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These new recruits at UK firm RS Connect follow continued growth in
the telematics industry. The Coleshill-based telematics installation busi-
ness has launched a significant recruitment drive that has created more
than 40 new jobs so far.
The recruits include field based engineers and service centre staff, part of
a major expansion programme at the business, which is looking to in-
crease turnover more than two-fold from £9m to over £20m within three
years. The company now employs over 250 people.
“We’re delighted to welcome our new recruits who will play an integral
role in taking the company to its next stage,” said Lea Hodson, managing
director at RS Connect. “2016 will be an exciting year for everyone at the
business as there are so many new opportunities to pursue. The new in-
vestment we have recently secured will allow us to maximise these oppor-
tunities.”

Telematics growth leads to more jobs

Intel subsidiary Wind
River is pushing on the
autonomous driving front
after teaming up with Ri-
cardo and consultancy
Roland Berger.
Wind River will pro-

vide automotive software,
as well as architectural
and engineering support,
while Ricardo will deliver
integration with the phys-
ical vehicle systems.
“For autonomous driv-

ing to become a reality,
there will be ongoing
challenges around inte-
gration of technologies
and this is a core compe-
tency of Ricardo, espe-
cially in the areas of
algorithm development,
sensor fusion and hard-
ware integration,” said
Lee Barnes, director at
Ricardo. “To meet these
new needs, the automo-
tive industry is racing to
find the expertise missing
from their existing portfo-
lios. WithWind River, we
can jump start in tackling
the complexities that
come with autonomous
driving.”
Combining Wind

River’s knowledge of em-
bedded software with
Roland Berger’s expertise
across global markets, the
joint automotive consult-
ing could help automotive
customers intelligently
navigate the software rev-

Wind River teams up with
Ricardo and Roland Berger

olution happening in the
auto industry.
Wind River will pro-

vide software manage-
ment and architectural
and engineering support
from the strategy explo-
ration phase to proof-of-
concept and production

phases. Roland Berger
will deliver market in-
sights, including trend
and business analysis,
and help design business
models.
• Wind River has intro-
duced a software platform
for the command centre

of the connected car.
Helix Cockpit was de-
signed to meet the inter-
secting needs of the
automotive and IoT land-
scapes. The company has
also updated its software
for ISO 26262 safety-
critical applications.

Making all vehicles au-
tonomous could prevent
95 per cent of traffic acci-
dents, according to a re-
port from the UK’s
Institution of Mechanical
Engineers. It is calling for
urgent government and
industry action to encour-
age the greater use of au-
tonomous and driverless
vehicles.
“We need urgently to

resolve legislative, tech-
nological and insurance
issues to help encourage
the rollout of autonomous
or driverless vehicles,”
said Philippa Oldham,
lead author of the report.
“The benefits to this sort
of technology are huge,
with estimates that the
overall UK economic
benefit could be as much
as £51bn a year due to
fewer accidents, im-
proved productivity and
increased trade.”
She said 95 per cent of

all crashes happened due
to driver error, so it made
sense for government, in-

Autonomous vehicles could
prevent 95% of accidents

dustry and academia to
redouble efforts to look at
how human involvement
in driving vehicles could
be phased out.
“There needs to be

much more action from
government to help inte-
grate driverless vehicles
into the current UK trans-
port network,” she said.
“This will include up-
dates and standardisation
to road signage and road
markings to enable these
driverless vehicles to op-
erate in the safest way
possible.”
She said there was also

a role for car dealerships
and vehicle manufactur-
ers as they would need to

clarify how they would
provide the greater level
of after-sales care, techni-
cal updates and upgrades
that would be required to
ensure the safe introduc-
tion of these vehicles.
“Much more work

needs to be done to clar-
ify regulation and insur-
ance issues, such as
where liability lies in case
of an accident,” she said.
The report calls for the

Transport Systems Cata-
pult to conduct a public
consultation, bringing to-
gether a working group
that includes industry,
legislators, regulators and
members of the general
public. This group should
look at how to integrate
and implement new regu-
latory regimes.
And the Department for

Transport needs to ad-
dress the safety of mixed
road use, looking at how
autonomous vehicles can
be integrated onto roads
with appropriate road sig-
nage and markings.
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General Motors and
rideshare company Lyft
have formed a long-term
strategic alliance to create
an integrated network of
on-demand autonomous
vehicles in the USA.
GM will invest $500m

in Lyft to help the com-
pany continue the growth
of its ridesharing service.
In addition, GM will hold
a seat on the company’s
board of directors.
“We see the future of

personal mobility as con-
nected, seamless and au-
tonomous,” said GM
president Dan Ammann.
“With GM and Lyft
working together, we be-
lieve we can successfully
implement this vision
more rapidly.”

GM gets Lyft from autonomous deal

Akey element of the al-
liance will be the joint de-
velopment of a network
of on-demand au-
tonomous vehicles that
will leverage GM’s
knowledge of au-
tonomous technology and

Lyft’s capabilities in pro-
viding a broad choice of
ride-sharing services.
“Working with GM,

Lyft will continue to un-
lock new transportation
experiences that bring
positive change to our

From the left: Logan Green, Dan Ammann and
John Zimmer

daily lives,” said John
Zimmer, who co-founded
Lyft in 2012 with Logan
Green. “Together we will
build a better future by re-
defining traditional car
ownership.”
Beginning immediately,

GM will become a pre-
ferred provider of short-
term use vehicles to Lyft
drivers through rental
hubs in various cities in
the USA. Lyft drivers and
customers will have ac-
cess to GM’s portfolio of
cars and OnStar connec-
tivity services.
GM and Lyft will also

provide each other’s cus-
tomers with personalised
mobility services and ex-
periences through their
respective channels.

The connection between
what you wear and what
you drive is being ex-
plored by Ford’s new
wearables research labo-
ratory, where engineers
are working to integrate
wearable devices and ve-
hicles to help keep drivers
safer behind the wheel.
“As more consumers

begin to embrace smart
watches, glasses and fit-
ness bands, we hope to
develop future applica-
tions that work with those
devices to enhance in-car
functionality and drivers’
personal safety,” said
Gary Strumolo, global

manager for vehicle de-
sign at Ford.
Researchers at the Au-

tomotive Wearables Ex-
perience laboratory, in the
Ford research centre in
Michigan, are examining
the potential to link vital
health information to in-
vehicle technologies, in-
cluding lane keep assist
and blind spot informa-
tion systems.
Lane keep assist, for in-

stance, could become
more sensitive if a smart
watch sends data to the
vehicle that infer the
driver didn’t get enough
sleep the previous night.

Or, if a driver’s heart in-
creases as traffic intensi-
fies, the vehicle could
increase the distance be-
tween vehicles for tech-
nology such as adaptive
cruise control or blind
spot information systems.
“Wearable technology

integrated with the vehi-
cle allows for more accu-
rate biometric data to
stream continuously and
alert active safety systems
to become more sensitive
if the driver is showing
signs of compromised
health,” Strumulo said.
The ability to measure

wakefulness and health

data including blood pres-
sure, blood glucose and
heart rate via wearable
technology also could
benefit fully autonomous
vehicles.
The Ford wearables lab

is examining ways to sig-
nal to a person riding in
an autonomous vehicle
that they might need to
retake driving control
from the vehicle. Signals
could vary from wrist vi-
brations to chimes or
even flashing lights on
the dash when the driver
would need to drive
through roadworks or at
an accident, for example.

Ford to integrate wearables with vehicles

Connected car services
company Airbiquity is
partnering Arynga to en-
able remote software up-
dates for connected car
systems and components
from the cloud.
The ability to plan and

execute cloud-based soft-
ware update campaigns
will provide financial
benefits to car makers in
the years ahead as vehi-
cles are increasingly engi-
neered to receive them, in
addition to vehicle en-

hancements for con-
sumers purchasing con-
nected cars.
“Cloud-based software

updates represent a huge
opportunity for automak-
ers and consumers alike
that is unique to con-
nected cars,” said Leon
Hong, chief operating of-
ficer at Airbiquity. “The
Arynga partnership is a
first step towards our
ability to deliver compre-
hensive software man-
agement for cars that’s as

seamless as we’ve come
to expect for gaming con-
soles, smartphones and
other consumer electron-
ics devices.”
He said Airbiquity was

committed to developing
software update manage-
ment technology so its
automotive customers
could execute software
update campaigns for
critical vehicle systems
such as powertrains,
braking, climate control
and infotainment using

the Choreo service deliv-
ery platform.
“Arynga is pleased to

join Airbiquity’s ecosys-
tem of partners, leverag-
ing their global expertise
and experience in con-
nected car technology and
services to further enable
cloud-based software
update campaigns for
current and future auto-
motive customer pro-
grammes,” said Walter
Buga, chief executive of-
ficer of Arynga.

Airbiquity partners Arynga
on connected car updates
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Pods will get trial on streets of London in summer

The Renault-Nissan Al-
liance plans to launch
more than ten vehicles
with autonomous drive
technology in the next
four years. The global car
group confirmed it would
launch a range of vehicles
with autonomous capabil-
ities in the USA, Europe,
Japan and China by 2020.
The technology will be
installed on mainstream,
mass-market cars at af-
fordable prices.
In addition, Renault-

Nissan will launch a suite
of connectivity applica-
tions that will aim to
make it easier for people
to stay connected to
work, entertainment and

social networks.
“Renault-Nissan Al-

liance is deeply commit-
ted to the twin goals of
zero emissions and zero
fatalities,” said Carlos
Ghosn, CEO of the Re-
nault-Nissan Alliance.
“That’s why we are de-
veloping autonomous
driving and connectivity
for mass-market, main-
stream vehicles on three
continents.”
Safety and efficiency of

vehicles across the al-
liance have increased dra-
matically. For instance,
fatal and serious injuries
in Nissan vehicles in
Japan decreased 61 per
cent in 20 years; fatal and

serious injuries in Renault
vehicles in France de-
creased 80 per cent in 15
years.
This year will mark the

debut of vehicles with
single-lane control, a fea-
ture that lets cars drive
autonomously on high-
ways, including in heavy,
stop-and-go traffic. In
2018, Renault-Nissan
will launch vehicles with
multiple-lane control,
which can autonomously
negotiate hazards and
change lanes during high-
way driving. And 2020
will see the launch of in-
tersection autonomy,
which can navigate city
intersections and heavy

urban traffic without
driver intervention.
Later this year the al-

liance plans an automo-
tive app for mobile
devices, which allows re-
mote interaction with the
car. Next year, it will
launch multimedia and
navigation features, as
well as improved smart-
phone integration and
wireless map updates. In
2018, an IoT platform
will support a virtual per-
sonal assistant feature for
individual and business
customers.
All the autonomous

drive technology will be
available at the option of
the driver.

Renault-Nissan plans ten
autonomous vehicles by 2020

Automated pods to get UK trial in summer
Westfield Sportscars,
Heathrow Enterprises and
Oxbotica are developing
pods capable of operating
autonomously and safely
on the streets of London,

as part of the Gateway
driverless car project.
Public trials will start this
summer.
They are developing the

existing Ultra Pods in

service at Heathrow Air-
port. Operating at Termi-
nal Five for nearly five
years, these pods have
carried 1.5m passengers
and completed 3m kilo-
metres of automated op-
eration. They will be
adapted to navigate the
streets of Greenwich in
south-east London with-
out dedicated tracks.
Westfield is the vehicle

integrator and manufac-
turer of the pods, respon-
sible for design, testing
and ensuring they are
manufactured in accor-
dance with current type

approval requirements.
Heathrow Enterprises

will be responsible for ve-
hicle software engineer-
ing, while Oxbotica will
deploy its vertically inte-
grated autonomy system,
which includes mapping,
localisation, perception
and trajectory planning. It
will also implement a
cloud-based shuttle man-
agement system, enabling
them to operate as part of
a synchronised, self-gov-
erning ecosystem, com-
plete with smartphone
booking applications,
monitoring and reporting.
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BMW has chosen Tom-
Tom’s traffic information
system in Russia, New
Zealand and Australia.
The service is available as
part of the Connected
Drive offer on BMW ve-
hicles.
TomTom Traffic covers

all mapped roads in 48
countries around the
world and combines data
from millions of sources
to deliver accurate traffic
information, including for

example the start and end
location of each traffic
jam and the expected
delay that it will cause.
“This is another impor-

tant win for TomTom in
the automotive industry,”
said Ralf-Peter Schaefer,
VP of TomTom Traffic.
“TomTom Traffic will
now help BMW drivers
avoid upcoming traffic
delays, easing the burden
on the daily driving expe-
rience.”

