to do next,
whether to call someone or listen
to something. The driver wants to
use more driver assistance sys-
tems to avoid actually driving.”
NXP, he said, was already num-

ber one in car entertainment and
the company’s proposed takeover
of Freescale would position the
merged company as the new
major force in automotive semi-
conductors.
“Freescale has an almost 100

per cent complementary platform
in automotive to us,” he said.
“That is why we intend to merge.”
Within a vehicle, he said the

wiring harness provided the
biggest challenge for designers. It
is the second heaviest component
after the engine block and that can
only be brought down by reducing
the amount of copper cable.
“We are looking at what parts of

this network can become wire-
less,” he said. “Ethernet is coming
into the car because we want to
adopt something that has been
used in other industries. One

Live and kicking Steve Rogerson reports from last
month’s CDN Live in Munich

problem is that Ethernet has four
wires so we need to do this over
normal twisted pair cable.”
For Cadence, the increased use

of semiconductor technology has
meant that the importance of auto-
motive is increasing.
“A lot of our growth is in auto-

motive,” said Anirudh Devgan,
Cadence’s senior vice president,
in his keynote speech. “There is a
lot of momentum in automotive.”
One cause of this is infotain-

ment. This has forced the automo-
tive industry to change the way it
operates as it tries to keep pace
with the fast changing consumer
market.
“Infotainment runs at a much

faster pace than engine systems
because you need to connect with
the latest mobile devices,” said
Robert Schweiger, Cadence’s di-
rector of automotive technology.
“People want to bring their own
devices into the car.”
As to the move towards au-

tonomous driving, he said: “That
is a big driver for the car industry.
The move from semi-autonomous
to full is creating more adas appli-
cations.”
And bringing all that together is

the increased connectivity both
within the car and with other cars
and the infrastructure.
“These are all linked together,”

said Schweiger. “The adas in one
car can connect to another car and
the information it receives is dis-
played on the infotainment
screen.”
The underlying hardware to sup-

port all these features is seeing
much tighter integration. ECUs

are being combined into SiPs or
SoCs.
“These have several advan-

tages,” he said. “For one, it pro-
duces better IP protection because
you can’t look into the chip and
see what is what. They also have
less weight and consume less
power. And it is smaller, and that
is very important for OEMs.
There is limited space to put addi-
tional ECUs into a car.”
From 2012 to 2015, the comput-

ing power in a car has tripled, and
Schweiger believes this rate of
change will increase over the next
couple of years. Traditional mi-
crocontrollers though are running
out of steam – they are not fast
enough for adas applications. This
is driving the move to multi-core
CPUs and DSPs acting as a co-
processor to get the increased per-
formance.

Networks
Network bandwidth is also in-
creasing in the car, and Schweiger
believes that means that Automo-
tive Ethernet will become the
standard for communications
within a car as speeds moves from
100Mbit/s to 1Gbit/s.
“Automotive Ethernet is the

biggest change in the architecture
of cars,” he said. “The main car
network will still be a Can bus but
it is not sufficient for the high data
rates for things like cameras and
radar. All the infotainment ven-
dors are updating their systems to
Ethernet.”
This he believes will lead to the

decline of alternative network
standards such as Most.
“Most will not go away com-

pletely,” he said. “But if you go to
the annual Most conference, there
is a decline in attendees, which
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shows the trend. Most is propri-
etary whereas Ethernet has an
IEEE standard behind it and that
fosters a culture of multiple sup-
pliers. With a proprietary system,
you need to license it and pay for
it. That is why Ethernet will be
successful. Ethernet is even well
known among students. There is a
complete ecosystem.”

Semiconductors
The volume of semiconductors in
a car is massive. There are be-
tween 6000 to 8000 semiconduc-
tors per car and Volkswagen alone
ships ten million cars a year.
“The volume of chips that goes

into cars is heavily increasing,”
said Schweiger, “ so you have to
use advanced process technolo-
gies. The chip makers can inte-
grate a lot of stuff in a chip, but
this means that system design and
verification have to be done in a
very different way.”
For a start, technology is needed

to simulate a system before the
hardware is available. This in-
volves testing the software on vir-
tual processors or FPGAs. The
problem, said Schweiger, is that
while the chip vendors were using
this technology within the car in-
dustry itself the tier ones and
OEMs were not, and that he said

Lars Reger: “Cars are getting
more and more like robots on
wheels.”

