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Fujitsu is sponsoring Nascar’s Hattori Racing Enterprises (HRE).
“We are truly pleased to share in the excitement of Nascar racing and to

have our name associated with Hattori Racing Enterprises,” said Katsumi
Tabuchi, executive vice president of Fujitsu Ten. “We hope our support
will allow our friends at HRE to achieve their ultimate goal of winning
races and at the same time bring more awareness to the Fujitsu Ten brand
within the Nascar community.”

Fujitsu goes Nascar racing

Volkswagen has admitted
fiddling the emissions test
regulations for diesel cars
in the USAwith software
that produced different
results during tests than in
actual driving conditions.
The company has said
that millions of cars
worldwide are fitted with
the device that detects
whether the engines are
being tested and adjusts
the results accordingly.
The scandal has already

claimed its first scalp
with the resignation of
group CEO Martin Win-
terkorn and the appoint-
ment of his successor –
Matthias Müller, who is
chairman of Porsche in
Stuttgart.
“The test manipulations

are a moral and political
disaster for Volkswagen,”
said Berthold Huber,
deputy chairman of the
company’s supervisory
board. “The unlawful be-

CHEATS

BADGE OF SHAME

VW scandal rocks motor industry
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haviour of engineers and
technicians involved in
engine development
shocked Volkswagen just
as much as it shocked the
public. We can only apol-
ogise and ask our cus-
tomers, the public, the
authorities and our in-
vestors to give us a
chance to make amends.”
The internal evaluation

has revealed that approx-
imately five million Volk-
swagen passenger cars
are affected worldwide.
Certain models and

model years of these ve-
hicles – such as the sixth
generation Golf, the sev-
enth generation Passat
and the first generation
Tiguan – are equipped ex-
clusively with the type
EA 189 diesel engines.
As previously an-

nounced, all new Volk-
swagen passenger cars
that fulfil the EU6 norm
valid throughout Europe
are not affected. This
therefore also includes
the current Golf, Passat
and Touran models.
“We are working at full

speed on a technical solu-
tion that we will present
to partners, to our cus-
tomers and to the public
as swiftly as possible,”
said Herbert Diess, CEO
of the VW passenger cars
brand.

IBM has announced a
cloud-based service to
help car makers turn
driver and vehicle data
into actionable insights
for predictive vehicle
maintenance and real-
time diagnostics on en-
gine trouble, and to guide
drivers to the most effi-
cient traffic routes.
IBM’s IoT for automo-

tive service builds on the
company’s recently an-
nounced IoT Foundation
and helps automotive
manufacturers gather data
from individual sensors
that can be combined
with other data for real-
time analysis. The service
provides driver, vehicle
and environmental in-
sights through analytics,
tapping both vehicle and
geolocation data collected
in the car. It also delivers
insights from third party
data such as from parking
providers as well as an
automotive manufac-
turer’s customer data and
vehicle history.
“With the significant in-

crease in connected cars,
automotive manufactur-
ers have the ability to take
near-real-time data and
put it to good use for driv-
ers in a variety of ways,
from finding the nearest
parking space and most

IBM launches cloud
service for automotive

efficient route, to mainte-
nance alerts that help
drivers expect the unex-
pected,” said Dirk
Wollschlaeger, general
manager at IBM. “By
combining data directly
from the car with other
sources, the insights de-
rived through IBM IoT
for Automotive have the
potential to change how
we interact with our vehi-
cles moving forward.”
Continental is using

IBM’s Message Sight and

Infosphere streams, com-
ponents of the service, to
help manage complex
data streams and apply
analytics to its EHorizon
system, which allows ve-
hicle electronics to antic-
ipate road conditions
using digital mapping and
crowd sourced data.
“The number of con-

nected devices continues
to grow at an extraordi-
nary rate, and we are con-
stantly on the lookout to
use the data generated

from those devices in a
meaningful way,” said
Brian Droessler, head of
software at Continental’s
infotainment and connec-
tivity business unit. “To-
gether with IBM, we can
better manage complex
streams of data and apply
analytics in a way that’s
secure.”
Applications can be

built using IoT Founda-
tion, a platform that sup-
ports short application
development cycles.
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Analogue gauges in cars
will be obsolete by 2021,
giving way to hybrid and
fully digital instrument
clusters (ICs) with flexi-
ble designs that facilitate
personalisation, accord-
ing to Frost & Sullivan.
The report says that

modernisation efforts are
sweeping through the IC
space as car makers in
North America and Eu-
rope strive to provide
consumers with a unique
driving experience. Next-
generation ICs will have

customisable dials and
advanced quantum dot
LCDs containing de-
tailed, relevant informa-
tion.
OEMs and tier-one sup-

pliers are also working on
integrating the centre
stack into the IC, thus dis-
playing all necessary data
in the driver’s line of
sight and reducing dis-
traction.
The research finds that

the IC market in North
America and Europe is
expected to clock a com-

Analogue gauges will be
obsolete by 2021, says report

pound annual growth rate
of 2.2 per cent from 2014
to 2021, with digital ICs
expected to reach a
CAGR of about 26 per
cent by 2021. While the
virtual cockpit will be
limited to premium-seg-
ment vehicles, fully digi-
tal clusters that will be
standard in about 20 per
cent of cars will also be
offered as an option on
medium-segment cars.
“Hybrid ICs, which in-

clude both analogue and
digital components, will
become a standard feature
in most vehicle segments
and platforms post 2017,”
said Frost & Sullivan sen-
ior research analyst Ram-
nath Eswaravadivoo.
“Hybrid ICs will continue
to grow popular as the de-
creasing prices of graphic
processors and control
units make the integration
of 3D graphics into hy-
brid ICs feasible.”
By 2021, about 82.2 per

cent of cars shipped
across Europe and North
America are expected to
be deployed with hybrid
ICs, and the other 17.8
per cent are expected to
be fully digital ICs.
The falling costs of

LCD panels and related
electronics are turning
fully digital ICs into an
affordable alternative too.

Low- and medium-end
OEMs prefer digital clus-
ters that lower distraction
by displaying only the in-
formation that the driver
currently requires. More-
over, digital ICs can dy-
namically change the
information shown as the
driver shifts from one
mode to another, and
OEMs can add new func-
tionalities into a digital
cluster by merely chang-
ing the software.
With digital ICs gaining

traction, the need for soft-
ware tooling is also heat-
ing up. However, the
increasing instances of
software failures could
slow down adoption in
North America and Eu-
rope.
“Constant software up-

grades will be crucial to
improve customer reten-
tion,” said Eswaravadi-
voo. “In addition, as the
use of software drasti-
cally goes up, OEMs
must expand their serv-
ices and collaborate
closely with technology
enablers to manage the
issue of cyber security.”
Nevertheless, the ad-

vantages of fully digital
ICs far outweigh the chal-
lenges, and OEMs are
working to capitalise on
all the benefits the tech-
nology can offer.

Esterline lands $21m
Scout SV displays deal
General Dynamics has
selected Esterline to sup-
ply its Codis visualisation
products for the armoured
Scout Specialist Vehicle
(SV) programme in a
contract worth $21m over
seven years.
Products being supplied

include turret crew-sta-
tion displays, triple-head
driver’s displays and spe-
cialised video-processing
hardware.
“Esterline is proud to

have been competitively

selected by General Dy-
namics UK to provide our
visualisation products for
the Scout SV,” said Ester-
line president and CEO
Curtis Reusser. “We are
pleased to participate in
this important pro-
gramme that will provide
British troops with state-
of-the-art protection and
technology.”
Hardware to be deliv-

ered includes: TX-335S
turret crew-station dis-
plays to present gunners

and commanders with lo-
gistics, mission-system
and gun-control informa-
tion; TX-321S triple-head
driver’s displays to render
a near-seamless 120˚
image of the route with
selectable front or rear
view in day or night vi-
sion; and VPU-101
video-processing units to
receive and interpret data
from multiple vehicle-
mounted sensors, then
process, reformat and dis-
tribute it to displays.

Hardware deliveries
will begin in 2016, con-
tinuing for seven years.
Esterline will manufac-
ture the hardware in its
facility in Kortrijk, Bel-
gium, .
The Codis brand was

added to Esterline’s prod-
uct portfolio as part of the
company’s acquisition in
February 2015.
The Scout SVwill be an

agile, tracked, medium-
weight armoured fighting
vehicle.

Ultrahaptics, a developer
of ultrasonic free-space
haptic technology, is sup-
porting Jaguar Land
Rover in the investigation
of a mid-air touch system
for its predictive infotain-
ment screen.
With the up-take of

touch screens in automo-
biles, the temptation for
drivers to take their eyes
off the road increases. Ul-
trahaptics has developed
a technology that uses ul-
trasound to create feeling
in mid-air, known as hap-
tic feedback.
Using this, the driver’s

hand can be located and
tracked as it is moves
across the interactive

field; the system locks on
and creates a physical
sensation to indicate con-
nection. The user can feel
virtual objects and control
switches and buttons, giv-
ing the ability to control
them in mid-air and re-
ceive feedback to confirm
their action has been suc-
cessfully completed.
“We are enormously

proud to have been cho-
sen to support this safety
critical technology pro-
gramme,” said Steve
Cliffe, CEO of Ultrahap-
tics. “Our innovation will
be truly disruptive to the
way we interface with the
technology within our ve-
hicles.”