BMW picks TomTom

TomTom traffic information system

Omnivision Technologies
and Hong Kong Applied
Science & Technology
Research Institute (Astri)
have built a heads up dis-
play (HUD) that delivers
bright, clear information
to drivers in daylight.
Built on Omnivision’s

OVP7200 and OVP921,
the HUD can produce
720p high definition im-
ages with reduced power
consumption, improved
contrast ratio and a wider
operating temperate.
“Astri‘s collaboration

with Omnivision is based
on the simple idea of
bringing brighter and
clearer information into a
driver’s line-of-sight in
the hope of reducing dis-
tractions and improving
safety for drivers and pas-
sengers,” said Kenny
Chan, senior manager at

Astri. “Through close
collaboration and a deep
understanding of our and
Omnivision’s liquid crys-
tal on silicon (LCoS)
technologies, we have
produced an HUD that
will set a new standard of
driver displays for the
next generation of auto-
mobiles. We hope to con-
tinue the collaboration for
our 2D holographic
HUD, which we expect to
debut in 2016.”
Using the OVP7200

single panel, colour field
sequential LCoS, Astri
can process the backplane
to produce a vertical
alignment display. The
proprietary optical mod-
ule design enables the
HUD to produce a con-
trast of more than 800:1
of more than 10,000 nits
at 2W LED power.

Astri and Omnivision
partner to build HUD

Renesas and TTTech are
collaborating to produce a
future proof, high-perfor-
mance advanced ECU de-
velopment platform for
adas.
The automotive plat-

form will integrate the
Renesas RH850/P1x
MCU and R-Car SoCs
with TTTech’s TTInte-
gration software platform
to enable complex auto-
motive systems including
highly automated driving.
Additionally to the physi-
cal integration, the devel-
opment platform aims to
achieve parallel, multi-
vendor development and
integration of individual

software components.
The collaboration aims

to respond to software
implementation difficul-
ties. The flexibility during
development and product
definition will continue to
grow as the software
components are no longer
tied to individual semi-
conductors, but can run
on different MCUs, SoCs
and on one or more
ECUs.
To ensure the necessary

safety during operation,
various Asil levels on a
common automotive
open system architecture
(Autosar) interface will
be made available.

Renesas and TTTech
join forces on adas

Cockpit electronics sup-
plier Visteon is to acquire
Allgo Systems, a devel-
oper of embedded multi-
media systems for global
vehicle manufacturers.
The agreement is ex-
pected to close during the
first quarter of 2016.
Terms were not disclosed.
Headquartered in India,

Allgo is an infotainment
media playback supplier,
bringing Linux and An-
droid engineering expert-

ise, including an IP-pro-
tected portfolio of in-ve-
hicle-infotainment, media
and connectivity products
for the connected display
audio market.
“Allgo’s strong position

in multimedia and smart-
phone connectivity soft-
ware adds greater scale
and depth to Visteon’s in-
fotainment software capa-
bilities,” said Sachin
Lawande, Visteon presi-
dent and CEO. “Allgo’s

ready-to-use IP provides
automotive manufactur-
ers with a turnkey
software-on-chip to cost-
effectively introduce
smartphone and mobile
applications from the ve-
hicle’s audio head unit.”
Employing approxi-

mately 140 people across
India, the USA, Asia and
Europe, Allgo’s infotain-
ment products have been
proven on a range of
global vehicle platforms.

Visteon to acquire Allgo Systems “We are looking for-
ward to joining Visteon at
this exciting time in the
company’s growth in the
connected technology
space,” said K Srinivasan,
director and CEO of
Allgo. “With our produc-
tion-proven middleware
and Visteon’s expertise in
automotive infotainment,
the two companies have a
strong strategic fit that
will enable us to expand
our global market share in
the connected display
radio market.”

Imagination Technologies
and NetSpeed Systems
are working together on
next-generation fabric for
advanced SoC designs.
The companies are de-

veloping non-coherent
and coherent fabric for
deployment in Imagina-
tion’s IP platforms as well
as Imagination cus-
tomers’ SoC designs.
Fabrics are the on-chip

connection technologies
that are vital to complex
IP platforms and SoCs,
where several high-per-
formance processors such
as CPU, GPU, communi-
cations and memory are
integrated together. Non-

coherent fabrics suit
many embedded and
mainstream systems. Co-
herent fabrics are the lat-
est example of moving
advanced interconnect
technologies traditionally
used in high-end servers
and networking devices
into mainstream mobile,
consumer and automotive
applications.
Designs for today’s so-

phisticated electronics
can include upwards of
ten IP cores for main-
stream products and can
exceed 100 cores for
high-end multi-cluster
networking or compute
systems. This adds com-

plexity for chip designers
and manufacturers who
must painstakingly inter-
connect the many IPs and
integrate them in to their
designs while meeting
tight product develop-
ment timelines.
NetSpeed has devel-

oped on-chip networking
technology that simplifies
and automates this task,
and enables SoC archi-
tects to design, configure
and simulate on-chip in-
terconnects that are guar-
anteed to meet power,
performance and area re-
quirements in less time.
“There are huge advan-

tages to using a cache co-

herent on-chip intercon-
nect,” said Sundari Mitra,
CEO of NetSpeed. “It is
the ideal way to achieve
optimal performance in
today’s complex, highly
integrated SoC designs.
We are very excited and
honoured that Imagina-
tion has chosen to collab-
orate with us and use our
technology to revolu-
tionise the way SoCs are
developed.”
Imagination has

adopted NetSpeed’s net-
work-on-chip technology
and tools and is building
on these with its IP plat-
form and SoC focused
technologies.

Imagination in fabric collaboration with NetSpeed
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A first wave of car mak-
ers and industry suppliers
– led by Toyota Motor –
is adopting Ford Smart
Device Link software.
This is the open-source
software on which the
Ford Sync AppLink plat-
form is built.
It provides consumers

an easy way to access
their smartphone apps
using voice commands.
Automotive suppliers
QNX Software Systems
and UI Evolution are also
adopting the technology,
with plans to integrate it
into their products. This
should increase the num-

ber of apps available for
in-vehicle use.
PSA Peugeot Citroën is

investigating adding
Smart Device Link to its
vehicles. Car makers
Honda, Mazda and Sub-
aru also are considering
adding the software.
“The true benefit of a

common smartphone app
communications interface
is that it creates an indus-
try standard, enabling
great experiences for cus-
tomers while allowing
different companies the
freedom to differentiate
their individual brands,”
said Don Butler, Ford ex-

ecutive director. “Ford is
making the software
available as open source,
because customers
throughout the industry
benefit if everybody
speaks one language.”
The software, including

AppLink, is part of Ford
Smart Mobility, the plan
to take Ford to the next
level in connectivity, mo-
bility, autonomous vehi-
cles, the customer
experience, and data and
analytics.
Popular music apps

such as Spotify and
IHeart Radio, information
apps including Accu-

Toyota and QNX lead adoption
of Ford Smart Device Link

Weather and MLB, retail
applications, and a grow-
ing list of apps from
around the world are al-
ready available for App-
Link users.
As part of Ford Sync,

AppLink is available on
more than five million
Ford vehicles globally.
The technology is ex-
pected to reach 28 million
more vehicles by 2020.
Industry-wide adoption

should help the technol-
ogy spread to new mar-
kets, such as China,
Taiwan, New Zealand
and Thailand.
Livio, a wholly owned

Ford subsidiary, contin-
ues to manage the open-
source project by working
with Smart Device Link
adopters to build the ap-
propriate interfaces into
each unique vehicle envi-
ronment.
“Developing a safer and

more secure in-car smart-
phone connectivity serv-
ice – which better
matches individual vehi-
cle features – is exactly
the value and advantage
an automaker can offer
customers,” said Shigeki
Terashi, executive VP at
Toyota Motor. “We ex-
pect that many companies
share our view and will
participate in the industry
Smart Device Link col-
laboration.”

Most 150 Technology has been implemented in the new Volvo S90. This
is the second Volvo model where the car maker’s infotainment system in-
cludes the technology.
Volvo Cars has been using Microchip’s technology for many years and
recently began using the latest Most technology from the chip company.
Most 150 is the first standard to provide a proven, automotive-ready
physical layer for Ethernet packet transport inside vehicles in accordance
with the IEEE 802.3 Ethernet specifications.
“We are very pleased to see Volvo Cars continuing the roll out of the

latest Most 150 technology to the new S90, just a couple of months after
the release of the new XC90 with Most 150 technology” said Dan
Termer, Microchip’s automotive vice president. “Volvo Cars’ ongoing
deployment demonstrates that Most technology continues to be the de-
facto standard for automotive infotainment networks.”

Volvo S90 makes the Most

Harman is acquiring
Towersec, an automotive
cyber security company
specialising in network
protection for connected
vehicles.
Towersec’s technology

will be integrated into
Harman’s 5+1 security
architecture aimed at pro-
tecting the critical points
of vulnerability in the
connected and au-
tonomous car, including
hardware, network and
over-the-air updates.
“By acquiring Tower-

sec’s best-in-class suite of
network protection soft-
ware and gaining the ex-
pertise of their highly
experienced security en-
gineers, we will build on
Harman’s 5+1 security
framework, already the
most comprehensive in
the industry, and ensure
that we remain one step
ahead to protect existing
and future connected sys-
tems,” said Dinesh Pali-
wal, Harman chairman.
Towersec has devel-

oped real-time, embedded
software security prod-
ucts to protect vehicles
from hacking and intru-
sions. Founded in Israel
with bases in Michigan
and Germany, its core
products – ECUshield
and TCUshield – will be
integrated into Harman’s
systems. ECUshield is a
real-time ready product
that lets any ECU or gate-
way detect and prevent

Harman boosts security by acquiring Towersec
hacking, intrusion and
critical communications
disruptions. TCUshield is
integrated into infotain-
ment and telematics units
to protect against unin-
tended and potentially

harmful wireless commu-
nications.
“We are excited to work

within Harman to ensure
cars on the road today and
those designed for tomor-
row are protected against

cyber attacks and other
intrusions,” said Tower-
sec CEO Saar Dickman.
The transaction is sub-

ject to customary closing
conditions and regulatory
approvals.

Connected in-vehicle in-
fotainment systems will
produce revenues exceed-
ing US$600m in 2020,
representing a tenfold in-
crease on this year, ac-
cording to Juniper
Research.
The research forecasts

that consumer adoption of
connected car entertain-
ment will grow rapidly as
Apple Carplay and An-
droid Auto gather trac-
tion. As they become
firmly established, Ju-
niper expects a wave of
applications to become
available, designed for in-
vehicle use such as ad-
vanced traffic systems,

route optimisation and in-
vehicle gaming.
According to the re-

search, on-board systems
with integrated wireless
functions will eventually
push ahead of systems re-
quiring the presence of a
smartphone. OEMs will
seize the opportunity of
greater independence and
better integration with
other in-vehicle systems
by including directly inte-
grated units such asApple
Carplay, Android Auto
and Blackberry’s QNX.
Furthermore, the re-

search also argued that
OTT (over the top) play-
ers such as Apple, Ama-

zon and Google would
play an ever more central
role in the development
of the connected car
space as end users de-
mand more technology in
their vehicles. It pin-
pointed Apple’s and
Google’s activities in the
autonomous driving sys-
tems space as key devel-
opments in this regard.
Amazon’s recent an-

nouncement that its voice
controlled smart home
service, Echo, will inter-
act with Ford’s Sync in-
vehicle system signals the
merging of the connected
car and the smart home
space.

