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Bosch has opened its second automotive technology manufacturing
plant in Romania. The location in Cluj will produce electronic compo-
nents and control units for the European automotive industry. These
components are used, for instance, in driver assistance and safety
systems as well as for energy management. In the future, the Cluj plant
will also make the electronic heart of Bosch’s eBike drive.
The company has invested more than €70m in the 36,000m2 factory.
By the end of the year, it should be employing around 750 people.
“Localising more of our manufacturing in eastern Europe will help
us increase our competitiveness,” said Dirk Hoheisel from Bosch’s
board of management.

Bosch opens plant in Romania

More than 55m cars to have
smartphone apps by 2020
Smartphone apps integra-
tion software from Apple
and Google is forecast to
be sold in more than 55
million cars by 2020 in
Europe, the Middle East
andAfrica, according to a
study by IHS.
Emea represents a sig-
nificant growth market
for OEMs,Apple, Google
and app developers. In
2014, IHS Automotive
forecasts that Google Pro-
jected Mode and Apple’s
Carplay will only be
available in 7000 and
52,000 cars sold, respec-
tively. By 2020, Google
Projected Mode software
will be sold in more than
28 million cars, and
Carplay in more than 27
million cars. These cumu-
lative sales will be greater
than sales in China during
the same period.
“Apps for autos are
growing rapidly and will
have a profound impact
on auto infotainment and
connectivity in the next
decade,” said report au-
thor Egil Juliussen, re-
search director at IHS.
“Auto apps will influence
the competitive landscape
among auto OEMs and
will even change the
brand market share be-
tween them. OEMs will
have to keep up to remain
competitive.”
Western Europe leads

the entire Emea region in
smartphone apps integra-
tion software due to its
lead in automotive sales
and smartphone app
sales. But by 2020, east-
ern Europe, the Middle
East and Africa will see
spikes of growth of their
own. By 2020, cumula-
tive car-enabled sales of
Carplay and Google Pro-
jected Mode in the Mid-
dle East and Africa will
top sales in Korea and
sales in eastern Europe

will top sales in Japan.
“The in-car app market
is a new frontier for
Apple and Google’s mo-
bile competition,” said
Jack Kent, mobile analyst
at IHS Technology. “Each
is aiming to use their es-
tablished expertise to de-
velop mobile apps and
content into the new
realm of automotive en-
tertainment and services.”
While Apple is the
leader in announced
OEM design wins for

smartphone apps integra-
tion in Emea and world-
wide, Google will take
the number one place in
by 2020. IHS forecasts
that Google Projected
Mode software will be
enabled in nearly 100
million cars. Carplay will
be a close second place
with 92 million cars sold
with the software. Many
cars sold will have both
as the OEMs do not know
which smartphones their
buyers will have.

We need to act now if we
are to stop hackers delib-
erately causing traffic
jams when cities move to
autonomous driving,
warnsWil Rockall, direc-
tor of KPMG’s cyber se-
curity team.
He said there was a seri-
ous threat of what he calls
“spam jams” where false
information could be de-
liberately used to create
traffic congestion or
cause a serious accident.
“It is not an immediate
threat because these vehi-
cles are not on the road
yet, but it is something
that people will want to
try,” he said. “We need to
understand this now so
that we build something
that will protect against
this.”
One of the key parts of
this, he said, was to make
sure that mapping sys-
tems were protected so
that individual cars know
they are getting informa-

tion from a reliable
source.
“It depends on how the
final cars work,” he said,
“but most will use a
cloud-based mapping
service. We have to make
sure that the mapping
service is strongly au-
thenticated and that the
cars are pulling down
genuine maps not from
someone impersonating
the service.”
Harder to guard against
will be car-to-car commu-
nications. This will work
with each car sending out
information to other cars
about traffic conditions,
road works, accidents and
so on, even warning
against poor road sur-
faces.
Here, there is a distinct
opportunity for someone
in control of one car to
send out false information
to other cars.
“We have to make sure
that the way decisions are

made is not based just on
one car sending out
wrong information on
congestion,” said Rock-
all. “We need to raise the
bar to make it difficult.
We will never remove the
risk completely, but we
have to apply the lessons
we have learned to make
it really difficult.”
He said the history of IT
showed that it was rare
for a system to have been
built that was not hack-
able.
The problems at Ebay
were a good example of
what could happen, he
said.And there have been
problems at airports with
air-traffic control systems
acting on false informa-
tion.
“We know it can hap-
pen,” he said. “We will
have self-drive cars and
there will be threats from
people who want to dis-
rupt the flow of traffic or
cause a major incident.”
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Freescale Semiconductor,
Green Hills Software and
Neusoft are working to-
gether to establish an ad-
vanced driver assistance
systems (adas) ecosystem
to speed and simplify the
creation of next-genera-
tion automotive vision
applications.
As adas vision systems
grow to encompass a
greater portion of vehicle
braking and steering sys-
tems, developers and sys-
tems designers need
turnkey products that ad-
dress stringent protocols
for automotive safety, and
are compliant with the
ISO 26262 functional
safety standard. This pur-
pose-built adas ecosystem
is engineered to meet
these challenges by
streamlining the time-
consuming process of de-
veloping and porting
complex algorithms to
target hardware.
“Pairing sophisticated
object recognition and
identification technolo-
gies is a key step to bridg-
ing first-generation adas
products towards the au-
tonomous vehicles of to-
morrow,” said Ray
Cornyn, vice president in
Freescale’s automotive
MCU business.
The integration com-
prises Cognivue’s Apex
image cognition process-

Freescale, Green Hills and
Neusoft form adas partnership

Typical adas applications

ing (ICP) IP from
Freescale with silicon-
aware software from
Neusoft’s adas vision ap-
plications, and the safety
certified Integrity operat-
ing system and Multi tool
chain from Green Hills.
The result is off-the-shelf
adas vision built on an
ISO 26262 Asil assessed
software foundation. Spe-
cific applications include
pedestrian detection, traf-
fic sign recognition, colli-
sion avoidance and other
adas capabilities.
“We are proud to be

part of this promising
ecosystem and to con-
tribute with our real-time
object recognition tech-
nology that is the result of
more than ten years of re-
search and development,”
said Guodong Jian, vice
president of Neusoft.
“OEMs have long been
waiting for more flexibil-
ity and improved time-to-
market, which will be the
foundation for wider
adoption of adas technol-
ogy.”
Apex processor tech-
nology enables extraction

of application-specific in-
formation from a scene
and interprets the image
data to make decisions or
take actions based on the
extracted data. Freescale
licensed the Apex-642
ICP core IP in 2012 and is
the exclusive provider of
this technology to the au-
tomotive market.
“Green Hills applauds
Freescale’s foresight in
partnering to develop a
comprehensive, well con-
structed adas vision appli-
cation platform designed
to address performance,
functional safety con-
cerns and core algorithm
availability essential for
any next generation adas
system,” said Dan
Mender, vice president of
business development for
Green Hills Software.
Simulator-based evalu-
ation platforms are avail-
able today. Full
availability is planned for
the first half of 2015.

Pelagicore has integrated
Nvidia UI Composer Stu-
dio and Qt on the Nvidia
Tegra K1 platform for au-
tomotive infotainment
systems. The K1 proces-
sor has the same power-
efficient Kepler-based
GPU architecture that
drives supercomputers
and PC gaming systems.
UI Composer Studio is
an HMI design tool used
for instrument clusters
and infotainment sys-
tems. Developed by
Nvidia, it’s used by car
makers and tier-one sup-
pliers to develop proof of
concepts for evaluation,

market research, usability
testing and final produc-
tion.
“We strive to engage
designers and connect the
creative minds to what is
technically possible,”
said Alwin Bakkenes,
CEO of Pelagicore. “We
focus on the combination
of the best tools with op-
timised software architec-
ture – from pixel to
silicon.”
At last month’s Genivi
all members meeting in
G o t h e n b u r g ,
Sweden, Pelagicore
demonstrated its automo-
tive reference user inter-

face written in Qt and UI
Composer, running on its
Pelux Headunit Genivi
compliant software stack
and K1 hardware. The
demonstrator set-up in-
cluded photorealistic 3D
rendering of car status in-
formation seamlessly in-
tegrated into a Qt user
interface, full-HD video
playback and a preview
of how to enable down-
loadable apps in a Genivi
system.
Integrating UI Com-
poser and Qt combines
photorealistic 3D graph-
ics with pixel-perfect 2D
graphical user interfaces

on K1 processors. This al-
lows integrated blending
and controlling of UI
Composer scenes by Qt
applications.
“The ability to bring
rich 3D graphics with
photorealistic rendering
enables automakers to de-
liver a premium quality
in-vehicle experience,”
said Sahin Kirtavit, senior
director for automotive
software at Nvidia. “Our
collaboration with Pelagi-
core enables the benefits
of UI Composer design
software to be integrated
with mature HMI tools
such as Qt.”