JLR picks Ultrahaptics
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Toyota is establishing
collaborative research
centres with MIT and
Stanford University to ac-
celerate artificial intelli-
gence research. The car
maker will invest
US$50m to broaden its
focus on computer sci-
ence and human-machine
interaction with an imme-
diate goal of reducing
highway injuries and fa-
talities.
Gill Pratt, former pro-

gramme manager at US
military agency Darpa,
has joined Toyota to di-
rect collaborative effort at
the research centres.
Daniela Rus will lead the
joint research centre at
MIT and Fei-Fei Li will
be in charge at Stanford.
“This bold collabora-

tion will address ex-
tremely complex mobility
challenges using ground
breaking artificial intelli-
gence research,” said

Toyota starts joint AI research
with MIT and Stanford Uni

Pratt. “I’m thrilled to be a
part of the synergies and
talent-sharing of Toyota,
MIT and Stanford. Key
programme areas will be
addressed by the two uni-
versity campuses and
Toyota, with combined
research targeted at im-
proving the ability of
intelligent vehicle tech-
nologies to recognise ob-
jects around the vehicle in
diverse environments,
provide elevated judg-
ment of surrounding con-
ditions, and safely
collaborate with vehicle
occupants, other vehicles
and pedestrians. The joint
research will also look at
applications of the same
technology to human-in-
teractive robotics and in-
formation service.”
Rus added: “Our team

will collaborate with
Stanford and Toyota to
develop advanced archi-
tectures that allow cars to
better perceive and navi-
gate their surroundings in

order to make safe driv-
ing decisions. These ef-
forts will play a major
role in helping reduce
traffic casualties, and po-
tentially even helping us
develop a vehicle inca-
pable of getting into a
collision.”
The Stanford-based re-

search centre will collab-
orate with MIT and
Toyota to develop ad-
vanced intelligent sys-
tems to recognise,
understand and act in
complex traffic environ-
ments.
“Building on Stanford’s

expertise with computer
vision, machine learning,
large-scale data analysis
and human-computer in-
teraction, our team will
work to help intelligent
vehicles recognise objects
in the road, predict be-
haviours of things and
people, and make safe
and smart driving deci-
sions under diverse con-
ditions,” said Li.

From left to right, Daniela Rus, Fei-Fei Li
and Gill Pratt

Microchip’s Most 50 intelligent network inter-
face controllers are powering the infotainment
systems of the Toyota Alphard executive-lounge
hybrid vehicles. This is the latest deployment
among a wide variety of the Toyota brands,
which have been using Most 50 in their info-
tainment systems for many years, including
both volume and luxury vehicles.
In the Alphard implementation, Toyota is

using Most technology to ensure high-quality
digital audio streaming throughout the vehicle.
To date, more than 170 million Most devices

have been installed in 191 car models since
2001. The Microchip devices use an electrical
physical layer that is optimised for use with un-
shielded twisted pair copper wire. The result is
a system that can predictably and efficiently
transport video, audio, packet and control data
throughout the vehicle without time-synchroni-
sation protocols, using dedicated channels for
low processor overhead in the main infotain-
ment control unit processors.
The remote-connection-management and re-

mote-control capabilities enable further options,
including the ability to build slim processor-less
network nodes.

Toyota continues Microchip Most 50 rollout
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Seinabo Sey – one of Sweden’s most popular artists – surprised bus pas-
sengers in Gothenberg last month and started performing. The results
were two music videos but the purpose was to promote ElectriCity, a col-
laboration that resulted in the new electric bus route.
“I’ve wanted an opportunity to sing with my friends from the Tensta

Gospel Choir for so long, and it was fantastic that it finally happened,”
said Seinabo. “It was a special day. The passengers had no idea what was
going to happen, and I was a bit nervous about how they would react.”
The three electric buses on the route run on renewable electricity and

are energy-efficient, silent and emission-free. The batteries are recharged
at the terminal bus stops.
“Rising noise levels represent a serious health problem in big cities

around the world,” said Niklas Gustafsson, chief sustainability officer at
bus maker Volvo. “That’s why we’re convinced that electric public trans-
port in cities is the way forward. But a real difference can only be
achieved if there is collaboration between vehicle manufacturers, urban
planners, public transport, energy companies and academia.”

Seinabo Sey catches the bus

PRQA is running a two-
day Misra C: 2012 public
training course on 20th
and 21st October in Birm-
ingham, UK.
The course is instructor-

led and designed to help
developers working with
the ISO C language to un-
derstand the rules and
recommendations of the
latest Misra C standard.
In addition to how to

apply the Misra guide-
lines to development
processes, the standard’s
intent will be discussed so
that a deeper insight can
be gained. It will also
look at some of the am-
biguous, poorly defined
areas of the C language
that can cause serious
problems.

Misra C training

Insurance-owned re-
search body Thatcham
Research is calling on ten
vehicle manufacturers in
Europe to match their
USA commitment to fit

autonomous emergency
braking (AEB) as stan-
dard on all new cars.
Audi, BMW, Ford,

General Motors, Mazda,
Mercedes-Benz, Tesla,

Toyota, Volkswagen and
Volvo have announced
the pledge to make crash
prevention technologies
more widely available to
US consumers.
“Vehicle manufacturers

are widely acknowledged
to have contributed the
most to cutting death and

Call for AEB to be
standard in Europe

serious injuries on our
roads, with high levels of
protection for occupants
being the expected
norm,” says Peter Shaw,
chief executive of
Thatcham Research.
“Manufacturers have
taken great strides for-
ward in crash avoidance
and mitigation technol-
ogy – but far too fre-
quently, it is standard
equipment only in luxury
vehicles. Elsewhere, it
can be expensive, lacking
promotion and a little-un-
derstood optional extras,
or simply not available.”
He said that only Volvo

had crash prevention
technology as standard fit
across all models.



VW SCANDAL VW SCANDAL

Vehicle ElectronicsPage 9, October 2015 Vehicle Electronics October 2015, Page 10

As software becomes an in-
creasing part of modern
vehicle development, the

motoring public has started to get
used to vehicle recalls because of
bugs in the technology. But, until
now, the recalls have been be-
cause people have made mistakes,
they skipped a little on the testing,
they cut corners.

Volkswagen has changed that.
The car maker’s recall was not
because of a lazy bit of coding
but because of a deliberate
attempt to pull the wool over peo-
ple’s eyes. They cheated, and for
that should be condemned.

But the situation is worse be-
cause the industry is moving to-
wards the era of the connected car
in the pursuit of the goal of au-
tonomous driving. One crucial el-
ement of this is that people trust
the technology and the companies
making the technology. That is a
tough battle given the stories of
hacking and badly written code,

BADGE OF SHAME
The Volkswagen scandal could
have implications that affect the
whole motor industry.
Steve Rogerson reports
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but it is a battle that, thanks to
Volkswagen, has suddenly be-
come a whole lot harder.

Reaction
Industry watchers have been
quick to comment on the scandal,
and one of the first was Martyn
Briggs, a principal consultant at
Frost & Sullivan.

“The Volkswagen diesel emis-
sions scandal affair is unprece-
dented, owing to the apparent
deceit involved to cheat the emis-
sions testing,” he said. “CEO
Martin Winterkorn having to step
down is not the right answer
though in my opinion, because the
market could potentially rather

gauge the result of this on his re-
sponse, rather than on the fact that
it happened in the first place. I
would not expect the CEO would
have known directly about this de-
vice, and it is likely to implicate a
small number of product man-
agers related to specific models or
engines; the media release given
indeed specified that Winterkorn
did not yet have all the facts – but
I’m sure it will not be long before
he does, and this is how the mar-
ket and public should react – to
the measures set out to recover
from this.”

He pointed out that several vehi-
cle manufacturers have had high
profile recalls due to safety con-

cerns over the past few years.
“While this affair is slightly dif-

ferent, they were all somehow
gauged on the response that these
companies had taken for those,”
he said. “This should be the case
with VW as well.”

Potentially the biggest damage
this revelation might have, cer-
tainly in the US market, where
people are buying the vehicles
based on the environmental cre-
dentials, is the consumers’ trust in
the VW brand and diesel models
in general from all companies.
Briggs said that if these environ-
mental credentials turned out to
not be the case and the consumers
realised they had been deceived,
this might cause an issue, as those
customers would then not go and
buy another VW brand vehicle,
and expected to be compensated
somehow.

“However, the focus will rather
have to be on the scale,” he said.
“Is this only a US problem? Ear-
lier, it was reported that half a
million vehicles could be affected,
now this number has increased to
11 million vehicles. If it is a US
response, it is going to be very
different versus a global re-
sponse.”

Undoubtedly the whole affair is
going to have impacts and reper-
cussions far beyond just VW.

“We are already seeing people
in South Korea, France, the UK,
starting to question the emissions
testing standards,” said Briggs.
“And this is half of the issue here.
There is no global standard re-
garding emissions testing: the fact
that it can be different up to 2.5
time as many NOx pollutants that
can be allowed in Europe and in
UK versus the USA and then fur-
ther differences on CO2 emissions

Volkswagen dealers will find it hard to win back customers

Resigned: Former Volkswagen CEO Martin Winterkorn

make it tougher for global vehicle
manufacturers to comply. That
doesn’t make it acceptable, but
does explain part of the problem
the manufacturers are facing.”

This could lead to more stan-
dards on a global level, which is
going to have repercussions on all
OEMs, but the longer term issue,
he said, was whether diesel really
is the right powertrain to prioritise
for vehicle manufacturers in the
future.

Volkswagen’s response
Volkswagen initially said it was
working at full speed to clarify ir-
regularities concerning the partic-
ular software used in the diesel
engines, but said new vehicles
from Volkswagen with EU 6
diesel engines available in the Eu-
ropean Union complied with legal
requirements and environmental
standards. The software in ques-

tion does not affect handling, con-
sumption or emissions.

“Further internal investigations
conducted to date have estab-
lished that the relevant engine
management software is also in-
stalled in other Volkswagen Group
vehicles with diesel engines,” said
a company statement. “For the
majority of these engines the soft-
ware does not have any effect.”

