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Borgwarner’s production facility and engineering centre in Itatiba City,
Brazil, recently received Leadership in Energy & Environmental Design
(Leed) certification, a first for an automotive supplier in Brazil. Developed
by the US Green Building Council, Leed certification affirms sustainable
building strategies and practices. Inaugurated in 2013, the environmen-
tally friendly Brazilian campus was designed and built to fulfil the re-
quirements for Leed certification.
“For us, sustainability starts with an idea of how to use our natural re-

sources wisely – including our global network of plants and campuses –
and continues with our advanced technologies, specifically engineered to
improve fuel economy, emissions and performance,” said James Verrier,
president and chief executive officer of Borgwarner.
At the facility, natural lighting helps reduce electrical power consump-

tion by up to 97%. In addition, a highly efficient air conditioning system,
the intelligent reuse of water and rainwater, and specific parking lots for
low-emission vehicles contribute to the environmental sustainability of the
entire campus.

Brazilian plant takes the LeedConnected cockpit
ready for Electronica
A connected cockpit con-
cept for vehicles has been
developed by Visteon to
connect all aspects of the
car securely to the driver
and cloud computing. It
will be on show at the
Electronica exhibition
this month in Munich.
The Oasis (for opti-
mised, adaptable, secure,
intelligent and seamless)
cockpit is designed to in-
tegrate the driver’s cus-
tom profile to the vehicle
infotainment system. The
concept also tracks the
driver’s interaction with
the vehicle and adapts to
his or her preferences
such as apps, pre-set con-
trols and themes to de-
liver a customised driving
experience.
It provides a secure data
pipe that automatically
switches connection types
(modem, phone tether or
Wifi) to maintain uninter-
rupted service to the
cloud.
“Oasis protects the ve-

hicle inside and out,” said
Mark Zeinstra, global
connected services man-
ager at Visteon. “Visteon
secures the in-vehicle net-
work to deliver seamless
connectivity through a
single access point allow-
ing firewall protection
and validation of all mes-
sages.”
The concept is currently
being shown to global ve-
hicle manufacturers.
By using a web portal,
the owner can review his
or her driving history and
vehicle diagnostics and

be alerted to potential ve-
hicle maintenance needs.
Car makers can use data
analytics to determine
how occupants are inter-
acting with the vehicle
controls to improve future
iterations of the human-
machine interaction.
“The smart data feature
receives keen interest
from customers,” said
Zeinstra. “They immedi-
ately begin brainstorming
its potential as they con-
sider the various ways
this information can be
used.”

Visteon’s connected cockpit will be at Electronica

Fleet management to soar in Americas
The installed base of fleet
management systems will
reach 12 million units in
theAmericas by 2018, ac-
cording to analyst Berg
Insight. Its report says the
number of active fleet
management systems de-
ployed in commercial ve-
hicle fleets in North
America was 4.0m in
2013’s final quarter.
Growing at a CAGR of
15.3%, this is expected to
reach 8.1m by 2018.
In Latin America, the
number of active fleet
management systems is
set to increase from 1.9m
in Q4 of 2013, growing at
a CAGR of 16.1%, to
reach 3.9m in 2018.
The top ten providers of
fleet management sys-
tems in theAmericas now
have a combined installed
base of more than 2.5
million active units in the
region. Leading providers
including Fleetmatics,
Trimble, Zonar Systems
and Telogis all have more
than 300,000 active units
in this market.
The consolidation trend
in fleet management has
continued and the market
has seen major transac-
tions in recent years.
Qualcomm divested its
Omnitracs business,
which pioneered the fleet
management industry in
the 1980s. Omnitracs has
acquired other providers
– most notably the com-

peting heavy truck fleet
management provider
XRS with more than
100,000 subscribers. Fuel
card and workforce pay-
ment provider Fleetcor
has acquired Nextraq

based in the USA while
the tyre manufacturer
Michelin has acquired the
Brazilian fleet manage-
ment provider Sascar.
“These two deals are
particularly interesting

due to the fact that the
well-known acquirers are
newcomers to the fleet
management space,” said
Rickard Andersson, sen-
ior analyst at Berg In-
sight.
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The low power and small
size of Q7 form factor
embedded boards make
them ideal for automotive
applications, according to
Neil Wood, who recently
took over as UK regional
sales manager for Con-
gatec. He said typical of
these were number plate
recognition systems in
police cars.
“These have to be low
power and the Q7 is ideal
for the requirement,” he
said at last month’s Engi-
neering Design Show in
Coventry. “And you don’t
have thermal problems,
so they can be fanless. It
is a lot better than going
for Com Express.”
He said Q7 was suitable
for almost anything that
went into a car, such as
control and monitoring in
emergency vehicles, and
infotainment systems that
were computer based.

Mazda showed its next-
generation adaptive LED
headlights at Ceatec in
Tokyo last month. The
autonomous high-beam
control will become part
of the car maker’s I-
Activsense safety line.
Adaptive LED head-
lights use LED array
high-beam technology
that splits the LEDs into
four independently con-
trollable blocks. Like
high beam control, a re-
lated system available
with all new-generation
Mazdas, the adaptive
headlights use a camera
to detect oncoming and
preceding vehicles.
But instead of switching
off the high beams en-
tirely to avoid impairing
other drivers’ vision, it
shuts off only the LEDs
shining in their direction,
so the high beams remain
always on, enhancing vis-
ibility and thus safety.
It also comes with
wide-distribution low
beams, which add LEDs
to the sides of the head-
lamps to shed light where
conventional headlights
do not. Highway mode
automatically adjusts the
forward aim of the head-
lamps upwards when
travelling at highway
speeds to illuminate road
signs and potential obsta-
cles earlier.

The next generation of
TRW’s camera system
will have an expanded
object detection range
and field of view to meet
adas requirements. The S-
Cam 4 family – due out in
2018 – will include a sin-
gle lens, mono-camera
version based on a stan-
dard housing and me-
chanical package to help
meet test protocols such
as pedestrian triggered
automatic emergency
braking (AEB) and po-
tential requirements in-
cluding a crossing bicycle
AEB test.
The three-lens Tricam 4
version will support ad-
vanced semi-automated
driving functions. This
adds a telephoto lens for
improved long distance
sensing, and a fish-eye
lens for improved short
range sensing for semi-

There needs to be a radi-
cal change in attitude
among software suppliers
if recalls due to software
problems are going to be
reduced or stopped, be-
lieves John Paliotta, chief
technology officer at Vec-
tor Software.
He said many compa-
nies made the mistake of
giving the job of writing
code to their best pro-
grammers and having
others handling the re-
quirements and testing,
but he said it should be
the other way round.
“I think they should
have the best guys doing
the interfaces and testing
and let a kid do the imple-
mentation; it is not that
important,” he said at last
month’s Engineering De-
sign Show in Coventry,
UK. “It is the require-
ments and testing that are
the key to quality, and not
the code writing.”

Video analytics compa-
nies Videantis and Vis-
coda joined forces at last
month’s Ethernet and IP
Automotive Technology
Day in Detroit to demon-
strate automotive vision
algorithms and process-
ing technology.
Viscoda’s history is in
algorithm development
for digital image process-

ing, computer vision and
3D scene analysis, while
Videantis licenses scala-
ble processors optimised
for computer vision and
video coding, bundled
with software libraries.
“We launched our part-
ner programme last year,
and we’re now very
pleased to add Viscoda,”
said Hans-Joachim Stol-

berg, Videantis’ CEO.
One feature of the com-
bined system on display
was that the adas algo-
rithms don’t run on a
high-end multicore CPU
and GPU combination in
the dashboard. Instead,
the algorithms run on a
very small, low-power
processor integrated in-
side the camera.

Q7 could be answer to
in-vehicle problems

“We keep getting en-
quiries for a lot of in-ve-
hicle applications and for
vehicle diagnostics,” he
said. “Vehicle diagnostics
use a lot of hand-held bat-
tery powered equipment,
and Q7 is ideal in that en-
vironment.”
He said this included on
production lines as well
as by garages for vehicle
repairs and maintenance.

Most in-vehicle uses for
Q7, he said, were in the
aftermarket, for equip-
ment added once the ve-
hicle was on the road.
“We are seeing this
more in Europe, but not
so much in America and
Asia,” he said. “But we
see America as a big key
growth area for the fu-
ture. I don’t think Q7 is
well known out there.”

Neil Wood: “Q7 is ideal in that environment.”

Adaptive
headlights
debut

Videantis and Viscoda join forces

Camera aims to
add more to adas

The right half of the image shows the field of view of the current S-Cam 3
technology and the left half illustrates the enhanced capabilities of the
Tricam multi-lens camera

Increase
software
testing call

automated driving func-
tions such as highway
driving assist and traffic
jam assist.
“The S-Cam4 family
represents another signif-
icant step forward in our
roadmap to support adas
and premium safety and
comfort systems,” said
Peter Lake, TRW execu-
tive VP of sales and busi-
ness development.
The family will be

equipped with Mobil-
eye’s Eye Q4 image
processor and object
recognition algorithms to-
gether with TRW’s longi-
tudinal and lateral control
algorithms to enhance
performance in premium
adas and semi-automated
applications.
Packaging will include
an integrated processor
and imager in a size sim-
ilar to a deck of cards.

Tomtom uses real weather data
Satnav firm Tomtom aims
to enable faster journeys
by calculating routes
based on actual weather
conditions.
As well as providing
precise traffic jam infor-
mation, Tomtom Traffic
now warns drivers about
upcoming slow moving
traffic due to heavy rain

or snow. By being better
informed about the
weather situation up
ahead, drivers can take
smarter decisions about
how to get to their desti-
nations faster.
“By knowing the exact
traffic situation across the
entire road network we
can calculate the quickest

route to help people get to
their destination faster,”
said Ralf-Peter Schäfer,
head of Tomtom Traffic.
“Bad weather can cause
travel delays. By factor-
ing this in, we give driv-
ers advanced knowledge
about the road ahead to
make journeys faster and
more predictable.”
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A Swedish collaboration started by Volvo between academia, various in-
stitutions and industry – the Non-Hit Car & Truck project – has devel-
oped sensor fusion technologies that provide a seamless 360˚ view
around a car. One of the project’s challenges was to build one cohesive
detection system out of a number of discrete sensors installed around the
car, something that has never before been accomplished. This required
developing a centralised sensor fusion framework to enable the various
technologies – cameras, radar, lidar, GPS and so on – to share informa-
tion efficiently.
Through this framework, the system provides a complete 360˚ view of

the environment and perceives any potentially threatening objects that
drivers would otherwise not be able to see.
The 360˚ view is enhanced by the manoeuvre generator, a feature that

uses software to identify collision-free escape routes in all traffic scenar-
ios. It works by constantly analysing threats around the car, and can
even assist drivers with auto-braking and steering.

Sensors to give all-round view

Telogis and Isuzu Com-
mercial Truck ofAmerica
are collaborating to de-
velop connected vehicle
products and services.
The resultant telematics

system they hope will
create a stronger owner-
ship experience by im-
proving overall vehicle
performance.
“Today, Isuzu defines

its connected vehicle and
telematics strategy by
collaborating with Telo-
gis,” said Shaun Skinner,
executive VP and general
manager of Isuzu Com-

Isuzu banks on Telogis
mercial Truck, at a dealer
meeting in Albuquerque,
New Mexico, celebrating
Isuzu’s 30th anniversary
in the USA. “We chose
Telogis because of their
focus on innovation, and
their industry-leading ex-
perience with built-in
OEM location intelli-
gence, with a mutual goal
of providing Isuzu cus-
tomers with the very best
ownership experience in
the medium-duty truck
market.”
Telogis provides a
SaaS-based connected in-
telligence platform for
companies that require
telematics, route optimi-
sation, commercial navi-
gation, work order
management and mobile
integration services for
their mobile workforces.
“The combination of
Isuzu’s leadership in the
low-cab-forward com-
mercial truck market and
the innovative solutions
on the Telogis platform
will deliver significant
cost savings and opera-
tional efficiencies for
Isuzu customers,” said
Susan Heystee, executive
VP at Telogis. “This next-
generation technology
brings Isuzu Truck built-
in connectivity and intel-
ligence that can only be
achieved through this
kind of collaboration with
the manufacturer.”