Integration boost for infotainment

Growing electronic con-
tent in automotives and
the penetration of electric
and hybrid electric vehi-
cles is expected to help
drive the market for
FPGAs for the rest of this
decade, according to
Grand Review Research.
It predicts the global

FPGA market to reach
US$9882m by 2020, but
warns that asics as viable
FPGA substitutes may
hamper the market.
A favorable regulatory
scenario for ensuring
safety in automotives is
expected to fuel FPGA
adoption in developed

markets such as Europe.
Asia Pacific accounted
for over 40% of the
global market share in
2013 and is expected to
grow at a CAGR of 9.6%
from 2014 to 2020.
Telecoms is expected to
remain the largest and
fastest growing segment.

Car market helps growth in FPGAs



NEWS

Page 5, June 2014 Vehicle Electronics Vehicle Electronics June 2014, Page 6

NEWS

Hyundai will use Most
150 in its all-new Genesis
model to provide connec-
tivity and comfort for the
driver and passengers.
This is enabled by the
high-speed Most 150
fibre-optic network.
The standard enables
the use of a bandwidth of
150Mbit/s and an embed-
ded Ethernet channel for
transport of IP-based
packet data. Parallel
transport is used for many
different types of data
such as audio, video and
control information, as
well as Ethernet and IP
frames.
Multimedia entertain-
ment in the Genesis has
been improved from its
predecessor with a high
definition LCD, bringing
home-style image quality

Ctrack, part of South
African based Digicore,
has selected U-Blox GPS
and cellular modules for
use in its fleet manage-
ment products.
Based on U-Blox’s Neo
GPS and Leon and Lisa
2G and 3G modules, the
Insure, Secure and Lite
vehicle management sys-
tems provide round-the-
clock internet-based
surveillance capabilities
including real-time and
historical positional over-
view, automatic alerts in
the case of unauthorised
vehicle movement or
tampering, area alerts,
sars-compliant logbook,
and optional remote panic
button.
“With over ten vehicles
stolen per hour in South
Africa alone, our vehicle
tracking systems provide
security and peace of
mind to fleet managers
around the world by pre-
venting theft and enabling
recovery” said Mark
Rousseau, Ctrack COO.
“In addition, our products
increase operational effi-
ciency, driver productiv-
ity and safety. For these
mission-critical features,
we only select compo-
nents with the highest re-
liability on the market.
For GPS positioning and
cellular connectivity, we
depend on U-Blox.”

Hyundai opts for Most 150 to
give comfort in Genesis project

into the car. Resolution
has been improved from
800 x 480 in the original
model to 1280 x 720.
The AVN 4.5 system,
fronted by a 20.3cm

touch screen, also incor-
porates internet access
and Siri Apple integra-
tion. Integrated technol-
ogy includes Bluetooth,
Wifi, GPS navigation,

traditional frequency,
satellite and HD radio,
and hands-free and app-
supporting software.
Google PoI is available
via voice command.

Driver controls in Hyundai’s Genesis model

Ctrack picks U-Blox
for fleet management

Ctrack partners with
global cellular providers
such as Vodafone, MTN
and Celcom to ensure
real-time visibility of ve-
hicles and systems being
tracked. It uses mapping
applications such as
Google, Here Maps and
Tom Tom maps, giving
customers a choice of
normal, terrain and satel-
lite views in its software
applications.

“U-Blox has a long his-
tory as the number one
supplier of satellite posi-
tioning and embedded
cellular communication
modules in Africa,“ said
Jennifer Nkire, area sales
manager for U-Blox,
“Our partnership with
Ctrack is a result of our
total commitment to pro-
vide them with the best
products and technical
support available.”

U-Blox modules to help Ctrack

Changan and STM form Chinese partnership
ChanganAutomobile and
STMicroelectronics have
set up a joint research lab-
oratory in China to focus
on research and develop-
ment in body, infotain-
ment, powertrain and
safety applications.
STM will provide
Changan with state-of-
the-art automotive semi-
conductor technology and
products, together with
technical support and em-
ployee training. The lab-

oratory will be hosted at
Changan’s Global Re-
search Institute in
Chongqing.
"ST Microelectronics
has demonstrated its com-
petence in semiconductor
products and technologies
inAsia, and China in par-
ticular, as well as around
the world," said Li Wei,
executive vice-president
of the institute. "I believe
this joint lab will kick off
a new opportunity of

strengthened cooperation
for Changan and ST Mi-
croelectronics, providing
a broader platform of ex-
tensive exchanges and fa-
cilitating Changan's own
innovation and develop-
ment of smarter cars. I
believe we are opening a
new chapter of coopera-
tion for both companies."
The cooperation will
extend from current proj-
ects mainly on body ap-
plication to cover other

subsystems in the car, in-
cluding powertrain,
safety and infotainment.
"The extended coopera-
tion with Changan, one of
the pioneers of China's
modern industry, will
help us better leverage the
high potential of the auto-
motive market in China,
as well as the Greater
China and south Asia re-
gion as a whole," said
Francois Guibert, STM’s
executive vice president.

Liberty Electric Cars has
built the first fully func-
tioning example of
Deliver, an electric deliv-
ery vehicle funded by the
European Commissions’
Seventh Framework Pro-
gramme, which brings
together ten partner
companies from across
Europe.
Deliver will have its
world premiere at the
Fisita World Automotive
Congress, which starts on
2nd June 2014 in Maas-
tricht, Netherlands.
The Deliver project
started in 2011 with the
goal to reduce the envi-
ronmental impact in
urban areas by 40% by
making an electric light
commercial vehicle that
combines the needs of
inner city traffic with the
advantages of EVs.

Liberty Electric
delivers at Fisita

Google plans to build 100 prototypes of its self-driving car and aims
to start test driving them this summer. The goal is to run a pilot
programme in California over the next couple of years.

Google building self-driving prototypes
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Stopping the recalls
High profile software fail-

ures leading to expensive
recalls have been worry-

ing many in the automotive indus-
try and thus it was no surprise to
find this as one of the main areas
of discussion in the software
stream at last month’s Device
Developers’ Conference in
Cambridge, England.

Interestingly, and perhaps sur-
prising to some, the first solution
suggested to this problem was for
the industry to adopt more open
source software as a way of guar-
anteeing higher quality. This idea
came from Peter Heyes, a director
at SDC Systems.

“The world is very different to
what it was ten or fifteen years
ago,” said Heyes. “Now more
than 30% of the software is free or
open source.”

He said there had been a growth
is support for this and he cited the
Genivi Alliance as a good exam-
ple within the automotive info-
tainment sector.

“Cars basically all do the same
thing, but a lot of what they do is
software based,” he said. “The in-
fotainment system is basically the
same across all cars even if they
look different.”

The idea behind Genivi, he said,
was to share code, which meant
that more developers got to look
at the code, which increased the
chance of finding bugs.

“And you share the results of
what you find,” he said. “This
means you get more solid and re-
liable code.”

Within a car there is an enor-

mous amount of software but this,
he said, had to be safe and reli-
able.

“The software really is safety
critical,” he said. “But there are
some serious glitches being iden-
tified.”

The Toyota Prius recall is one of
the most recent high-profile inci-
dents, but there have been others.

“Something has to be done to
stop expensive recalls and deaths
and crashes,” said Mark Richard-
son, field application engineer at
LDRA.

As well as the potential cost to
human lives, a software failure
can hit car makers hard in the
pocket.

“In the USA,” Heyes said,
“some $60bn a year is being spent
fixing defects. If it goes wrong, it
also damages your brand plus you
can have litigation costs.”

The other aspect is security.
With so many more entries into a
car though the likes of Bluetooth
and 3G, making them secure is
becoming more difficult. Even a
USB socket or CD player in the
infotainment system can allow
malware in.

Another issue to be aware of
was that of licensing. Heyes said
social networking had increased
the amount of code sharing and a
lot of that code had no licence as-
sociated with it but may become
licensed later on.

When it comes to checking the
software, Heyes is an advocate of
source code analysis (SCA) tools.