The discrepancies relate to vehi-
cles with type EA 189 engines, in-
volving some eleven million
vehicles worldwide. A noticeable
deviation between bench test re-
sults and actual road use was es-
tablished solely for this type of
engine.

Volkswagen says it is working
intensely to eliminate these devia-
tions through technical measures.
The company is therefore in con-
tact with the relevant authorities
and the German Federal Motor

Transport Authority (KBA –
Kraftfahrtbundesamt).

To cover the necessary service
measures and other efforts to win
back the trust of its customers,
Volkswagen plans to set aside a
provision of some €6.5bn recog-
nised in the profit and loss state-
ment in the third quarter of the
current fiscal year. Due to the on-
going investigations the amounts
estimated may be subject to reval-
uation, and earnings targets for the
group for 2015 will be adjusted
accordingly.

“Volkswagen does not tolerate
any kind of violation of laws
whatsoever,” said the statement.
“It is and remains the top priority
of the board of management to
win back lost trust and to avert
damage to our customers.

“The group will inform the
public on the further progress
of the investigations constantly
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and transparently.”
Shortly after the company made

this statement, Winterkorn
resigned.

“I am shocked by the events of
the past few days,” he said.
“Above all, I am stunned that mis-
conduct on such a scale was pos-
sible in the Volkswagen Group. As
CEO, I accept responsibility for
the irregularities that have been
found in diesel engines and have
therefore requested the supervi-
sory board to agree on terminating
my function as CEO of the Volk-
swagen Group. I am doing this in
the interests of the company even
though I am not aware of any
wrong doing on my part.

“Volkswagen needs a fresh start

– also in terms of personnel. I am
clearing the way for this fresh
start with my resignation. I have
always been driven by my desire
to serve this company, especially
our customers and employees.
Volkswagen has been, is and will
always be my life. The process of
clarification and transparency
must continue. This is the only
way to win back trust. I am con-
vinced that the Volkswagen Group
and its team will overcome this
grave crisis.”

Once the boss had jumped ship,
it was left to the executive com-
mittee to pick up the pieces, and it
was quick to acknowledge not just
the economic damage caused, but
the loss of trust among many cus-

tomers worldwide.
“The executive committee

agrees that these incidents need to
be clarified with great conviction
and that mistakes are corrected,”
it said. “At the same time, the ex-
ecutive committee is adamant that
it will take the necessary decisive
steps to ensure a credible new be-
ginning.”

It also noted, however, that Win-
terkorn had no knowledge of the
manipulation of emissions data.
So why did he resign? The answer
to that is as yet unknown though
the committee said it believed this
sent “a strong signal both inter-
nally and externally”. But a signal
of what?

It did add though that it was

“expecting further personnel con-
sequences in the next days”. In
other words, more so-called resig-
nations.

“All participants in these pro-
ceedings that has resulted in un-
measurable harm for Volkswagen
will be subject to the full conse-
quences,” the committee said.
And it acknowledged that there
may criminal proceedings.

The future
So where now for Volkswagen?
The new man in charge is
Matthias Müller, who is chairman
of Porsche in Stuttgart, and he
will continue doing that until a
successor is found.

“My most urgent task is to win
back trust for the Volkswagen
Group, by leaving no stone un-
turned and with maximum trans-
parency, as well as drawing the
right conclusions from the current
situation,” said Müller. “Under
my leadership, Volkswagen will
do everything it can to develop
and implement the most stringent
compliance and governance stan-
dards in our industry. If we man-
age to achieve that then the
Volkswagen Group with its inno-
vative strength, its strong brands
and above all its competent and
highly motivated team has the op-
portunity to emerge from this cri-
sis stronger than before.”

The company is also changing
its management structure, starting
with North America where the
group’s activities in the USA,
Mexico and Canada will be com-
bined under Winfried Vahland,
formerly chairman of Skoda.
Bernhard Maier, board member
for sales and marketing of
Porsche, replaces him at Skoda.
Michael Horn remains president

Matthias Müller: New man in charge at Volkswagen

and CEO of Volkswagen in Amer-
ica.

At group level, the management
structure will be oriented even
more systematically to the modu-
lar toolkits. These toolkits feature
standardised technical compo-
nents for each automotive vehicle
segment.

Group functions will concen-
trate more closely on efficiency
and future-oriented fields; organi-
sational units, for example for
group product strategy, new busi-
ness fields, cooperations and hold-
ings, connected car activities, and
CO2 steering, will be set up. Ac-

cording to Berthold Huber, deputy
chairman of the company’s super-
visory board, “new, strong group
functions, such as for standardisa-
tion and harmonised production
processes, will lay the timely
foundations for efficient decision-
making”.

The production department at
group level, until now led by
Thomas Ulbrich in an interim ca-
pacity, will be abolished with im-
mediate effect. This is one
consequence of delegating respon-
sibility to the brands and regions.

Only time will tell whether this
will be enough.Can Volkswagen survive the storm?
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COOL SOUNDS
How Continental is making

automotive multimedia
systems cool with
thermal simulation
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Modern multimedia sys-
tems – entertainment,
radio, navigation and

communications – for automotive
applications are highly complex
with various mechanical and elec-
trical components and assemblies.
The design has to meet stringent
requirements from mechanical
stability and thermal management
to electromagnetic compliance
and illumination objectives.

It requires the interdisciplinary
knowledge of mechanical, electri-
cal and software engineers. Multi-
media systems have to be
developed to meet quality, cost
and design time requirements
while enhancing OEM trust and
confidence.

At Continental, engineers are
working in multidisciplinary
teams to find continuously better
system designs. Up-front numeri-
cal simulations – also called vir-
tual analysis – enable them to test
and modify system and compo-
nents as virtual prototypes before
performing physical tests and
building real prototypes.

Using 3D system-level model-

ling, with all thermally and air-
flow relevant components in-
cluded in the simulations, they
cane gain a deeper understanding
of product behaviour early in the
design process. The engineers
have considerable in-house know-
how associated with building and
validating thermal simulation
models (Flotherm models) of such
complex electronic systems and
subsystems using computational
fluid dynamics (CFD), allowing
them to represent and analyse
both the physical hardware and
potential cooling.

One of the greatest challenges
for designing automotive multi-
media systems is that they have to
operate under a wide range of en-
vironmental conditions, such as:

• Temperatures from -40 to
+100˚C;
• Power supply voltages from
~4.5 to 16.0V;
• Superimposed alternating volt-
ages;
• Electrostatic discharge (ESD)
polluted environment up to
±15kV;

and they cost money, so they want
to avoid using fans in the design.
Thermal radiation also plays a sig-
nificant role in heat transfer for
free-convection systems.

Simulation models allow them
quickly to simulate the thermal
design while considering the vari-
ous modes of heat transfer. For
complex products, they visualise,
among others, the temperature
distributions with surface plots
and air flow with streamlines and,
for example, determine the fan
operating point.

For modelling, it is important to
include all the relevant objects –
such as geometry, heat sources
and resistances – in the model,
that is including everything rele-
vant to heat dissipation, thermal
behaviour and obstacles for fluid
flow. The geometry can be based
on cad data, or it may be native
objects or SmartParts of the soft-
ware. Depending on the maturity
of the system and the focus of the
study, they model everything from
chips to the complete system, and
what is around the system.

Thermal modelling is a complex
task. Of course, uncertainties arise

from the various unknowns at
each stage in the design process,
so modelling assumptions and
simplifications are mitigated
through validation.

Tuner module
A multimedia system’s tuner mod-
ule can be modelled as a single
block with homogeneous power
dissipation distribution, as a de-
tailed model with all the internal
electrical components and shield-
ing represented, or anywhere in
between. A simplified model is
often sufficient within a complete
analysis (application). However,
conclusions on the internal com-
ponent temperatures are drawn
from a reference simulation (Fig.
2).

Chassis model
Simulation models serve as virtual
prototypes and easily allow para-
metric variation and model explo-
ration; this is one of the main
benefits, to understand the effect
and sensitivity of a specific pa-
rameter.

A part of the chassis is used as a
heatsink for amplifier cooling.

The extent to which the brackets
on the top and bottom covers of
the chassis are in thermal contact
(related to manufacturing toler-
ances) is important. Fig. 3 shows
that scenario one (g1) considers
the gap to be fully closed (perfect
thermal contact), whereas sce-
nario two (g2) has a gap of
0.3mm, so there is effectively no
thermal contact between the cov-
ers. It can be seen that there is a
5K delta between no contact and
perfect contact.

To improve the model fidelity,
engineers measured a prototype of
the product and compared the re-
sults against the simulation model.
Compared with the measured case
temperature, the results for sce-
nario two (with gap) seem to be
the best representation of the
bracket’s contact. However, this
may be an area that could be im-
proved to provide better model
performance; on the other hand,
one measured sample has no sta-
tistical significance.

Beyond simulation
The focus on simulation does not
stop at building and validatingFig. 1: Automotive multimedia systems need to be kept cool

• Humidity from 0 to 100 per
cent; and
• Chemical influences.

Automotive multimedia systems
also have stringent design criteria
such as mechanical strength and
stability (static and dynamic) to
withstand vibration and mechani-
cal shock, limitations on size and
weight, and requirements regard-
ing risk of injury (head impact) as
well as product integrity.

Modelling and simulation allow
the engineers to ensure their de-
signs meet such requirements be-
fore physical prototyping. The
goal is to get the product right the
first time, using simulation-based
design decisions.

The geometry of the models is
typically based on mechanical cad
data; all relevant parts and mod-
ules are exported and imported
from and to the cad system. How-
ever, representing the geometry in
this way can result in simplifica-
tion and idealisation, so they have
to make sure the complexity of
the models fits the simulation ob-
jective. Less detail is used for
analysing various initial concepts,
and more details are included in
the model for a mature design.