had to change.
“That has to change and that

will change,” he said. “Only the
OEMs know the whole system of
the car. So, if you want to com-
bine technologies you need to de-
fine how the architecture will
look, so they need to get more in-
volved in the architecture.”
Also within a car there are spe-

cific IP and requirements that are
needed, such as defined by ISO
26262 for functional safety.
“We have developed a func-

tional safety simulator to support
this,” he said. “There are specific
requirements for the automotive
vertical market segment.”
So why does IP matter for tier

ones and OEMs? Schweiger be-
lieves there are a number of rea-
sons. First, is that 90 per cent of
innovations within a car are en-
abled by electronics. IP enables
the features that the end customer
can experience.
“IP vendors deliver to the semi-

conductor makers who deliver to
the tier ones who deliver to the
OEMs who deliver to the cus-
tomers,” said Schweiger. “But the
customers look at the options, so
can opt for a feature enabled by
the IP and that can be ordered by
the end customer. So the OEMs
need to define this IP. But you
don’t want to overdesign because
that increases cost.”
This means the hardware needs

to be configured to match the re-
quested software. Once the soft-
ware is defined, then the EDA
scripts and RTL can be generated
to make the chips.
“It is not so easy to get the

OEMs to see this,” he said. “Some
are more open to this methodol-
ogy. But others? Time will tell.
But it is a clear trend.”

Security
Security is another issue the auto-
motive industry is having to grap-
ple with, especially with the
increased communications within
a car and externally for vehicle-to-
infrastructure networks.
“You have to trust that the mes-

sages that a car is sending are real
messages,” said Reger. “You
could with V2X re-programme
your car so it appears as an ambu-
lance and then all the traffic lights
go green. Or you could pro-
gramme it to say there is an acci-
dent outside your house so all the
traffic would go away.”
The answer, he said, was to take

the security methods that existed
with credit and bank cards and use
them in automotive.

Conclusion
As the automotive industry con-
tinues its trend to use more elec-
tronics and more software, the
pressure on the designers of these
systems increases. This means
new techniques will have to be
developed and the OEMs will
have to play a greater role in the
development of even the basic
components.

Robert Schweiger: “It is not so
easy to get the OEMs to see
this.” Sensors are used in detecting,

measuring or recording
physical phenomena and

subsequently responding by trans-
mitting information, initiating
changes or affecting system con-
trol. Automotive sensors are an in-
tegrated part of a vehicle system
and are designed to detect, trans-
mit, analyse and display vehicle
performance information within
the internal and external environ-
ments of the vehicle.
Sensors have a widespread use

in all type of automobiles right
from two wheelers to heavy-duty
lorries. Some of the most common
automotive applications of sensors
are found in wipers, lighting,
dashboard, rain sensors, sunroof,
parking, seat, climate, tilt alarm,
tailgate release, tailgate close,
trailer management, rear door, anti
theft alarm, immobiliser and
radio. With increasing popularities
of vehicle automation and demand
for concept cars around the globe,
most of the research and develop-
ment attention of the automotive
industry is towards developing ad-
vanced automotive sensors such
as mems (micro-electro-mechani-
cal systems), wireless and radar
sensors.
According to BMW, 90 per cent

of the future car innovation will
be focussed on the advanced and
efficient use of electronics in au-

Seeing sense
A look at the latest report from
Persistence Market Research on the
automotive sensor market

tomotive. It is also evident in the
most recent developments of auto-
motive sensor technology such as
pre-emptive technology and Conti
APIA (integrated stability, colli-
sion avoidance and occupant pro-
tection). Sensors in automotive
applications such as emission con-
trol, battery control and occupant
detection have witnessed escalat-
ing growth in recent years, ac-
cording to a report from
Persistence Market Research.
Based on the application, auto-

motive sensors can be broadly cat-
egorised under powertrain,
vehicle security, body electronics,
safety and control, telematics and
others. On the basis of technology,
the automotive sensors are
broadly categorised as tempera-
ture sensors, pressure sensors,
level and position sensors, NOx
sensors, speed sensors, mems sen-
sors, magnetic sensors, oxygen
sensors and inertial sen-
sors.
Sensors are one of the

fasted growing sectors in
the automotive industry,
says the report, with
growth rate in double dig-
its, especially in the OEM
section. North America re-
mains the largest market
for automotive sensors,
followed by Europe and Asia Pa-
cific. Germany leads the European

market and China and Japan lead
the Asia Pacific market. Growth is
expected to be highest in Asia Pa-
cific mainly attributed to the
growing economy of some of the
other Asia Pacific’s nations such
as India, Indonesia, Malaysia,
Thailand and the Philippines.
The continuous development in