“These tools let you find bugs
with little effort,” he said. “And

Steve Rogerson reports from the Device
Developers’ Conference in Cambridge
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they will help you ensure compli-
ance with standards such as ISO
26262 and Misra. What SCA does
is look at the whole programme. It
will find very difficult to identify
issues and security vulnerabilities.
You are improving the quality of
your code without adding more
development cost.”

Most bugs, he said, were intro-
duced as the code was developed
and SCA acted like a spellchecker
in a word processor by finding the
bugs as you type.

“If you can fix things earlier, the
cost is lower and the productivity
is better,” he said. “SCA tools will
also prove compliance with cod-
ing guidelines and rules.”

However, he said there were
other problems that needed to be
considered when using open
source code, such as what hap-

pens if it goes wrong. How do you
fix it? Are there any active proj-
ects?

“You need to stay on top of
changes that are submitted,” he
said. “And when you patch, you
have to check for new security
vulnerabilities. You need to work
with the open source developers
to know what the state of play is
with the project. But not going the
open source route can be counter
productive.”

Richardson believes that a key
aspect of software development is
keeping the requirements at the
front of your mind.

“Everything has to be traced
back to requirements,” he said. “If
you can’t, then why are you doing
it? Whatever we do, we need to
make sure we can trace it back to
a requirement, even just testing a

bit of code.”
This was the first of three met-

rics he said were essential for de-
signing good code. The second
was adhering to coding standards.

“The best way to make sure
there are no defects is not to put
defects in,” he said. “Roughly
80% of software defects when
using C and C++ are attributable
to the incorrect use of 20% of lan-
guage constructs. So avoid the
subset that bring in the defects.”

But Jim Thomas, director of
software testing at TVS, said that
there were always going to be
some defects.

“The goal is to develop software
with zero defects,” he said. “This
is not really practical in most
cases, so you aim for a relatively
small number of defects when you
ship.”

He said it was important for en-
gineers to take pride in what they
produced but said he knew that
often there was pressure to deliver
on time rather than reducing the
defects.

“This happens all too often and
it can be difficult to change that

culture,” he said.
Richardson also warned about

writing code that was too complex
as this made it difficult to main-
tain and difficult to test.

“I used to enjoy writing clever
code,” he said, “until I had to do
something to it. And other people
would find it even harder to work
out what I’d done. You need code
that is easy to understand, easy to
maintain and easy to test.”

And this lead to the third metric,
which is to make sure it is tested.

“If you don’t exercise something
before it goes into the field, you
won’t know what will happen
when it goes into the field,” he
said.

Thomas said the key was for
testing and development to work
hand in hand.

“Testing should not be some-
thing that only happens after de-

velopment,” he said. “But people
are often not given enough time to
do things properly and therefore
have to cut corners on verification
and testing.”

He said the answer was thus to
build quality in rather than testing
it in.

“That is what the safety stan-
dards are trying to do,” he said.
“You should focus on defects
right through the development
rather than just testing them out at
the end.”

When it comes to debugging,
Barry Lock, UK manager for
Lauterbach, has a rather interest-
ing view of life.

“We only do debug tools, and
that gives us a biased view of the
world,” he said, “because all we
ever see are things that go
wrong.”

But he said that was because too

many people did not think before
starting their projects.

“Debug is not sexy,” he said,
“but 70% of a project is spent de-
bugging.”

Out of the two types of debug
tools, he said he preferred trace
over JTag because with JTag the
core had to be stopped to look in-
side, which limited what you
could do.

“Trace systems collect data on
programme flow with the core
trace port,” he said. “You get
historical data non-intrusively,
which you can then analyse.”

He warned that not using the
trace port can seriously delay
projects and said he knew of a
case where a new car dashboard
was delayed for seven months be-
cause they couldn’t find a bug as
they didn’t have trace on board.
• For those who missed this
year’s first two Device Develop-
ers’ Conferences in May in
Bristol and Cambridge, the
events will be repeated in Chea-
dle, Manchester, on 3 June and
in Uphall, Scotland, on 5 June.

Peter Heyes: “If you can fix things earlier, the cost is lower and
the productivity is better.”

Mark Richardson: “Avoid
the subset that bring in the
defects.”

Barry Lock: “All we ever see are things that go wrong.”

Jim Thomas: “Testing should
not be something that only
happens after development.”
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Staying in
the loop
Advances in the integration of control
systems and vehicle models as well as
the virtual driving environment are
reasons why driver-in-the-loop
simulators should be an essential part
of dynamic vehicle testing, according
to Maarten van Donselaar

Simulators are increasingly
understood by automotive
engineers as an alternative

to expensive and time-consuming
prototype building. Yet, the argu-
ment for making the step from
desk-top simulation to driver-in-
the-loop simulation, in many

cases, still needs to be won.
A simulator’s value goes way

beyond its ability to give vehicle
dynamics analysts repeatable,
controllable feedback of the feel
of their models. Simulators can
contribute to components and sys-
tems development in steering, ride
and handling, tyres, HMI and er-
gonomic assessment, problem in-
vestigation, software debugging,
competitor assessment, and
benchmarking and engineer train-
ing. Their use as a day-to-day en-
gineering tool is not just limited to
the OEM; tier one suppliers and
anyone responsible for the pro-
gramming behind control systems
need to use simulators.

But there is much more to simu-
lators than assessment by engi-
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neers for engineering. What about
the real customer – anyone from a
racing driver to a 17-year-old
learner – and real life situations?
After vehicle models and control
algorithms have been open-loop
validated and tested, a human
driver should be introduced to
close the control loop.

We need his or her realistic re-
sponse to, for instance, an emer-
gency situation and to monitor
how that interferes with overall
stability. We need to conduct ob-
jective-subjective assessments
such as “how well does the car ab-
sorb bumps”, “how does that cor-
relate to design parameters” and
“how comfortable is that interac-
tion perceived to be”. Humans can
help but also counteract the most
perfectly engineered control strat-
egy, so we need to know how they
behave.

This is both expensive and dan-
gerous in a prototype vehicle and
it cannot be done behind a desk
with a Logitech steering wheel. A
simulator will offer an environ-
ment that may not be 100% realis-
tic (that is not the aim), but
realistic enough that the triggers
are the same as in real world driv-
ing so the driver responds natu-
rally to what happens while
driving the vehicle.

Rapid controller
Another development, thanks to
the growing use of simulators in
automotive engineering, has been
rapid controller prototype testing;
by hooking up the actual ECU to
the simulator, it can operate in ex-
actly the same way as a real car.
The simulator sends simulated
sensor signals to the ECU and the
control system sends its command

Increased computer power and laser scanning and building capability – offering road profiles, types
of surface, bumps and camber, and so on – have provided data to the required level of accuracy for
automotive simulation

signals back. This same loop can
be evaluated on a desktop of
course, but to be in any way
meaningful, there needs to be a
driver in the loop.

Road scanning
Until recently, the industry was
forced to rely on basic software
and fictive roads in which to test
its simulated vehicles. This has
not done much to aid the cause of
the simulator as manufacturers
naturally want to validate their ve-
hicle models by using the roads
they know on their regular test
routes.

However, within the past couple
of years, increased computer
power and laser scanning and
building capability – offering road
profiles, types of surface, bumps
and camber and so on – have pro-
vided data to the required level of
accuracy for automotive simula-
tion (to 1mm in some cases).
Costs have come down and there
are now the necessary tools to
allow efficient, automated data
processing.

The tool chain to deliver this ad-
vanced software – the required
understanding of the vehicle dy-
namics process and tyre behav-

Maarten van Donselaar

iour, vehicle modelling, image
generation, road scanning and in-
terfacing with the real vehicle –
are getting better and better.
Depending on the level of accu-
racy required, two software engi-
neers can put together a 20km
route in around six months.

This progress is allowing OEMs
to take decisions much earlier in
the design process. Educated
choices can be made without the
need to build a mule. For exam-
ple, engineers can test multiple lo-
cations of a fuel tank and see how
they affect the vehicle’s handling.

Integration
The integration of vehicle models
with the simulator has never been
easier. Having recognised the call
from simulation engineers want-

ing to work with their own un-
modified vehicle models, on their
own modelling packages and PCs,
with and without the simulator,
simulator manufacturers have de-
veloped flexible external physics
packages.

Simulations created in vehicle
modelling packages such as Vi-
Grade, IPG Carmaker, Vedyna,
Carsim, DSpace ASM and Sim-
pack can now be plugged and
seamlessly integrated through
their Simulink S-functions, to run
natively, in co-simulation, with
the simulator. This saves time on
compiling code and saves costs by
eliminating the need for the code
generation packages. Removing
the need to compile code also
means that third party libraries
such as Bosch ESP can be used.