All three principles of heat
transfer, conduction, convection
and radiation have to be included
in the thermal design. Conduction
is one of the first principles of
heat transfer to consider for ther-
mal cooling. Free convection is
another, but it is somewhat slow
to develop as the air heats and be-
gins to rise. Forced convection,
when a fan is applied, takes the
heat away much faster. Forced
convection typically gives an im-
provement of 10 to 20˚C. How-
ever, fans are not always reliable,

Fig. 2: A detailed (reference) and single block (application, reference) representations of a tuner
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Fig. 3: Verification of case thermal contact modelling assumption

thermal models. Ways found to
improve the thermal design affect
the mechanical, electrical and
EMC performance of the product.
Faced with this problem, a major
question addressed is how to
achieve design flexibility and en-
able better design decisions before
the freedom for such decisions is
eliminated.

The answer requires analysis of
the product’s behaviour for all dis-
ciplines as well as the identifica-
tion of independent and coupled
system variables. Continental uses
multidisciplinary design optimisa-
tion (MDO) techniques with sim-
ulation, optimisation (with
discipline-dependent objectives
and constraints), design-of-experi-
ments (DoE), and response sur-
face methods. DoE tools are the
foundation for concept explo-
ration and robust design. Two
major aspects of DoE are the
planning and the statistical analy-
sis of such numerical experiments,
that is simulations. The possible
number of discrete and continuous
design variables can be extremely
high. Screening simulations sup-
port the selection of the major fac-
tors (design drivers) to be
included as design variables in the
MDO.

Simulation also enables sequen-
tial design improvements. The en-
gineers perform sequential

improvements with parametric
changes to the overall design, to
find a compromise between the
product’s structural, electrical and
EMC objectives while satisfying
additional constraints such as tem-
perature limits, manufacturability
or cost. For each area, these im-
provements can be evaluated
against the base design.

In the case of the thermal de-
sign, results of parametric varia-
tions can be visualised as changes
in monitor point temperatures.
However, this sequential process
does not include possible interac-
tion effects between parameters.

Results from thermal CFD sim-
ulations provide the big picture of
the system behaviour, for example
sensor and surface temperatures,
heat and volume flow, fan operat-
ing point, heat transfer coeffi-
cients, parameter sensitivities and
so on. Locations for temperature
sensors that will be used to instru-
ment the physical prototype are
identified or improved effectively
and key sensor locations deter-
mined for thermal management
through system software.

Conclusion
Up-front simulations early in the
design process support deeper un-
derstanding of product behaviour
and increased flexibility. They are
simply a must to be competitive in

a highly demanding market, and
simulations lead to enhanced cus-
tomer’s trust and confidence in
the product’s quality. With each
new step in a design, evolutionary
or revolutionary, numerical simu-
lation helps to identify critical de-
sign areas or potential risk, and
different architectures and con-
cepts can easily be compared.

Simulation models serve as vir-
tual prototypes and allow knowl-
edge generation and model
exploration in less time and with
less money spent. As the com-
plexity in automotive electronic
systems increases, so does the
amount of modelling detail in the
software.

The quality of the products de-
pends on the interaction of soft-
ware engineers, mechanical
engineers, electrical engineers and
the best decisions. Thermal analy-
sis is a crucial part of the design
process throughout analysis of the
product lifecycle. Starting early
with thermal design rules con-
tributes to success. With simula-
tion, development time has
decreased significantly following
the market’s demand and the engi-
neers have reduced the number of
physical prototypes.

Once parents built soapbox
cars for their kids. For en-
gineers, an obvious next

step is to consider adding an elec-
tric motor. Now, the Running
Snails racing team at the Univer-
sity of Applied Sciences in Am-
berg-Weiden – not far from
Nuremberg – in Germany have
taken this a lot further. They have
built a Formula Student electric
race car with impressive perform-
ance. It is powered by four 25kW
motors, giving a maximum total
torque of 1588Nm, and the weight
is only 207kg.

Formula Student is an interna-
tional educational competition,
with some 550 teams participat-
ing, each building a new car for
each season. The challenge in-

Bugs and snails
Trace visualisation facilitated firmware
development for an electric race car

Fig. 1: Eleventh generation
Running Snails race car

Fig. 2: Control unit for the
Running Snails car

volves many aspects of the car, in-
cluding acceleration, handling, en-
durance, safety, sustainability, cost
and business aspects. The Run-
ning Snails team has participated
11 times since 2005, so this is
their 11th generation car (Fig. 1).

The racing car is packed with
electronic control units (Fig. 2)
based on STM32F4 microcon-
trollers from ST Microelectronics.
The controllers include a motor
control unit, several sensor and
actuator units, dashboard con-
troller including radio communi-
cations and telemetry, and battery
management system for the 288
lithium-polymer cells. The con-
trollers communicate via Can and
their software is based on Free-
rtos, a popular real-time operating

system, for deterministic multi-
tasking.

They discovered a few issues in
the control software that were
hard to debug using a traditional
debugger. For instance, they had
noticed sporadic errors in their
telemetry system causing incor-
rect configuration of the control
software of the car. The software
in the various control units has
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many parameters, such as calibra-
tion values for sensors and actua-
tors, parameters for the driving
dynamics, and so on. These can be
set remotely via radio communi-
cations and the data are stored in
an external flash memory. Since
the flash storage takes some time,
it is handled by a dedicated Free-
rtos task, using message queues
for synchronisation. However,
sometimes the messages were not
stored properly, causing a lot of
frustration as the car did not
behave as expected. Debug mes-
sages on the Can bus were not
giving the information needed for
debugging.

Using Percepio’s Tracealyzer
software – supplied free under an
academic licence and distributed
by Phaedrus Systems – they were
able to solve this quickly. Trace-
alyzer is a tool for recording and
visualising the behaviour of rtos-
based software designs, including
the execution of tasks, ISRs, rtos
calls and custom user events (Fig.
3).

Apart from a timeline view,

Johan
Kraft:
“The
Trace-
alyzer
visualisa-
tions had
quickly
revealed
the
problem.”

Fig. 3: Tracealyzer is a tool for recording and visualising the
behaviour of rtos-based software designs

Fig. 4: They could
study individual
semaphores in
parallel with the
execution of tasks
and ISRs

more than 20 other supporting
views help explain and overview
the runtime behaviour. All views
are interconnected, allowing de-
velopers to change perspective
quickly when studying a trace to
reveal anomalies better.

“When checking some time
later, we were delighted to hear
that the Tracealyzer had given
great improvements and saved
time in their development,” said
Johan Kraft, founder, CEO and

main product architect of Perce-
pio. “The Tracealyzer visualisa-
tions had quickly revealed the
problem and then helped to verify
the solution.”

For instance, they could study
individual semaphores in parallel
with the execution of tasks and
ISRs (Fig. 4) to see all operations
on the semaphores and the corre-
sponding impact on task schedul-
ing.

Moreover, with the new runtime
insight, they also found that, in
communicating with a tempera-
ture sensor, some SPI timeouts
were way too long: they were then
able to optimise these.

The seat is where drivers and
passengers have most of
their contact with a vehicle,

which is why it plays such a deci-
sive role in how a car is perceived
by the user. Thanks to sophisti-
cated electronic and pneumatic
systems, modern-day car seats
offer a range of comfort and
safety functions.

Many of these functions are in-

Make your seat
Car seats that mould to the body and
provide a massage were among the latest
developments from Continental at last
month’s Frankfurt Motor Show

creasingly finding their way from
premium-class vehicles down to
more budget vehicle classes. In
the future, seats will communicate
with drivers as part of a holistic
human-machine interface to sup-
ply key information.

At last month’s Frankfurt Motor
Show, international automotive
supplier Continental demonstrated
just how advanced modern seating

technology has become.
“Continental makes driving

safer and more comfortable, and
car seats are already making a
considerable contribution here,”
said Andreas Wolf, head of Conti-
nental’s body and security busi-
ness unit. “With our electronic
controllers and pneumatics, we
are making driving comfortable,
relaxed and safe.”

The company supplies con-
trollers for electrical seat adjust-
ments that personalise seats for
the occupants. Memory functions
save these seating positions so
they can be retrieved at any time.
Seat warming, cooling and venti-
lation functions also ensure a
pleasant in-vehicle climate. More
and more safety functions – such
as the ability to assume safe seat-
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ing positions whenever there is a
risk of an accident – are also
being integrated.

Massage and heat
In addition, a diverse range of
massage functions helps to pro-
mote the occupants’ well-being.
Continental uses its expertise as a
system supplier of pneumatic
seats to enable this. Highly dy-
namic massages during driving
promote not only well-being but
also health.

“A massage programme individ-
ually tailored to a particular seat
occupant’s needs is perfectly pos-
sible,” said Wolf. “Overall, in-car
health is set to play an increas-
ingly important role in the future.”

This refers to a study by corpo-
rate consultant Frost & Sullivan.

Continental has laid the techni-
cal foundations for this by devel-
oping a system in which the cells
in the massage mat ensure rapid,
air movement and so provide a
vitalising massage. This effect can
be enhanced by additional heat
supply.

Currently, these kind of com-

Andreas Wolf: “A massage programme individually tailored to a
particular seat occupant’s needs is perfectly possible.”

Air cell for a pneumatic seat control unit

Under the fabric of a modern seat

fort-enhancing functions are ex-
clusive to the premium-vehicle
sector. The desire for comfort,
however, is increasingly influenc-
ing buyers of mid-range and com-
pact-class vehicles, too. Thanks to

the largely modular design of its
systems and intelligent, detailed
products, Continental says it can
offer economically optimised sys-
tems for all vehicle classes.

For example, to adjust a seat au-
tomatically, its precise position
must be known. The sensors re-
quired for this are expensive.
Using software, Continental has
found a way around this.