Connected IVI set for tenfold growth
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A look at some of the automotive
highlights at last month’s Consumer
Electronics Show in Las Vegas

CARS
SHINE
AT CES
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ZF TRW highlighted an automated driving concept and occupant safety
technology on Rinspeed’s Etos concept car, which was unveiled at the
show. The Etos is equipped with ZF TRW’s retractable steering wheel,
which has several functions including hands on-off detection to help sup-
port the driver during automated driving situations.
“The steering wheel system opens up a world of possibilities to the

driver,” said Guido Hirzmann, group leader for Mechatronic. “By utilis-
ing a driver mode manager display at the top of the steering wheel, the
driver can choose whether to drive the vehicle or hand control over to the
vehicle. In automated mode, the driver can simply fold the steering wheel
away and create more space for carrying out other activities or relax-
ation.”
The wheel can increase interior styling options and help provide a cus-

tomised environment for the driver.

Where’s the steering wheel gone?

Bose provided show visi-
tors a first listen to the
highly anticipated 34-
speaker Panaray sound
system in the 2016 Cadil-
lac CT6 sedan.
“In a crowded industry
like car audio, every com-
pany has to choose how
they’ll be different,” said
Marc Mansell, vice presi-
dent at Bose Automotive.
“We choose innovation
because it’s the only way
to produce something
amazing, something that
hasn’t been done. Our
new series of systems
offer new experiences
and choices, not just new
branding. The Panaray
system in the Cadillac
CT6 is proof. You don’t
just hear it, you feel it.”
Announced in 2015 as
part of the global reveal
of the first-ever Cadillac
CT6, the Panaray sound
system is the first entry in
the BoseAdvanced Tech-
nology Series, reserved
for high-end luxury cars.
The CT6 Panaray has
multiple configurations
and arrays in 19 acousti-
cally superior locations,
combined with propri-
etary software and digital
signal processing. It re-
produces music with clar-
ity, precision and bass.
“The Panaray system
has 34 speakers, but that’s

Bose gives first listen
to 34-speaker Panaray

not what makes it remark-
able, because that sug-
gests 35 speakers would
be better,” said Mansell.
“What makes the Panaray
system remarkable is in-
novation. We pursued an

experience, and didn’t
stop until we created it.
Every single speaker is
required, but engineered
to work as a custom-sys-
tem, not individually.
That’s where advanced

technology makes or
breaks what’s possible.
The speakers are so
small, efficient and pow-
erful, they fit and deliver
in spaces and places that
would otherwise compro-
mise sound, but instead,
enable it, because they
were built for it. And
they’re all supported by a
new generation of our
signal processing.”

Harman unveiled tech-
nology that measures in-
creases in pupil dilation
as an indication of a dri-
ver’s mental workload.
The proprietary eye and
pupil tracking system
measures high cognitive
load and mental multi-
tasking in the driver’s

seat, and signals the car’s
other safety systems to
adapt to the driver’s state.
With the introduction of
high cognitive load detec-
tion, the eye and pupil
tracking technology
brings additional value to
the driver-facing camera.
The technology elimi-

Tracker checks for pupil dilation

Eye and pupil tracking
technology demo at CES

nates the need for com-
plex sensors built into
seats and steering wheels,
or biometric sensors that
require physical contact
with the driver.
This camera continually
captures the driver’s pupil
dilation, and a software
algorithm analyses the
pupil reflex using filter-
ing and signal processing.
The filter isolates and
identifies responses trig-
gered by high cognitive
load. The calculated out-
puts are used to adjust in-
tuitively user interfaces,
such as placing mobile
devices in do-not-disturb
mode or adjusting adas
intervention thresholds to
reduce physical and men-
tal distraction to the
driver.
“Our priority is to arm
OEMs with a holistic
range of integrated tech-
nologies that address both

driver wants and needs,”
said Alon Atsmon, vice
president of technology
strategy at Harman. “The
eye and pupil tracking
technology is another ad-
vanced step towards a
more intelligent driving
experience.”
Harman also announced
a connected car collabo-
ration with Microsoft to
introduce mobile produc-
tivity services, as well as
use existing products,
services and technolo-
gies, including cloud plat-
forms, telematics and
driver productivity, to
offer better convenience,
safety and reliability for
drivers and operating ef-
ficiency for car makers.
The collaboration will in-
tegrate key elements of
Microsoft Office 365 pro-
ductivity suite capabili-
ties into Harman’s
infotainment systems.

Navigation provides
mobile integration
Epsilon Electronics un-
veiled its Soundstream
MobileLink X2 AVN
source units with GPS
turn-by-turn navigation
for USA, Canada and
Mexico. Drivers set the
destination and follow the
commands by text-to-
speech directions.
Features include
favourites list, program-
mable home destination,
destination fuel estimates,

multi-lingual, multi-gen-
der voices, and speed
limit warnings.
Mobile device integra-
tion enables control of
smartphones and tablets.
Launch any application,
post social media updates
or play videos and other
content on the device, and
the display is mirrored to
the head unit’s LCD via
USB; all commands are
sent via Bluetooth 3.0.
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Fiat Chrysler Automo-
biles (FCA) provided a
glimpse of its fourth-gen-
eration UConnect system
featuring Apple Carplay
and Android Auto.
“The UConnect team is
evolving UConnect and
making it even better,”
said Joni Christensen,
head of UConnect mar-
keting at FCA. “With the
launch of the fourth gen-
eration of UConnect sys-
tems, we are continuing
to minimise the everyday
stresses of busy lifestyles
by providing drivers with

a variety of ways to stay
conveniently connected
to their vehicles, while
making every drive ex-
ceptionally informative,
entertaining and unique.”
Show attendees were
given the chance to be
fully immersed in tech-
nology with hands-on
demonstrations of the
2016 Dodge Charger Pur-
suit with a UCconnect
12.1 system and an FCA
technology concept dis-
play that explored the fu-
ture of intelligent
transportation.

Kia Motors launched a
sub-brand – DriveWise –
to cover intelligently safe
vehicles featuring its lat-
est and forthcoming adas
technologies. Kia re-
cently announced plans to
manufacture partially-au-
tonomous cars by 2020,
and aims to bring its first
fully-autonomous vehicle
to market by 2030.
Debuting at the show,
Drive Wise technologies
are under development.
Engineered to improve
safety for all road users,
the brand will let Kia in-
troduce intelligent safety
technologies to its future
model range, helping to
eliminate potential dan-
gers – and, for some, the
tedium – of driving, while
changing the ways in
which owners interact
with their vehicles.
Kia plans to showcase
many of these technolo-
gies at the 2016 Geneva
Motor Show. Kia’s ex-
hibit at CES gave visitors
the chance to experience
a host of next-generation
technologies and con-
cepts with interactive dis-
plays.
“Kia is undergoing a
very promising and grad-
ual process of introducing
partially and fully au-
tonomous technologies to
its vehicles,” said Tae-

Audio company Monster
has teamed up with Bent-
ley Motors’ bespoke
coach-building division,
Mulliner, to create Mon-
ster by Mulliner, which
made its debut at the
show.
The Bentley Continen-
tal GT V8 S is designed
to appeal to the target
market of young profes-
sionals and movers and
shakers in sports and
music. The Monster by
Mulliner GTV8 S is a be-
spoke vehicle using inno-
vations in audio
technology.
The custom sound sys-
tem has not been made
available in any produc-
tion car in the world. A

Bentley Monster roars out sound

total of 16 hand selected
speakers, personally
tuned by head monster

Noel Lee, deliver 3.4kW.
Embodying the distinc-
tive Monster colour

Monster-Bentley team up at CES

scheme of red and black
within the cabin,
Mulliner’s capabilities
and skills are showcased
by the Hotspur Continen-
tal GT V8 S Beluga hide
and steering rim colour
selections. Based on the
Monster logo, Mulliner
created a 3D laser-etched
fascia panel designed ex-
clusively for this vehicle,
complementing the Piano
Black finish.
A special compartment
houses Monster’s 24K
gold wireless headphone,
keeping it ready for mo-
bile use anytime one is
away from the car.
“With our Pure Monster
Sound system, the drive
will be truly incredible
and brings a new level of
excitement to the driving
experience,” said Lee.

Kia shows visitors
how to Drive Wise

Won Lim, senior vice
president of Hyundai
Motor Group. “Although
the first marketable fully-
autonomous car from Kia

will not be available in
the immediate future, the
work our R&D teams are
currently doing to de-
velop our range of Drive

Wise technologies is al-
ready improving on-road
safety and driver assis-
tance. The innovations
presented at this year’s
show demonstrate the fu-
ture direction we are tak-
ing.”
Drive Wise technolo-
gies on display at CES
included highway au-
tonomous driving, urban
autonomous driving, pre-
ceding vehicle following,
emergency stop system,
traffic jam assist, and an
autonomous parking and
out function.
The technologies will
facilitate communications
and interaction between
driver and vehicle with
HMI functions such as
gesture control, finger-
print sensors and smart-
device connectivity.

Testing Drive Wise technologies

FCA previews UConnect improvements
This year, FCA will in-
troduce UConnect sys-
tems with capacitive
touchscreens, perform-
ance improvements of
faster start-up time, en-
hanced processing power,
heightened touchscreen
response, vivid touch-
screens with improved
resolution and brightness,
and the UConnect 8.4
Nav system.
On display was a digital
technology concept that
explored how person-
alised driving experiences
can seamlessly integrate a

vehicle, technology, the
environment and people.
Designed to give law
enforcement officers the
upper hand, the UCon-
nect 12.1 touchscreen
system provides a fully
integrated approach to
Dodge Charger Pursuit’s
mobile command capa-
bilities. It provides a 1024
x 768 pixel display of
UConnect radio and vehi-
cle controls, as well as the
ability to toggle to a law
enforcement officer’s
computer via a menu bar
at the top of the screen.UConnect with Android Auto will be available during 2016
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Ford and drone company DJI have launched the DJI Developer Challenge
to create drone-to-vehicle communications using Ford Sync AppLink or
Open XC. The goal is a surveying system for the United Nations Develop-
ment Programme to inspect emergency zones inaccessible to even the most
versatile vehicles.
The technology could allow the UN’s first responders to earthquakes or

tsunamis to deploy drones quickly that are able to survey and map the hard-
est-hit areas – all from the cab of an F-150.
The challenge winner will receive $100,000. Developers are tasked with

creating software that would allow an F-150 and a drone to communicate
in real time.
Though this challenge has a specific mission, the software eventually could

allow drone-to-vehicle applications in agriculture, forestry, construction,
bridge inspection, search and rescue, and many other work environments in
which vehicle access is limited.