This does not replace the simu-
lator’s internal vehicle model and
many users still prefer to go down
that route, especially if it is open
architecture and users can easily
modify, add or replace subsys-
tems.

The future
Automotive simulation has bor-
rowed much from the defence en-
vironment. There is no greater
need for off-line testing than
preparing for battle. It’s largely
still a matter for the academics but
we are seeing interesting develop-
ments with simulators and un-
manned, remotely operated
vehicles. The driver will be on
board a simulator, sending the
control output to a real vehicle
some hundreds or thousands of
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A bespoke, flexible, driving simulator is being used to support the design and testing of Jaguar
Land Rover vehicles. The six-degrees-of-freedom simulator is being used as a virtual engineering
tool by multiple design teams at the company’s design and engineering facility in Gaydon.
Versatility is at the heart of the simulator, being suitable for both Jaguar and Land Rover vehi-

cles and featuring integrated production vehicle hardware and software. It’s a platform that al-
lows cross-functional working within metres of where most of the key engineers are based.
On delivery, the Jaguar Land Rover team was able to dive straight in and use the Cruden simu-

lator to interrogate the stability and precision of latest generation cars. To start with, engineers
set up small, defined tasks and were surprised how soon, even in its off-the-shelf state, the simu-
lator started to throw up other unanticipated characteristics and action items to be investigated.
A simulator can help automotive engineers assess the driving experience qualitatively, in terms of
feel, just as their customers do. This has proved to be far more useful than desktop simulations
in isolation.
Specification details include an actual production seat, various Jaguar and Land Rover steering

wheels (with reach and rake adjustment) and pedal boxes that are integrated into the driver
cockpit area to provide a realistic driving position. They are interchangeable within around 20
minutes.
The simulator integrates with the IPG Carmaker vehicle modelling software used by Jaguar

Land Rover for its desktop simulation via Cruden’s EPhyse Net external physics interfacing
package. The software allows companies to run their vehicle models natively, in co-simulation,
with its simulators, saving time on compiling code and saving cost by eliminating the need to
purchase the Real Time Workshop conversion package.

Jaguar Land Rover driving simulator

kilometres away; the driver’s re-
actions in the simulator will be a
response to the returned input.
This might sound far-fetched for
the road but it does point towards
the next development frontier for
automotive electronics: the chal-
lenge to get data back and forth
with high bandwidth and low la-
tencies.

Maarten van Donselaar is
CEO of Cruden

Vehicle model overview in external physics package

Wireframe simulation
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When the 2020 model
year cars roll off the
production lines, the

expectation is that we will see the
most dramatic increase yet in
driver assistance and other elec-
tronic control functions as the car
manufacturers are targeting that
year for the fruition of much of
their current research and devel-
opment. One company aiming to
take advantage of that is Arm,
looking to become an essential
part of the electronics in vehicles
in the same way it has in smart-
phones.

This would be a remarkable
achievement for a company
whose share of the automotive
MCU market was effectively zero
five to six years ago and today is
still less than ten per cent. True,
there are Arm products in various
parts of a new car’s electronics
and it is a growing area of the
Cambridge company’s business,
but as of yet it has not broke
through in the crucial applica-
tions. This though it hopes will
soon change.

Boosted by Freescale’s an-
nouncement in March this year of
targeting its Cortex M0+ based
Kinetis EA series at automotive
body applications, the company
now sees it only has to win over
Renesas and Infineon to the auto-
motive potential of its products
and it will be well on the way to
achieving its goals.

“Most of our microcontroller
value has been outside of automo-
tive until now but we are the point
where that is starting to change,”
said Richard York, director of
product marketing. “It is starting
to ramp up with STM and
Freescale, but it is so difficult to
predict. Once a partner is estab-
lished outside of automotive, it
makes sense to adapt their prod-
ucts for automotive.”

He said this would be made eas-
ier if the push by Broadcom and
Freescale to make Ethernet the
dominant car network was suc-
cessful.

“We are dependent on compa-
nies such as Freescale to take their
products in the general-purpose
space into automotive,” said York.
“They are starting, but until the
other guys do the same it will be
difficult to predict.”

The main target areas are adas,
in-vehicle infotainment, dash-
board, power train, chassis and
sensors, and the recently an-
nounced v8-R architecture was
designed with the automotive seg-
ment in mind.

“People know our architec-
tures,” said Chris Turner, senior
products marketing manager.
“They have a consistency so they
know they will run whatever the
target processor we use. As such,
our architectures move quite
slowly.”

The company is only on the

ARMED
and ready

Steve Rogerson visits Arm’s
Cambridge headquarters to hear about
the company’s plans to be a major
player in the automotive market

Arm’s
Cambridge
headquarters
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eighth version of the architecture
stretching over a period that has
seen hundreds of different proces-
sor cores.

“This is a key part of the value
proposition to our semiconductor
partners,” said Turner. “They can
take our chip and not have to
worry about whether debuggers
and compilers are available. There
are multiple choices for them. The
chip makers know we have a big
enough ecosystem that wherever
they go there will be software
there to support them.”

The company moved from ver-
sion seven to version eight for app
processors a couple of years ago
and last year shipped the first IP
that supported that architecture.
Last year came v8-R for real-time
applications. Unlike the app ver-
sion, this is not at 64bit but at
32bit because the company be-

lieves that for embedded and auto-
motive applications this is more
than sufficient.

Virtualisation
What is more important for auto-
motive is its capability for virtual-
isation. However, there is still
some work to be done before the
real-time version will be seen in
actual products.

“The first IP using v8-R will not
be yet,” said Turner. “Our engi-
neers are in discussion with some
of our leading partners to define
exactly what the processors will
look like. But it is important to
announce the architecture early on
because we want to tell people
what we are doing. We are flying
the flag, creating demand and
building interest.”

The other reason comes back to
the ecosystem. A lot of companies

are working on virtualisation in
conditions that are not designed
for that.

“There are companies such as
Green Hills Software and Mentor
Graphics with virtualisation in the
field with significant room for im-
provement if we give them sup-
port with the underlying
architecture,” said Turner. “This is
what v8-R does. So we have re-
leased advanced copies so they
can see what we are beginning to
build.”

Virtualisation is becoming a key
element in automotive because of
the increased concentration on
safety that came with the release
of ISO 26262. Here again the use
of Arm cores in non-automotive
applications could be an advan-
tage.

“The cost of ISO 26262 is
high,” said York, “but the similar-

ity between it and some non-auto-
motive standards is good. Our app
processors will also crop up more
and more in automotive in info-
tainment and some of these could
also be used for adas processing.”

This is a big plus for the virtual-
isation capability because it al-
lows a complete on-chip
separation between the infotain-
ment and adas functions. It also
brings with it extra safety and reli-
ability features.

“There will be more fault detec-
tion and management features in
v8-R than we have ever done be-
fore,” said Turner. “You can use
the hypervisor to switch in and
out of real-time control with a
real-time interrupt to switch back
to a rich operating system when
needed. This allows you to have a
rich and a real-time operating sys-
tem on the same system.”

Even though safety is a system
wide property and ultimately the
responsibility of the OEMs, ISO
26262 has meant part of that re-
sponsibility now lies in every
stage of the supply chain and each
link expects the link before it to
have considered the safety impli-
cations in the design of their prod-
ucts, right the way down to chip
level.

“The OEMs will add ISO 26262
to their requirements to the tier
ones who will in turn put that as a
requirement to their suppliers,”
said Lauri Ora, functional safety
manager. “That will trickle all the
way down to us. We can’t solve
this ourselves but we can support
that with the right information and
the right product. We have to de-
velop safety applications without
knowing the entire system. We
have started supporting safety
from the bottom up.”

A big part of this is how Arm
passes information to its licensees,
which means documenting all the
assumptions that have been made
about the functionality of the
cores.

“We have to say how we expect
them to use our IP,” said Ora. “We
say we assume you will do this or
that if you expect the system to
work.”

Arm also provides its silicon
providers information on what
level of safety analysis has been
carried out.

“We have engineers going
through the design to say what
will happen if certain parts fail
and then pass this information
along,” he said. “This helps the
silicon providers in their activi-
ties.”

The company also believes the
virtualisation in v8-R will cure a

problem with Autosar in which
the hardware did not match the
software consolidation profile.

“The original version of Autosar
was done to enable software con-
solidation but the hardware hasn’t
been up to the job,” said York.
“This is about fixing that.”

Targeting 2020
The target is for the IP using v8-R
to be released in time for the chip
makers to produce devices so the
tier ones and OEMs can have
products ready for 2020 model
year cars.