FIA regulations are re-
stricting engineering in-
novation in Formula One
cars, claims Bob Bell,
technical director for
MercedesAMG Petronas.
“Most engineers will
agree that it is not as
much fun because the
regulations limit the inno-
vation and creativity,” he
said at last month’s Engi-
neering Design Show in
Coventry, UK. “But I am
still impressed with the
amount of innovation
there is. There are still
places where you can in-
novate.”
He said there were
times when you got mo-
ments of brilliant innova-
tion that did not need lots
of simulation and model-
ling, but sometimes there
was just a spark of an idea
but to make it work in-
volved a huge amount of
simulation and model-
ling.
“We want to encourage
innovation,” he said,
“then work out how to
manage it. I want people
knocking on my door
with new ideas. We con-
centrate on the young
guys and work hard to
make them work together
from day one. We need
them to work collabora-
tively and innovate col-
laboratively as we look
for the best ways to ex-

FIA restricts Formula One innovation,
says Mercedes technical director

ploit the regulations.”
He said most changes in
regulations were made for
safety reason and despite
Jules Bianchi’s recent ac-
cident the sport had an
enviable safety record.
“I get more worried
when my daughter gets
onto her event pony than I
do when our drivers get

into the cars,” he said.
He said the reason Mer-
cedes was dominating
Formula One at the mo-
ment was that it was the
first to find a good bal-
ance between the aero-
dynamics and the new
powertrain regulations
that came in this season.
“A good Formula One

car is all about good com-
promise,” he said. “Be-
fore this year, the
powertrains were all on a
fairly level playing field,
but this year there is a
vast difference between
the different power-
trains.”
Another area of com-
promise comes from race
telematics.
“If we let the data engi-
neers and the simulation
engineers have their way,
you would have too many
sensors on the car and the
weight would go up,” he
said. “Again, we have to
find a compromise.”
He said what helped
was the culture in Mer-
cedes where they encour-
aged people to hold their
hands up to mistakes.
“We don’t point the fin-
ger back at them,” he
said. “We learn and we
move on.”

Bob Bell: “I want people knocking on my door
with new ideas.”

Pioneer is to license
Abalta’s Weblink for in-
clusion with its in-vehicle
multimedia product line.
By using Weblink, Pio-
neer car electronics cus-
tomers can connect their
smartphone via USB for
easier set up and elimi-
nate the need to purchase
additional cables.
The first products with

Weblink technology are
expected before the end
of the year.
“Pioneer is the global
leader in the automotive
aftermarket industry and
their decision to use
Weblink strongly vali-
dates our technology,”
said Michael O’Shea,
president and CEO of
Abalta Technologies.

Weblink creates a sec-
ond virtual screen for
apps on a smartphone that
is then sent to a vehicle’s
screen via USB, Blue-
tooth orWifi. Users bene-
fit from the flexibility to
use Android and iOs de-
vices without additional
set up. It also works with
factory-installed vehicle
infotainment systems.

Pioneer licenses Abalta’s Weblink
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Working together
Steve Rogerson reports from last month’s
Aesin automotive electronics conference at
the University of Warwick, where he found
a refreshing willingness for collaboration

Delegates were greeted by this Jaguar
Land Rover Range E low carbon vehicle
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Sarah Macken: “We want to
develop the UK.”

Alan Banks: “I am keen to
make this move.”

Derek Boyd: “We can make this
industry more attractive.”

Alan Banks, chairman of Aesin,
added: “The problem we are try-
ing to solve with the connected
corridor project is that we have a
vast network in the UK that
doesn’t have the capacity or band-
width. It is possible to have a con-
nected car architecture and
combine it with an intelligent
transportation corridor.”
Phase one, he said, has started to
look at the feasibility and business
case. Phase two will be an off-site
moving demo and phase three an
on-site live demo.
“The connected corridor is our
first major project,” said Banks. “I
am keen to make this move.”
Sarah Macken, chief executive
of Esco, added: “We want to de-
velop the UK as a centre for elec-
tronic system innovation. We are
trying to make the UK as one of
the best places in the world for in-
vestment in electronic systems.
The internet of things is an area
we are particularly involved in
and this will connect with auto-
motive in terms of connected de-
vices.”

She said the electronic systems
sector in the UK had an annual
turnover of around £80bn and
Esco’s aim was to help this grow
to £120bn by 2020.
Jerry Hardcastle, chair of the
Automotive Council’s technology
group and general manager of
Nissan’s technical centre, said:
“There is a real opportunity for
suppliers making premium prod-
ucts to establish a base in the UK.
We want the tier ones to return to
investing in R&D in the UK.”
He said working together with
Aesin was an effective way to
consider the opportunities and
challenges that were faced by the
electronics supply chain and to
develop coherent and complemen-
tary strategies to promote further
mutual growth.
The project has also received
support from industry. Helen
Finch, senior manager for re-
search and technology at Jaguar
Land Rover, said: “We make sure
we engage with the Automotive
Council. This is important be-
cause it gives a consensus for the

UK automotive industry and it
makes sure we are working in the
same direction as UK automotive
developers.”
The situation in the UK is reach-
ing a critical point, believes John
Miles, chair of the Automotive
Council’s intelligent mobility
working group, as the country is
one of the most congested on
earth and the population in the
UK is growing to the point where
it could be the most populated
country in Europe by 2035.
“If we put more and more de-
mand on our transport infrastruc-
ture, then it reaches a point where
it can’t cope,” he said. “Things
will stop working, and we are get-
ting very close to that. We need to
solve this problem in an intelli-
gent fashion.”
Given that 92% of transporta-
tion in the UK is by road, this he
said meant increasing traffic ca-
pacity by 30% by 2030 and 50%
by 2050. At the same time, the
number of accidents needs to be
reduced, the user experience
needs to improve and emissions

Vehicle ElectronicsPage 9, November 2014

Britain has always been
good at forming commit-
tees and bodies to talk

about problems, to produce re-
ports about how to solve the prob-
lems, but the real problem is how
to turn that talk into action. And
for that you need not just talk but
targets, not the isolation of indi-
vidual organisations but coopera-
tion and collaboration between
them.
Thus it was refreshing to see at
last month’s Aesin automotive
electronics conference at the Uni-
versity of Warwick not just Aesin
but also the UKAutomotive
Council, Innovate UK and the

Electronic Systems Council
(Esco) all on the same platform
offering support and getting be-
hind Aesin’s inaugural project of a
connected corridor.
Aesin, a UK expert group fo-
cussed on automotive electronic
systems, was established in Sep-
tember 2012 by a number of auto-
motive sector organisations and
NMI, the UK’s electronic systems
trade association, in response to
the explosive growth of electron-
ics in cars.
The collaborative research proj-
ect aims to demonstrate the possi-
bilities for novel services and
business models when a car is re-

liably connected to a mobile wire-
less communications network. Its
target is to produce results within
18 months.
“We have to work together to
make the UK a more attractive
place for start-ups and for corpo-
rates to invest,” said Derek Boyd,
chief executive of NMI, as he
opened the conference. “If we
work collectively, we can become
a focus for the electronics industry
helping it work with key verticals
such as automotive. We provide a
unique platform for people to
work together. We can make this
industry more attractive and
stronger going forwards.”

Despite high-profile legal cases such as the Toyota
settlement, managers are still only paying lip serv-
ice to ensuring software quality in safety critical
automotive systems, according to Barry Lock
(right), UK manager for Lauterbach.
The code in the Toyota case, he said, was

spaghetti and contained undocumented legacy
code.
“There were many possible ways of failure and

it was badly designed,” he said.
The response of management in the UK, he said,

has been to specify ISO 26262 on most projects
and say publicly that software and quality is high
priority with unlimited budget.
“But the engineers are saying budgets are tighter than they have ever been,” he said. “They are

understaffed and timescales are tighter.”
He said although available tools could help them, they were not used.
“We sell a thousand times more tools to mobile phone companies than we do to automotive,”

he said. “Though nobody in the UK is using our tools, their competitors in Europe and Asia are
buying them in volume. Why is the UK not buying our tools? One engineer said if he asked for
more budget to get more tools his job would be outsourced to India.”
So, he said, we have senior managers in the UK saying they have the budget but the engineers

on the ground saying they haven’t.
“Somewhere in the middle, something is going wrong,” he said. “I think the problem is the UK

has too many accountants in management positions.”

Managers paying lip service to quality
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A simulation system for narrowing failure modes down to only
those that will cause a serious malfunction was described by
Chris Aden (above), product marketing manager for Synopsis.
“How do you know your design meets safety requirements?”

he asked. “Not just what the system is supposed to do but what
it is not supposed to do. You have to map all the failure modes
to what the device is not supposed to do.”
He proposed using simulation to verify that certain failure

modes would cause malfunctions.
“We have a low-cost way to map the failure modes to the mal-

function,” he said. “We have tangible ways to see which failure
modes will lead to which malfunctions.”
For example, he looked at a steering system, which is an Asil D

hazard. There are tens to hundreds of possible safety centred
malfunctions and hundreds to thousands of failure modes,
which could mean 100,000 safety scenarios.
“The system models we can create can simulate multiple haz-

ards and malfunctions,” he said. “In the steering example, the
simulations show that only one of the faults leads to a hazard.
Some others lead to malfunctions, but not to safety hazards.
Engineers can thus save time by focusing on the failure modes
that violate safety goals.”

Focusing on
critical safety modes

was predicting a 44% growth in
traffic from 2010 to 2035.
“We need to look at how we can
move forward with new technol-
ogy,” he said. “We can’t work on
our own any more. V2x technol-
ogy provides a real opportunity.”
Jon Horsley, lead technologist
for automotive at Innovate UK
(formerly the Technology Strategy
Board), said that automotive was
undergoing wholesale change
globally.
“Not in a hundred years has so
much changed on a vehicle,” he
said. “This is being driven by
emissions targets and changing
customer demands. It is creating
new challenges and opportuni-
ties.”
He also said that end-of-life and
recyclability were becoming
prominent.
“There is a lot of value in the
components,” he said. “You don’t
want to send them all to the scrap
heap; you want to get some of it
back.”
Robert Evans, chief executive
office of Cenex, believes the auto-
motive industry has never been so
open to new technologies. Cenex
was established in 2005 as the
UK’s first centre of excellence for
low carbon and fuel cell technolo-
gies. Today Cenex operates as an
independent not-for-profit consul-
tancy specialising in the delivery
of projects, supporting innovation
and market development, fo-
cussed on low carbon vehicles and
associated energy infrastructure.
“Once it was difficult to get
heard by the motor industry,” said
Evans, “but now there are oppor-
tunities for developers of new
technologies. They are hungry for
technology that can lead to low
carbon vehicles.”
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Jerry Hardcastle: “There is a
real opportunity.”

Helen Finch: “We engage with
the Automotive Council.”

Jon Horsley: “Automotive is
undergoing wholesale change.”

John Miles: “Things will stop
working.”

Phil Proctor: “We can’t work
on our own any more.”