“Personalised seating comfort is
no longer a privilege for pre-
mium-class vehicles,” said Wolf.

More development
Experts agree that there is a high
potential for innovation in the de-
velopment of car seats.

This is increasingly important,
as Wolf illustrated: “Today, we
save our seat settings either in the
vehicle or on the vehicle key,
which restricts the number of po-

tential users for us. In the era of
car-sharing and brand-new mobil-
ity concepts, we need new, more
personalised solutions such as
those that could be potentially of-
fered via our ever-present com-
panion, the smartphone.”

The seats can also make an im-
portant contribution to automated
driving. One of the challenges
here is to ensure that drivers are
quickly and safely re-familiarised
with the task of driving following
an extended period of automated
driving. Different information
channels are conceivable, al-
though they are not without risk.

Acoustic signals, for example,
are of no use to the hearing-im-
paired, while visual signals force
drivers to avert their gaze from
the road. In-seat signalling could
be the answer here – after all,
drivers are always in contact with
the seat.

A driver could therefore be
alerted to particular situations by a
vibrating seat. This is an area that
offers huge potential for the seat
of the future. As a specialist in
surface materials, the Continental
subsidiary Benecke-Kaliko sup-
plies the fabric for the seats.

Conclusion
Seating technology for comfort
and safety includes seat climatisa-
tion with incremental heating of
multiple seats or seating areas
with just one electronic control
unit. There can be different tem-
peratures for seat cushions and
backrests and ventilation of seats
to remove moisture as well as ac-
tive cooling.

Seat adjustment can be on up to
12 axes. Memory seat adjustment
allows seat positions to be saved
and retrieved with key-specific

storage of the driver’s seat posi-
tion. Also, there can be automatic
seat adjustment, for example
when the vehicle is unlocked.

Other potential features include
anti-pinch protection for selected
seat position axes, easy entry and
exit support, default headrest set-

ting, and automatic adjustment to
a safe seat position before a crash.

Multi-contour seat functions can
adjust the seat to the person’s spe-
cific posture with support for the
lumbar region, a massage function
and dynamic lateral support dur-
ing cornering manoeuvres.
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Headlamps have to cope
with environmental con-
ditions that change every

day. What’s more, they have to be
protected against dust, dirt, de-
posits and condensation if they are
to work effectively and guarantee
drivers a clear view at all times.
Various options are available to
automobile manufacturers and
suppliers for removing moisture
from headlamps.

When selecting a venting mem-
brane as an option, this must be
able to equalise pressure within
the headlamp housing, form an ef-
fective barrier against dirt and
water ingress, and be able to re-
duce condensation.

In cars, conventional halogen
headlamps are increasingly being
phased out in favour of more
modern technology. While stan-
dard halogen lamps are still used
in the subcompact class, xenon
headlamps are now standard in
midsize cars. As premium vehi-
cles already feature LED head-
lamp technology, car makers and
headlamp manufacturers face new
challenges.

The heat an LED lamp generates
in operation is radiated towards
the rear – not towards the glass at
the front, as in a halogen or xenon
lamp. So the coldest area of an
LED headlamp is the lens at the
front. Any condensation that

DRY EYES
Thilo Haiss looks
at how to protect
headlamps against
condensation as
well as dirt and
water ingress
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forms will impact lens clarity and
eventually lead to compromised
and corroded electronic compo-
nents, which shortens the service
life.

Replacing an LED headlamp is
extremely costly, since LED head-
lamps are way more expensive
than conventional halogen lamps.
Headlamp manufacturers and
OEMs are understandably keen on
ways to reduce the frequency of
these types of warranty claims.
Not to mention the damage their
brand image could potentially suf-
fer whenever owners complain
about foggy or dirty headlamps.

Moisture sources
Moisture in headlamps comes
from three main sources (Fig. 1).
The most common of the three is
desorption, which is triggered by
differences in temperature. When
the light source is switched off,
the temperature drops and the
plastic that the headlamps are
made of soaks up moisture like a
sponge. When the light source is
switched on again, the tempera-
ture rises, releasing this accumu-
lated moisture from the material
(Fig. 2). At the same time, the

dew point rises, which can cause
condensation to form at the cold-
est place in the headlamp. The
next time the light source is
switched off, the temperature
drops and the plastic absorbs
moisture. This process accounts
for roughly 80 per cent of the
moisture in headlamps.

Permeation is the second source
of moisture: a process by which
water vapour from the outside
continuously diffuses through the
plastic into the housing interior
over a longer period. The third
cause of moisture is the vent it-
self, through which moisture can
get in and out of the headlamp.

Measuring moisture
Although moisture levels in head-
lamps are frequently expressed in
terms of relative humidity, speci-
fying the dew point is actually
much more useful and to the
point, as it does not depend on
prevailing temperatures. This will
become clear in the following ex-
ample, which demonstrates the
correlation between dew point and
temperature.

In the example, moisture is
measured under laboratory condi-

tions. At +22˚C and 50 per cent
relative humidity, the dew point is
+11˚C (Fig. 3). If the temperature
falls to +15˚C, relative humidity
climbs to 77 per cent. The dew
point remains constant. At +11˚C,
relative humidity reaches 100 per
cent, meaning that the air is satu-
rated and cannot absorb any more
moisture. If the temperature drops
below the dew point, condensa-
tion occurs.

Convection or diffusion
Essentially, there are two methods
of removing moisture and venti-
lating headlamps – convection
and diffusion.

In this context, convection in-
volves open, transverse ventila-
tion and works using at least two
venting tubes, which conduct
moisture outside by circulating
air. This process is triggered by
pressure differentials, produced
when temperatures increase (for
example, when the headlamp is
switched on) or as a result of
movement while the vehicle is in
motion.

These pressure differentials cre-
ate an air current that carries
moist air outside (Fig. 4). Ambient

air is drawn in through the lower
opening and flows out again
through the upper opening. The
disadvantage of open venting such
as this, however, is that dust, par-
ticles of dirt, insects and so on get
into the headlamp along with the
suctioned air. Also, convection
works only when the vehicle is in
motion or the headlamp is
switched on. On top of this, there
is often the problem that air can-
not circulate to the required extent
around headlamps due to the large
number of components crammed
together in the engine compart-
ment.

A more effective means of re-
moving moisture from headlamps
is diffusion. This physical process
causes water vapour to move from
regions of high concentration to
regions of low concentration.

The following law of diffusion
describes this movement: vD = -D
* A * dc/dx, where vD is the dif-
fusion rate and D is the diffusion
constant. Accordingly, to increase
the diffusion rate, increase either
the exchange surface A and/or the
concentration gradient dc/dx.
Here, dc represents the concentra-
tion difference (dc = c1-c2), and

dx is the distance between the
concentrations. The influence of
exchange surface A on the diffu-
sion rate is illustrated in Fig. 5.

In addition, the diffusion rate in-
creases when the concentration
gradient dc/dx is as high as possi-
ble (Fig. 6). This happens when
the following conditions between
the inside and the outside of the
headlamp are met:

• the concentration difference dc
is as big as possible; and
• the distance dx is as small as
possible.

Cap versus membrane
There are two practical options for
facilitating diffusion: cap vents
and venting membranes. As Fig. 7
shows, a venting membrane that is
simply stuck onto the headlamp
housing (adhesive vent) enables
better condensation reduction. The
exchange surface A of an adhesive
vent is typically larger than that of
a cap vent, which has a positive
effect on the diffusion rate.

In addition, adhesive vents have
an average thickness of only
around 0.3mm, whereas cap vents
are often about 20mm in length.

Fig. 1: Three causes of moisture in vehicle
headlamps

Fig. 2: Over 50 per cent of all the moisture that
desorbs is surface moisture

Fig. 3: The water glass analogy demonstrates the correlation
between temperature and humidity

Fig. 4: Temperature rise and
vehicle motion lead to air
circulation in headlamp

As a consequence, the distance
(dx) that the moist air has to over-
come is significantly higher with
cap vents and leads to poorer con-
densation reduction. Furthermore,
dust, dirt and deposits can clog up
the venting path in cap vents, fur-
ther obstructing ventilation.

Ventilation surface
The easiest way to demonstrate
the performance of venting com-
ponents in relation to moisture
transfer is to carry out a moisture
vapour transmission rate (MVTR)
test (Fig. 8). This involves filling
a vessel with 100ml of water,
sealing it airtight, and fitting it
with a venting product. The con-
tainer is weighed daily for two
weeks under laboratory conditions
(+22˚C, 50 per cent humidity) to
measure the volume of water that
has diffused every day.

Measurements show that about
550mg of liquid can diffuse
through the automotive vents in
one day. Meanwhile, automotive
vents with a different exchange
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surface but made from the same
material transport only about
125mg of liquid a day. This
demonstrates the influence of ex-
change surface A. The correlation
between exchange surface
(285mm2/65mm2) and moisture

transported per day is linear.
However, even the smaller mois-
ture vapour transmission rate is
double that of tube vents or cap
vents. This makes this type of
vent particularly well suited for
use in smaller housings such as

Fig. 5: The larger the diffusion surface, the higher the
diffusion rate

Fig. 6: The diffusion rate increases as the concentration gradient rises

tail and fog lamps.
Automotive vents stand out

from other systems through both
their diffusion and their protection
performance. Tube vents use con-
vection, which enables efficient
condensation reduction while the
vehicle is in motion, but does not
protect headlamps against dust,
dirt, deposits or water. In contrast,
cap vents offer effective protec-
tion against dirt and so on, but
they provide only limited diffu-
sion, which leads to poor conden-
sation reduction. An automotive
vent should provide an optimal
balance between protection
against particle and liquid ingress
and reliable, tried-and-tested con-
densation reduction.