Win $100,000 in Ford drone challenge

Panasonic Automotive
showed some of its most
advanced technology on
the 2017 Lincoln MKZ
Hybrid – due out this
summer – equipped with
lithium-ion battery tech-
nology and, for the first
time, Sync 3.
The MKZ has a face
brought to life by its Lin-
coln signature grille. This
elevates elements of de-
sign, performance and
technology to create a
compelling entry in the

mid-size luxury market,
and one of only a few in
the segment offering a
hybrid option.
“Our customers are
looking for three attrib-
utes in a luxury midsize
sedan – a beautiful design
that is crafted with atten-
tion to detail, a vehicle
with impressive power
that makes it a pleasure to
drive, and technologies
that ease their everyday
experience, like voice ac-
tivation, active park assist

Lincoln MKZ hybrid hosts
Panasonic technology

and more,” said Kumar
Galhotra, president of
Lincoln. “The new 2017
Lincoln MKZ elevates all
of these attributes.”
Panasonic Automotive
teamed with Lincoln to
debut the technology at
CES.
“We have been show-
casing at CES since the
first show in 1967, and
today it continues to be a
key launch pad for intro-
ducing our latest automo-
tive technological
advancements to con-
sumers,” said Scott
Kirchner, CTO of Pana-
sonic Automotive.
The MKZ uses the next
generation of in-vehicle
connectivity with Sync 3
infotainment, developed
in collaboration with
Panasonic, featuring im-
proved user responsive-
ness, enhanced voice
recognition, hands-free
calling, and capacitive
touch screen with swipe
capability.
Panasonic assisted with
the software and hard-
ware design, develop-
ment and implementation
for Sync 3.
“Luxury consumers
have high expectations
that their infotainment
systems will provide an
experience that is as re-

sponsive and elegant as
their mobile devices,”
said Tom Gebhardt, pres-
ident of Panasonic Auto-
motive. “Despite the fact
that vehicles are infinitely
more complicated than
tablets and smartphones,
with Panasonic’s history
in both consumer elec-
tronics and automotive,
we have been able to ex-
pertly marry the two
worlds and create a vehi-
cle experience that is
smart and sophisticated.”
With the base operating
system built on automo-
tive grade software plat-
form technologies, the
communications and en-
tertainment system fea-
tures faster performance,
more conversational
voice recognition, a more
intuitive smartphone-like
touch screen and easier-
to-understand graphical
interface to help drivers
control their smartphone
on the road.
The MKZ has a suite of
intuitive driver assist
technologies including
available adaptive cruise
control with stop-and-go
functionality, auto hold
that keeps the car at a
complete stop without the
driver having to press and
hold the brake, and en-
hanced park assist.

Cognitive AI Technolo-
gies launched Carloudy, a
portable, wireless, voice-
controlled, automotive
head-up display (HUD).
Carloudy connects driv-
ers to both their cars and
to their smartphones for
directions, shopping,
weather, speed, speed
limit, maintenance alerts
and more, while reducing
distractions.
The lightweight (less
than 255g) Carloudy de-
vice measures 16.6 by
12.8 by 1cm and rests on
the dashboard.
Through voice com-
mands, drivers engage
with Carloudy through
their smartphones and
have key data crisply dis-
played on the windshield.
The design uses the re-
flective nature of its
15.4cm electronic paper
display to harvest energy
from external light
sources, providing a pris-
tine, semi-transparent dis-
play on the windshield in
all light conditions with-
out quickly depleting a
battery or overheating.
“Carloudy fully inte-
grates the driver with his
or her car and the outside
world by wirelessly con-
necting Carloudy to a
smartphone and to the
car’s computer with a
Bluetooth OBDII
adapter,” said Javy Kong,

HUD connects cars to
smartphones with voice

co-founder of Cognitive
AI Technologies. “We de-
signed Carloudy so driv-
ers can safely interact
with their smartphones
and our system while

driving. For example, we
opted against gesture con-
trols to eliminate distrac-
tions and accidental
commands. As experts in
cognitive science, we fo-

cused on the most useful
information drivers need,
using simple icons and
images.”
For instance, Carloudy
does not enable email,
Twitter or texting, which
Kong and his team be-
lieve are distractions that
put drivers and pedestri-
ans at risk.

The Garmin Drive
portable navigation de-
vices (PNDs) can help in-
crease driver situational
awareness. There are four
models – Garmin Drive,
DriveSmart, DriveAssist
and DriveLuxe.
“The most exciting de-
velopment of the new
Garmin Drive line is that
driver awareness features
typically seen in luxury
vehicles are now accessi-
ble as an aftermarket so-

lution for all drivers,”
said Kirsty Quartley,
Garmin PND product
manager. “There are
many distractions that
drivers encounter while
running errands, driving
to work or taking road
trips. These new driver
alerts can remove some of
these burdens and help
drivers stay aware on the
road.”
Driver alerts encourage
safer driving and situa-
tional awareness. All the
devices can be paired
with the Garmin BC 30
wireless backup camera
to see behind a vehicle
when moving in reverse.

Aftermarket PNDs
provide driver alerts
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Steve Rogerson reports from
last month’s Autosport
International in Birmingham

CIRCUIT
BREAKERS

Hydraulic steering sys-
tems have reached the
peak of their design
whereas electric power
assisted steering (epas) is
just getting started, said
David Cunliffe, manag-
ing director of DC Elec-
tronics.
Plus, he said car makers

were beginning to realise
the many advantages epas
has over the older hy-
draulic technology.
The obvious one is that

no hydraulic fluid or
pump are needed, which
brings the added advan-
tage of no leaks. It can
also take up less room
and the ratio can be
changed later.
“The systems are pro-

grammable,” he said, “so
you can have one system
for light and heavy cars.
And many manufacturers
see around four per cent
fuel saving compared
with hydraulic. And they
can be speed sensitive
and weigh much less.”
They are also essential

for many driver assis-
tance systems such as
hands-free parking, active
steering reverse to the
centre after a corner, and
some trailer reversing
aids.
Other features possible

with epas he said in-

Electric steering a must
for driver assistance

cluded torque steer cor-
rection, lane change
avoidance, remote steer-
ing for driverless cars and
steer by wire.
“More and more luxury

brands are switching to
epas as the technology
improves to the point
where epas is considered
equal or better than hy-
draulic,” he said. “We
have also produced vari-
ous systems for use in
motorsport. Because the
software is programma-
ble, you can tune the sys-
tems for different
applications.”
For motorsport, the

company uses an OEM
system and modifies it.
“We will keep the orig-

inal system and put in our
own controller with our

software,” he said. “This
lets us tune it to the appli-
cation.”
The company has also

brought out a low-cost
version with no Can bus

interface. This cannot be
tuned but must use one of
the five profiles provided,
which Cunliffe said hap-
pened with about half the
users anyway.

David Cunliffe: “More and more luxury brands
are switching to epas.”

Cosworth and BTCC extend partnership
Cosworth has extended
its supply of electronics
hardware to the British
Touring Car Champi-
onship (BTCC) for a fur-
ther six years, supporting
the series with the latest
generation of its ICD in-
telligent colour display
dash logger and IPS32 in-
telligent power system
hardware to complement
the existing supply of
ECU, complete car loom,

sensor package and Alive
Drive video data system.
The agreement builds

on a partnership that dates
back more than 15 years.
The dash logger is

based on the group’s
Omega platform and has
a full colour 15.9cm TFT
display, multi-core micro-
processor, integrated
graphics processor and
configurable tri-colour
LED arrays.

The IPS32 is the foun-
dation of Cosworth’s
power management prod-
uct range, which has been
extended to include a
lightweight, 48 channel
variant.
Both benefit from the

latest release of its toolset
configuration software,
which enables monitoring
and setup of the dash dis-
play, logging and power
management.
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The name McLaren is usually associated with the top end of motor racing,
such as Formula One, Nascar and Indycar, but many of its technologies are
applicable to other areas of motorsport.
This is why the company has just introduced a sports range of sensors and
was at the show to attract the attention of different levels of motorsport.
“These are not typical McLaren customers,” said Richard Hull (pictured),
Mclaren’s motorsport sales engineer. “These sports sensors are for entry
level customers who are looking for something more reliable and rugged.”
The range includes sensors for measuring wheel speed, engine speed, cam
and gear speed, rotary position, airbox pressure, and air and fluid temper-
ature.
“These are for motorsport applications from GT to rallycross,” said Hull.
“We launched them in November and this is their first showing.”

McLaren brings sensors to GT and rallycross

Bosch introduced its
Powerbox PBX90, an in-
telligent control and dis-
tribution unit for the
electric grid in a modern
racing car. It can replace
all the conventional re-
lays, fuses and circuit
breakers while monitor-
ing the power consump-
tion of the actuators and
electronics devices.
The device can also

simplify wiring harnesses
and provide diagnostic
capabilities.
But Jörg Riegg from

Bosch’s software devel-
opment tool team said the
most important element
was not the device itself
but how it could be con-
figured.
“Some devices are easy

to configure but only
have limited functional-
ity,” he said. “A lot of
these are preconfigured.
The more powerful de-
vices can be time con-
suming and more
complex to configure,
and that can be worse if
you want to change things
later. We went for a dif-
ferent approach with a
mid-range device such as
this.”
Several configurations

can be downloaded onto
the device and then the
user can switch between
them. The software tools
though are still in devel-
opment and there are

Intelligent racing control
more features to come.
“You can create new

functionality that no-one
has previously thought
about,” said Riegg. “Even
though the development

work is still going on, the
functions it has are stable.
We also plan to increase
the catalogue of func-
tional blocks.”
The device itself meas-

ures 214 by 159 by
57.5mm and weighs
830g. It has 36 single
high current outputs and
can output up to 80Acon-
tinuous.

Weaarbles that monitor
the health of runners and
cyclists are starting to be-
come common but one
company has taken that
technology and is using it
for motor racing.Already,
Yellowcog has seen its
system worn by drivers in
the Le Mans 24 Hours
and Indy 500 races and
this could be the year it
breaks into Formula One.
“I founded the company

in 2010,” said managing
director Marc Smith. “We
started looking at athletes
and cyclists, that sort of
thing, and we were asked
if we could do it for rac-
ing drivers. I am a motor-
sport fan, so I said yes.”
The technology gathers

the driver’s vital signs
such as heart rate, breath-
ing, temperature, energy
burn, stress and three-axis
acceleration. These data
are transmitted wirelessly
and can be integrated
with the data coming off
the car so they can be
compared directly. The
data can also be read in
real time at the pit wall.
A chest strap is used to

measure the vital signs
but some popular wrist
straps can also be inte-
grated with the system.
“We don’t make our

own,” said Smith. “We let
the customers pick the

Health monitoring set to make
Formula One breakthrough

ones that best suit them.
We make the hardware
and software that does the
integration.”
The software has been

developed specifically for
motorsport, whereas most
existing software is de-
signed for people who are
running or rowing.
“Our software is de-

signed for motorsport,
where the movement in
minimal,” said Smith. “It
can be synchronised with
the car data and will help
teams learn, say, when
and how to cool the
driver. We can also sync
data between the driver
and navigator.”
Yellowcog’s Pilot de-

vice can be installed any-
where in the car and can

communicate over the
Can bus. It measures 50
by 38 by 20mm and
weighs 30g. It collects
data from the driver and
delivers them to the car’s
on-board engine control
system.
The system was in-

stalled on two cars during
last year’s Indy 500 and
the data went out live on
television. It was hoped
that the performance of
the two drivers could
likewise by compared but
that didn’t happen as one
of the drivers crashed
during the first corner.
“But for the other

driver, fans could see his
heart rate,” said Smith. “It
brings it home to fans that
this is hard work.”

Smith though was being
a little secretive about
where the device will be
used this year and over
the big question about
whether it could be
adopted by Formula One.
“We have something

coming up that I can’t tell
you about,” he said. “But
we will be live on TV in
March. Our mission is we
want to see it used more
and more in motorsports.
Formula One is interested
but they tend to be quite
closed about what they
are going to do. It is pos-
sible that it will be on a
Formula One car this
year. Fitness is so impor-
tant to Formula One driv-
ers. I would like to see it
mandatory in the sport.”

Marc Smith: “It
brings it home to
fans that this is
hard work.”
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FLYING LESSONS
Harnessing the experience of avionics
development can yield significant
productivity gains in developing
automotive systems,
says Mark Richardson
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With the cost of software
recalls running in the
billions of dollars, au-

tomotive companies have pressing
need to build safety and security
into their systems. To this end, the
practices that have been in use for
decades by the aerospace industry
to ensure the safety of avionic
systems were specifically called
out in January 2016 by the US
National Highway Transportation
& Safety Administration
(NHTSA).

This came about when they an-
nounced a pledge to work together
with leading car makers to en-
hance safety and improve recalls,
with a specific focus on address-
ing automotive cyber security
threats.