Robert Evans: “They are
hungry for technology.”

need to come down.
These he said were among the
aims of the Lutz (Low-carbon
Urban Transport Zone) pro-
gramme. Part of the programme’s
vision is to look at personal mo-
bility, which he said was not
going to go away.
“We are looking at autonomous
vehicles in terms of two-seater
pods,” said Miles.
The pilot project will be in Mil-

ton Keynes, with the first stage to
have just three pods with trials
starting in 2015. The second stage
will be to increase the number of
pods to around 40 to see how it
works as a system before a large-
scale roll-out.
A promise of investment in the
road network came from Phil
Proctor, principal intelligent trans-
port systems advisor for the High-
ways Agency.

“There is going to be a new
level of financial investment in
the roads,” he said. “We are going
to get £15.1bn over the next five
years. It will be the biggest up-
grade of our network ever.”
He said that the road network in
England was one of the safest in
the world given the amount of
traffic, but he said congestion was
costing the UK about £4bn a year.
And the Department for Transport
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Delegates were given more details
about the National Automotive Inno-
vation Centre (Naic), which is being
built on the University of Warwick
campus. Building work has just
started and aims to be completed by
the end of 2016 ready for a 2017
opening.
There will about 1000 engineers

working at the centre of which 600
will be from Jaguar Land Rover,
which has invested about £51m of the

expected £94m cost. The other 400 engineers will be from aca-
demia and the automotive supply chain.
“We are very proud to have the Naic on site,” said Gunwant

Dhadyalla (above), principal engineer for the Warwick Manufac-
turing Group (WMG), part of the University of Warwick. “It
will be the biggest facility on site. It is fantastic for us.”

Work starts on Naic

As the Vehicle Electrical System
Integration (Vesi) project enters
the final year of its four-year mis-
sion, project manager Leigh Mur-
ray from the University of
Warwick gave an update on its
progress. One of the main goals of
the project is to reduce the cost of
an electrical powertrain – which is
more expensive than the power-
train in an internal combustion en-
gine vehicle – by integrating
functionality.
Using £3.1m ESPRC funding,
the universities and industrial
partners were split into six re-
search teams working towards
three demonstrators. The six
teams are looking at power semi-
conductors, design tools, packag-

Researchers aim to reduce
cost of electric powertrain

ing, motors, converters and pas-
sive components.
The power semiconductor team
at Warwick is growing layers of
silicon carbide on a silicon wafer
to develop 1200V lateral Schottky
power diodes and 1200V lateral
mosfets. The design tools team is
exploring simulation software for
power drive trains in electric vehi-
cles, as well as heat removal tech-
niques and liquid cooler design
and simulation.
Packaging chips on a substrate
rather than using wire bond and
solder techniques could improve
reliability, hopes the third team.
The motors team is exploring al-
ternatives to rare-earth permanent
magnets to get round demagneti-

Leigh Murray

sation problems, expensive mate-
rials and limited supply.
The converters team is develop-
ing an integrated on-board battery
charging system using single-
phase, three-phase and multi-
phase charging. And the passive
components team is trying to im-
prove the miniaturisation of
wound components and inductor
performance by using 3D thermal
models.
“Work is ongoing and we are
feeding this work into our demon-
strator teams,” said Murray.
The first demonstrator team is
trying to build a high-performance
ferrite motor. The second is inte-
grating power conversion tech-
niques for reducing EMI. And the
third is constructing an integrated
on-board battery charger.
“There is a lot of research being
done at the universities and it is
great that we have the support of
industry,” said Murray. “The proj-
ect will finish in eight to nine
months time.”
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Tim Styles (right) from Aptcore described a cycle detection system for
buses that has been on trial in Bristol and London since March and is
about to go into production.
The system can recognise a cycle undertaking a bus and alerts the

bus driver to its existence so that he or she doesn’t make a manoeuvre
that could endanger the cyclist.
Called Cycle Eye, it uses Aptcore ACR102 radar processing IP on a

Xilinx Zynq FPGA.
“The system was detecting 98% of cyclists with only one or two

false alerts per hour,” said Styles.

Cyclist detection

Security is the cloud hanging over
the whole connected car vision,
according to Tony Webb, field ap-
plications engineer with Green
Hills Software.
“The state of security isn’t ex-
actly great,” he said. “Security
breaches are in people’s minds.
Criminals can be very innovative
so it makes sense that security is a
great concern.”
He said that once someone had
found a way into a car, they could
have access to everything, and
they don’t need a physical con-
nection as Bluetooth and cellular
both provide entry points.
The trick he said was to min-
imise complexity.
“But is often much more diffi-
cult to write a simple piece of
software,” he said. “Software en-
gineers tend not to write a few
lines of code because it makes it
look like they are not doing much.
But if it is simple and elegant, it is
harder to hack.”
Other techniques include only
giving access to resources that are
needed.
“Don’t give applications the

Simpler code can be more secure

right to access all files, send net-
work messages and so on,” he
said. “Build up systems from
small components and go for a
single engineer per component.
Follow a process to make sure
everyone knows what is going
on.”

He also said to have the work
validated by an independent exter-
nal expert. “Don’t mark your own
work,” he said.
Other things to be considered in-
clude secure boot, access control,
authentication, encryption, fire-
walls and lifecycle management.

Tony Webb: “If it is
simple and elegant, it
is harder to hack.”
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Packaging is a weak point in relia-
bility for power semiconductors
but the latest techniques for re-
moving wire bonding are improv-
ing the situation, according to
Andrew Stewart, senior global
account manager at International
Rectifier.
In electric vehicles, the devices
are found in the three main power
blocks – battery management,
main inverter and DC-DC con-
verter. The common challenges
are removing heat, reducing size
and weight, increasing reliability
and keeping costs down.
“The ideal power semiconductor
device allows current to flow with
minimum resistance and induc-
tance, and allows the heat to be

easily extracted,” said Stewart.
“But packaging is a weak point in
reliability; it increases the cost
and reduces performance.”
He said traditional wire-bonded
packaging had improved, but this
improvement was incremental.
“This is stuff that has been in
the field for a long time,” he said.
“It is time for something revolu-
tionary.”
He said the next generation
would use solderable front metal
technology, which can be used for
mosfets and IGBTs up to 1200V
and can handle die up to 225mm2.
It involves diodes and IGBTs
mounted on direct bonded copper
substrate.
“The user can mount these on

The number of processing centres
in vehicles will reduce as manu-
facturers combine processors into
hubs and domain controllers, be-
lieves Chris Turner, product mar-
keting manager at Arm.
“There are at least 100 silver
boxes hidden around vehicles
these days,” he said. “I think the
number of boxes will reduce as
the vehicle makers combine them
into domain controllers.”
But he said there would still be
intelligence at the edge, with the
sensors and actuators. However,
he said the boxes should not be
considered as processors but
groups of processors.
“When we unscrew these boxes,
we will see a number of chips and
within each chip a number of
processors,” he said.
The connected cars will also

Overcoming wire bonding problems

Andrew Stewart

Virtualisation could be key in processor consolidation

mean a lot more information that
needs to be dealt with.
“Once we have V2V and V2I
radio systems installed in vehicle,
we will start to get information
not just from the car in front but
from the cars in front of that,” he
said. “This means we will get a lot
more information about what is
going on, especially about vehi-
cles braking.”
Automotive, he said, was now

becoming more a focus for Arm,
and he said this would grow with
version eight of the Arm architec-
ture as it will contain virtualisa-
tion capabilities.
“Our goal is to do something
useful,” he said. “Software devel-
opment represents 10% or more of
the cost of developing a vehicle.”
Version eight was announced
about a year ago but the processor
IP that will implement it has not
yet been released nor who will be
the lead silicon partners that will
take it into production.
“But we need people to know
that it is coming,” he said, “as
they work on their own hypervisor
solutions so they don’t go off in
the wrong direction or waste soft-
ware development time. It will be
another couple of years before it
is in silicon.”

whatever ceramic substrate they
want,” he said. “There is no wire
bonding, so you eliminate yield
loss due to wire bonding issues. It
is a seismic shift in reliability as
bond wires are the most common
failure mode.”

Chris
Turner:
“Our goal
is to do
something
useful.”
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The move to open source is caus-
ing disruptions in the automotive
market place, claimed Andrew
Patterson, business development
director at Mentor Graphics.
He said that in 2011, open
source accounted for just 9% of
the market in automotive but by
2013 it had reached 19% and was
still growing.
“It is a very fast growing sector
of software,” he said. “The move
to open source is a new way of
working for many OEMs and tier
ones globally.”
However, he said standards such
as ISO 26262 were a long way
from open source and so the chal-
lenge was merging these together.
“Drivers and passengers also
have different needs, and we need
to address both of them with con-
nected car systems,” he said. “We
need to get real-time traffic infor-

Open source is disrupting market

mation into the vehicles. And we
have to find safe ways of getting
uncertified software, such as some

Android apps, into the vehicle.”
Within the vehicle, he said there
had been a revolution in the way
things were connected together.
Ethernet has come into the car to
handle multimedia. Autosar and
Genivi are helping.
But as for open source, he pre-
dicted that Linux would dominate.
“Linux infotainment design
starts are increasing,” he said.
“And the Genivi version of Linux
is growing slowly. The market is
standardising round Apple
Carplay and Google Android
Auto. Mirrorlink is providing
open source options for Android.”
For overall connectivity, he said
Autosar was dominant and by
2020 there would be an Autosar
ECU in every new vehicle. But he
said there was a mistrust as to
whether the separation between
software within the car was
secure.

An anti-lock brake and traction
control functions developed by the
University of Surrey can provide a
significant improvements in overall
vehicle dynamic performance. This
is the view of Phil Barber (right)
from Jaguar Land Rover talking
about the E-Vectoorc (Electric VE-
hicle Control and individual wheel
Torque On and Off Road Condi-
tions) project funded by the EC.
The university had 11 partners in

the project as it aimed to improve safety and comfort using vehi-
cle dynamic simulation and hardware-in-the-loop combined with
real on and off road testing.
“It is being used on different vehicle sizes and applications,”

said Barber. “And it reduces energy consumption. The aim is for
it to be used in a larger European project.”

Dynamic improvement

Andrew Patterson: “Drivers and passengers have different needs.”
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BODY LANGUAGE
Stello Matteo Billé, Doriana Montella and Romeo Letor
discuss the main trends and innovation drivers in
automotive body electronics

Body control modules (BCMs) are
becoming a necessity for car makers,
for example, in the MQB platform
being used by Volkswagen
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The way the electronic sys-
tems in today’s vehicles
evolve is essentially the re-

sult of different requirements,
which drive product innovation
and the roadmaps of the semicon-
ductor industry. The content of
electronics in modern vehicles is
continuing to augment the annual
growth rate of global electronic
systems demand in automotive –
estimated to be stable at about 7%
for the next five years; body elec-
tronics are forecast to experience
basically the same growth.
Innovation driving factors can

be clustered into four main cate-
gories – not always sharply dis-
tinct:

• Requirements of international
standards and regulations: Applied
to car gases emissions, electronic

systems, and single component
level;
• Application specific require-
ments: Includes the requirements
for higher reliability, smarter diag-
nostic capability, and smaller di-
mensions and weight;
• Systems cost optimisation: Re-
duction of the overall system cost
to improve the competitiveness
and ease of design for further pen-
etration of electronics; and
• New applicative domains.

Standards and regulations
Other than the well-known AEC-
Q100 standard – which sets the
minimum qualification require-
ments of electronic devices used
in the automotive industry – elec-
tronic components must also com-
ply with a huge number of
additional regulations.