“We are looking at the automo-
tive business in 2020,” said
Soshun Arai, embedded segment
manager. “We are talking with sil-
icon providers to optimise the
SoC for dedicated areas. This will
be a big model year.”

One key area is in-vehicle info-
Chris Turner: “We have released advanced copies
so they can see what we are beginning to build.”

Lauri Ora: “We have started supporting safety
from the bottom up.”

Richard York: “There is no inherent reason why Arm
doesn’t apply to these areas.”
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tainment, which Arai says needs
to move to a much higher per-
formance as smartphone develop-
ments have raised customer
expectations.

“Drivers have their smartphones
and the OEMs want to fill the gap
between them and the car,” he
said, “so the tier ones want to

bring more sophisticated CPUs
into infotainment. This used to be
a generation behind the consumer
market but now it is moving to
mostly the same.”

The problem is that automotive
has a much longer development
cycle.

“This is a big challenge for

OEMs and tier ones,” said Arai.
“We will see cars being upgraded
over the internet or by dedicated
Ethernet so we now are talking to
car makers about our security
technology. A lot of OEMs are
looking at security for infotain-
ment.”

The next targets are electric and
hybrid electric vehicles for motor
control and battery management
applications.

“HEVs and EVs are more estab-
lished in Japan but not in the USA
and Europe,” said Arai. “Every-
one is on the starting line so you
can get business from this area.
Our cores are very low power so
battery management makes sense
for them. We are looking at Arm
cores running the cell balancing
and so on. In automotive, this will
grow from the 2020 model year.”

This he described as “a game
changing year” when what he says
are the big three – Renesas,
Freescale and Infineon – will have
to change their offerings.

“They will consider how to
change the game and that is where
we come in,” he said.

This is why Arm sees the
Kinetis EA announcement from
Freescale as so important.

“Freescale’s move with EA is
big for us because we see one of
the big three putting our cores into
automotive for body applica-
tions,” said York. “They are fo-
cussing on the core applications
for automotive, and this is an area
where really we haven’t been in.
This is quite exciting. It shows
there is no inherent reason why
Arm doesn’t apply to these areas.
We should see more announce-
ments in the next few years from
other vendors. The question is not
how but when.”

Soshun Arai: “A lot of OEMs are looking at
security for infotainment.”

Among automotive tech-
nologies, semiconductors
used for advanced driver

assistance systems (adas) have
shown a significant progress dur-
ing the past couple of years. Semi-
conductor revenue for adas grew
18% in 2013 from US$1bn in
2012. Revenues are estimated to
double in 2016 to $2bn.

Our research indicates adas
semiconductor growth will be
steady for the next 15 years, due
to increasing functionalities and
features that will be integrated in
the car with the aim to deploy
fully autonomous vehicles. The
trend passes also through the im-
plementation of data fusion mod-
ules because of the need of more
sensing redundancy and higher
functional safety requirements as

Luca De Ambroggi and Akhilesh Kona
believe the semiconductor market for
driver assistance is on fast track
found in ISO 26262 and Asil com-
pliant standards.

Top runners
Today, semiconductor revenue for
front-view camera applications is
growing particularly fast. Its cost
position, the demand from cus-
tomers and the encouragement
from regional mandates and safety
regulations are major drivers.
Revenue for semiconductors used
in front-view camera modules is
expected to grow by six times in
2020 from $118m in 2013 with
27.6% CAGR.

One of the possible mandates

from the European Commission is
to have LDW-AEB (lane depar-
ture warning and automatic emer-
gency braking) as mandatory in
every car from 2016. This has
caused a boost to semiconductor
revenues for implementing LDW-
AEB with a front-view camera
module. Semiconductor revenue
for implementing AEB with a
camera for pedestrian detection
according to Euro NCap’s defini-
tion is expected to grow twenty
fold in three years from 2013.

Also, the revenue for semicon-
ductors used in radar and lidar
modules is estimated to grow

Market
FOCUS
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threefold in 2020 from $236m in
2013 with a CAGR of 16%.

Radar technology
Gallium arsenide (GaAs) radar
chipset suppliers indicate they are
tending to phase out since the
GaAs chipsets cost more than the
silicon germanium (SiGe) variety.
Deployment of adaptive cruise
control and blind spot detection
systems is set to rise because of
affordable SiGe radar chipsets.

The 24GHz radar sensors are
likely to phase out by 2020 giving
way to the 79GHz radar technol-
ogy because of a possible mandate
on dedicated bandwidth for auto-

motive applications. Among oth-
ers, Freescale, Panasonic and ST
Microelectronics are developing
the 79GHz automotive radar using
5GHz (77 to 81GHz) bandwidth.

Lidar modules are expected to
play a major role in implementing
active control applications in
more sophisticated autonomous
driving systems, which many
OEMs are targeting in the 2020 to
2025 time frame, depending on
the flavours in vehicle autonomy.

However, an accurate detection
of surroundings around a car
might not be enough when imple-
menting autonomous driving sys-
tems. Additional systems should

be present inside the car to moni-
tor the situation of a driver and
also the passengers along with the
driver. For this reason, applica-
tions such as driver monitoring
and road frustration index make
autonomous driving a more reli-
able and safe technology, relying
even more on prevention.

Dynamic market
The transition of driver assistance
systems from passive (warning
only) to active (active control) is
happening fast. Semiconductor
revenue for active systems is ex-
pected to increase fourfold in
2020 from $190m in 2013. Semi-
conductor revenue for passive
systems is expected to reach
$1.8bn in 2020 from $953m in
2013 with a CAGR of 9%.

Nonetheless, we are still a bit far
from autonomous vehicles. The
term “autonomous” is very attrac-
tive but quite generic and it spans
across different levels where driv-
ers have different roles and re-
sponsibilities in the car.

Examples for vehicle autonomy
go from self-parking and platoon-
ing functionality, through self-dri-
ving under limited road and traffic
condition with drivers still main-
taining control, up to fully au-
tonomous vehicles. Fully
autonomous vehicles are however
not expected to hit the market
soon, not before 2030 to 2035. It
will happen though.

Independent of technologies and
electronics, the next 20 years will
see the requirement to prepare an
entire ecosystem for autonomous
vehicles. Mandates and regula-
tions need to be shared among dif-
ferent countries. Legal
implications and liability for au-
tonomous vehicles need to be

closely considered and regulated.
Furthermore, OEMs need to

build from scratch a database of
possible situations and test pat-
terns to play with. System and ve-
hicle testing needs to be bullet
proof before the launch of au-
tonomous vehicles. This extended
testing, and the effort in design for
testability, will probably increase
the share of production costs, in
addition to the increasing amount
of electronics and software.

Acceptance and trends
Today’s acceptance and diffusion
of several adas technologies are
already reflected in the market
trend for multi-function adas
modules that tend to optimise
hardware and adas functionalities.
Multi-function systems have been
progressively rising for a couple
of years. Regional NCap bodies
have driven car makers to offer
more adas functions such as
LDW-FCW (lane departure warn-
ing and forward collision warn-
ing), LDW-HBC (lane departure
warning and high beam control)
or LDW-TSR (lane departure
warning and traffic sign recogni-
tion) to achieve a five-star rating.

Since 2012, the minimum num-
ber of applications implemented
by OEM front-view camera mod-
ules is at least two. The number of
car makers that have implemented
a single adas application with a
front-view camera module is neg-
ligible. Different multi-function
systems implemented with a
front-view camera module are:
• Stand-alone: Single application
implemented by a front camera
module such as LDW, LKA (lane
keep assistance) or HBC;
• Basic multi-function: A combi-
nation of two functions imple-

mented by a front camera module
such as LDW-FCW, LDW-HBC
or LDW-TSR;
• Mid-range multi-function: A
combination of three or four func-
tions implemented by a front cam-
era module; and
• High-end multi-function: A com-
bination of five or more functions
implemented by a front camera
module.
At the end, the multi-function ap-
proach reflects nothing else than
the ever green trend that accompa-
nies electronics and semiconduc-
tors since their origins: integration
and consequent cost reduction.

On the semiconductor side, the
integration affects micro-compo-
nent ICs (controllers and proces-
sors) and sensors in the path to
optimise efforts and space to im-
plement adas successfully. Among
the micro-component IC suppli-
ers, Infineon, Freescale, Renesas,
Texas Instruments and ST Micro-
electronics have high-end proces-
sors on their roadmap which are

capable of implementing multi-
functions. In particular, both
micro-component ICs and sensors
occupy major space in semicon-
ductor revenues for adas. Such
optimisation and integration
trends have an obvious impact on
the overall bill of material.