Software development standards
for building safety into software
exist for the avionics and the auto-
motive industries, and both are
based on the same principles for
building safety-critical software.
The aerospace industry has
adopted the RTCA standard
DO-178C, while the au-
tomotive industry
has adopted ISO
26262. The use
of software

traceability and testing tools in the
development of avionics has
proven to yield significant pro-
ductivity benefits, and these same
benefits can also be realised when
developing software for automo-
tive systems.

It is no coincidence that the con-
tents of the functional safety stan-
dard ISO 26262 for the

automotive industry
are similar in

nature to
those

used
in

other
safety-

critical
sectors, in-

cluding DO-
178C. Automotive’s

ISO 26262 is an adaptation of the
IEC 61508 generic functional
safety standard, which was de-
signed for use as the foundation
for other industry-specific stan-
dards.

ISO 26262 provides detailed
guidelines for the production of
all software for automotive sys-
tems and equipment by proac-
tively addressing possible hazards
due to malfunction. This is based
on a risk-management approach
that starts with a determination of
risk classes, known as Automotive
Safety Integrity Levels (Asils),
which are similar in nature to the
safety integrity levels specified in
the IEC 61508 functional safety
standard.

Four levels of Asil are defined
by ISO 26262; Asil-A to Asil-D
mark increasing levels of risk.
Unlike DO-178C, Asil levels are
not based on the impact of a
whole system failure, but for fail-
ure of a specific safety function,
for example when and where an
electric park brake (EPB) will ac-
tivate. Each safety function in a

Table 1: After creating a software project plan, developers
need to detail each step per these components

Fig. 1:
Asils are
designed to
reflect the
probability
of exposure,
controllability
and severity of
failure of the sys-
tem functions with re-
spect to possible hazards

Fig. 2: Extract from an SPP template specifying the design and
coding guidelines

safety-related system needs to
have an appropriate Asil assigned
with the risk of each hazardous
event – for example the EPB acti-
vating at highway speeds – evalu-
ated based on the attributes
pictured in Fig. 1.

The values that are determined
for these three attributes then, in
turn, are used to determine the ap-
propriate Asil for a specific func-
tional hazard, which in turn
determines the overall Asil for
that safety function.

ISO 26262 translates these
safety levels into safety-specific
objectives that must be satisfied
during development. An assigned
Asil therefore determines the level
of effort required to show compli-
ance with the standard. So, the ef-
fort and expense of producing a

system critical to the continued
safe operation of an automobile –
for example a steer-by-wire sys-
tem – are necessarily higher than
that required to produce a system
with only a minor impact in the
case of a failure, such as the in-car
entertainment system.

Compliance
Now the risk is known, what steps
are needed to demonstrate compli-
ance to the ISO 26262 functional
safety standard? There is an in-
dustry mantra that quickly sums
up what’s needed:

• Say what you do
• Do what you say
• Show what you did, that is show
that you met the objectives for the
specific Asil

Say what you do
In short, developers must describe
their processes in their plans. For
software, these are captured in
two documents – a high-level
overall project plan (OPP) and a
software project plan (SPP). The
SPP addresses the software-re-
lated requirements of ISO 26262.
Some activities are not required
for all Asils, but these can be tai-
lored out per part two of ISO
26262. The SPP should include at
least the following five sections:

1. Introduction
2. Software description
3. Software lifecycle
4. Other considerations
5. Software lifecycle environment

Subsequently, each of these sub-
sections has a series of steps that
must be followed to achieve com-
pliance and safe practice. Table 1
outlines the steps required and de-
fines the expected content for
each step. Fig. 2 provides a snap-
shot of how the SPP looks when
fleshed out.

Clearly, proper process involves
tracking a lot of details, especially
when design changes are required.
Traditionally, companies managed
project artefacts with spreadsheet
programmes that would be up-
dated as work was completed.
However, with the increasing
complexity of software develop-
ment, such methodologies are
prone to the introduction and
propagation of errors.

Modern software tools, specifi-
cally designed for this purpose,
and that have proven themselves
in the avionics arena, can capture
requirements, add placeholders
for the various artefacts that need
to be produced, and automatically



FUNCTIONAL SAFETY FUNCTIONAL SAFETY

Vehicle ElectronicsPage 27, February 2016 Vehicle Electronics February 2016, Page 28

Fig. 4: Tool that provides a
compliance framework to
capture all planning documents,
assets and artefacts produced
during the development and
verification portions of the life
cycle

update the overall process status
as code, tests and so on are com-
pleted. For compliance, this
process also automatically docu-
ments design changes and updates
throughout the software develop-
ment lifecycle, removing a signifi-
cantly time-consuming step in the
certification process.

Do what you say
Once the processes have been out-
lined in the SPP, they need to be
followed. Both the SPP and OPP
are approved by the relevant regu-
latory oversight body. It is impor-
tant to collect and collate evidence
that the documented processes
were followed. Software tools that
provide process compliant tem-
plates for the documents identi-
fied in the SPP help streamline
this process, especially when it
comes to handling design changes
and/or updates. In addition, the
rapid feedback that these tools
offer helps to reduce the introduc-
tion and propagation of errors.

Another area where software
tools offer significant productivity
benefits is in the process of ensur-
ing compliance with the design
and coding guidelines selected for
the project. The SPP must specify
a design and coding guidelines
document that will be used to help
build safety into the software. A
good example of this is the Misra
C: 2012 software development
guidelines for the C programming
language. Developed by Misra, its
aims are to facilitate code safety,
portability and reliability.

As code is created, any detected
violations of the guidelines need
to be identified and corrected.
Static software analysis tools can
be used to assess very quickly the
software under development,
helping to identify areas of code
that do not comply with the se-
lected guidelines. There are often
situations where the guidelines
contain undecidable rules or spe-
cific software implementations re-
quire a deviation from a

Fig. 3: Screenshot of tool identifying software areas that do not
comply with the Misra C: 2012 standard, presented at the file and
function level; additionally, a programming standards call graph
shows a high-level, colour-coded view of coding standards
compliance of the system

non-mandatory rule. In both of
these circumstances, a justifica-
tion needs to be documented.

As the plan is implemented, de-
velopers always need to track that
they have adjusted their processes
to the risk levels associated with
that piece of software. Table 2
outlines some of the main topics
addressed by coding guidelines
and maps them to the Asil risk
levels. This table also shows
which of these compliance areas
can benefit from the efficiencies
of using software tools to help im-
plement the necessary compliance
checks:

Show what you did
The third step is to document
what has been done. In this step,
developers must ensure they can
show consistent and reviewed
data, provide checklists for the re-
quired document content, and
show impeccable record keeping
for document reviews. Tools exist
that can provide a compliance
framework that captures all plan-
ning documents, assets and arte-
facts produced during the
development and verification por-
tions of the life cycle. Collating
all the evidence required to show
compliance and associating them
with ISO 26262 part six sub-sec-
tions provides transparency and
traceability and increases auditor
confidence for both internal qual-
ity assurance personnel and exter-
nal auditors. Additionally, gaps in
compliance evidence can be iden-
tified early to reduce schedule and
compliance risk.

Furthermore, a tool suite can in-
tegrate traceability and compli-
ance with automated software
analysis and testing technologies.
This integration allows for auto-

Table 2: Software development guideline areas where test tools
offer potential efficiency gains in achieving compliance for specific
coding guidelines

mated capture and collation of
artefacts with compliance objec-
tives, in a distributed and collabo-
rative framework. Individual team
members are better guided
through verification workflow,
artefact generation is highly auto-
mated and credible, while compli-
ance processes and methodologies
are enforced.

Conclusion
With costs of software recalls in
the billions of dollars, the onus is
on the developers of automotive
software to build safety and secu-

rity into their systems. By draw-
ing a comparison to the aerospace
industry as an example of how the
auto industry can work to enhance
safety, the NHTSA is referencing
decades of experience in the de-
velopment of safety and security
critical avionics.

This experience can be brought
to bear to enhance the compliance
of automotive software systems
with ISO 26262 by taking advan-
tage of the software analysis and
test tools that have been used for
decades to build safety and secu-
rity into avionics systems.

The productivity benefits that
come from streamlining the verifi-
cation process with these tools en-
sures software functional safety at
dramatically reduced project
costs.

Mark Richardson is a lead field
application engineer for LDRA
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MAKING A STAND
In the light of the ISO 26262

functional safety standard,
William McCaffrey

discusses building
an automotive

test stand for
software

The average modern
high-end car has ten million
lines of code
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Rigorous stand-alone testing
of the many physical com-
ponents of automobiles is

done as a standard part of the de-
velopment process to allow manu-
facturers to work out the potential
problems of a model before it
goes into full production. After
all, it is conventional wisdom that
it’s much less expensive to elimi-
nate a problem before mass pro-
duction begins than to discover a
problem and have to fix it after-
wards.

When developing a key struc-
tural component of a vehicle such
as an engine, it is customary for
an automotive manufacturer to
use a standard testing framework
in the form of an engine test stand
to develop, characterise and test
those engines. For example, in the
development phase most automo-
bile OEMs are interested in de-
signing engines with optimal fuel
efficiency, durability and that are
in compliance with all relevant
legislation on emissions and so
on. An engine test stand allows
the engine to operate in many dif-
ferent modes and offers measure-
ment, control and recording of the
associated physical variables – a
process required to catalogue the
many parameters that affect the
engine’s design and performance.

Because there are many factors
potentially involved, it is difficult
to take them all into account dur-
ing development, and a large
number of tests are required to de-
termine what may be needed to
improve the engine’s perform-
ance. What makes all this testing
possible is that engine test stands
are automated test platforms that
run specified tests to achieve the
goals of the manufacturer.

Automated tests can run quickly
and more frequently, which is also
cost effective and has been proven
to improve the development
process.

A sophisticated engine test stand
framework typically consists of
actuators that allow control of the
engine state, sensors that measure
physical variables of interest and
data acquisition systems to log
those data. The same types of test
stands are also built for other key
systems such as transmissions.
Would a car manufacturer skip
this step and not fully test an en-
gine or transmission prototype?
Of course not, that would be a
recipe for disaster.

Today’s automobiles have
evolved from simple mechanical
devices into incredibly complex
machines, with software now
powering all major systems of the
vehicle including engine control,
powertrain, transmissions, steer-
ing, braking and entertainment.
This powerful software is as im-
portant – if not even more impor-
tant – as the vehicles’ metal.

Yet statistics show that more
than 50 per cent of auto recalls are
now due to software bugs, not me-
chanical issues. Consider that the
industry average is eight bugs per
thousand lines of code, and the
average modern high-end car has
ten million lines of code. Because

of this, shouldn’t the components
of the software systems in vehi-
cles be isolated in similar frame-
works? Software quality needs to
be at the top of the list for auto-
motive OEMs – and the vehicle’s
software also needs the analogous
test stand to simulate the real
world environment.

Automated software testing can
essentially provide exactly this
type of test stand or simulation
environment for software, auto-
matically enabling companies to
build test frameworks efficiently
for all of their application compo-
nents.

ISO 26262
One such framework to work with
as a basis for automotive testing is
ISO 26262, which covers the full
engineering development cycle
and defines functional safety re-
quirements for automotive electri-
cal and electronic systems.
Functional safety in accordance
with ISO 26262 encompasses all
systems and subsystems in vehi-
cles, including software, ensuring
the avoidance of unreasonable
risks and hazards caused by po-
tential malfunctions in electrical
and electronic systems.