As a general consideration,
these regulations each shape the
development of the new product
and impact the entire development
cycle, from design rules through
packaging technology, up to de-
vice qualification.
As an example, electro-mag-

netic compatibility is regulated by
several specifications both in
terms of electro-magnetic emis-
sions and of immunity to distur-
bances. Some of these
specifications are peculiar to car
makers, others refer to interna-
tional (Cispr and ISO) or geo-
graphical standards (SAE in North
America).
International standards also set

the conformance tests for Lin and
Can transceivers whose certifica-
tion is indispensable for guaran-
teeing – for instance – the

Fig. 1: Global comparison of light-duty vehicle fuel economy and GHG emissions standards
(source ICCT)

Fig. 2: Typical connections diagram for lighting systems
using relays

inter-operability of devices from
different electronic suppliers.
Also, RoHS restrictions on the

use of hazardous substances ap-
plied to electronic devices has re-
quired the elimination of lead
from any electronic devices, forc-
ing the development of new pack-
aging technologies capable of
combining the needs of miniaturi-
sation efforts and higher power
density dissipation together with
respect for the environment.
What makes things even tougher

is that the norms themselves
evolve, thus obliging the semicon-
ductor industry to align in one of
two ways: the ones following the
pace established by the new regu-
lations; and the ones who – going
beyond the pure norms – become
an active part of the legislating
community.
On top of those specifically ap-

plied to electronic systems and
single components, world-wide
local legislations that introduce
limits on vehicles’ emissions of
both pollutant substances and CO2
are modifying cars’ architecture
with regards to the supply of
power loads and adoption of more
efficient electronics.
Although these new standards

especially impact powertrain sys-
tems where, for instance, what
were belt-driven loads are now
becoming electrically powered,
and pumps and fans are run by
highly efficient brushless BLDC
motors, some influence is also
seen in car body control modules
(BCMs). As an example, the
deeper penetration of solid-state
intelligent power switches enables
a significant saving in terms of
wiring costs and weight: up to
50kg of cabling according to one
report, resulting in saving up to

3.5g/km of CO2 emissions.

Application requirements
Led by such features as active and
passive safety systems, enhanced
human interfaces (head-up dis-
plays and touch screens for exam-
ples), and body convenience
elements, the pervasiveness of
electronics in the automotive mar-
ket is forecast to continue increas-
ing. In particular, because of the
growing demand for higher qual-
ity and premium car sales in the
Chinese market, the value of the
electronics content per car in
China is forecast to grow annually
by a 3.5% average in the years
2013 to 2018.
As a natural consequence, body

electronic systems are subjected
to an incessant increase of com-
plexity that challenges the elec-

tronic systems’ architecture defi-
nition and design with application
specific requirements and needs:

• PCB heat and power dissipation
handling in a context where the
number of loads increases and
both the available space and target
weight tend to decrease;
• Simplified diagnostics required
for solid-state power switches to
reduce the growth of both the
number of connections on the
PCB and the required resources to
the application microcontroller;
• The optimisation and minimisa-
tion of the overall number of con-
nections both between ECUs and
between ECU and loads, to com-
pensate for the copper content and
weight increase linked to higher
overall complexity;
• The optimisation and minimisa-
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Fig. 4: Package size reductions over the years

tion of the wire harness section
(and thus weight) again required
to compensate for the copper con-
tent increase linked to the higher
overall complexity;
• The reduction of the stand-by
current; and
• Increased reliability.

Body control module
As mentioned, the number of
loads managed by the BCM is in-
creasing just as the requirements
for BCM box weight and size are
decreasing. This dramatically in-
creases the power density the
BCM manages, which in turn
makes it extremely important to
measure load power consumption
and the temperature of the PCB
and devices – with the final aim of
keeping system performance
under control. The task of moni-
toring both of those values re-
quires a supervising application

microcontroller with very high
computational power.
This means the PCB design can

be made simpler due to the lower
number of additional external
components and needed intercon-
nection on the PCB between con-
trol and actuation stages. The
simplification of BCM thermal
performances’ optimisation is
thanks to being able to perform a
thermal map of the PCB through
power devices during the develop-
ment stage.
The soldering process may be

verified after the modules’ pro-
duction. A smart power distribu-
tion may be implemented by
selectively turning off selected
loads in case of module over-heat-
ing. Real-time enhanced diagnos-
tics even in off-state could
provide, for example, anomalous
warming of devices in off-state.
This also reduces the number of

Fig. 3: Typical power distribution box

connections and wire harness
content.
An accurate design using elec-

tronic switches rather than elec-
tro-mechanical relays could use a
wire harness up to two times thin-
ner. The reduction in the number
of fuses needed in the BCM also
benefits the design process in
terms of space and weight saving.
Consider the typical connections

diagram for lighting systems
using relays shown in Fig. 2.
To limit the number of fuses re-

quired, loads are normally clus-
tered so that multiple loads are
protected by one fuse. As an ex-
ample, consider the two blinker
lines. It’s clear that to allow nor-
mal operations of all the loads at
the same time, the fuse must be
chosen so as to sustain the maxi-
mum amount of current. Due to
this, and to guarantee that cables
are protected by the fuse, the har-

ness itself must be properly cho-
sen to sustain a short circuit cur-
rent higher – in any conditions,
for example, for any short circuit
current – than the rated fuse cur-
rent. For this reason, this process
results in a cabling that is chosen
based on the overall load and not
on the single line load.
Clearly, the problem may in the-

ory be resolved by using one fuse
per load, but this would be de-
manding in terms of cost, weight
and space, especially considering
the afore-mentioned increase in
the number of convenience loads
per automobile.

Cost optimisation
Recently, the complexity of the
BCM and the requested system
functionality were limited to driv-
ing a few loads and basic diagnos-
tic requests. Due to this, the
pressure for system cost reduction
was focussed on the mere cost of
the silicon devices needed to drive
the few loads. As mentioned ear-
lier, this situation is quickly
changing.
The number of loads driven by

the body computers together with
the pressing requests from car
makers for better diagnostic and
safety has increased the system
complexity and moved the focus

of cost reduction onto the overall
system cost of ownership, rather
than on the pure silicon device
cost.
For a given PCB size, it’s clear

that an increased module com-
plexity needs higher integration
inside the electronic components.
For smart power switches, this
trend is even more evident. De-
vices must integrate more and
more intelligent functions – such
as protection and diagnostics –
while squeezing both the silicon
and the package for overall PCB
size, weight and cost reduction.
From the standpoint of the re-

duction of the overall cost of own-
ership, the support for the BCM is
becoming a necessity for car mak-
ers, for example, the MQB modu-
lar transversal toolkit platform
from Volkswagen. By enabling
the re-use of the same PCB on dif-
ferent car’s segments and models,
the modularity reduces the costs
of design, qualification and pro-
duction, while improving the
quality and shortening the devel-
opment time.

Applicative domains
And, finally, another factor driv-
ing innovation is new applicative
domains for body electronics.
Other than the replacement of

halogen and HID lamps with
LEDs, which is already consid-
ered a consolidated trend for the
market, the introduction of elec-
tronic devices inside the power
distribution boxes is considered
the biggest opportunity for semi-
conductors beyond traditional
perimeters.
Today’s typical power distribu-

tion boxes, see Fig. 3, can contain
up to 200 fuses and 30 relays re-
sulting in 1.5kg pure hardware
weight and not negligible physical
dimensions. Additionally, the
adoption of traditional fuses with
related intervention time obliges
the car maker to dimension the ca-
bling based on fuse characteristics
rather than nominal load.
To be successful in this market,

the manufacturer must embrace
this trend and own the necessary
technologies to build its product
line with dedicated features – such
as low on-resistance, device in on-
state in stand-by with low quies-
cent current consumption – and
allow the replacement of both
fuses and relays.

Stello Matteo Billé, Doriana
Montella and Romeo Letor
work for the automotive
product group at ST
Microelectronics
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The Lexus NX marked the
company’s first entry into
the mid-size premium

SUV segment. It was conceived
under the development concept of
Premium Urban Sports Gear,
much like high quality sports
watches, bikes and fashion, as an
edgy and emotional design to ap-

MAKING IT CLEAR
The Lexus NX is breaking new ground
with surround sound digital technology

peal to new customers who lead
urban and active lifestyles.
The highly competitive mid-size

sports utility vehicle market is one
of the fastest growing in the motor
industry. Globally, demand for
mid-size SUVs has grown almost
seven-fold in the past seven years
and it is expected to top one mil-
lion per year in 2015.
Lexus pioneered the premium

SUV segment with the launch of
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the RX in 1998. With the subse-
quent arrival of both the GX and
LX, the company has gone on to
establish a reputation for setting
benchmarks in quality, design flair
and advanced technology in the
premium SUV and 4x4 markets.
Premiered in Europe in Septem-

ber, it was also the first vehicle to
incorporate the Clari-Fi technol-
ogy from Harman. Clari-Fi auto-
matically analyses and improves
the audio quality of compressed,
digitalised music sources. The
technology is part of the Mark
Levinson Premium surround-
sound audio system in the NX.
The audio industry has experi-

enced a dramatic shift from vinyl
LPs and CDs to compressed, digi-
tal files enabling the sharing of
music across various mobile de-
vices as well as streaming music
services increasingly accessed in
today’s vehicles. The compression
process has made audio more mo-
bile than ever, but at the price of
audio quality. Compressing audio
files can discard up to 90% of the
original audio content captured in
the studio. As a result, consumers

cannot experience music in the
way the artist originally intended.
Clari-Fi is said to transform the
listening experience back to a pre-
compression era, by addressing
this deterioration of audio quality
by restoring what has been lost, to
deliver a rich, uncompromised lis-
tening experience from any com-
pressed music source.
Vehicle Electronics caught up

with Etienne Plas, senior manager
of product communications for
Lexus Europe, at the European
launch.
“In the course of the develop-

ment of the new NX, Harman in-
formed us about this new
technology,” he said. “Of course
we were very interested in imple-
menting it in the new NX and for
it to be the first car to feature this
technology.”
Unlike other products in the

market today, Clari-Fi does not
simply add equalisation and boost
bass, or focus only on leveraging
high-resolution file formats on a
proprietary device. It analyses
digital audio signals in real time
and rebuilds them during play-

back. It does not mask the effects
of heavy compression by adding
new effects, but instead uses an
algorithm to put back what is lost
during the compression process.
The result? High-quality audio
from compressed digital files
from any playback source –
including the car.
“Lexus’ aim is to provide a high

level of on-board well-being
thanks to the use of advanced
technologies that enrich the driv-
ing experience,” said Plas. “Pro-
viding a premium sound system is
an important part of this. How-
ever, people often listen to music
from compressed digital files such
as MP3, which offer limited audio
quality. It’s therefore very useful
to have a technology that will re-
store audio quality to a superior
level, hereby allowing the driver
to fully benefit from the quality
our sound system can deliver.”
The Mark Levinson system uses

the technology across 14 speakers
in 12 locations, carefully designed
and placed strategically through-

Positioning of the speakers in the Lexus NX

Etienne Plas: “We know our
customers genuinely value the
quality of the audio systems.”