applications and technology for
electronic sensors, the rising con-
cern for safety, increasing demand
of automation in automobiles, de-
mand for concept cars from high
income consumers, and increasing
use of sensors in hybrid, semi hy-
brid and electric cars are boosting
the market demand. A lack of an
aftermarket for sensors is one of
the chief restraints in the develop-
ing markets.
Developments in the field of

adas and hybrid and electric vehi-
cles are showing promising future
opportunities for automotive sen-
sors.
Some of the major players in

this market include Analog De-
vices, ATI Industrial Automation,
Denso, Robert Bosch, Sensata
Technologies, Asahi Kasei,
Freescale Semiconductor, Maxim
Integrated, Infineon Technologies,
Measurement Specialties,
Tekscan, Texas Instruments and
GE Measurement & Control.

Angular velocity sensor from
Measurement Specialties
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The LED light sources of
the Synios P 2720 family
from Osram Opto Semi-
conductors are based on
compact dimensions and
a scalable package con-
cept, opening up design
options, particularly for
car headlights. They have
been optimised for inject-
ing light into light guides,
and can be used as day-
time running lights, posi-
tion lights and in tail light
clusters.

From the outside, the 15
LED versions can hardly
be distinguished from
each other, with all hav-
ing the same solder pad
design and package di-
mensions. On the inside,
however, various chip
sizes with an edge length
between 500µm and
1mm, different levels of
brightness, and a broad
range of colours make the
LEDs extremely variable.

The 2.7 by 2.0 by
0.6mm packages are
equipped with various

chips in different sizes
and colours. Their materi-
als provide reliability and
temperature cycling sta-
bility. They have been de-
signed and qualified for
use in automotive light-
ing. Thanks to their SMT
design, the components
can be used in standard
processes.

Efficiency is 110 lm/W
in white, and 80 lm/W in
red.

The family comprises
three chip sizes with an
edge length of 500µm,
750µm and 1mm, and is
available in white, con-
verted yellow, yellow, red
and super red.

Depending on the size
of the chip, brightness is
easy to scale, and various
levels can be selected ac-
cording to demand.

Nine of the 15 are now
available. The remaining
InGaAlP LEDs with
750µm and 1mm chip
will follow in the third
quarter.

LED variations up
design freedom

The RV-8803-C7 is
Micro Crystal’s first tem-
perature compensated
real-time clock module
optimised for ultra-low
power consumption to re-
place batteries and super
capacitors with low-cost
MLCC capacitors for bat-
tery backup operation.

The current consump-
tion of 240nA and opera-
tion down to 1.5V
increases the operational
life of backup supplies
and allows for potential
use of low cost MLCC
capacitors as a short term
backup, all this while pro-
viding accuracy of
±3.0ppm (±0.26s/day)
over a temperature range

Real-time clock
optimised for low
power consumption

of -40 to +85˚C. There is
an integrated 32.768kHz
quartz crystal.

Accurate timekeeping
with reliability of a power
failure backup makes it
suitable for a wide range
of applications including
automotive.

The ceramic SMD
package measures 3.2 by
1.5 by 0.8mm, It has an
I²C interface and is AEC-
Q200 qualified.

First MCUs to use prorietary
in-house 40nm flash process
ST Microelectronics has
added to its multicore mi-
crocontroller family the
first devices using the
company’s proprietary in-
house 40nm embedded
flash process.

The automotive MCUs
combine compliance with
stringent automotive
safety standards, encryp-
tion for security and in-
creased memory size for
the storage of pro-

grammes and data. These
mission-critical applica-
tions include engine man-
agement, transmission,
anti-lock braking, electric
power steering, active
suspension and adas.

Part of the company’s
Power Architecture sin-
gle-chip 32bit automo-
tive-MCU family, the
SPC58NE line combines
multiple high-perfor-
mance dual-issue cores

with up to 6Mbyte flash
and 768kbyte internal
ram, eight Can interfaces
and an optimised periph-
eral set based on the ap-
plication. The multiple
cores ensure redundancy
to meet the safety and se-
curity demands of vehicle
manufacturers.

The products are avail-
able in BGA 292 and
LQFP176 packages.
KGD versions are also
planned in the near fu-
ture. Compliant with ISO
26262 Asil-D and Evita
medium class, the
SPC58NE84 is sampling
now.