ISO 26262 has gained increas-
ing importance, but even despite
the improved efforts to provide

Software now powers all major systems of the modern vehicle
including engine control, powertrain, transmissions, steering,
braking and entertainment

In ISO 26262 testing, three facets are combined to determine Asil: the probability of exposure, if that exposure
can be controlled, and what the effect of a failure would be in terms of severity; the higher the integrity level, the
more testing must be done

During unit testing, developers assess each unit individually; once
each unit is tested, the developer moves on to integration testing

safety-compliant systems, the au-
tomotive industry still lacks
global compliance standards. Ac-
cording to Gartner’s 2015 Hype
Cycle for Automotive Electronics,
the key issue that needs to be ad-
dressed is the gap in cross-func-
tional synergy within
competencies, the root cause of
most product development issues.
The report states that the lack of
system and vehicle-level experts
capable of defining the system
and product requirements and de-
riving the functionality and devel-
opment plan for all competencies
are the biggest impediments to
adoption of the standard.

The occurrence of life-threaten-
ing, safety-related incidents in the
recent past only shines the spot-
light on the requirements for func-
tional safety standards and the
need for automotive electrical and
electronics components, as well as
for suppliers to comply with this
standard. This means that a well-
structured mechanism should be
in place. Most importantly, it
should begin with implementing a
training plan to build the specialist
talent or skills required.

Framework in action
System design, functional safety
assessment and safety validation
are all key elements of ISO 26262
compliance. Most bugs are actu-
ally traced to weak requirements.
Requirement and test rigor is cor-
related to risk impact.

ISO 26262 testing corresponds
to the Automotive Safety Integrity
Level (Asil), the automotive-spe-
cific risk-based approach for de-
termining product risk classes.
There are three facets that need to
be combined to consider the Asil.
First, the probability of exposure
must be determined. Next, it must
be determined if that exposure can
be controlled, and what the effect
of a failure would be in terms of
how severe it is. When exposure,
controllability and severity are
added, the net combination is the
Asil. The higher the integrity
level, the more testing must be
done.

The Asil is best determined at
the beginning of the development
process, with a safety assessment
to determine the requirements.
Automated test tools can support
the capture and reporting of struc-
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Code coverage analysis measures the completeness of existing tests

tural code coverage for all Asils
required by ISO 26262.

Part six of ISO 26262 addresses
the recommendations for software
testing and verification. Recom-
mended activities include unit
level and system level testing such
as functional tests (requirement-
based tests and partition tests) and
structural coverage tests.

During unit testing, developers
assess each unit individually for
its ability to function properly and
meet operational requirements.
Once each unit is tested in isola-
tion, the developer moves to inte-
gration testing, where a small
collection of units that make up a
functional process is tested to
make sure the communications
between units work properly.

Building a testing framework to
run unit and integration testing au-
tomatically supports advanced
functionality to ease the testing of
code with any complexity. If soft-
ware is more thoroughly tested, as
in this scenario, fewer bugs are
likely to be introduced.

Making it work
To improve testing, one must un-
derstand what is being tested.
Source code coverage analysis is
an easy-to-implement way to

measure the completeness of ex-
isting tests. Measuring code cov-
erage for all types of testing and
combining this into one view pro-
vides insight into undertested and
overtested areas of the applica-
tion. By understanding gaps in ex-
isting tests, users can improve
testing efficiency and, over time,
fill these gaps with new tests.

Code coverage analysis might
have the highest return on invest-
ment of any development process
change. Modern tools make it
easy to implement code coverage
as part of the build process, allow-
ing coverage measurement with
no changes to the test process.
However, one of the most misun-
derstood issues with code cover-
age is its relevance to software
quality. One hundred per cent
code coverage should not be the
goal of software testing; it should
be the result of complete testing.

Gaps in code coverage might
point to poorly implemented tests,
which don’t adequately test the re-
quirements, but the gaps might
also be the result of extra code,
for example the requirement indi-
cates 100 message IDs that should
be handled, but the developer
added ten new ones and the re-
quirement never got updated.

Just as many groups use coding
standards to ensure consistency
and portability of source code,
testing standards are needed to en-
sure that good quality tests are de-
veloped. All test cases should
capture preconditions, test values
and expected results – no special
knowledge should be required to
run a test or to determine if it
passed or not.

For code to be testable, it must
be easy to understand. In the early
days of software development
when computer systems had lim-
ited CPU clock speed and limited
memory, developers were held in
high regard if they could make
software small and fast. Engineers
needed to be clever to fit code
onto the device. Programming
tricks abounded, as did really hard
to understand code.

Very seldom is this the case
now; even small embedded sys-
tems often have plenty of process-
ing and memory resources, and
the emphasis should instead be
building code that is easy to un-
derstand and maintain. Fortu-
nately, this dramatically improves
testability. Every engineer will
have their own idea of what sim-
ple means, so it is important that
development groups implement
coding rules and formalise en-
forcement with automated checks
or peer review checklists.

A common testing platform
makes it easy to implement cor-
rectness and robustness tests. Too
often, tests are compartmen-
talised, with the vast majority
being developed and run by the
software quality assurance (SQA)
team. If developers do not have
access to these tests, then it is not
surprising that bugs are found by
SQA team late in the release cycleAutomated software testing framework

– after new features are integrated
and these tests get run for the first
time. Sharing tests offers a variety
of benefits to the whole team:

• Bugs will be fixed on the day
they are introduced, not weeks
later;
• Code changes that break existing
tests will not be integrated;
• Team members will focus on
edge cases versus nominal path
testing; and
• SQA team will have more time
to write new tests.

Test sharing will provide all stake-
holders a sense of ownership for
application quality.

Automated and continuous
A robust testing infrastructure re-
quires that tests are small and run
fast, execution is automated and
dependable, and results are easy
to understand. This will enable
any team member to run any test,
at any time, on any version of the
code and to interpret the results
easily and, most importantly, it
must be easy for developers to
debug failing tests.

Automated and continuous test-
ing will only work if a common
testing platform is implemented
that allows team members to run
existing tests and integrate new
tests easily. Too often, testing is
performed periodically with man-
ual processes required, rather than
constantly and incrementally with
complete automation. If testing is
not continuous, there will be a sig-
nificant lag between when a bug
is introduced and when it is found.
The longer this lag time, the more
difficult it is to find the cause, and
the harder it is to fix.

Conclusion
Most industries move fast, but the
pace of innovation in the automo-
tive industry over the past five
years or so is nearly unprece-
dented. However, as many critical
functions are now controlled by
embedded software, the automo-
tive industry still lacks global
quality compliance standards for
software quality, as opposed to the
rigorous testing performed on the
many physical components of au-
tomobiles, where testing is done
as an ongoing part of the develop-

ment process, allowing manufac-
turers to work out potential prob-
lems before full production.

The ISO 26262 standard has
gained increasing importance, but
statistics still show that more than
50 per cent of auto recalls are due
to software bugs rather than me-
chanical issues. With an industry
average of eight bugs per thou-
sand lines of code, and the aver-
age modern high-end car having
ten million lines of code, software
quality needs to be a top priority
for automotive OEMs. Automated
software testing can provide the
same type of test stand or simula-
tion environment for software as a
vehicle’s physical components,
automatically enabling companies
to build test frameworks effi-
ciently for all a vehicle’s software
application components.

William
McCaffrey is
co-founder and
chief operating
officer of Vector
Software
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Lidar leaders

Ford is tripling its fleet of fully
autonomous Ford Fusion
Hybrid test vehicles and will
use the latest sensor technology

Ford autonomous test
vehicle at MCity
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This year, Ford will add 20
Fusion Hybrid autonomous
vehicles to the company’s

autonomous fleet, bringing the
total number to 30 vehicles being
tested on roads in California, Ari-
zona and Michigan. Building on
more than a decade of Ford au-
tonomous vehicle research, this
expansion is a key element of
Ford Smart Mobility – the plan to
take Ford to the next level in con-
nectivity, mobility, autonomous
vehicles, the customer experience,
and data and analytics.

The latest vehicles represent
Ford’s third-generation au-
tonomous vehicle development
platform, and are based on Ford
Fusion Hybrids, similar to the sec-
ond-generation platform.

“Using the most advanced tech-
nology and expanding our test
fleet are clear signs of our com-
mitment to make autonomous ve-
hicles available for millions of
people,” said Raj Nair, Ford exec-
utive vice president and chief
technical officer. “With more au-

tonomous vehicles on the road,
we are accelerating the develop-
ment of software algorithms that
serve to make our vehicles even
smarter.”

Ford recently announced that its
fully autonomous cars will take to
the streets of California this year.
The company already tests au-
tonomous vehicles at its proving
grounds, as well as on public
roads in Michigan. Ford was the
first car maker to test a fully au-
tonomous vehicle at MCity – a
32-acre, full-scale simulation of a
real-world urban environment at
the University of Michigan.

Sensors
Ford is using Velodyne’s Ultra
Puck lidar sensors, so called be-
cause of its hockey puck-like size
and shape. The solid-sate hybrid
devices have a longer range of
200m, making them the first auto-
specific lidar sensors capable of
handling different driving scenar-
ios. Ultra Puck will accelerate the
development and validation of

Ford’s virtual driver software,
which serves as the decision-mak-
ing brain that directs vehicle sys-
tems.

The lightweight, sleek design of
the sensor makes it easier to pack-
age on a vehicle, such as on the
wing-mirror. The design, which
also has an improved targeted
view, means Ford can reduce the
amount of lidar sensors from four
to two on Fusion Hybrid au-
tonomous vehicles, and still get
the same amount of useful data.

“Adding the latest generation of
computers and sensors, including
the smaller and more affordable
solid-state hybrid Ultra Puck auto
sensors, helps bring Ford ever
closer to having a fully au-
tonomous vehicle ready for pro-
duction,” said Jim McBride, Ford
technical leader for autonomous
vehicles.

The vehicle’s hardware systems,
which interact continuously with
the virtual driver, are equally im-
portant. Third-generation au-
tonomous Fusion Hybrid sedans

Ford Fusion Hybrid going through its paces at MCity

MCity test track

will have supplemental features
and duplicate wiring for power,
steering and brakes. These supple-
mental features will act as back-
ups, if needed.

Lidar
Ford has been using Velodyne
lidar sensors for roughly a decade,
dating back to Darpa (Defense
Advanced Research Projects
Agency) autonomous vehicle
challenges.

Ford was among the first to use
the Velodyne lidar sensor, an in-
novation that significantly
changed the autonomous vehicle
landscape. Lidar emits short
pulses of laser light to scan pre-
cisely the surrounding environ-
ment millions of times per second
and determine the distance to ob-
jects, allowing the vehicle to cre-
ate a real-time, high-definition,
3D image.

Ford’s first-generation au-
tonomous vehicle platform was
built using a Ford F-250 Super
Duty lorry for participation in the
Darpa challenges in 2005 and
2007. In 2013, Ford introduced its
second-generation autonomous
vehicle platform, using a Fusion
Hybrid sedan.

Ford was one of six teams to
participate in both the
Darpa Desert Classic
and Urban Finals chal-
lenges, supported by
four engineers who
still are on the com-
pany’s autonomous ve-
hicle development
team.

“We’ve come a long
way since Darpa,” said
McBride. “A decade
ago, no one in the
field knew what

the art of the possible was. Today,
we’re all hustling to make the
most ambitious dreams become a
reality.”

The first-generation autonomous
vehicle platform helped Ford un-
derstand that fully autonomous
driving was technically feasible in
the near future and how, through
ambitious research, it could
achieve this.

Fusion Hybrids were chosen for
the second-generation vehicles be-
cause they have the latest and

most advanced electri-
cal architec-

ture. With
the current
generation
of comput-
ers and sen-
sors –
including
the smaller,

but

more advanced Velodyne HDL-
32E lidar sensor – Ford’s au-
tonomous vehicle platform moved
a step closer to production.

The objective of the second-
generation vehicle fleet is to test
many of the computing and sensor
components required to achieve
fully autonomous driving capabil-
ity, as defined by SAE Interna-
tional level four, which does not
require the driver to intervene and
take control of the vehicle.