Inside the Lexus NX

Start of production of the Lexus NX at the Miyata plant in Japan

out the vehicle cabin, to create an
optimum listening experience.
Powered by a ten-channel ML5
amplifier, the 835W audio system
delivers high quality audio to
driver and passengers alike.
“We know that our customers

genuinely value the quality of the
audio systems in their Lexus vehi-
cles,” said Plas. “We are confident
that any technology that further
enhances this quality will be fully
valued by them.”
Clari-Fi technology is already

featured in Harman‘s JBLAuthen-
tics series of wireless home enter-
tainment sound systems and will
be incorporated in a range of
home, multimedia and automotive
products in 2015, but Lexus is the
first automotive OEM to use the
technology. Plas is pleased about
that.
“When we are confident that a

new technology brings added
value to our customers, we are of
course eager to implement it as
quickly as possible in our vehi-
cles,” he said. “Lexus has a long-
term relationship with Harman.
We are very pleased with our on-
going collaboration with its engi-
neers to develop high quality
audio systems, each specifically

designed for our respective
models.”
As to the future, Plas said that

there were plans to use the tech-
nology in other models.
“This will be provided on future

Lexus models equipped with
Mark Levinson systems, but we
cannot yet comment on which
model will receive this technol-
ogy, or when,” he said.
Dinesh Paliwal, Harman’s chief

executive officer, added: “We are
proud to continue our 13-year
partnership with Lexus, and ex-
cited that the new NX vehicle,
which will be the first automobile
in the world to feature Clari-Fi,
will also be available on the Euro-

pean market. Clari-Fi is a signifi-
cant technological advancement
that transforms the listening expe-
rience for the millions of people
who don’t want to sacrifice qual-
ity for the convenience of down-
loaded and streaming digital
music.
“We develop technologies that

help recording artists realise their
vision. We also want consumers to
experience the music the way it
was intended – whether at home,
on the go or in the car. Now, driv-
ers with the Lexus NX Mark
Levinson surround sound system
will have an unparalleled listening
experience with the breakthrough
Clari-Fi.”
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Oh Misra C
Fergus Bolger explains
the effects of the latest
version of Misra C on

software quality initiatives
in automotive system

development
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Software quality is now fun-
damental to the automotive
industry. All stakeholders,

from top-level automotive manu-
facturers through multiple tiers of
component suppliers, need to give
quality assurance to their cus-
tomers along with delivery of
high-quality and compliant sys-
tems and components. With the
release of Misra C: 2012, the pre-
eminent coding standard for the
automotive world continues to
evolve as a sophisticated and ro-
bust containment of the C lan-
guage.
In parallel to this, approaches

adopted on a more regional basis
to achieve software quality are be-
coming more mature, witness the
Japanese industrial and regulatory

bodies’ engagement in finding
ways to relax in a highly con-
trolled fashion the strict guide-
lines of these self-same Misra
coding rules. Reflecting the in-
creasing complexity of the em-
bedded software domain,
automated tooling for checking
and monitoring software quality is
growing more sophisticated and
serving a wider community of
stakeholders.
The automotive sector has for

many years been on a quality-im-
provement mission. Driven by the
proliferation of software applica-
tions residing in the average car,
and the enormous growth in the
size, volume, interaction and in-
teroperability of these pieces of
software, the challenge has been

to place all this development in a
controlled and robust quality envi-
ronment. OEMs and suppliers
need to ensure they have better
visibility and control over the
quality of all the software and are
increasingly relying on the use of
tools and coding standards to help
give quality assurance to their
customers and avoid the risk of
costly recalls and delays in devel-
opment.

Quality
Today the automotive industry has
the twin standards initiatives of
the ISO 26262 functional safety
standard and Misra C coding stan-
dards that jointly represent a solid
basis for setting software quality
goals in the sector.

A brief history of Misra in
the automotive industry
The genesis of automotive software began
more than 15 years ago, when automotive
engineers switched from mechanised control to
software-based, first with assembler and then
quickly progressing to the C language. The
popularity of C as the language of choice was
based on the availability of trained program-
mers and the language’s high flexibility.
Recognising the difficulties and pitfalls of the

C language, especially for automotive engineer-
ing groups with more mechanical than soft-
ware expertise, an initiative to address this was
started by the Motor Industry Research Asso-
ciation. It sponsored an expert committee that
comprised industry and software tooling com-
panies to produce the first public C coding
standard, Misr-C (1998).
Starting as a UK initiative, it quickly reached

the global automotive sector, and in fact soon
transcended industry lines into many different
non-automotive applications. There have been
two successors to this initial standard, a 2004
and most recently a 2012 update of the
original Misra C standard, reflecting the
pervasive interest and adoption of this
successful initiative.
Along with adoption of strong defensive cod-

ing practices, the automotive industry ad-
dressed functional safety with a new ISO
standard 26262, as an adaptation of IEC
61508. This standard, ratified in November
2011, applies to automotive passenger car pro-
duction, and has been widely adopted by the
automotive industry. It mandates the use of
strong defensive coding standards such as
Misra C.

Comparisons between the 2004 and 2012 versions of Misra

Ratified relatively recently (No-
vember 2011), ISO 26262, which
is an adaptation of IEC 61508, ad-
dresses functional safety in pas-
senger car production, and has
been widely adopted by the whole
automotive industry. It mandates
the use of strong defensive coding
standards such as Misra C.
The Misra C coding rules,

which can be deployed either as a
subset or in their entirety, have al-
ready become the de-facto stan-
dard since their introduction in
1998 and recent second revision
in 2012. Misra C is used within
organisations’ development
groups and between suppliers,
contractors and customers to en-
sure code quality and compliance.
The new revision of Misra C

primarily supports the use of the

C99 standard of the C language as
well as C90 with the additional
benefits that brings for software
developers who can now exploit
C99’s enhanced features in data
handling in their products. By
adding C99 support, the standard
has been updated with new rules,
improved explanations and defini-
tions to ensure correct contain-
ment of the C language to ensure
compliance with the standard.

Stakeholders
Different stakeholder groups
often have a different
perspective and approach
to software quality.
However, in an increas-
ingly diverse software
ecosystem it is a necessity to
share a common basis for

Misra C: 2012
guidelines
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What’s new in
Misra C: 2012
• Language versions: Support is now provided for C99 as
well as the C90 standard.
• Rules: 11 new rules have been introduced to curtail the
usage of some potentially dangerous C99 language features.
• Rule classification: The addition of a new mandatory rule
class. These are non-negotiable rules whereby deviations are
simply not permitted.
• Rule compliance and enforceability: Enhancements to
ensure that, wherever possible, rules are amenable to
automatic enforcement.
• Improved rule definition: More rigorous definitions with
comprehensive explanations and rationales.

Summary of the Misra C: 2012 guidelines

measuring quality.
For senior managers in automo-

tive companies, quality is heavily
influenced by regulatory demands
and fiduciary responsibility, and
monitoring quality has become as
important as cost and schedule.
What is needed at this level is an
overall picture of software quality,
a common and consistent meas-
urement standard, and a trend line
for current and past projects with
particular focus on upcoming re-
lease milestones.
Software engineering groups

need a more detailed and in-depth
quality focus, but crucially one
that matches this top-line meas-
urement.
For project leaders and man-

agers, the detailed state of compli-
ance to the applicable standard
and overall quality goals must be
readily available, broken down by
developer and project.
For developers, quality tooling

must integrate right into their soft-
ware development environment
and produce precise quality ad-
vice relating to the latest code
changes.

The quality assurance group has
often had to rely on external lag
metrics such as testing failures
and bug data collection. What
they really need is a quality sys-
tem focussed on true leading
measures such as detailed coding
compliance, code complexity
measures and other inherent soft-
ware quality artefacts.

Deployment pitfalls
There are a number of common
pitfalls when deploying a quality
system:

• Something that works for a de-
veloper on isolated code might not
adequately scale up to entire proj-
ects and throughout the organisa-
tion;
• Analysis must yield near-zero
false positives – all diagnostic
output must reflect real address-
able conditions;
• Likewise, no area of quality con-
formance should be ignored or
missed – every coding rule must
be addressed with meaningful di-
agnostics;
• Real-world limitations in the

achievement of full compliance
must be recognised – sophisti-
cated and controlled deviation
from rule adherence is needed;
and
• Visibility at higher organisation
levels must match the detailed
low-level compliance efforts –
any disconnect between stake-
holders will lead to disenfran-
chisement.

Recent trends
The automotive sector has seen
dynamic growth in software use
over the past decade, and recently
we are seeing some quite pro-
found trends in the area of quality
attainment and focus.
While analysis tools have histor-

ically been applied in a validation
and verification mode once the
code has been written, in recent
years there has been a strong drive
for more upfront use by develop-
ers as they write the actual code; a
clear manifestation of prevention
being better than cure. This is
firstly coming from users de-
manding that suppliers demon-
strate upfront compliance to
industry best practices. And, sec-
ondly, from the diverse and dis-
tributed contributors to
predominantly software-based
components who want to reduce
the disruptive rework impact of
non-compliant code.
An interesting extension to the

principle of deviation to full com-
pliance is underway in Japan. The
industry is coming together to or-
ganise a tightly controlled set of
deviation cases from full Misra
compliance. Each case where a
deviation is to pertain must be
agreed and its rationale, safety
case and other background infor-
mation stated upfront. Only the

set of agreed deviations would be
permitted to apply across the
Japanese automotive industry,
which marks an extension in so-
phistication in coding compliance.
Therefore, companies supplying
globally would need to be able to
validate their code base for indi-
vidual market conditions.

Automated tools
Static analysis, the key ingredient
for achieving code quality, is an
integral part of the development
environment. Extending it across
the enterprise requires an ap-
proach that recognises different
levels of user engagement.
The facilities needed in a good

quality management reporting
system include:

• Review of diagnostic output,
provided to an audience outside of
the development environment, is a
strict necessity;
• Exploring underlying non-com-
pliances and code bugs promotes
greater collaboration between
stakeholders;
• A key capability is the presenta-
tion of trend charts of project-

level metrics covering compli-
ance, complexity and other suit-
able measures yielding
cross-project comparisons and
pre-release warning signals; and
• Advanced collaboration features
can include annotation of coding
decisions and common under-
standing between all appropriate
stakeholders, and a deep-rooted
code inspection environment
backed up by sophisticated expo-

sure of source code details.

When embraced, this holistic ap-
proach to testing using automated
tools promotes a higher level of
productivity, code quality and
code reuse, which in turn will lead
to faster time to market for new
projects and reductions in over-
runs and rework.

Summary
The automotive sector is enjoying
a period of rapid growth and so-
phistication in software applica-
tions. There is recognition of the
need to match functional enhance-
ments with quality initiatives, and
to ripple this philosophy out
through the supplier chain. Recog-
nising the pitfalls in deployment
of such a system, the answer is to
be found in sophisticated and ca-
pable automated tooling that de-
livers quality analytics to all
stakeholders.

Fergus Bolger is chief technical
officer at PRQA

Fergus
Bolger
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The effects on the environ-
ment of transportation has
become a major influence

in designing modern vehicles. But
one company is taking this to new
lengths. This is Riversimple, a
company set up with the sole pur-
pose of eliminating the environ-
mental impact of personal
transport.
As such, the company has de-

signed a car that should be avail-
able next year that emits nothing
but water yet will be capable of
doing the equivalent of
70km/litre, about 200mpg.
“We’re designing a radically

new car, which will be in market
trials late next year,” said David
Rothera, vehicle electronics engi-
neer at Riversimple. “It emits
nothing but a tiny amount of
water and will do more than the
equivalent of 200mpg.”
The UK-based business has as

its chief designer Chris Reitz, who
has assembled a design team in
Barcelona. Reitz was the original
designer of the Fiat 500. Many
team members have worked in
Formula One.
The car is said to break new

ground in fuel efficiency and en-
vironmental performance. It’s
powered by a hydrogen fuel cell,
and has been designed from

Keeping it simple
Cloud-based
computer-aided
design tools are
helping bring a
revolutionary car
from idea to
production

The technology demonstrator achieved the equivalent of 300mpg
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scratch with lightweight but
strong composite materials. It
weighs less than half as much as a
conventional car, and is highly
aerodynamic and stable.
The technology demonstrator,

which is on display in the Atmos-
phere gallery of London’s Science
Museum, achieves the equivalent
of 300mpg and emits nothing
more than a teaspoonful of water
on long journeys.
What will also be different

about Riversimple is that the com-
pany will not be selling the cars,
rather offering what it calls mobil-
ity as a service.
Customers will pay a fixed

monthly fee for the car; the fee
will include fuel, insurance and
maintenance.
“We believe that this leasing-

rather-than-buying concept could
change how the world uses and
values its reducing resources,”
said a Riversimple spokesperson.
“It aligns our business interests
with the environment’s. That is
why we are adopting it right
through our supply chain and are
pushing for it to be adopted in
other industries.”