The Faston terminal from
TE Connectivity is made
with an F-spring contact
that improves retention,
insertion and contact sta-
bility. As well as automo-
tive, the contact is
suitable for large and
small appliances, power
tools, electric motors, air
conditioning, lighting,
high-temperature designs
and other applications
that require long-life in-
terconnections.

Insertion force is less
than 35N maximum, due
to its leaf-spring rolls,
flared lead-in and milled
surface. Located
on the top and bot-
tom surface, the
leaf-spring rolls
help provide high
normal force in
the contact areas
and low insertion
force during tab

F spring contact
improves retention

insertion. They exhibit
wiping action during con-
tact engagement.

The terminal also has a
locking dimple on a can-
tilevered surface that
works as a safety device
to maintain contact posi-
tion and help prevent un-
intentional disconnection.

Current rating is 20A
maximum. Its steel-plated
steel contacts are for 6.35
by 0.8mm tabs according
to UL 310 and IEC 61210
norms.

The products come in
straight and flag versions
and are RoHS compliant.

Peregrine Semiconductor
has introduced two Ultra-
cmos RF switches that
expand its portfolio of
products for automotive
applications.

The PE423422 and
PE423641 join the
PE42359 in meeting the
AEC-Q100 requirements
for grade two, meaning
qualification for opera-
tion in the temperature
range of -40 to +105˚C.

Both are for automotive
infotainment and traffic
safety applications, such
as multimode modules
for infotainment and
emergency communica-
tions systems.

The PE423422 is a sin-
gle-pole double throw
(SPDT) RF switch that
accommodates a fre-
quency range between
100MHz and 6GHz with
a linearity of 73.5dBm
IIP3. It has an isolation of
44dB at 1GHz, 29dB at
3GHz and 20dB at 5GHz.

The insertion losses of

0.25dB at 1GHz, 0.40dB
at 3GHz, 0.65dB at 5GHz
and 0.90dB at 6GHz help
make this switch suitable
for automotive use.

Finally, the switch de-
livers ESD ratings of 1kV
HBM on all pins, 200V
MM on all pins and 1kV
CDM on all pins. It
comes in an RoHS com-
pliant, 12-lead 2 by 2mm
QFN package.

The PE423641 is a sin-
gle-pole four throw
(SP4T) RF switch that ac-
commodates a frequency
range between 50MHz
and 3GHz with linearity
of 68dBm IIP3. It has an
isolation of 32dB at
1GHz and 25dB at
2.2GHz, and insertion
losses of 0.50dB at 1GHz
and 0.65dB at 2.2GHz.

The ESD ratings are
2kV HBM on all pins,
100V MM on all pins and
1kV CDM on all pins. It
comes in an RoHS com-
pliant, 16-lead 3 by 3mm
QFN.

RF switches suit
infotainment and
traffic safety uses
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Freescale has expanded
its tyre pressure monitor-
ing system (TPMS) port-
folio with the wireless
FXTH8715 family, fea-
turing what is claimed to
be the industry’s smallest
fully integrated package
and highest pressure ac-
curacy for trucks and
other large vehicles.

It integrates a dual-axis
accelerometer, motion
sensor, RF transmitter,

low frequency receiver,
pressure and temperature
sensor and a microcon-
troller, all housed in a 7
by 7 by 2.2mm QFN
package. On-board intel-
ligence enables the col-
lection and transmission
of sensor data, including
pressure, temperature and
acceleration. This allows
analytics that can im-
prove fleet maintenance
and transform tyre pres-

sure systems into value-
added end nodes.

Pressure accuracy is
±17kPa and operating
range 100 to 1500kPa.

The integrated 8bit
MCU and dedicated
firmware support up to
8kbyte of flash, extending
flexibility, reducing time
to market and supporting
rolling encryption.

Features include sim,
interrupt and debug and

monitor, Z-axis or XZ
dual axis accelerometers,
visible solder joint for in-
spection, dedicated state
machines for reduced
power consumption, in-
ternal 315/434MHz RF
transmitter, internal
125kHz LF receiver, six
multi-purpose GPIO pins
including two A-D inputs,
low power wake-up
timer, and periodic reset
driven by LFO.

Wireless device added to TPMS family

Timing and verification boost
for Ethernet and multicore
To strengthen and im-
prove timing design and
verification for automo-
tive Ethernet and multi-
core systems, Symta-
vision has launched
Symta/S 3.7.