Last summer, Ford transitioned
from the research phase of devel-
opment to the advanced engineer-
ing phase. Meanwhile, the car
maker continues to develop other
types of sensors – cameras, radar
and ultrasonic devices – to deliver
semi-autonomous features to cus-
tomers today. These include adap-
tive cruise control, active park
assist, lane-departure warning,
lane-keeping aid, pedestrian de-
tection, pro trailer backup assist
and vehicle-to-vehicle connection
technology already available on
millions of Ford vehicles.Velodyne’s Ultra Puck lidar sensor
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As the telematics market
continues to mature, oper-
ators are progressively

seeking new and innovative ways
in which to increase the return on
their investments in telematics.
This was shown by a recent study
into present and future telematics
trends within the commercial ve-
hicle industry across four key Eu-

NEW DAWNNEW DAWN

A look into the results of a recent
survey on telematics in Europe

ropean markets – UK, France,
Germany and Spain.

“This study clearly demonstrates
that telematics has the power to
satisfy a wide range of operational
needs over and above what might
be described as traditional fleet
management solutions,” said
Steve Coffin, operations director
at Mix Telematics, which con-

ducted the study. “With the bene-
fits of telematics now firmly es-
tablished and accepted by
Europe’s transport operators, we
see the focus gradually shifting to
include new applications. In our
view it is no longer enough for
telematics providers to simply sell
products; the way forward is in
forging ongoing partnerships to
ensure the full range of telematics
benefits is realised.”

The global cold chain market is
expected to grow at a compound

annual growth rate of 11 per cent
between 2015 and 2020. In the
UK, this growth is being driven
by the home delivery sector and
the proliferation of supermarket
convenience stores. In France,
there are currently 65,000 heavy
trucks and 45,000 light commer-
cial vehicles operating within the
cold chain sector, representing ten
per cent of the nation’s transporta-
tion market. The proportion is
even larger in Spain where an esti-
mated 82 per cent of operators are

engaged in cold chain transporta-
tion and distribution.

With consumer concerns over
food quality continuing to rise,
telematics offers a range of prod-
ucts for cold chain operators seek-
ing to ensure the goods they carry
arrive in the best possible condi-
tion. Included here are remote on-
board temperature sensing and
monitoring, and the frequency and
duration of door-opening events,
which can have a major impact
upon onboard temperatures. For
these reasons, an increasing num-
ber of cold chain operators are
today looking at telematics to help
improve their efficiency and en-
sure they are compliant with regu-
lations.

Stolen vehicle recovery
In the UK, an estimated one third
of all stolen vehicles are never re-
covered. In 2014, the number of
vehicles reported stolen totalled
69,547. Additionally, cargo crime
is reported to have more than dou-
bled in the first quarter of 2015. In
France, the level of reported
freight theft increased from 1673
incidents in 2013 to 2500 in 2014,
75 per cent of which were directly
from the vehicle. The Transported
Asset Protection Association
(Tapa) regards Germany as Eu-
rope’s prime victim in terms of
trailer and freight theft. According
to Europol, €8.2bn of goods are
stolen every year in Europe, with
the average cost in France, for ex-
ample, amounting to €22,000 per
theft. A similar picture is reported
in Spain, where the effect of theft
from commercial vehicles is esti-
mated to amount to €8m per
annum.

There can be no greater compli-
ment to the value of telematics

than the fact that thieves in the
UK are now reportedly parking
vehicles at the roadside for a num-
ber of days after stealing them to
ascertain whether or not tracking
devices have been fitted. Vehicle
theft has long been a serious issue
in the heavy commercial vehicle
industry, driven by high-value
loads coupled with a shortage of
secure overnight parking.

With freight theft reportedly
doubling in a single quarter in the
UK alone, it follows that transport
operators are looking to protect
their vehicles and goods in transit
by the most effective way possi-
ble, which in today’s environment
means fully using telematics’
track-and-trace capabilities.

Construction
With its economies emerging
from recession, the European con-
struction industry has enjoyed
something of a resurgence in re-
cent times. While growth in
France peaked last year, with a
slight decline anticipated in 2016,
both Spain and the UK continue
to do well. The Spanish construc-
tion sector grew by 2.4 per cent in
2015 and is expected to increase
by ten per cent this year. In the
UK, urban regeneration pro-
grammes, house building, road
building and major infrastructure
projects such as the Thames Tide-
way project continue to fuel
growth.

With improving economic con-
ditions, the construction industry
now has the confidence to re-
equip after many years of debili-
tating recession. That said,
operators are proceeding cau-
tiously, looking to protect their
purchases and realise the best re-
turn on their investment. Accord-
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ingly, the application of telematics
within the sector is growing. Cof-
fin said it was important to note
that telematics could be applied to
good effect not only to vehicles
but also to construction industry
plant and materials handling
equipment.

Fuel theft
Despite falling prices at the
pumps, fuel theft continues to be a
major problem throughout
Europe. In France, for example, it
is estimated that virtually every
transport company has been a vic-
tim of fuel theft at some time or
another.

Spain reports that most crimes
occur in the vicinity of major
cities, with Barcelona, Seville and
Valencia singled out as particular
black spots.

While accurate figures are hard

to establish due to many crimes
going unreported, anecdotal evi-
dence suggests many diesel thefts
are carried out by simply cutting
or boring into fuel tanks, which
are often easily accessible on
commercial vehicles.

Fuel theft is undoubtedly a mas-
sive problem across the continent.
While telematics alone cannot
solve the problem, it can certainly
help through the installation of
fuel level monitors linked to
telematics reporting systems that
provide alerts should a fuel tank
begin to drain suddenly.

As operators move more to-
wards pro-actively protecting their
investments, it is expected that the
proportion of operators cooperat-
ing with local law enforcement
agencies to facilitate rapid and ef-
fective responses to incidents of
fuel theft will increase.

Waste management
With 177 million tonnes of waste
generated annually in the UK
alone, waste management and re-
cycling is big business. However,
with an industry facing significant
economic pressures – France, for
example, reports a fourfold in-
crease in the cost of waste collec-
tion since 1990 – the focus for
transport companies in this sector
today is firmly fixed upon effi-
ciency in operation.

While driving down costs
through improved transport effi-
ciency is a core benefit to the
waste management and recycling
industries, telematics is able to go
much further in terms of the gains
it can help make. It is expected,
therefore, to see the application of
telematics within the sector con-
tinuing to increase throughout
2016 and beyond.

Steve Coffin: “We see the focus gradually shifting.”

The Consumer Electronics
Show in Las Vegas saw a
flurry of announcements

specific to autonomous car tech-
nologies from car makers to chip
suppliers. Interestingly, at the sili-
con component level, suppliers
coming from the consumer world
stood out this year when it comes
to the car of the future.

Clearly, the consumer chip sup-
pliers are now keen to enter the
autonomous car market, after al-
ready making inroads into info-
tainment markets. Notable
examples are Nvidia, traditionally
a processor supplier for gaming,

Chips with everything
Akhilesh Kona asks if the future of
autonomous cars is in the hands of
consumer chip suppliers

which launched its second genera-
tion system-on-chip (SoC) for au-
tonomous driving, while leading
wireless semiconductor supplier
Qualcomm announced a wide
range of products for car connec-
tivity.

Autonomous cars
Autonomous cars will deploy at
least 16 sensors comprising cam-
era, radar, lidar, ultrasonic and
other wireless sensor technolo-
gies. Fusion of these sensing in-
puts is a requirement for cars that
will drive themselves and the re-
sult is an amount of data of the

order of gigabytes. Hence sensor
fusion will require centralised
data and demand supercomputers
or, rather, much higher perform-
ance ECUs than currently avail-
able. These so-called number
crunchers will take care of many
tasks, including autonomous func-
tions that are majorly supported
by computer vision and deep
learning features that are new to
traditional automotive chip suppli-
ers, fail-proof and timely imple-
mentation of autonomous
functions such as emergency brak-
ing and lane switching, and com-
prehensive analysis of sensor
information, including plausibility
testing.

These functions need high per-
formance graphical processors. So
far traditional automotive chip

Autonomous vehicles
will drive semiconductor
processing growth



AUTONOMOUS VEHICLES SIMULATION & MODELLING

Vehicle ElectronicsPage 43, February 2016 Vehicle Electronics February 2016, Page 44

suppliers have not needed this
level of sophistication, which is
common in the gaming industry.
For example, a company address-
ing the consumer electronics mar-
ket – Nvidia – is already working
with the auto industry on the next
level of automotive graphical
processor units.

In this vein, Nvidia’s second
generation Drive PX processor
unveiled at CES is an example of
the jump to the kind of supercom-
puter needed for autonomous cars.
Its second-generation Drive PX is
developed on the latest semicon-
ductor process with super com-
puter performance – 8Tflops or
the equivalent to 150 Macbook
Pros.

Performance shift
On the semiconductor front, this
shift in performance is spilling
down into the semiconductor sup-
ply chain. The Nvidia chip debut-
ing at CES was based on a 16nm
process. A year earlier, the com-
pany unveiled its first generation
Drive PX SoC, which was based
on a 28nm process (Tegra K1).

Existing automotive chip suppli-
ers such as Renesas, NXP, Texas
Instruments, ST Microelectronics
(silicon supplier to Mobileye) and
Infineon will also be compelled to
produce high performance chips
on 16nm processes in future, and
Renesas has already announced its
new R-car processor on this semi-
conductor process node.

The mask set needed for 16nm
processing is very expensive
given the low return of invest-
ments in the automotive industry.
This favours consumer chip sup-
pliers such as Nvidia, Intel and
Qualcomm, as well FPGA suppli-
ers such as Xilinx because each
can leverage scaling and higher
return on investment from exist-
ing consumer business.

The stakes are high: the address-
able market for processing chips
for self-driving cars is expected to
top $1.5bn in 2021.

The interest among the car sup-
pliers is also tangible. CES saw
several key announcements from
Volvo, which will use Nvidia’s
Drive PX2 chips in its self-driving
SUVs from 2017 onwards. Audi,

Qualcomm announced a
wide range of products for
car connectivity

Processor market for autonomous driving (Source: IHS)

Daimler, Ford, Toyota and Japan-
ese self-driving taxi company
ZMP will also work with Nvidia
on supercomputer products – clear
demonstration that major car mak-
ers want to accelerate the deploy-
ment of autonomous cars.

Chip suppliers
Consumer chip suppliers clearly
lead on outright performance of
graphical chips but functional
safety standards are a fundamental
requirement for control of the sen-
sors and related safety aspects.
Therefore the most likely scenario
consists of a performance proces-
sor from companies such as
Nvidia for computer vision and
deep learning algorithms in com-
bination with companion chips
(MCUs and MPUs) from Infineon
or NXP to handle functional
safety and control of a sensor fu-
sion ECU in an autonomous car.
Of course, automotive chip sup-
pliers will try to catch up, and
leverage system suppliers to do
this. For example, chip supplier
NXP is already collaborating with
LG Electronics on intelligent
camera systems.

Akhilesh Kona is an automotive
semiconductor analyst at IHS

Commercial vehicle makers
can now simulate vehicle
dynamics with sufficient

realism to develop control sys-
tems, handling and safety systems
with a human driver in a virtual
environment. Previously, simula-
tors were too slow to respond to
driver input due to a combination
of hardware and software limita-
tions, which restricted their use to
human factors studies or er-
gonomics development.

One of the first commercial ve-
hicle projects to benefit from the
use of technology from RFPro
was a study for Hyundai, carried
out by a team from Applus Idiada,
a vehicle testing and development
organisation in Spain. RFPro’s
software allowed Idiada to link
Hyundai’s Carsim model with re-
alistic graphics and a human
driver to evaluate the benefits of
using a simulator for chassis de-
velopment. Once sufficiently de-
veloped using a workstation, the
application was transferred to the
eight degrees-of-freedom Sim IV
platform at the Swedish National
Road & Transport Research Insti-
tute (VTI), which has been at the
forefront of simulator develop-
ment for more than 40 years.