Different methods
Integrated methods include high
functional integration in single
hardware, high relevance of soft-
ware for system scalability lead-
ing to high flexibility, and flexible
system architecture and high com-
putational power. A modular ap-
proach provides hardware
scalability, adjustments based on
feature attach-rate, easy decou-
pling between safety-critical and
non-safety-critical hardware, and
easier implementation of redun-
dancy schemes.

Luca De Ambroggi and
Akhilesh Kona are analysts at
IHS Technology

Top line semiconductor
revenue for driver assistance
systems

Semiconductor integration trends

Market share of front-view camera modules for lane departure
warning as a shared function
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Increasing the connectivity in
modern vehicles is accepted as
a vital step if the goal of au-

tonomous driving is ever to be
fully achieved. To illustrate this
vision, earlier this year Renault
unveiled the Next Two, a proto-
type for what it believes the con-
nected car will eventually look
like, and a vision that is not that
too far away as the car maker has
already earmarked 2020 as the
model year for a production ver-
sion of the vehicle.

“Thanks to the Next Two au-
tonomous prototype, Renault’s
aim is to take up position right
now in this field of advanced
technology which we believe will
reach the marketplace by around
2020,” said Carlos Ghosn, CEO of
Renault. “With Next Two, we
wanted to combine the worlds of
delegated driving and connectiv-
ity. Not only will autonomous
driving enhance safety but it will
also free up time for drivers.
Being connected will enable them
to make the most of this extra
time by providing them with ac-
cess to new in-car services such as
video-conferences, on-line shop-
ping, travel information and
more.”

And this is a key element of this
prototype in that the connectivity
is not just being used for vehicle-

NEXT STEP Renault has
produced a
prototype to show
how it believes
connected cars
will look by 2020
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to-vehicle and vehicle-to-infra-
structure communications, but
also for giving the driver some-
thing to do while the car is driving
itself. At the moment, Renault is
only predicting the use of au-
tonomous driving by 2020 in cars
travelling at up to 30km/hr in con-
gested traffic. It does, however,
see an extension of automatic
parking to valet parking where the
car will not only park itself but
will also find the car parking
space.

Meanwhile, the passengers and
driver can ensure their free time is
well spent by tapping into what
Renault calls “a hyper-connected
mobile lifestyle”. The idea is for it
to pick up all available networks
from 3G and 4G to Wifi and what
else might be around by 2020 and
run all mobile operating systems,
such as Apple and Android.

“Everybody is looking to save
time, particularly when it comes
to driving,” said Frédéric Mathis,
who is in charge of the Next Two
project. “Next Two has conse-

quently been designed to help oc-
cupants optimise the way they
manage their time and ensure that
wasted or lost time becomes use-
ful or enjoyable by freeing up op-
portunities to relax, educate
oneself, have fun or work.”

According to Tom Tom and
Inrix, a daily return commute of
just one hour loses drivers be-
tween 60 and 80 hours a year in
major European and American
cities. On top of that, drivers are
subjected to stress and increased
tiredness, which can have a long-
term effect on their health. And,
according to market watcher Gart-
ner, these journeys account for a
total annual fuel consumption in
Europe and the USA of 16bn
litres.

The hope is that connected cars
can address all these problems,
freeing up the driver’s time to
relax or concentrate on other is-
sues while the driving pattern of
traffic flow through a connected
city should reduce fuel consump-
tion significantly.

Meeting time
As an example of how this will
work, Renault has invented
Juliette, a sales representative who
receives a text message telling her
she has an off-site meeting and
that to get there on time she will
need to leave the office at 4pm.
Her smartphone tells her to expect
a 43 minute journey that includes
20 minutes on a congested trunk
road that allows delegated driving.

Using the valet parking app on
her smartphone, she tells the car
to pick her up at 4pm outside the
building, which it does au-
tonomously. If she wants, she can
use the smartphone to look at the
views from the various cameras
on the car.

As she approaches the car at
4pm, it recognises her, unlocks
the door and adjusts the seat and
mirror to her preferred settings. It
even tunes the radio to her
favourite station. The navigation
screen and head-up display show
her route.

As the car reaches the delegated
driving zone, Juliette lets the car
take over and the seat automati-
cally adjusts to comfort-mode set-
tings. Juliette uses the free time to
prepare for the meeting and ac-
cesses information stored in the
cloud. She also initiates a video
call to a colleague to get some last
minute information.

But the car suddenly warns her
of an unexpected delay ahead that
will make her late for the meeting.
She can call her customer to say
she will be late, but the car comes
up with an alternative that she
chooses. So, it leaves the main
road, heads for a nearby car park
and downloads a metro ticket to
her smartphone to allow her to
complete the journey by under-

Proposed connectivity options and other features on the Next Two

Carlos Ghosn: “With Next Two, we wanted to combine the worlds
of delegated driving and connectivity.”

ground train. The car drops her off
at the station and finishes parking
on its own.

Affordable technology
The Next Two prototype is based
on the Renault Zoe and is
equipped with a camera, forward-
facing sensor and ultrasonic field
around the vehicle to form a pro-
tective bubble. The company has
strived to make the technology
being demonstrated affordable for
average motorists.

“Next Two is a realistic proto-
type which incorporates technolo-
gies that are sufficiently
well-developed to be built into
production models in the medium-
term future,” said Mathis. “It
takes advantage of affordable
technologies with the aim of
making their use as widespread

as possible.”
The front-facing sensor is used

to analyse the vehicle ahead, cal-
culating how far away it is and at
what speed it is moving. The cam-
era serves to detect lateral mark-
ings on the ground, to position the
vehicle correctly in its traffic lane.
On this, Renault is working in col-
laboration with the Vehicle-Infra-
structure-Driver Interactions
Laboratory (Livic), a research lab-
oratory born out of Inrets and
which specialises in advanced
driving assistance systems.

“It helps us to define driving
strategies in accordance with the
varying reliability of the informa-
tion received from the ground
markings,” said Mathis.

The data received from the sen-
sor and camera are forwarded to a
supervisor which, in turn, commu-

nicates with the control units for
the electric power steering, motor
and decoupled brake pedal. To
keep up with the flow of traffic, it
adapts the instructions it transmits
to the motor and brakes. Similarly,
to keep the vehicle in the same
lane, it sends the steering system
an instruction of what angle to
follow.

The calculator must ensure that
there are no contradictions be-
tween the various instructions sent
to the steering, motor and brakes,
to avoid the car accelerating mid-
way through a corner, for exam-
ple, or braking suddenly due to an
ill-timed detection.

“We have also paid particular at-
tention to the way the driver re-
sumes control of the vehicle,” said
Mathis. “This embedded intelli-
gence makes all the difference be-
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tween Next Two’s delegated driv-
ing functions and the separate
adas functions such as automotive
cruise control and lane keeping
assist, which already exist today.”

For the vehicles to switch to del-
egated driving mode, Renault be-
lieves the connected cars must be
on a protected route that does not
allow pedestrians or cyclists. No-
tably, some other car makers dis-
agree with this believing that an
autonomous car will be far better
able to deal with pedestrians and
cyclists that a human as its reac-
tion times will be quicker. The car
maker also sees such routes as
limited to a maximum 30km/hr,
again contested as others believe
that faster moving motorways
pose far easier problems for au-
tonomous vehicle designers. For

practical purposes, the delegated
driving period should be at least
five minutes, say Renault, to make
it worthwhile for the driver to
start some other task.

Renault though realises that
some of this vision is limited and
is looking at this area but wants to
take it one step at a time.

“Our ongoing research work
seeks to ensure the most seamless
transition possible between peri-
ods of delegated driving and times
when it is the driver in control,”
said Rémi Bastien, Renault’s di-
rector of engineering and innova-
tion. “We are working to extend
the delegation of driving functions
in progressive stages, regardless
of the level of complexity, to in-
clude fast roads and motoring in
built-up areas. Obviously, increas-

ing the scope of the zones where
driving can be delegated also in-
creases the diversity of situations
that are covered, placing ever-
greater importance upon the vali-
dation of our findings.”

Renault’s first consideration
concerned the automatic mode.
When the car takes over, the head-
up display (HUD) becomes blue.
The aim of this is to create a re-
flex in the driver’s mind that asso-
ciates the colour blue with the
automatic mode.

“To prevent ambiguous situa-
tions, we wanted a basic binary,
on-off system which immediately
indicates how the car is being
driven at any given moment,” said
Mathis.