Version 3.7 introduces
Ethernet timing design
and verification features
including the modelling
and analysis of dynamic
data chains and data de-
pendent dynamic Ether-
net frame packing as well
as faster system distribu-
tion analysis compared
with previous versions. It
adds general modelling
and timing analysis fea-
tures – Gantt-Filter, APIs
and improved Autosar 4.x
multicore import.

At the same time, the
company has released
TraceAnalyzer 3.7, which
is fully integrated with
Symta/S 3.7.

Symta/S 3.7 introduces
the ability to model and
analyse dynamic data
chains with the data de-
pendent execution of
ECU tasks and frame
transmission on Ethernet
and Can allowing the de-
tailed analysis of the gate-
ways between the
networks. The modelling
and analysis of data de-
pendent dynamic frame
packing allows Ethernet
frames to be dynamically

packed based on the
availability of PDU (pro-
tocol data unit) data.

Easier modelling of ac-
tivation chaining has also
been facilitated by com-
bining the Ethernet-trig-
ger and trigger elements
into a single trigger func-
tion. There is also im-
proved Ethernet system
distribution performance
with Ethernet systems
analysing up to two times
faster than in version 3.6.

All Ethernet timing
analysis functionality is
integrated with analyses
for Can, Flexray and Au-
tosar-based ECUs, en-
abling end-to-end timing
analysis for distributed
functions via Ethernet, as
well as the connection of
Ethernet networks to

legacy Can and Flexray
networks via Autosar or
Osek gateways.

It supports a wide set of
ECU communications
patterns with a mixture of
time-triggered, event-
triggered and polling
communications and soft-
ware activation. Users
can now analyse gateway
ECUs as well as parti-
tioned software on multi-
core ECUs with high
accuracy.

These added modelling
and analysis capabilities
are complemented by vi-
sualisations such as tim-
ing diagram views for
subsystems and software
components, and a clear
visualisation of individual
data and signal flows. The
multicore support is fur-

ther enhanced with an
Autosar 4.0 multicore im-
port such that users can
embed timing analysis
into their multicore ECU
design flows.

Both Symta/S 3.7 and
TraceAnalyzer 3.7 pro-
vide checking execution
order constraints – such
as for Autosar runnables –
on the modelling level
and for imported traces.

TraceAnalyzer 3.7 has a
flexible trace import API,
which can be used
through Python scripting
or Soap.

With this API, it can be
quickly integrated with
virtually any ECU tracing
and logging environment,
and facilitates fully auto-
mated validation of traces
of any format.

Trigger and analysis op-
tions have been added to
Yokogawa’s DLM2000
four-channel and
DLM4000 eight-channel
mixed-signal oscillo-
scopes (MSOs) for testing
the latest generation of in-
vehicle serial buses. The
options are designed to
address the measurement
challenges posed by the
Can FD (Can with flexi-
ble data rate) and Sent
(single edge nibble trans-
mission) bus systems.

Can FD is a higher-
speed version (up to
8Mbit/s) of the Can bus.
Sent is a point-to-point
scheme for transmitting
signal values from a sen-
sor to a controller.

When equipped with
the serial bus options, the
MSOs will decode the

Trigger and analysis options let
scopes handle in-vehicle buses

bus signals and display
the results in real time.
Dedicated triggers and
search functions are
available to aid analysis
and troubleshooting on
parameters that can affect
the bus signals, some-
thing that is becoming in-
creasingly important as
the amount of traffic in-
side the Can bus grows.

The DLM oscilloscopes

are suited to this type of
analysis because of the
versatility provided by
their long memory, in
particular, the length of
the acquisition memory in
the DLM4000 is up to
250Mpoint, making it a
straightforward task to
handle the extended data
frames used in the Can
FD bus that allow the bit
rate inside a frame to be

changed flexibly.
It also makes it possible

to display trend data over
extended periods: up to
100s of data for Sent sig-
nals with microsecond
duration, for example.

The DLM2000 has
bandwidths from 200 to
500MHz and memory up
to 250Mpoint. Channel
four can be activated ei-
ther as an analogue input,
or to acquire 8bit of logic.

The DLM4000 is avail-
able in 350 and 500MHz
models, with 2.5GS/s
sampling. It has eight
analogue input channels,
with the eighth convert-
ing to an 8bit logic
analyser at the push of a
button. An additional 16
logic analyser inputs are
available as an option for
24bit logic analysis.
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The BC50R from MEN is
a rugged maintenance-
free box computer with
IP65 protection. The box
PC can be used for data
acquisition in trains, com-
mercial vehicles, mobile
machines or ships.