How the car works
The car uses what the company
calls a network electric platform.
There are four electric motors,
one in each wheel. Each motor is
capable of regenerative braking to
generate electrical energy when
the brakes are applied. Super ca-
pacitors store this energy and pro-
vide most of the power for
acceleration.
Low-powered hydrogen fuel

cells and a body made of light-
weight composites give the effi-
ciency and range that would not
be possible from just inserting
the fuel cells into a conventional
vehicle.
Decoupling acceleration and

cruise power requirements means
the fuel cell needs only to be sized
to meet the maximum steady de-
mand when cruising. This is usu-
ally only about 20% of the
maximum power required when
accelerating.
In a conventional car, the engine

provides the power for accelera-
tion and cruising; but as a car is
only accelerating for about 5% of
the time, and the power needed
then is five times what it is when

cruising, it means that for 95% of
the time the car is carrying around
an engine and transmission that is
five times larger than necessary.
In this electric vehicle, almost

all braking is done by the electric
motors, capturing the energy of
the car in motion, rather than
using conventional brakes that
just waste the energy as heat. This
energy is then stored in a bank of
super-capacitors. Because super-
capacitors can be both charged
and discharged very rapidly, they
can provide 80% of the power re-
quired for acceleration. Therefore,
only a fifth of the power is re-
quired from the fuel cell that
would be required if it alone was
replacing the engine in a conven-
tional car, which leads to a large
reduction in its cost.
Mass decompounding is an

emergent property of whole sys-
tem design rather than attempting
to squeeze a fuel cell into a car ar-
chitecture that is designed for a
combustion engine and then try-
ing to persuade it to behave like
one. The reduced size of the fuel
cell, and elimination of a gearbox
and driveshafts, results in weight
reduction. This leads directly to a
lighter chassis, as this is usually
designed to hold on to a heavy en-
gine and gearbox in accidents.
This in turn means less power is

needed, which means lighter com-
ponents, and so a lighter chassis,
meaning less power and so on,
and this effect is magnified by
using lighter materials, compos-
ites, for the chassis as well. Fur-
thermore, all these weight
reductions lead to narrower tyres
and make power assisted systems
for brakes and steering redundant;
this virtuous circle of mass de-
compounding leads directly to

Fig. 1: Arcadia wiring schematic shown running in a standard
web browser

The car uses a network electric platform

significant improvements in effi-
ciency.

Design tools
Riversimple adopted the Cadonix
Arcadia cloud-based automotive
harness cad tools to develop the
road-going version.
“The Arcadia tool is excellent in

several respects, but what really
stands out is the enthusiasm and
support of the Cadonix team,”
said Rothera. “This will be key for
us as we address the very specific
challenges of creating a ground-
breaking vehicle and delivering it
on time.”
He cited the tight integration be-

tween the circuit design and the
harness tools as a strong point for
Arcadia.
“Cloud based design is new for

us,” he said, “but even at this
early stage we’ve come to appre-

ciate the flexibility of being able
to access the design from any-
where.”
Research and development of

the two seater vehicle is taking
place in Wales. The team is aim-
ing for a fuel efficiency of more
than 70km/litre, a range of
480km, 0-48km/hr in 5.5s, and a
cruising speed of 88km/hr. The
lightweight composite body is key
to achieving this performance, but
inevitably makes the electrical de-
sign more complex as it does not
offer a return path.
“Arcadia is a flexible and intu-

itive tool, which will be fully able
to address the need to include a
return path, and other issues spe-
cific to the design of this unusual
vehicle, said Rothera.”
Andrew Armstrong, managing

director of Cadonix, added:
“Riversimple is developing a pio-

neering vehicle which may well
set the tone for the automotive in-
dustry of the future. We are proud
and delighted that they have cho-
sen the Cadonix Arcadia environ-
ment for their hydrogen cell
powered car. We look forward to
working with them on this proj-
ect.”
Arcadia is a software tool pro-

viding schematic design, animated
circuit simulation and analysis,
electrical networking, harness de-
sign and full design rule checking
for wire harness layout and manu-
facture. Using the integrated sim-
ulation capabilities, engineers can
ensure their design intent is car-
ried through into the physical im-
plementation. It interfaces with
the most popular 3D mcad and en-
terprise wide PLM and ERP tools,
allowing projects to transition eas-
ily and smoothly into manufac-
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Fig. 2: Arcadia schematic provides real-time schematic simulation

Fig. 3: Wiring harness design on Arcadia showing wire table and
bill of materials

ture. Users can import databases
and designs from many legacy
systems.

How Arcadia works
A key advantage of cloud technol-
ogy is that it lowers the depend-
ency on capabilities of both the
designers and their workstations.
All the processing power that is
needed for schematic routing and
simulation, harness design render-
ing, database operations and re-
porting is at the server end.
High-bandwidth networking
means users only need a modern
web browser to send commands to
the server and respond to its out-
puts, see Fig. 1. This platform-ag-
nostic approach means harnesses
can be designed on any desktop,
laptop or mobile device, anywhere
that has an internet connection.
There is no software needed and
designers can log in and work
from the office, at home or any-
where.
Designers using cloud-based cad

can tap into a lot of computing
power from the server. For exam-
ple, Arcadia delivers schematic
design, animated circuit simula-
tion (see Fig. 2) and analysis,
electrical networking, harness de-

sign as well as full design rule
checking for wire harness layout
and manufacture. Users can select
from around 12,000 components
in the standard database and im-
port many thousands more from
their existing data and newly cre-
ated catalogues.
Cloud-centric cad provides vir-

tually limitless storage, allowing
designers to monitor the ever-ex-
panding range of connectors,
fuses, switches and other circuit
components coming onto the mar-

ket. Bundles can be created in the
harness editor, either from exist-
ing schematics or as new designs.
Sleeves, connectors, terminals and
seals can all be incorporated.
Legacy designs from older soft-
ware can be incorporated into the
system, complete with their bill of
materials and component data.
Integrating schematic layout

with electrical simulation lets the
user verify harness designs,
checking voltages at any node and
ensuring that components are per-
forming well inside their limits. A
set of reporting options helps new
and modified designs satisfy
statutory scrutiny, see Fig. 3.

Conclusion
Computer-aided design has be-
come an increasingly important
factor in improving quality, driv-
ing down costs, lowering time-to
market and maintaining a compet-
itive edge. As Riversimple has
shown, emerging cad technologies
are set to raise the bar even
higher: to the cloud, in fact.
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Steve Rogerson reports from last
month’s Matlab Expo held at
the Silverstone racing circuit

DOINGDOING
THETHE
MATHSMATHS
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There were a lot of calls
at the conference to take
advantage of Matlab’s
ability to allow collabora-
tion on projects.
“It’s about collabora-
tion,” said Graham Reith
from Mathworks. “Usu-
ally many engineers are
involved in different parts
of the design flow. It is
rarely one person.” He
said each person could
bring valuable expertise
from their discipline.
“Model-based engi-
neering helps,” he said.
“Model-based design
gives greater confidence
that you are going to have
effective product.”
Mathworks senior ap-
plication engineer Marta
Wilczkowiak pointed out:
“There is no such thing as
perfect code. Let’s think
what the world will be
like if we all collaborate.”
And Andrew Bennett,
principal engineer for
Mathworks, added:

Connectivity, algorithms,
low-cost hardware and
people computing every-
where are the main forces
driving innovation and
engineering today, be-
lieves Tanya Morton, ap-
plication engineering
manager at Mathworks.
“Connectedness is a
significant transforma-
tion, especially in modern
cars,” she said. “We are
seeing more of the cars
connected together in
traffic flow applications.”
But she said the four
main changes of connec-
tivity, algorithms, low-
cost hardware and
computing everywhere
were all linked to each
other.
“Algorithms are in

everything,” she said.
“Algorithms are the
brains of the smart sys-
tems that are around
today.”
But she said the “in-
credibly exciting area”
was the growth of low-
cost hardware such asAr-
duino, Raspberry Pi and
Lego Mindstorms EV3.
“These low-cost de-
vices are really fuelling
innovation,” she said.
“They are making engi-
neering more accessible.
It is hardware for the
masses.”
She said a good exam-
ple of how these elements
were working together
was the growth of the in-
ternet of things.
“There is even an inter-

Moving from helping top
racing cars to London
buses was achieved using
the versatility and flexi-
bility of Matlab and
Simulink, said Rick Tow-
nend, technical director
for GKN Hybrid Power.
The company, which
started in 2007 as Auto-
motive Hybrid Power, has
developed flywheel sys-
tems for Porsche racing
cars as well as the
Williams Formula One
team. It was also used on
the Audi E-Tron Quattro,
which won the Le Mans
24-hour race three years
running from 2012 to
2014.
“Our systems are elec-
trically rather than me-
chanically linked and all
our systems use basically
the same architecture,”
said Townend. “We
moved into the bus busi-
ness in 2012.”
This followed a simula-
tion programme started in
2010 to look at ways of
saving fuel in the real
world outside of motor-
sport.
“We were working with
Jaguar on a project and
developed a model for a
hybrid car,” he said. “This
started a programme of
modelling and simula-
tion. The key is to under-
stand the engine. Petrol

Call for collaboration
“When you are working
with large models, you
need to look at how you

can partition the model-
ling so multiple people
can work on it at the same

time. Different people can
work on the files inde-
pendently of each other.”

Marta Wilczkowiak Andrew Bennett Graham Reith

How motor racing technology
is improving London buses

From cars to cows
net of cows,” she said.
“They have electronic
sensors in their ears to
monitor their position and
health and even show
when they are pregnant.”
But all this generates
data.
“Big data such as this
exist in every industry,”
she said, “including auto-
motive. Fleet data will in-
fluence vehicle design.”

Tanya Morton: “There
is even an internet of
cows.”

and diesel engines have
very different behaviours.
We did this with
Simulink.”
Another key part of the
work has been the trend
towards downsizing en-
gines, and this involved a
study of Range Rovers
with 3.0 and 2.2 litre en-
gines.
“From 2012, our focus
has been on the bus mar-
ket,” he said. ‘We did a
fuel simulation using data
from Can on a non-hybrid

bus to gather vehicle spe-
cific parameters such as
gearbox ratios and engine
fuel maps. It gave us the
opportunity to look at the
refit market for existing
buses. So we did the map-
ping to hybridise buses
without disrupting the ex-
isting transmission.”
The company has had a
bus running in London
since December last year
to correlate the reality
with the simulation.
“We analysed a number
of bus routes through
London,” said Townend.
“The vehicle has a
telemetry system so we
can track it in real time.
Not all the results were as

expected, but it under-
lined the importance of
doing the simulation
first.”
Work is continuing at
the firm, which was taken
over by GKN earlier this
year, concentrating on
model simulation. A
tricky area has been the
effect of hills on a bus’
performance.
“Hills were not consid-
ered on the original simu-
lation,” he said, “but they
have a great impact on
buses in the real world.”
The firm is using Mat-
lab for general data analy-
sis and Simulink for
system-level and vehicle-
level modelling.