These adhesive vents are manu-
factured from expanded polytetra-
fluoroethylene (ePTFE) (Fig. 9).
This material is characterised by
its extremely close-meshed pores,
which are some 20,000 times
smaller than a drop of water and
keep out even the tiniest droplets
and dirt particles, down to a size
of 1.0µm. In addition, ePTFE is
extremely temperature and chemi-

Fig. 9: The microporous structure of ePTFE membranes can be specifically adapted to
the requirements of different applications

Fig. 7: Venting membranes offer
escaping air the shortest path
and the least resistance

Fig. 8: MVTR test demonstrates the diffusion performance
of automotive vents

cal resistant.
Due to its low surface energy,

ePTFE possesses outstanding hy-
drophobic and oleophobic (water-

and oil-repelling) properties.
These are very important, because
under the bonnet the membrane
comes into contact with oils, lu-

bricants, detergents and other typ-
ical automotive fluids. However,
these oleophobic properties are
achieved only by further refining
the membranes. These properties
make venting components with
ePTFE membranes ideal for pro-
tecting headlamps against dirt and
maintaining optimal venting per-
formance over the lifetime of the
vehicle.

Thilo Haiss is
product line
manager for
automotive
lighting at
WL Gore &
Associates
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STAY SECURE
Lars Thyroff explains why security
needs to be at the heart of
the connected car

Cars need to
be protected

The automotive industry is a
hotbed of innovation, with
much discussion and de-

bate around the connected car. On
one side, fans of the connected car
are quick to cite advantages – re-
duced emissions, improved safety
and an enhanced driving experi-
ence.

On the other, there are those
who feel that although the con-
nected car may have potential
benefits, the security aspect is
overlooked. In fact, a recent sur-
vey by VDC Research showed
that while almost 70 per cent of
OEMs said security was impor-
tant, only 30 per cent indicated
that they made changes in people,
processes or tools to improve se-
curity.

In today’s cyber-climate, this is

very worrying, especially when it
comes to something as mission
critical as a connected car. Imag-
ine driving down the road when
all of a sudden your car goes hay-
wire – the radio blares, the wind-
shield wipers hit full speed, the
steering wheel is controlled by an
unseen force and the car starts
pumping its brakes. Were con-
nected cars to be introduced
today, without the appropriate se-
curity infrastructures in place, this
is a very possible scenario,
demonstrated recently by Wired.

Securing the car
Thankfully, the industry as a
whole is becoming fully aware of
this issue, as well as governments
around the world. There is already
legislation proposed that has been

designed to curb the threat of car
hacks and establish new standards
for digital security.

Just as someone wouldn’t build
a home without a solid founda-
tion, car makers, developers and
OEMs are realising that it is criti-
cal to use intelligent security ar-
chitecture as the by-design
foundation for the connected car –
enabling trust in the vehicle, the
data, the network and the ecosys-
tem. This security by design ap-
proach encourages trust in the
connected world, which underpins
a secure, sustainable and success-
ful internet-of-things ecosystem.
When the ecosystem is secure, it
is a lot easier to explain to con-
sumers how the connected car
works – and more importantly to
encourage trust in the connected
car.

The automotive industry and in-
dustrial IoT developers need to
approach connectivity with the
same intelligence as IT system in-
tegrators, recognising that the

software running cars and devices
is a source of potential threats just
like hardware components. Fortu-
nately, they can learn from sensi-
tive industries such as banking
and healthcare that have used dig-
ital security technologies success-
fully for decades, and need not
reinvent the wheel.

What to do
Developers need to undertake
early comprehensive risk evalua-
tions to implement security archi-
tecture across the entire connected
device ecosystem – from the hard-
ware components that enable con-
nectivity, to the software running
the device, and out to the commu-
nications channels it uses.

Security is a fundamental aspect
that needs to be addressed at the
start of the development phase. It
has to be integrated into the hard-
ware and software layers from the
onset of design rather than as an
afterthought.

Developers should follow guid-
ing principles for implementing
end-to-end trust points and coun-
termeasures to mitigate threats:

• Protect the device with tamper-
proof hardware and software. For
example, embedded secure ele-
ments are implemented to add a
layer of physical and digital pro-
tection against intrusion and to
store credentials and data in a
dedicated, secure platform.
• Encrypt and sign the operating
software to protect against attack.
Encrypted software is useless
without the keys and an electronic
signature will ensure that only
validated software is running on
the IoT device.
• Implement strong authentication
and encryption to ensure only au-

thorised people and applications
are granted access to the IoT in-
frastructure.
• Securely manage encryption
keys to protect data and manage
access to connected systems.

Tackling trust
It’s essential to remember that, ul-
timately, OEMs need to promote a
feeling of trust in the connected
car. Consumers regularly see fear
generating stories in the media –
the US government being hacked,
dating web site clients exposed, or
connected car hacks, such as the
Jeep hack.

When it comes to the connected
car, they aren’t just worried about
someone breaking into their car,
they are also concerned about the
possibility of interference while
they are driving, putting their
safety at risk. By ensuring secu-
rity is at the heart of the connected
car in the first place, and then ef-
fectively communicating security
by design to consumers, fears will
slowly ease. Only by addressing
these concerns will the automo-
tive industry gain consumers’ trust
and persuade them to adopt the
connected car.

Consumers want to feel that

they have the freedom to take ad-
vantage of all the features within a
connected car, but they also want
a high level of security. For them,
it’s important to know that their
data are not at risk of being com-
promised, and benefits aren’t
coming at the expense of their
safety or privacy. The main per-
ception challenge that OEMs face
is getting the message across to
consumers that it doesn’t have to
be either/or – they can have all the
benefits while also staying safe
and maintaining privacy.

Car manufacturers have to think
about the overall customer user
experience. They have the expert-
ise, technology and insight to
overcome the challenges they’re
faced with – now they just need to
make sure they do it, and then
ease the fears of consumers to
drive trust and adoption.

Lars Thyroff
is VP of
automotive
at Gemalto
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They may be small, but the
model cars competing in
this year’s Freescale Cup

have been designed by students
who one day could be the brains
behind real autonomous vehicles.
The challenge of the event is to
design a car that can navigate it-
self round a previously unseen
track, with the winner being the
one that can do it in the quickest
time.

And it is a popular event. Well
over 5000 teams took part in the
heats around the world and were
whittled down to the nine com-
petitors in last month’s finals at
the Fraunhofer Institute in Erlan-
gen, Germany. There were of
course some technical restrictions,
as there are in real motor racing.

The teams of up to three stu-
dents each received a standard
Freescale Cup car kit during 2014
and early 2015. They have been
working with their school facility
advisors for six months to create
the fastest smart car in their re-
spective regions. Building this in-
telligent car requires embedded
software programming and basic
circuit creation using Freescale
parts included in the entry kit.
Students can use the default hard-
ware or create their own motor
control hardware and software to
propel and steer their intelligent
car. And they have to interface
with a camera to navigate the car
through the race course by follow-
ing the guidelines.

The standard intelligent car

UP FORUP FOR
THE CUPTHE CUP

Steve Rogerson travelled to the
Fraunhofer Institute in Germany
to watch the finals of this year’s
Freescale Cup

Flavio Stiffan: “It is always rewarding for us to see them reuse
the skills sets they have used in the cup and push forward in
their careers.”

components are the model car kit,
servo, electric motors, a battery
with a charger and a quick start
guide. The specific elements by
function are:

• Chassis – 1/18 scale model;
• Propulsion – 7.2V DC motors
(one for each rear wheel);
• Steering – servo motor;
• Control system – Freescale
Qorivva MPC5606B automotive
controller or Arm Cortex-M
Kinetis MCU industrial controller;
• Motor control – Freescale ana-
logue board with MC33931 H-
bridge; and
• Guidance – cmos camera.

Arm, Elektrobit Automotive and
Mathworks were the three global
sponsors at the event. They pro-

vided hardware and software
support to the students. The
Fraunhofer Institute hosted the
final.

“The students’ commitment,
their team spirit and technical
sophistication during the
Freescale Cup World Champi-
onship 2015 have inspired me,”
said Albert Heuberger, director
of Fraunhofer IIS. “The
Freescale Cup unites and chal-
lenges students from all over
the world. Being one of the
world’s leading application-ori-
ented research institutions, it
has been a pleasure for us to
host this unique event.”

Mathworks provided free
Matlab and Simulink software
to all the teams, and has a hard-
ware support package for the
Freescale hardware provided.
There is also a companion app
for Matlab to help streamline
the software development. This
contains an example that shows
how to view live camera data
from the car and provides a
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model with a simple controller to
help the teams get started.

Online lectures focusing on the
Freescale Cup smart car were
posted on the Freescale Commu-
nity university site and on the
Freescale training site to provide
further information to the stu-
dents, allowing them to find hints
about how to optimise their proj-
ects.

Though this was only the third
worldwide competition, the chal-
lenge has been running in various
ways for 13 years.

“The primary goal,” said Flavio
Stiffan, Freescale’s university pro-
grammes manager, “is to bring
technology to the hands of stu-
dents who are passionate about
embedded techniques and to pre-
pare them for their careers ahead.”

And it works, many previous
students are now working with
Freescale customers and some
with Freescale itself.

“It is always rewarding for us to
see them reuse the skills sets they
have used in the cup and push for-
ward in their careers,” said
Stiffan. “Automotive is one of the
areas with a large amount of em-
bedded technology and a great
market for innovation. When
something goes into production in
automotive, it has been tested for
safety and reliability. We are a
very large major automotive sup-
plier and we can show the ideas
coming through from the new
generation.”

The competition
The winners are measured on
speed. During the morning of the
final, they were given three small
sample circuits that contain ele-
ments of what the final track will
look like. During those hours,
they can try out their cars on these
sample circuits and iron out any
last minute glitches.