When driving of the vehicle is
being delegated, the HUD and

dashboard display allow a per-
fectly logical dialogue to take
place between the driver and the
car. An augmented reality system
involves superimposing additional
information that is useful to the
driver onto a real image, a form of
augmented reality. The car maker
also decided to take advantage of
this while the vehicle is being
driven conventionally to deliver a
type of enriched navigation. Any-
one who has already used a navi-
gation system knows that in
certain complex situations – such
as roundabouts or at motorway
junctions – it is not always easy to
find your marks and take the cor-
rect decisions.

“In the case of Next Two, the
arrow is superimposed onto a real-
time image of the road ahead

which is projected onto the
HUD,” said Mathis. “This makes
navigation simpler whatever the
circumstances because the arrow
is portrayed in the vehicle’s actual
position on the road. Even if the
road ahead is concealed by a
truck, the driver knows exactly
where to head or to turn. The sys-
tem also highlights those traffic
signs that influence the vehicle’s
speed, such as warnings of a
pedestrian crossing or a dangerous
bend, for example. The others are
not highlighted, however, so as
not to overload the driver’s atten-
tion.”

When driving is being dele-
gated, the driver can take his or
her eyes off the road. In this case,
the HUD serves to display infor-
mation that reassures the driver

with regard to what the vehicle is
doing. For example, if the car is
calculating its position on the road
in relation to a target vehicle
ahead, this vehicle is highlighted.
At the same time, the detectability
of the road’s ground markings is
displayed during the delegated
driving mode so that, should the
car estimate it is insufficient and
ask the driver to take over, the lat-
ter knows instantly why by look-
ing at the display.

Conclusion
Many car makers are pinpointing
2020 as the model year when the
big changes in adas and connected
vehicle technologies will hit the
road. Renault’s vision with the
Next Two gives some idea of what
we can expect.Back to the future: The Next Two represents Renault’s vision of a connected car

If the car is driving itself, the driver can do other tasks
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A cloud-based environ-
ment for designing vehi-
cle wire harnesses was
launched by Cadonix at
last month’s Electrical
Wire Processing Technol-
ogy Expo in Milwaukee,
USA. Called Arcadia, it
has been designed from
scratch and been on trial
with some potential cus-
tomers for the past year.
“Arcadia is a suite of
software tools for design-
ing and analysing vehicle
electrical systems,” said
Jon Collins, Cadonix’s
business development di-
rector. “We have been
working with pilot cus-
tomers and we launched
at the show in the USA.”
The product is aimed at
OEMs and harness sup-
pliers, but for the time
being there will be no
focus on the large car
manufacturers.
“We are not aiming at
the BMWs and Volkswa-
gens of the world,” said
Collins. “We are aiming
at the specialist car mak-
ers that don’t make a
thousand versions of the
same machine. We could
be used by, say, BMWbut
they take a long time to
change. They have their
own processes. We will
get to them through the
harness manufacturers.”

Cloud system simplifies
wiring harness design

He said the main focus
was again on the smaller
makers of harnesses be-
cause they could make a
decision more quickly
though he said the com-
pany was talking with the
larger ones. The first sale
to be announced has been
to harness maker AQ
Wiring Systems.
“They have been using
it for the past twelve
months,” said Collins,
“and have been convert-
ing their existing tools to
us. They are the first to
use it on an actual project
rather than the others who

have been mirroring it
alongside their existing
systems.”
He said there were two
other companies that have
been using it for the past
six months but Cadonix
was not ready to reveal
their names, but one is a
car manufacturer and the
other a harness maker.
The big advantage, said
Collins, over existing sys-
tems was its ease of use.
“They don’t want some-
thing complex,” he said.
“And the fact that it is
cloud based means it has
a really small IT foot-

print. You just install it on
the server and you can ac-
cess it from an HTML5
compliant browser. Up-
grades can be done on the
server and everyone has
instant access.”
The tools provide
schematic design, ani-
mated circuit simulation
and analysis, electrical
networking, harness de-
sign, and full rule check-
ing for harness layout and
manufacture. It interfaces
with 3D mcad and enter-
prise wide PLM and ERP
tools, smoothing the tran-
sition to manufacturing.

Intersil is preparing for
the law change in the
USA that will require all
new cars to have rear-
view cameras from 2018
by introducing the
TW8836 video processor.
The law will also require
the video from the camera
to be on screen within 2s
of reverse gear being se-
lected.
To help tier-one suppli-
ers meet these regula-
tions, Intersil is building
on technology it acquired
when it bought Techwell
in 2010.
“The Techwell products
were centred on mixed-
signal video technology,”
said Jonpaul Jandu, Inter-
sil’s senior marketing
manager. “It was well
suited to the television
market, but we decided to
focus on automotive be-
cause the television mar-
ket was so bloody. We
liked the longevity of the
automotive space.”
The device accepts both
analogue and digital
video inputs and includes
a built-in scaler and de-
interlacer, as well as
image enhancement and
on screen display capabil-
ities in a single-chip. It
can be used to display
rear camera video with
graphic overlay in less
than 500ms from the start
of a vehicle, exceeding

Video processor ready for US
law change on rear-view cameras

US government regula-
tions. This device can
also be used in infotain-
ment system applications
and is optimised for use
with many popular SoCs.
Though it has similari-
ties to its predecessor –
the TW8816 – it scores
by no longer needing the
separate TW9900 de-
coder to send digital
video to a SoC or GPU,
which is how it achieves
the fast response time.
Because it does not re-
quire any external mem-
ory, the video is latency
free. Since the device is a
hardware-based, many
automotive manufactur-
ers view the LCD video
processor as more reliable
in terms of fast boot capa-
bility and as a more stable
video path for the rear
camera than just using
software on the main

processor. Because the
main processors require
time for the operating
system to boot up, there is
risk to routing the rear
camera video through
SoCs as any glitch in the
software could compro-
mise the reliability and
integrity of the backup
camera video.
“It can also be used for
dual rear-seat headrest
video systems,” said
Jandu. “Each seat can
show different or the
same images depending
on preference. The chip
has that flexibility.”
The LCD video proces-
sor can take virtually any
type of video input – in-
cluding analogue com-
posite, S-video, analogue
RGB, digital RGB and
Open LDI (LVDS) – and
drive almost any digital
LCD panel up to

WXGA+ (1366 x 768)
resolution, including
TTL, single-channel
Open LDI and timing
controller-less panels,
making it suitable for rear
camera display or multi-
ple video source infotain-
ment applications.
Due to the flexibility
and input and output
video support, the device
can be used by automo-
tive OEMs to support
more analogue and digital
video sources, as well as
offload the video process-
ing workload from the
main processor, allowing
the processor to support
additional system func-
tionality or letting the
manufacturer use a lower
cost processor.
The device is AEC-
Q100 grade two qualified
and has gone into mass
production.
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Wind River has enhanced
its Platform for Infotain-
ment to meet the Genivi
Compliance 5.0 specifi-
cation. Updates include
availability on new refer-
ence hardware and work
with ecosystem collabo-
rators to grow capabilities
such as enhanced data
connectivity.
There is now availabil-
ity on reference hardware
for the Renesas R-Car H2
and M2 and Nvidia Tegra
K1 SoCs for high-end in-
vehicle infotainment
(IVI) and information
systems targeting visual
computing applications in
areas such as automotive

navigation, IVI and driver
assist systems
Integration with Tuxera
file systems ensures inter-
operable data connectiv-
ity and plug-and-play
interoperability with ex-
ternally brought-in data
storage. The fail-safe de-
sign protects against lost
user content during plug-
off or a power drop
There are also user in-
terface and graphical de-
velopment enhancements
and Wayland and Weston
enablement
“As automotive sys-
tems become more com-
plex to keep up with
evolving demands and re-

quirements, software is
increasingly playing a
more significant role,”
said Georg Doll, vice
president of automotive
at Wind River. “Few
companies have the mix
of automotive, embedded
and open source software
experience and industry
relationships to success-
fully guide customers
through today’s complex
projects.”
The company has also
developed proof-of-
concepts that consolidate
digital cluster displays
and an IVI system onto a
single architecture or
ECU. This not only

demonstrates space and
power savings but also re-
duces complexity by
moving integration ef-
forts from hardware to
software. This approach
creates an opportunity to
consolidate more of the
software-driven functions
onto fewer but more pow-
erful hardware platforms.
The platform is based
on the Yocto Project open
source development in-
frastructure. It includes
reference boards, accom-
panied by integrated soft-
ware development and
test tools, along with
Yocto Project toolchain
components.