Rick Townend: “It
underlined the impor-
tance of doing the
simulation first.”
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One of this year’s For-
mula One teams has been
getting help in handling
the new hybrid technol-
ogy from Oxford Univer-
sity in a project partly
funded by the Engineer-
ing & Physical Sciences
Research Council.
“For the 2014 F1 pow-
ertrain, the FIA came up
with a load of rules that
had to be followed,” said
David Limebeer, a pro-
fessor at the university.
“The key component was
a six-cylinder downsized
engine.”
The cars also use two
separate energy recovery
systems, one for kinetic
energy similar to what
they previously had plus
one for thermal energy

from the exhaust gases.
On top of that there is a
limit both in the total
amount of fuel they can
use and the rate at which
the fuel is consumed.
“The first thing is to
have models of the
tracks,” said Limebeer.
“We have gone for full
3D modelling. We used
the concept of a ribbon to
describe the track.”
One track that was
modelled was Spa-Fran-
corchamps in Belgium,
and the hilliness of this
proved interesting.
“There is almost a
megajoule of potential
energy between the high-
est and lowest points of
the track,” he said.
Modelling the cars in-

volved a combination of
standard Newtonian me-
chanics, closed kinetic
loops for the suspension
system, aerodynamic
maps and tyres models.
“The position of the car
relative to the road has a
big effect on the aerody-
namics,” said Limebeer.
“We have all these mod-
elling components joined
together. We can also
compute the optimal rac-
ing line.”
He said the researchers
calculated the optimal
control for thermo-elec-
tric powertrains using
Matlab software and
tools. This allowed them
to get like-for-like per-
formance using only two-
thirds of the fuel.

Oxford University aids
Formula One team

But which team is bene-
fitting from this? Lime-
beer wouldn’t say. “We
have done this work with
one of the Formula One
teams,” he said, “but we
can’t tell you which one.”

David Limebeer: “We
are getting like-for-like
performance with
two-thirds of the fuel
consumption.”

The automotive industry
has never seen anything
like the rate of change
that has happened in the
past five years, according
toAndy Richardson, head
of simulation at Jaguar
Land Rover (JLR).
“The pace of change in
vehicle technology is as-
tounding,” he told dele-
gates, “and this impacts
on the engineering chal-
lenge.”
He said JLR was plan-
ning 50 new products in
the next five years across
178 global markets.
“Economy, safety, han-
dling and performance
are all key drivers,” he
said. “There is a massive
increase in system com-
plexity with 100 ECUs
and 100 million lines of
code in the new Range
Rover.”
As is common, the en-
gineering team at JLR use
the Vmodel for designing
new vehicles, using the
left-hand side of the V for
the customer experience
and design details and the
right-hand side for verifi-
cation and validation of
the design.
“This provides us with
safety, quality, usability
and economy,” said
Richardson, “but it
doesn’t give us the char-
acter of the car. Seductive

Automotive engineering needs
to match rapid pace of change

design has always been a
trade mark of Jaguar.
Land Rover is different; it
is about inner strength so
you know you can trust
and rely on your vehicle.”
For the future, he sees
the direction being more
connectivity and the
move towards au-
tonomous vehicles.
“This involves a lot of
systems that need to start
talking to each other and
working together,” he
said.
Model-based design, he
said, was at the heart of
how the company
worked, starting with the
fundamental require-
ments and then using

model in the loop, soft-
ware in the loop, compo-
nent hardware in the loop,
system hardware in the

Andy Richardson: “The most important
component is the driver.”

loop, full vehicle hard-
ware in the loop and then
vehicle in the loop.
“But the most important
component is the driver,”
he said. “You need to un-
derstand how the behav-
iour of the driver affects
the system. We all drive
differently and introduc-
ing the driver into the
loop is key.”
These, he said, made
sure the system and algo-
rithms were robust when
introduced into the real
world.
“You have to do this
with speed,” he said. “We
have to engineer the sys-
tems quickly. The design
has to be robust to every
potential error state. Get-
ting the right data is a
challenge.”

The talk of the show was
Mathworks’ introduction
of release 2014b with a
range of new capabilities
in Matlab, including
graphics and big data, and
options in Simulink for
accelerating model build-
ing and running consecu-
tive simulations.
The addedMatlab capa-
bilities include a new
graphics system, in-
creased support for big

data, features for packag-
ing and sharing code, and
source control integra-
tion.
Added functions for
processing big data on the
desktop can scale for use
with Hadoop. There is
now Git and subversion
source control integration
and access to projects on
Github from file ex-
change.
Toolbox is packaged as

Matlab and Simulink updated to add capabilities
single, installable files for
easy sharing and down-
loading of custom tool-
boxes. There are date and
time data types with time
zone and display options.
Arduino and Android
hardware support is avail-
able for interacting with
motors and actuators, and
for accessing sensor data.
In the production server,
there are client libraries
for use with C/C++ and

Python environments.
In the statistics toolbox,
there is a multiclass ma-
chine-learning frame-
work for binary
classifiers such as SVM,
and for generalised linear
mixed-effects models.
The data-feed toolbox
has Bloomberg B-Pipe
and Thomson Reuters
Eikon connectivity.
Added to the image pro-
cessing toolbox are image

segmentation app, region
analysis app and C code
generation for 19 func-
tions with Matlab coder.
The report generator
fills in the blanks inWord
and HTML forms.
The added features in
Simulink allow for the
running of faster consecu-
tive simulations and
accelerating model build-
ing.
The DSP system tool-

box has Arm Cortex-A
code generation with
NE10 support with em-
bedded coder, and multi-
stage sample-rate
converter.
The embedded coder
has been given Autosar
target updates including
4/1 ARXML, client-
server with Simulink
functions, and multi-
instance components and
IFL/IFX libraries.
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As the latest member of
Renesas’ R-Car series for
automotive, the E2 auto-
motive systems-on-chip
and R-Car E2 software
development board are
said to deliver optimised
infotainment and display
audio for entry-level inte-
grated cockpit systems
that support smartphone
interoperability and, in
combination with other
R-Car devices, help
achieve the scalability re-
quired to bridge the full
range of integrated cock-
pit systems from entry-
level to high-end models.
The CPU configuration
consists of dualArm Cor-
tex-A7 cores and a single
SH-4A core. This is said
to deliver about four
times the performance of
the R-Car E1 for the
entry-level range and pro-
vide a comfortable per-
formance margin. The E2
also eliminates the need

SoC and board target
entry-level cockpits

for heat sinks and fans.
By raising the bus fre-
quency of the connection
to external DDRmemory,
the devices achieve ample
performance using a sin-
gle external DDRmodule
and a 16bit connection.
The A7 core is binary-
compatible with the A15
core used in the high-end
products and the func-
tional IP modules and
memory maps are also
identical. This allows use
of the same drivers and
middleware. System
manufacturers can de-
velop and maintain a uni-

fied software stack, and
the use of a single plat-
form in this way reduces
development costs and
development time.
The software develop-
ment board has functions
for application and mid-
dleware development by
partner vendors. It suits
creating features for the
display and audio sys-
tems, such as smartphone
interface, rear-view cam-
era and media players.
Samples of the SoC are
available now. Mass pro-
duction is scheduled to
begin in June 2016.

Last month’s Engineering
Design Show in Coven-
try, UK, provided Altium
with the opportunity to
give the first European
showing of version 15 of
its Designer PCB design
software. The version will
be available in mid-No-
vember.
One of the key changes
in Designer 15 is the im-
provement made to high-
speed routing.
“There has always been
a problem with matching
lengths from driver to re-
ceiver which go through
series terminations,” said
Robert Huxel, industry
specialist with Altium.
Designer 15 can enable
accurate length and phase
tuning across termination
components and enable

Design software makes Euro debut

length, phase and delay
tuning over the entire sig-
nal path. This means de-
signers will no longer
need external software
outside the design tool
nor will they need to
maintain complex lists of
signals and nets but in-

stead be able to plan and
route groups of high-
speed nets more effi-
ciently.
“We have also put to-
gether all the information
needed to take a product
to manufacturing,” said
Huxel. “In the past, if you

Robert Huxel (left) and Elmar Dukek

wanted to manufacture a
board, you had to create
different files for the
board and for the drilling,
in formats that were old.
PCB technology has
moved on. Doing it that
way can lead to errors.
Manufacturers have been
asking for this change.”
Designer 15 introduces
support for IPC2581 and
Gerber X2, keeping de-
signers up to date while
giving a choice to
broaden their selection of
PCB fabrication partners.
“We have made the tool
more user friendly and
have improved the qual-
ity,” said Elmar Dukek,
value added resale man-
ager atAltium. “ The new
version reduces error
rates.”

Military-grade GPS an-
tennas from Radiall avail-
able through TTI can be
used in vehicle and fleet
tracking, asset tracking,
seismic recording instru-
ments, navigation
devices, mining equip-
ment, LBS and M2M ap-
plications, as well as

handheld devices.
The antennas have a ro-
bust design and the range
includes passive and ac-
tive antennas, as well as
small, medium and large
versions.
Features include low
axial ratio performance,
right hand circular polari-

sation, high gain perform-
ance, and efficiency of
50%. They meet IP68
specifications and are en-
vironmentally friendly
according to MIL810G,
as well as Reach and
RoHS compliant. Custom
versions are available
upon request.

GPS antennas track fleets

Axial capacitor versions
of Kemet’s surface mount
X8L and X8R dielectric
platforms have been in-
troduced to make them
suitable for high vibration
environments, including
under-the-bonnet auto-
motive applications.
The Aximax X8L is a
conformally coated de-
vice designed to operate
in temperatures up to
150˚C with capacitance
up to 2.2µF and rated
voltages up to 50V.
For applications sensi-
tive to capacitance
changes such as filters,
the X8R exhibits no ca-
pacitance loss with re-
spect to applied DC
voltage and negligible
loss as temperatures ap-
proach 150˚C. These de-
vices are available with
rated voltages up to 200V.
Typical uses include de-
coupling, bypass and
filtering in extreme envi-
ronments such as down-
hole oil exploration,
under-the-bonnet auto-
motive and mil-aero.
Both are lead-free,
RoHS (without exemp-
tion) and Reach compli-
ant, and are available in
commercial and automo-
tive (AEC-Q200) grades.

Axial caps

Support for Autosar based on rtos
Green Hills Software is
providing support forAu-
tosar application develop-
ment, debug, execution
and deployment based on
its Integrity real-time op-
erating system. It is a
processor vendor neutral
method for combining
legacy Osek, legacy Au-
tosar and newAutosar ap-
plications and services
safely and reliably into a
single ECU.
The integration with
Autosar development and
run-time environments
delivers safe separation,

debug and execution of
Autosar applications
while combining Autosar
applications at different
Asils and even from dif-
ferent Autosar vendors.
This approach provides
independent and com-
plete memory and time
protection while being
able to combine multiple
SC1 applications onto a
single ECU.
It includes the Integrity
separation kernel, Multi
integrated development
environment, Autosar
vendor integration com-

ponents, and software and
services compliant to
safety standards such as
ISO 26262, IEC 61508
and EN 50128. Also on
board are EEMBC C/C++
compilers and complete
tool chain that leverage
the Neon media process-
ing engine and floating
point units, integrated
code quality tools includ-
ing Misra C/C++ and
Doublecheck static ana-
lyser, and multi-core run-
control, board bring-up,
low-level debugging and
real-time trace debugging

with the Green Hills
Probe and Supertrace
Probe
“With this approach to
next-generation Autosar-
based ECU design and
development, Green Hills
continues its leadership in
enabling the automotive
OEMs and tier-ones to
develop the most sophis-
ticated, safe and reliable
automotive electronics
without compromise,”
said Dan Mender, vice-
president of business de-
velopment at Green Hills
Software.
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Melexis has extended its
portfolio of factory-pro-
grammed Hall effect sen-
sors for automotive,
industrial and other harsh
environments with the
MLX90290, a monolithi-
cally integrated magnetic
sensor IC, with amplifier,
analogue output and in-
ternal compensation cir-
cuits incorporated.
It converts magnetic
flux into an analogue out-
put and guarantees the
critical functional param-
eters – such as sensitiv-
ity, offset and their
respective thermal drift
characteristics – to ab-

solute levels, thus simpli-
fying integration by re-
moving the need for
end-of-line calibration.
This means engineers can
deliver position sensing
without extra end-of-line
testing and validation;
they can simply buy off-
the-shelf versions capable
of satisfying their sensor
requirements.
Standard versions when
combined with microcon-
troller units allow fast and
accurate rotary, linear or
motor commutation ap-
plications to be realised.
It can also be applied to
sense DC and AC when

The latest member of
Spansion’s Traveo micro-
controller family is aimed
at rich human machine in-
terfaces (HMIs) in auto-
motive dashboards. For
the first time, the com-
pany’s Hyperbus inter-
face has been integrated
with its Arm Cortex R5-
based embedded Traveo
MCU, enabling seamless
connections with Hyper-
bus memories, including
Hyperflash, to provide
design simplification and
faster performance in au-
tomotive systems.
The component is said

A battery balancer from
Victron Energy actively
corrects imbalances in
banks of batteries in an
electric vehicle and can
give an alarm if there are
large deviations. The bal-
ancer can be used for any
situation using battery
banks comprising two se-
ries connected 12V bat-
teries, or several parallel
strings of series con-
nected batteries.
Applications include
electric wheelchairs,
scoot mobiles, emergency
vehicles, mobile clinics
and service vans.
Batteries can be used in
series strings and series-
parallel banks, be they
24V, 48V or sometimes
higher voltages. When
using a series string or se-
ries-parallel bank to cre-
ate differing voltages and
Ah ratings from individ-
ual 12V batteries, there
can be a variance in ter-
minal voltages on each
battery. This will cause
the batteries to become
unbalanced, which can
lead to a string or bank
failing prematurely.