After this session, the cars are
placed in the inspection area
where they are checked to make
sure they fit the technical require-
ments. The teams are not allowed
to touch their cars again until the
actual race.

In the race itself, they have three
attempts to complete a lap of the
new circuit, but it is the time for
their first completed lap that
counts in the competition to dis-
courage them doing a slow train-
ing lap to let the car learn the
circuit.

The prize for the winning team
is $3000 plus a paid trip to a mak-
ers event in 2016. The runner-up
gets $1500 and third place $750.
All get certificates and some
boards from Freescale to carry on
working.

The finalists
The nine teams that made it
through their regional heats to
reach the final were:

• Brazil: Urano from Instituto
Federal de Educação, Ciência e
Tecnologia do Ceará (IFCE);
• China: USTB Smartcar from
University of Science & Technol-
ogy Beijing;
• India: Racing Falcons from Ban-
nari Amman Institute of Technol-
ogy;
• Malaysia: Swinburne from Fac-
ulty of Engineering, Computing &
Science, Swinburne University of
Technology;
• Mexico: Dragon Flame from In-
stituto Tecnologico de Ciudad
Guzman;
• South Korea: ESC from Kumoh
National Institute of Technology;
• Switzerland: ARCar1 from
Haute Ecole ARC Ingénierie;
• Taiwan: Three pigs from Na-Workroom: The teams prepare for the challenge

Winners: The team from China won the cup

tional Formosa University; and
• USA: Dinky from the University
Of California Davis.

There were 25 students in total
plus their faculty advisors. The
180m2 racetrack consisted of
speed bumps, intersections, hills
and chicane curves.

The race
South Korea went first and com-
pleted the circuit at the first at-
tempt in a time of 21.242s, setting
the target for the other teams.
Next up was Switzerland, and it
all seemed to be going wrong as
the car twice failed to complete
the circuit before on the third and
final lap it set a new leading time
of 20.760s.

The team from India had been
struggling with technical prob-
lems during the morning practice
and only just got the car to the in-
spection area at the last minute.
These struggles continued and
after a failure on the first lap, it
eventually set a time of 41.431s
plus a one second penalty for fail-
ing to stop at the end.

Mexico was next up and com-
pleted a very jerky first lap to set
a time of 29.581s. Then it was
Taiwan’s turn, another team that
had to do late fixes that morning.
The first two attempts failed to
complete the circuit but success
on lap three and a 25.203s lap
plus a one second penalty for fail-
ing to stop at the end.

This failing to stop was getting
common, as it happened next with
Malaysia, who after failing in the
first lap set a blistering 19.577s
lap, enough to go into the lead
even with the penalty. But next
were the favourites – China, win-
ners of this competition the previ-
ous two years, and they didn’t
disappoint, completing the circuit
in a jaw dropping 17.127s.

The final two contestants – USA
(29.823s) and Brazil (26.303),
both with one second penalties –
couldn’t come close, and so again
China were crowned Freescale
Cup champions.

Conclusion
For the final words, Steve Wain-
wright, general manager of
Freescale, said: “The Freescale
Cup has once again demonstrated
that the mix of high-end technol-
ogy and passion for racing has at-
tracted highly talented students
and educators, with over 32,000
students enrolled worldwide in the
competition this year. Students
find the linkage to automotive and
robotics applications very excit-
ing. The spirit of the game is that
students need to demonstrate ex-
cellent hardware integration and
superior programming to be com-
petitive. The learning achieved
during the last six months will
support those students in success-
fully developing their careers in
engineering. The industry values
highly students who have hands-
on experience in state of the art
technologies, and can demonstrate
the ability to collaborate, innovate
and challenge themselves.”Last minute adjustments
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Keysight Technologies’
Apix 2 compliance appli-
cation has the capability
to characterise and test
automotive pixel link
high-speed serdes (seri-
aliser-deserialiser) tech-
nology using the
company’s Infiniium se-
ries oscilloscopes.

Developed by Inova
Semiconductors, Apix 2
is a multi-channel tech-
nology for high-resolu-
tion in-car video
applications. It can estab-
lish multiple display links
with a bandwidth of up to
3Gbit/s, over two pairs of
copper cables or a single

QSTP cable, and supports
HD video at 24bit colour
depth.

Set-up of the applica-
tion is straightforward,
and it has a user interface
with step-by-step config-
uration dialogues. Testing
and reporting are auto-
mated, providing quick
results and ensuring re-
peatability across test
runs.

The application tests are
according to the AN204
revision 1.1, and simplify
testing multiple configu-
rations. A report is gener-
ated that compares the
results with the specified

Application lets scope test in-car video
test limit and indicates
how closely the device
passes or fails each test.
Engineers can add extra
tests.

The oscilloscope port-
folio includes instruments
with various form factors
with bandwidths from
20MHz to 90GHz.

A low-noise dual-output
power supply from Lin-
ear Technology takes a
single positive input sup-
ply and generates low-
noise bipolar rails up to
plus or minus twice this
input without any induc-
tors. The LTC3265 in-
cludes a boost doubling
charge pump, an invert-
ing charge pump and two
low dropout (LDO) regu-
lators.

The boost charge pump
has a 4.5 to 16V input
range and powers the pos-
itive LDO post regulator
from its output. The in-

Charge pump delivers
duel low-noise outputs

verting charge pump has
a wider input range (4.5
to 32V), which may be
connected to either the
boost input or output. The
negative LDO post regu-
lator is powered from the
output of the inverting
charge pump.

The device is suitable

for various applications
that require low noise
bipolar supplies from a
high voltage input, such
as industrial and instru-
mentation low noise bias
generators, portable med-
ical equipment and auto-
motive infotainment
systems.

The positive and nega-
tive LDO regulators can
source up to 50mA of out-
put each with 100µV
RMS output noise, and
their output voltages can
be independently adjusted
from ±1.2 to ±32V using
external resistor dividers

to generate symmetric or
asymmetric output supply
rails.

The internal charge
pumps function in either
low quiescent current
burst-mode operation for
highest efficiency, or con-
stant frequency mode for
lowest noise. In burst
mode, it draws 135µA of
quiescent current with
both LDO regulators on
at no load. In constant fre-
quency mode the part op-
erates at a fixed 500kHz,
or at a programmed value
between 50 and 500kHz
using an external resistor.

Other IC features in-
clude low external parts
count, stability with ce-
ramic capacitors, soft-
start circuitry to prevent
excessive current flow
during start-up, and short-
circuit and thermal pro-
tection.

The device is available
in a 0.75mm profile, 3 by
5mm 18-lead DFN pack-
age and a 20-lead tssop,
both with a backside ther-
mal pad. The E- and I-
grade operating junction
temperature range is -40
to +125˚C regardless of
package.

The H grade operates
from -40 to +150˚C,
while the MP grade oper-
ates from -55 to +150˚C.

An in-vehicle 4G LTE
M2M router from BEC
Technologies can enable
mobile broadband con-
nectivity for public tran-
sit, light rail, commercial
trucking and freight, and
first responders.

The MX-1000 router is
an all-in-one fixed wire-
less communications plat-
form with secure
connectivity for mission
critical applications and
managed services such as
real-time video and
CCTV, passenger Wifi
connectivity, asset track-
ing, and fleet manage-
ment.

4G router brings broadband
connections to public transit

The rugged compact
design includes integrated
four-port Gigabit switch,
carrier-grade Wifi access
point, multiple SSID and
hotspot functionality,
multi-function USB host
interfaces, embedded
GPS with concurrent-
multi-GNSS engine for
GPS or Glonass, and con-
figurable options such as
dual sim dual radio,

power ignition control
and cloud-based remote
access and management.

To support M2M serv-
ices, MX Connect pro-
vides enterprise level
routing, advanced secu-
rity functionality, quality
of service, SPI firewall,
and auto failover for con-
sistent connectivity and
network redundancy.

“Transport continues to

be a strong segment for
M2M growth driven by
variety or services and
applications,” said D’An-
dre Ladson, director of
product marketing. “The
introduction of the MX-
1000 strengthens our ef-
fort to offer innovative
solutions that create value
and business growth op-
portunities for our cus-
tomers.”

Inductive-load driver
A dual-channel inductive-
load driver from Diodes
is for automotive induc-
tive load-switching appli-
cations, such as window,
door latch and antenna re-
lays, solenoids and small
DC motors. The on-chip
integrated Zener diodes
and bias resistors elimi-
nate the need for several
external components,
which saves cost and re-
duces the PCB footprint.

Inductive-load switch-
ing normally requires a
freewheeling diode to
suppress the voltage spike
that typically results

when the switch is
opened.

The DMN61D8LVTQ
inductive-load driver
avoids this by using a
low-side circuit configu-
ration that employs back-
to-back Zener diodes to
provide an active over-
voltage drain clamp of the
internal mosfet.

The mosfet is also pro-
tected from potentially

destructive transient volt-
ages by ensuring that this
clamp voltage is set
below the mosfet’s ava-
lanche breakdown volt-
age.

System design is eased
with inputs that can be di-
rectly driven by standard
logic devices, microcon-
trollers and FPGAs.
These inputs feature ESD
protection provided by
further Zener stacks.

The mosfets are rated
with a drain-source volt-
age of 60V and a maxi-
mum gate-source voltage
of ±12V.



PRODUCTS

Vehicle ElectronicsPage 39, October 2015

PRODUCTS

Vehicle Electronics October 2015, Page 40

Low data rate cellular
modules supporting LTE
category one for IoT and
M2M applications in the
industrial and automotive
markets are available
from U-Blox.

The portfolio consists
of multi-mode, multi-car-
rier and LTE-only mod-
ules for large North
American carriers. All
modules provide long-
term LTE technology at
10Mbit/s download and
5Mbit/s upload, suitable
for connected-car appli-
cations.