All interfaces – USB,
digital input and output,
Gigabit Ethernet, Can and
legacy serial IOs – are
implemented on rugged
M12 connectors.

Certifiable to railway
standard EN 50155 or EN
60945 for shipping and
conforming to the E-mark
for the automotive sector
(ISO 7637-2), the com-
puter is for use in extreme

Maintenance-free box
PC with IP65 protection

environments in vehicles.
It is powered by an AMD
embedded G series APU.

The combination of the
various CPU and GPU
options with the available
selection of external in-
terfaces – realised via
separate graphics and IO
interface boards within
the system – makes for a

flexible design that can
quickly be tailored to dif-
ferent applications.

Inside, two PCI Express
Mini card slots with two
sim card slots provide
wlan, GNSS or 3G and
4G functionality. The an-
tenna connectors can be
made available at the
front panel.

The box is equipped
with 2Gbyte of DDR3
sdram and has SD card
and mSata slots.

Designed for fanless
operation from -40 to
+70˚C (+85˚°C for up to
ten minutes), its robust
aluminium housing
protects the internal elec-
tronics.

It supports either a 24 or
36V DC nominal (10 to
50.4V) class S2 power
supply in compliance
with EN 50155 or power
supplies that comply with
ISO 7637-2 (E-mark for
automotive) – nominal
input voltage 24V – or
with EN 60945 for ships.

Intel subsidiary Wind
River has introduced an
automotive profile for
VxWorks, Autosar-com-
pliant software to help de-
velop ISO 26262
certifiable automotive
safety-critical applica-
tions such as adas to pi-
loted and autonomous
driving.

Through partitioning,
companies can consoli-
date multiple vehicle con-
trols with different levels
of safety criticality on a

single hardware platform
while maintaining their
time- and space-based
separation and isolation.
This introduces the poten-
tial for reductions in cost
and weight in vehicles,
and may help mitigate
risk of attack or interfer-
ence to other software
components, all without
compromising vehicle
safety or functional per-
formance.

The profile enriches the
latest version of the Vx-

Works rtos to help ad-
dress the growing needs
for safe, secure and certi-
fiable software-driven
adas and autonomous
driving applications. The
safety partitioning capa-
bilities can help users
build products that are
ISO 26262-certifiable up
to Asil D consolidation of
multiple applications with
different levels of safety
criticality on a single
hardware platform.

It includes security ca-

Profile brings safety
components to rtos

pabilities for the con-
nected car, such as secure
boot to help mitigate the
risk of tampering or exe-
cution of unauthorised
code and access and ma-
licious attacks. Stream-
lined Autosar integration
supports standardised
connectivity and func-
tional interfaces, enabling
simpler and faster inter-
operability and integra-
tion.

There is support for
consolidation of a large
number of software-dri-
ven functions on a
smaller number of more
powerful ECUs to help
lower costs, space, weight
and power consumption.

AEC-Q200-qualified,
high-precision dual-in-
line thin film resistor net-
works are available from
Vishay Intertechnology.
The Dale thin-film Aorn
series features TCR track-
ing of ±5ppm/˚C, ratio
tolerances to ±0.05%, and
long-term ratio stability
of 0.015% after 1000
hours at +155˚C.

To improve ESD and
moisture protection, the
resistor networks are con-
structed with a tantalum
nitride resistor film on a
high-purity alumina or
ceramic substrate.

Devices are available in
two configurations – as
four equal-value resistors
ranging from 1 to 100kΩ
and as two resistor di-
viders in the same pack-
age with ratios from 1:1

AEC-Q200 resistor networks
show long-term stability

to 1:100. The resistor net-
works have a rugged
moulded 50mil pitch con-
struction and narrow
(0.38cm) eight-pin soic
packages, in accordance

with Jedec MS-012. Typ-
ical power rating is
100mW per resistor ele-
ment.

The integrated con-
struction allows for

higher precision over dis-
crete SMT chips, making
the devices suitable for
precision voltage di-
viders, op amps and
battery management ap-
plications. Typical prod-
ucts will include
automotive, telecoms, in-
dustrial, process control
and medical instruments.

Per AEC-Q200, the re-
sistor networks are rated
for ESD to 2kV at more
than 10kΩ. The devices
have noise of less than
-30dB and voltage coeffi-
cients of less than
0.1ppm/V, and they oper-
ate over a temperature
range of -55 to +155˚C.

They are RoHS-compli-
ant and halogen-free, and
pass the sulphur resist-
ance test per ASTM B
809.