Infotainment platform
updated to Genivi compliance

Toshiba Electronics is ex-
panding its line of image
recognition processors
with the TMPV7502XBG
for small-size camera
modules. It comes in a
package measuring 11 by
11mm and has a typical
power consumption of
0.6W.
The device can be used
in advanced driver assis-
tance systems (adas) that
recognise lanes, road
signs, vehicles and pedes-
trians from images col-
lected by cameras around
the car and in electronic

side mirrors.
The processor uses the
company’s 32bit risc
CPUMeP (media embed-
ded processor) and two
multi-core media process-
ing engines.
Incorporated is a single-
channel video input inter-
face and optimised circuit
configuration to enable
the rapid detection of
multiple vehicles, signs
and people. This fast de-
tection is made possible
by the incorporation of
cohog (co-occurrence his-
tograms of oriented gradi-

Image processor recognises
road signs

ents) hardware detection
technology and four
image processing acceler-
ators.
Rated for operation at
ambient temperatures of -
40 to +85˚C, it is housed

in a 324-pin P-LFBGA
package with 0.5mm ball
pitch.
Sample shipments have
started and mass produc-
tion is due to start in No-
vember 2014.

Micronas has extended its
Hall-effect sensor portfo-
lio with the Hal 15xy
switch family – a succes-
sor to the Hal 5xy family

– for automotive applica-
tions. The company’s dis-
tributor Rutronik will be
showing the sensors at the
Sensor & Test exhibition

from 3 to 5 June 2014 in
Nuremberg, Germany.
The sensor family was
developed for harsh envi-
ronmental conditions
from -40 to +150˚C ambi-
ent temperature.
As the first generation
of Asil A ready Hall-
effect switches with a sin-
gle-point fault metric
greater than 60% accord-
ing to ISO 26262, the
sensors fulfil functional
safety requirements. They
provide diagnostic fea-
tures, allowing a deploy-
ment in Asil A, B and
higher classified automo-

tive applications. For
even more stringent secu-
rity requirements, they
have an additional,
power-on self-test. It can
optionally be enabled for
a full functional test of
the sensors’ signal pro-
cessing path and output
before starting standard
operation.
A three-wire version
has short-circuit protected
open-drain output and a
two-wire version with
current source interface.
They come in a SOT23
package and consume
1.6mA.

Sensors meet functional safety requirements

At PCIM in Nuremberg
last month, Rohm showed
a 16-model line of LDOs
optimised for MCU
power supplies in auto-
motive body and power-
train systems. The
BD4xxMx series, with
the BDxxC0A series for
power supplies for in-car
infotainment systems,
brings the company’s
number of automotive-
grade LDOs to 43.
The BD4xxMx series
uses 0.35µm bic/dmos
processes and takes ad-
vantage of the company’s
analogue design technol-
ogy to achieve less than

half the no-load current
consumption of standard
products. In addition, the
circuit design enables
support for ceramic ca-
pacitors, eliminating the
need for electrolytic ca-
pacitors for oscillation

prevention, reducing
mounting area and costs.
The series is available
in a range of form factors,
from power packages that
support harsh environ-
ments to compact, space-
saving types, and in

different output currents
and voltages. Input toler-
ance is 45V.
Stable voltage output
with no output fluctua-
tions or oscillation is pos-
sible using a small (1 to
10µF) external capaci-
tance. This is what allows
compact ceramic capaci-
tors to be used, contribut-
ing to space savings.
Applications include
fuel injection, HEV and
EV inverters, tyre pres-
sure monitoring systems,
body control modules,
smart keys, head-up dis-
plays, LCDmonitors, and
cluster systems.

LDOs optimised for powertrains
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The A8585 from Allegro
Microsystems is an auto-
motive buck regulator IC
designed to provide the
low quiescent current
power supply require-
ments of next-generation
car audio and infotain-
ment systems.
The AEC-Q100 quali-
fied device incorporates
the control and protection
circuitry required for a
high-current regulator
with ±1.0% output volt-
age accuracy. It operates
over an input voltage
range of 4 to 35V, and
provides a choice of pulse
width modulated (PWM)
or pulse frequency modu-
lated (PFM) operating
modes.
In PWM mode, the de-
vice uses current-mode
control to provide simple

The industry’s first two-
channel switching LED
driver for front lights and
the only linear LED
driver with single short
LED detection for rear
lights are available from
Texas Instruments.
Unlike other LED driv-
ers in the market, the
TPS92630-Q1 and
TPS92602-Q1 have both
high-side current sense
dimming and pulse width
modulation (PWM) dim-
ming capabilities, as well
as full diagnostic and
thermal management,
which helps designers
create flexible lighting
systems that meet many
countries’ differing traffic
regulations.
The TPS92630-Q1 for
rear lights has single LED
short detection and full
diagnostic capabilities. It
supports up to 15 IC con-
nections on one bus and
supports control logic
without an extra micro-
controller. Thermal cur-
rent fold-back with
programmable threshold
prevents LED flickering
in thermal shut down situ-
ations.
Each channel of the

Regulator IC provides
low quiescent current

compensation, stability
and fast transient re-
sponse. In low quiescent
current mode, it uses
PFM to draw less than
33µA from an input of
12V while providing an
output of 5.0V, 40µA.
Once operational, it will
operate from an input
voltage down to 3.6V
(falling).
The transition from
PWM to PFM mode can
be controlled by the user

(A8585, A8585-1) or it
can occur automatically
(A8585-2, A8585-3).
Both versions have fixed
output options of 3.3 or
5V with ±1.0% accuracy.
Other features include a
programmable PWM
switching frequency from
300 to 550kHz, which
can be synchronised to an
external clock. External
compensation improves
stability and transient re-
sponse for various exter-

nal components and ap-
plications. The fixed soft
start time is 5ms.
Protection features in-
clude pulse-by-pulse cur-
rent limit, hiccough mode
short-circuit protection,
open-short asynchronous
diode protection, boot
open-short voltage pro-
tection, input under-volt-
age lockout, and thermal
shutdown.
EMI reduction features
include frequency dither-
ing and a controlled
switching node.
The regulator IC is tar-
geted at automotive and
industrial markets for ap-
plications such as auto-
motive infotainment,
instrumentation clusters,
centre stack and advanced
driver assistance systems.
The A8585KLKTR-T
comes in a 4.9 by 6.0mm
ten-lead soic package
with exposed power pad.
The package is Pb free,
with 100% matt tin lead-
frame plating.

LED drivers
breaking new
ground for front
and rear lights

TPS92602-Q1 for front
lights can support buck,
boost, buck-boost, sepic
and flyback topologies. It
supports linear analogue
dimming with high-side
current sensing and PWM
dimming with high-side
pmos fet.
A dedicated diagnostic
pin sends normal status
and fault information to
the body control module
for flexible control.
The device switches be-
tween constant current
and constant voltage
mode for LED open pro-
tection. It switches to
constant voltage mode
when LED open occurs
and automatically recov-
ers back to constant cur-
rent mode when the LED
open is closed.
Spice models and eval-
uation modules are avail-
able for both.
The TPS92630-Q1
comes in a 16-pin htssop
and the TPS92602-Q1 in
a 28-pin htssop.

An updated version of
JLT’s rugged in-vehicle
computers has been intro-
duced. The Verso+ 10 is
smaller, easily dockable,
has an improved range for
Bluetooth communica-
tions and a better touch
display.
The computer is aimed
at the high-end of the in-
vehicle market, targeting
applications such as min-
ing equipment, drilling
rigs, agricultural vehicles,
ports, construction, and
oil and gas platforms.
“We are trying to posi-
tion ourselves at the high
end of the market,” said
CEO Per Holmberg. “We
are going for performance
for complex and demand-
ing applications. And re-
liability is important for
our customers because if
it stops working it quickly
gets expensive.”
He said the company
was trying to stay out of

the low-end of the market
because it was very com-
petitive and price sensi-
tive. “Some are even
using IPads,” he said.
On size, it uses a
25.4cm sunlight-readable
display compared with 30
and 38cm on previous
models.
“Even in big vehicles,
the cab is quite cramped,
so we have made it
smaller,” said Holmberg.
The display uses capac-
itive touch technology
rather than resistive as on
previous models. This lets
the company make it
more scratch resistant as
well as enabling two-fin-
ger operation.
An improvement is
quick-lock that makes it
easier to dock and undock
from the vehicle. This
means a driver can have
the same computer for
whatever vehicle is being
driven.

In-vehicle computer
receives makeover