The Toby-R201 variant

LTE cellular modules
support connected cars

for LTE bands two, four,
13 and 17 and HSPA
bands two and five is a
multi-mode, multi-carrier
LTE module with HSPA
fallback for North Amer-
ica. Its form factor in a
24.8 by 35.6mm LGA
package is the same as

the Toby-L2 category
four modules for applica-
tions requiring higher
data rates.

The Lara-R200 for LTE
bands four and 13 and
Lara-R202 for LTE bands
two, four and 17 are LTE
category one modules for
the largest North Ameri-
can carriers, available in a
22.0 by 27.5mm LGA
form factor, and fit on the
nested design pads com-
patible with other form
factors from the com-
pany. Additional variants
for Europe and Apac are
planned.

A system-on-a-chip from
Renesas is for Ethernet
AVB-enabled vehicle
camera networks, com-
plementing the com-
pany’s R-Car devices for
infotainment, instrument
cluster and adas applica-
tions.

The R-Car T2 enables
the delivery of high-reso-
lution camera video
through multiple systems
while maintaining real-
time performance with
low latency levels. These
capabilities suit surround
view monitoring and ob-
stacle detection applica-
tions.

Ethernet AVB provides
features such as guaran-
teed bandwidth and syn-
chronisation of multiple
cameras simultaneously,

Vehicle camera SoC
cuts latency to 1ms

and a system involving
additional cameras that
can be flexibly upgraded.

The SoC supports mul-
tiple standards, including
IEEE 802.1AS, IEEE
802.1Qav, IEEE802.1Qat
and IEEE1722. It has a
built-in H.264 encoder to
provide low-latency com-
pression while maintain-
ing real-time HD video
(1280 × 960) transfer.
Video can be compressed
with latency of less than

1ms and delivered to mul-
tiple systems through the
networks to vehicle sys-
tems.

This enables nearly
real-time data transfer, al-
lowing use in driver
safety assist systems and
making it possible to
switch from LVDS to
Ethernet.

Ethernet AVB also sup-
ports the use of power
over Ethernet, reducing
or eliminating the need
for separate power sup-
plies or dedicated cables
for individual modules.

Power consumption is
down to 40mW typical,
which reduces heat con-
cerns for a sealed camera
module designed to keep
out moisture and dust. It
measures 6mm square.

Samples are available
now. Mass production is
scheduled for December
2016 and is expected to
reach a volume of
500,000 units per month
by September 2017.

Automotive network de-
signers could reduce
complexity and speed de-
velopment with K2L’s
latest Optolyzer Studio
software for Can and Lin.
The multi-bus, single-
software tool supports the
complete development
process from early design
phase to end-of-line test-
ing with gui based on .net
technology.

It allows the use of
common file formats and
lets users create software
extensions by adding
their own functionality.
That open approach com-
bines with the ability to
integrate into a larger
internal development and
test environment, or
connect to other hardware
tools from K2L,
Microchip or third party.

The entry edition lets
users analyse traffic on
one Can or Lin channel,
and can be combined
with the Optolyzer gui
and the Microchip Can
bus analysers. A follow-
up release this year will
add the ability to combine
with the Microchip Lin
serial analyser.

Also available, the
Foundation CL edition
provides capabilities for
testing and analysing net-
work traffic over Can and
Lin, with synchronous
time stamps, in one gui.

Can and Lin
studio cuts
complexity

A reference board for a
small, high-performance
and simple 48V automo-
tive battery monitoring
system is available from
AMS.

The board is suitable for
use in the next generation
of single 48V lithium bat-
tery systems, and in dual
48 and 12V battery sys-
tems, such as those in
passenger and light com-
mercial vehicles and elec-
tric scooters and
motorbikes.

It provides a complete
battery monitoring and
safety system on a single
PCB. It measures the

flow of current through
the battery, and the volt-
age and temperature of
the entire battery and of
individual lithium cells.

A high-side current sen-
sor is connected to the
battery’s positive termi-
nal. This enables the in-
clusion of a battery
disconnect switch that is
automatically actuated
when the current sensor
detects an overload con-
dition. This protects the
battery’s cells from dam-
age and helps prolong the
life of the battery.

Cell balancing is in
hardware, without the in-

tervention of a microcon-
troller or processor. The
board compares the volt-
ages of individual cells
and switches the charge
and discharge current be-
tween cells to maintain an
equal voltage across all
cells.

Because the entire 48V
battery monitoring sys-
tem operates without
complex application soft-
ware, it is easy to imple-
ment in a vehicle’s power
management system. It
also makes it easier for
power system designers
to achieve compliance
with ISO 26262.

Reference board checks 48V batteries

Current sensing resistors
with values down to
0.5mΩ and TCR values
as low as 75ppm are
being launched by Pana-
sonic.

The ERJMS4 and
ERJMS6 have power rat-
ings of up to 5W and case
sizes from 1206 to 2526.
Based on metal plate
bonding technology, the
parts offer long-term sta-
bility. The outer resin
with high heat dissipation
allows for an operating
temperature range of -65
to +170˚C.

They are for industrial,
automotive and trans-
portation applications,
such as engine cooling
fan, engine ECU, braking
system, steering EPS and
transmission systems.

Current
sensing
resistors

Via Technologies has
launched the QSM-8Q60
Q Seven form factor
module powered by a
1.0GHz Freescale i.MX
6Duallite Arm Cortex-A9
SoC. Combining multi-
media performance with
an array of IO, the mod-
ule is for applications
such as transportation, in-
fotainment, industrial au-
tomation and medical.

The module measures
70 by 70mm and com-
plies with the Q Seven
2.0 embedded form fac-
tor. This modular design
approach improves time-
to-market, application-
specific customisation,
stability and long life cy-
cles for those developing
enterprise-grade IoT and
embedded systems.

It features an on-board

Micro SD card slot,
4Gbyte eMMC flash
memory and 2Gbyte
DDR3-10666 sdram. To
provide system design
flexibility, IO and display
expansion options include
four USB 2.0 ports, one
HDMI port, one dual-
channel 18/24bit LVDS
panel, two com ports, Gi-
gabit Ethernet, Can bus
and PCIe x1.

Q7 module for infotainment
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A maintenance-free wlan
access point for connect-
ing networks in demand-
ing railway and
automotive applications
has been introduced by
MEN Mikro. Its robust
design and reliable data
transmission make the
NM50 a suitable gateway
for vehicle-to-vehicle or
vehicle-to-land commu-
nications in safety-critical
environments of the IoT.

Compliant to EN 50155
and ISO 7637-2 (E-mark
for automotive), it fulfils
the requirements for use
in modern public trans-
portation.

Two wlan modules pro-
vide high-speed internet
and local data connection
to multiple wlan compat-

Wireless access point
for robust locations

ible devices. A config-
urable firewall protects
wlan clients and supports
secure and uninterrupted
network connectivity.

Two Gigabit Ethernet
ports on M12 connectors
secure a redundant up-
stream connection to a
local server, or down-

stream to other access
points in a network, to ex-
tend coverage and in-
crease availability of
service. Up to six antenna
interfaces – four at the
front, two at the back –
via RP-TNC connectors
allow redundant and con-
tinuous signal reception.

The electronics are
based on a low-power
Freescale Qoriq Power
PC CPU and are pro-
tected by a conduction-
cooled and robust IP30
aluminium housing. It is
designed for operation at
temperatures from -40 to
+85˚C.

Thick film chip resistors
that provide pulse-proof
performance and ad-
vanced sulphur resistance
for automotive, industrial
and medical applications
are available from Vishay
Intertechnology.

The Draloric RCA-IF
e3 devices have anti-
surge and pulse character-
istics, and for high-
sulphur environments
provide a sulphur with-
stand ability in accor-
dance to ASTM B809 95,
tested at +90˚C for 1000
hours. The resistors are
optimised for applications
such as input circuits or
mosfet gate resistors sus-
ceptible to pulse loads
while operating in a pol-

luted atmosphere.
The devices are avail-

able in seven case sizes
from 0402 to 2512 with
power ratings from 0.063
to 1.0W. Resistance range
is 1Ω to 100kΩ with tol-
erances of ±5 and ±10%,
a TCR of ±200ppm/K
and a limiting element
voltage range of 50 to
500V.

The lead (Pb)-free de-
vices have pure tin plat-
ing and are compliant to
RoHS directive 2011/
65/EU and halogen-free
according to the Jedec
JS709A definition.

An AEC-Q200-
qualified version, the
RCA-IF AT e3, is also
available.

Chip resistors
resist sulphur

A current sense amplifier
can deliver robust isola-
tion and what is claimed
to be the industry’s high-
est bandwidth and lowest
signal delay.

Silicon Labs’ Si8920
amplifier provides current
shunt measurement for
power control systems
operating in harsh envi-
ronments such as electric
and hybrid-electric vehi-
cles.

The amplifier provides
a differential, low-voltage
input scaled for connec-
tion to current shunt resis-
tors, enabling the
controller to make precise
measurements of current
on high-voltage rails
while maintaining electri-
cal isolation. Signal band-
width is up to 750kHz to

ensure rapid, precise DC
measurement and accu-
rate representation of the
primary signal and har-
monics.

It uses cmos-based iso-
lation technology, which
meets UL, VDE, CQC
and CSA standards, sup-
ports up to 5kV withstand
and 1.2kV working volt-
age. Offset drift is
1µV/˚C.

The amplifier provides
0.75µs signal delay
across the isolation bar-
rier, allowing power con-
trol systems to react
rapidly to transient load
conditions.

The device is available
in standard soic and dip
packages suitable for au-
tomated assembly sys-
tems.

Current sense amp
scores on signal delay