Microcontroller targets
dashboard interfaces

to deliver 2D and 3D
graphics optimised for
automotive without in-
creased power and cost.
Claimed to be the first
3D-capable Arm Cortex
R5 cluster MCU, the
graphics engine provides
memory savings, safety
features and image capa-
bilities, without the need
for external video ram.
There are two variations
– the S6J324C enables
2D graphics while the
S6J326C supports both
2D and 3D graphics. Both
support the Hyperbus in-
terface. This also pro-

vides an upgrade path
from 2D to 3D.All device
variants have a universal
footprint with consistent
packaging and pin-outs,
enabling users to migrate
from one device to an-
other without having to
alter board layouts.
Communications proto-
cols supported include
Can-FD and Ethernet
AVB, as well as graphics
interfaces such as LVDS
Phy and RSDS. It con-
tains multimedia support
with a sound system com-
bining 16bit audio DAC
and multi-channel mixer.

Battery
balancing

Typically, it rakes two
sensor chips for reliable
and precise sensing of the
steering torque in an elec-
tric power steering (EPS)
system. Thanks to a dual-
sensor package from Infi-
neon Technologies, it
might only be one sensor
chip in future. The com-
pany has introduced two
device families of linear
Hall sensors and angle
sensors using the pack-
age.
They support Asil D
systems and reduce phys-
ical space requirements

and system cost; for ex-
ample in steering applica-
tions requiring high
availability as used in au-
tonomous driving.
By using a stack mount-
ing technology, the de-
vices combine two
independent sensors
within standard PG-
TDSO packages about
1mm thin. Instead of the
common approach of
side-by-side sensor place-
ment, the two sensors are
stacked with a flip-chip
technique. This saves
space and cost in safety

Two into one does go for
electric steering sensors

critical applications, such
as EPS, throttle control,
pedal position and brush-
less DC motor control in
EPS motors, transmission
and clutch actuators.
Both sensors have sep-
arate power supply and
separate signal outputs.
They are electrically in-
dependent due to galvanic
isolation. This means the
two sensors work inde-
pendently, which in-
creases reliability of the
system. The SMD pack-
ages have eight or 16
pins. Single sensor ver-
sions are also available in
the same packages.
Sensor redundancy is of
particular interest for EPS
systems with increased
ISO 26262 requirements
and for other safety criti-
cal applications that rely
on Hall effect torque sen-
sors and giant and
anisotropic magneto re-
sistance angle detection.
With the flip-chip
mounting technique, both
sensing elements are

placed in the same lateral
position and detect a sin-
gle uniform magnetic
field, which can be com-
pared directly by the as-
sociated system
microcontroller. In com-
parison, conventional
side-by-side sensor meth-
ods detect different mag-
netic fields. This means
the magnetic field must
be stronger than the one
with the dual-sensor
package leading to larger
packages, the need for
stronger more expensive
magnets, and field varia-
tions due to the distance
between the two sensing
elements.
The dimensions of the
PG-TDSO-8 package for
linear Hall sensors are
identical to the footprint
of single sensor devices,
at 4.0 by 5.0 by 1.2mm.
Angle sensors are also
available in PG-TDSO-
16 packages. Temperature
range is -40 to +125˚C
and they are automotive
qualified.

Magnetic sensor handles harsh environments

combined with a ferrite
toroid core.
Offered in variations
for use with circuits op-
erating at 3.3 and 5V DC
bias, the device enables
position measurements
with most common per-
manent magnets, such as
AlNiCo and ferrite. It
can compensate for the

inherent thermal behav-
iour of the magnet and
comes in off-the-shelf
variants for use with
500ppm/˚C materials for
AlNiCo and rare earth
type magnets and
2000ppm/˚C materials for
low cost ceramic and fer-
rite magnets.
In current sensing appli-
cations, the thermal drift
is targeted to 0ppm/˚C, so
the IC has a thermal be-
haviour as flat as possible
while achieving a high
bandwidth.
High volume applica-
tions may be deemed suit-
able for a customised

version. Here, filtering,
sensitivity and thermal
sensitivity drift may be
fully optimised to meet
specific performance re-
quirements.
Operating temperature
is -40 to +150˚C. It comes
in standard three-pin sip
(UA) or sot (TSOT23)
packages. The 1.27mm
pin-to-pin version is the
normal option or alterna-
tively a 2.54mm pin-to-
pin spacing, lead-formed
version can be specified.
The wider pin-to-pin
spacing is suitable for
welding or automated sol-
dering in sensor modules.



Vehicle ElectronicsPage 49, November 2014

PRODUCTS

Editor and Publisher:
Steve Rogerson
editor@vehicle-electronics.biz

Advertising Manager:
Jayne Foster
jayne@vehicle-electronics.biz

Web Site Manager:
Martin Wilson
admin@vehicle-electronics.biz

Published by: Vehicle Electronics Magazine,
72 Westwood Road, Nottingham NG2 4FS, UK

Web site: vehicle-electronics.biz
Twitter: @velectronicsmag

© 2014 Vehicle Electronics
ISSN 2055-1177

Vehicle Electronics is available to readers world-
wide. It will be published approximately twelve
times a year in a digital-only format. All rights re-
served. No part of Vehicle Electronics may be re-
porduced or transmitted in any form or by any
means, electronic or mechanical, including photo-
copying or recording on any information storage
system, without the written consent of the pub-
lisher. The publisher cannot be held responsible
for loss or damge to unsolicited press releases or
photographs. Views of contributors and advertis-
ers do not necessarily refelect the policy of
Vehicle Electronics or those of the publisher.

PRODUCTS

Vehicle Electronics November 2014, Page 50

Rapita Systems has se-
lected Spectrum IO cards
to create the RTBx real
time, high-speed digital
data logger. The
M2i.7000 cards were
chosen because they have
a data acquisition speed
of up to 125MHz and a
choice of 8/16 and 32bit
IO. This makes the data
logger suitable for test
and measurement appli-
cations particularly in the
avionics and automotive
electronics industries.
It provides a way to col-
lect and time-stamp real-
time data from a wide
variety of embedded tar-
gets, over many weeks if
necessary.
“The cards are a stan-
dard PCI-X form factor
so we can easily integrate
them into our product for
the data acquisition part,
enabling us to concentrate
on adding our expertise of

IO cards bring speed to data logger

turning that data into use-
ful information for the
customer,” said Guillem
Bernat, CEO of Rapita
Systems.
CPU embedded sys-
tems communicate their
commands and data along
digital bus networks most
commonly 8, 16 and
32bit wide. Successful
execution of code and
timing performance are
critical factors. This sys-
tem lets users track down
run-time problems across
different CPU based sys-
tems using a single

generic device. An essen-
tial part of the task is col-
lection and storage of
time-stamped trace data
where collection extends
too many days, even
weeks.
The verification suite
analyses code execution
trace data collected from
the target. This provides
complete timing and cov-
erage analysis, which is
essentially a thorough
testing of embedded sys-
tems source code pro-
gramme behaviour.
The data logger can be

configured to a whole
range of automotive and
avionic embedded CPU-
based systems with vary-
ing data bus
configurations. Also the
cards’ adjustable sam-
pling rates and extended
data streaming function-
ality allow digital trace
capture over several
weeks or more.
Connection to the data
logger is from its rear
panel via a ribbon cable
to the dedicated output
port on the embedded
system, which is the
source of data (instru-
mentation points) every
few CPU machine code
cycles. A connection can
also be made to the ad-
dress bus of the system
under test, where the user
can write a small instru-
mentation point routine to
provide the data at a spe-
cific address.

Nine power system-on-
chip devices that comply
with AEC-Q100 have
been introduced by Al-
tera. The Enpirion de-
vices comprise step-down
power SoCs from the
EP53xx and efficiency-
optimised EN63xx fami-
lies supporting load
currents up to 12A.
Unlike discrete power
products, these turnkey
parts give designers com-
plete power systems that
are fully simulated, char-
acterised and production-
qualified, streamlining
the design-in process.
They are suitable for use
with the company’s auto-
motive-grade Cyclone
FPGAs and SoCs and
Max FPGAs and CPLDs.
Adas designers are in-
creasingly turning to
FPGAs to run algorithms
at higher frame rates,
process multiple algo-
rithms simultaneously

and adapt to the latest
trends. This makes ther-
mal performance, energy
efficiency, integration and
small footprint critical.
By integrating the in-
ductors, high-frequency
filter capacitors, con-
troller and mosfets, these
SoCs typically have a 25
to 50% smaller footprint
compared with alternative
discrete switching regula-
tors and modules. They
have up to 96% peak effi-
ciency.
Applications include
head units, display inter-
faces, instrument clusters,
head-up displays, HMI
technology, rear-seat
entertainment, forward-
looking cameras, sur-
round view systems,
radar, lidar, rear-view
cameras, e-mirrors, tele-
matics, ECUs, battery
management, motor con-
trol, power conversion
and adaptive suspension.

Nine SoCs
support loads
up to 12A

At last month’s IZB trade
fair in Wolfsburg, Ger-
many, Aucotec presented
its EB engineering soft-
ware for harness design in
automotive. It supports
the increased complexity
of wire harnesses arising
from the growing number
of electronic vehicle com-
ponents.
The system maps the
full complexity of harness
design with all its rela-
tionship knowledge. This
is made possible by a
central data model that
covers the complete
workflow, from the
wiring-independent sys-
tem design via the cable
diagram and data output
in the KBL-XML stan-
dard down to laying and
layout in 2D and 3D as
well as deploying the ac-
tual individual data rele-
vant for manufacturing.
Derived documents
such as form board layout
or parts lists are generated
automatically – and with-
out system breaks, multi-
ple entries or manual
supplements. Sources of
error are said not to occur

any more, and the data
quality increases despite
taking less time.
Hundreds of modules,
plugs and splices, several
kilometers of cable, and
more than 1000 individ-
ual lines are stored.
It immediately recog-
nises and marks changes
in each planning stage.
These can be retrieved by
everybody involved at
anytime. This enables
synchronous project edit-
ing by several users.
It also supports asyn-
chronous, site-indepen-
dent operation in different
installations, for example.
at suppliers’ premises, via
delta management.
In addition to supplying
data relevant for manu-
facturing, it supports
harness design makers via
an automated analysis of
the manufacturer-specific
modularisation and the
resulting structuring of
the production. This kind
of work could formerly
cost several human
weeks, but this provides
the relevant information
at the push of a button.

Harness design simplified