“In the space of ten days we
were able to evaluate around 25
different vehicle configurations
using three professional drivers,”
said Guido Tosolin, Applus Idi-
ada‘s product manager. “More im-
portantly, because of the high
fidelity visual cueing using RFPro
software, driver immersion was
very convincing which led to
good correlation between their
subjective ratings and the objec-
tive data.”

During the study, drivers cor-
rectly interpreted the direction and

GET REALGET REAL
Simulation firm RFPro has teamed up
with Idiada and the VTI to develop
Hyundai’s CV chassis dynamics
magnitude of various changes to
kinematics, springs, dampers and
anti-roll bars. An additional bene-
fit was derived from the high vol-
ume of data produced, according
to Tosolin. “For the first time, we
have generated so much data that
we are able to use statistical meth-
ods effectively to interpret the re-
sults,” he said.

The Idiada project is believed to
be the first major application of a
driving simulator to commercial
vehicle chassis dynamics and re-
quired a suitable cabin arrange-
ment and driving position to be
effective. It also used RFPro’s vir-
tual vehicle dynamics proving
ground, which lets subjective and
objective testing take place as it is
done in real world track testing.

“Our software is based on clos-
ing the loop as quickly as possible
by providing very high bandwidth
video and audio feeds to the
driver and high bandwidth road
surface detail to the vehicle
model,” said RFPro’s technical di-
rector Chris Hoyle. “This provides
the realism necessary to achieve

good correlation between driver
perceptions and objective vehicle
changes. The quality of major de-
sign decisions in the early stages
of a new vehicle programme can
be greatly improved by supple-
menting engineering data with
subjective feel and in many areas
human input is an essential ingre-
dient. Using a driving simulator
allows vehicle manufacturers to
pull forward this activity, even
though no physical prototypes
exist.”

RFPro works in partnership with
motion platform producers, such
as MTS and Ansible Motion, to
deliver a turnkey system, if re-
quired, and the software can wrap
around vehicle models from all
the popular modelling environ-
ments, including Dymola, Sim-
pack, Carsim, Carmaker,
Simulink, AVL-VSM, LMS Vir-
tual Lab Motion, VI-Grade and
C/C++. Global supplier MTS Sys-
tems recently selected the soft-
ware to provide an off-the-shelf
driving simulator with dynamic
performance.
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Enabling developers to
bring the ease of NFC to
automotive infotainment
systems, Texas Instru-
ments has introduced a
dynamic dual interface
NFC transponder with
Q100 automotive qualifi-
cation.

The RF430CL330H-Q1
enables secure pairing
using the out-of-band as-
sociation model for Blue-
tooth, Bluetooth Smart
and Wifi between an

NFC-enabled smartphone
or tablet and an automo-
tive infotainment system.

Users can pair and con-
nect or execute NFC-en-
abled Wifi protected
setup with one tap to con-
figure specific driver
settings when entering
the car, eliminating com-
plicated manual proce-
dures.

An optimised NFC in-
terface can also serve as a
secure configuration and

service interface for diag-
nostics data, supporting
106k, 212k, 424k and
848kbaud data rates to
allow communications
flexibility.

The device supports an
I2C or SPI serial periph-
eral interface connection
to an infotainment host
processor in the vehicle,
including the company’s
DRA74x Jacinto 6 or
DRA72x Jacinto 6 Eco
automotive SoCs.

Rightware has announced
Kanzi Lite, an extension
to its Kanzi HMI design
and development soft-
ware. The extension will
let car makers and tier-
ones use Kanzi as an
HMI software platform
for instrument clusters
and infotainment screens
in all car segments.

With the extension,
Kanzi can be used for au-
tomotive and embedded
hardware platforms from
low-end MCUs using
proprietary graphics ac-
celeration protocols to
high-end SoCs using
standard graphics APIs

such as Open GL ES 2.0.
Designers are now able

to build HMIs for various
car segments using the
same designer-oriented
Kanzi Studio tool, while
engineers have access to
the Kanzi Engine with its
APIs and UI framework.

“Graphical user inter-
faces are now becoming
de facto in all car seg-
ments,“ said Jonas Geust,
CEO of Rightware. “With
the addition of Kanzi
Lite, customers are now
able to reduce time to
market and increase
reusability across their
product lines.”

Vishay Intertechnology
has released two bidirec-
tional single-line ESD
protection diodes in the
SOD-323 package. Meas-
uring 1.95 by 1.5mm with
a 0.95mm profile, the
VLIN1626-02G and
VLIN2626-02G have low
capacitance and leakage
current for protecting au-
tomotive data lines
against transient voltage
signals.

For Lin bus applica-
tions, the diodes provide
transient protection for
one data line as per IEC
61000-4-2 at ±30kV (air
and contact discharge).

The AEC-Q101-
qualified devices have
load capacitance of
15.5pF typical and 18pF
maximum, maximum
leakage current of less
than 0.05µA, and work-
ing voltages of -16V,
+26.5V or ±26V.

The protection diodes
are lead (Pb)-free and
RoHS-compliant.

Samples and production
quantities are available
with lead times of eight
weeks for large orders.

Shunt resistors enable current sensing
SMT shunt resistors from
TT Electronics can enable
current sensing in indus-
trial, medical and auto-
motive applications.

The LRMAP3920 de-
vices have values down to
200µΩ and a power rat-
ing of 5W on FR4 fibre-
glass circuit boards.

The maximum measur-
able current is over 150A,
and in most cases is re-
stricted only by the cur-
rent handling of the PCB
tracks. A higher 10W
power rating may be
achieved for assemblies
on thermal substrates
such as DBC (direct
bonded copper) ceramic
or IMS (insulated metal
substrate), making these

parts suitable for power
hybrid modules.

Aimed at designers of
power supplies and motor
drives in the industrial,
automotive and medical
industries, the metal alloy
resistors are for regulat-
ing current flow, detect-

ing stalled motors and
measuring power con-
sumption.

The devices are AEC-
Q200 qualified. Surge ca-
pability is up to 14J.

Typical load life stabil-
ity is ±0.5%, and TCRs
are down to ±50ppm/˚C

and thermal EMFs less
than 2µV/˚C.

The resistors are made
using bulk metal technol-
ogy with e-beam welded
copper terminations to
deliver low surface tem-
peratures and surge en-
ergy performance.

HMI extension

Diodes
protect
Lin data

Transponder brings
NFC to infotainment

The first automotive se-
rial quad IO flash product
with extended voltage
and larger temperature
range has been introduced
by Microchip. The
SST26VF operates at au-
tomotive grades two and
three with voltage down
to 2.3V and temperature
up to +105˚C.

The NOR flash product

Serial quad IO flash
is available in densities of
16, 32 and 64Mbit, and
extends the operating
voltage from 2.7V down
to 2.3V.

SST’s proprietary Su-
perFlash technology has
the industry’s claimed
fastest erase times and
consumes 15mA in typi-
cal high-speed operating
conditions.

The robustness of the
SuperFlash technology
memory cell brings en-
durance to rewrite cycling
and data retention with
low failure rate and high
performance at high tem-
peratures.

Green Hills Software has
integrated Allgo Systems
Race smartphone connec-
tivity technology with the
Integrity Multivisor virtu-
alisation platform for
managed access to Apple
Carplay and Android
Auto services.

Based on the Integrity
rtos, Multivisor provides
a flexible software archi-
tecture to consolidate
safety- and security-criti-
cal automotive functions
with consumer operating
systems such as Linux,
QNX, Android or Win-
dows. As a result, car
makers can seamlessly
consolidate Carplay and
Android Audio into the
connected car while
meeting requirements for

security, safety and real-
time performance.

Supported are the exe-
cution and separation of
Race services running in
a Linux guest OS on Mul-
tivisor. Additional parti-
tions simultaneously
protect coexistent critical
functions such as instru-
ment cluster, vehicle di-
agnostics or adas, running
as native Integrity tasks.

The hypervisor’s em-
bedded virtualisation ar-
chitecture has been
deployed for over a
decade in automobiles,
aircraft avionics, enter-
prise workstations and
weapon systems. It com-
bines the Integrity micro-
kernel with multicore
system virtualisation for

configurable software
partitions, hard real-time
and safety-critical pro-
cessing and hosting of
one or more guest operat-
ing systems.

Secure multicore sys-
tem virtualisation of one
or more guest operating
systems uses configurable
software partitions run-
ning safely alongside
real-time safety- and se-
curity-critical tasks.

Virtualisation perform-
ance is improved through
hardware acceleration
from Arm’s VE virtuali-
sation extension and Intel
VT-x and VT-d for 32 and
64bit processors

It safely shares periph-
erals between critical
tasks and guest OSs.

Connectivity integrated
with virtualisation platform
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Collaboration ups integration
of design and debug tools
Symtavision has ex-
tended its collaboration
with ISystem resulting in
an improved integration
between Symta/S and
TraceAnalyzer timing de-
sign tools and ISystem’s
debug and trace tools and
a round-trip workflow.

The improved integra-
tion should better ensure
the safety and reliability
of automotive real-time
software at the same time
as speeding up develop-
ment and reducing costs.

The collaboration deliv-

Timing models gener-
ated from the traces can
be processed further in
Symta/S to perform
worst-case and statistical
timing analyses, as well
as to change virtually the
scheduling and explore
and optimise the overall
software architecture.

The optimised configu-
ration can be passed back
to the debug and trace
tool via an ECU configu-
ration tool and uploaded
to the target, completing
the round-trip workflow.

ers Symtavision tool sup-
port for BTF best trace
format, the preferred file
format for the ISystem
debug and trace tool, en-
abling trace data from

single and multicore
ECUs to be imported into
TraceAnalyzer for visual-
isation and analysis of
timing traces and valida-
tion of ECU scheduling.

The F305 3U Compact
PCI network controller
from MEN Mikro Elek-
tronik supports four fast
Ethernet channels and
real-time Ethernet func-
tionality. Developed for
rail applications, the card
is equipped with M12
connectors on the front, is
working in an extended
temperature range from -
40 to +85˚C and complies
with the EN 50155 rail-
way standard.

The four Ethernet chan-
nels can connect over dis-
tances up to 100m. The
card supports full or half

Compact PCI network controller
supports fast Ethernet channels

duplex for 10baseT and
100baseTX.

It is available with or
without a real-time Ether-
net controller and ex-

tended connectivity, mak-
ing it flexibly scalable to
system requirements.

The one-slot card
comes with conformal

coating and plays a cen-
tral role as a network
component in the com-
pany’s MTCS modular
train control system.

MTCS was the first
open computer platform
for automatic train opera-
tion and protection.

All components inside
MTCS communicate via
real-time Ethernet and are
connected via a ring
topology, allowing the
devices to be controlled
from two directions. This
architecture tolerates sin-
gle faults and raises the
safety of the system.

An integrated automo-
tive-grade power-man-
agement device from ST
Microelectronics incorpo-
rates multiple voltage
regulators on a single die,
allowing manufacturers
of car-infotainment sys-
tems to reduce the cost
and size of their products.

The first member of the
series, the L5963, inte-
grates two switching reg-
ulators for step-down
DC-DC conversion, a lin-
ear low-dropout regulator
and a high-side driver.

It is made using the
company‘s BCD8 auto-
motive process technol-
ogy with deep trench
isolation (DTI). BCD
(bipolar-cmos-dmos) al-
lows low-voltage and
high-voltage devices to
be integrated on the same
chip. This means all three
integrated voltage regula-
tors can be directly con-
nected to the vehicle
battery without any inter-
mediate circuitry, while
the DTI technology in-

creases the isolation be-
tween internal blocks and
reduces interferences
among them.

Switching frequency is
up to 2MHz and current
capability up to 3A for
each DC-DC regulator.
Efficiency is more than
90 per cent at 250kHz.
Quiescent current is typi-
cally 25µA in standby
mode for automotive ap-
plications when subsys-
tems are always
connected to the vehicle
battery.

There is a 500mA inte-
grated high-side driver
for protected connection
of subsystems to the vehi-
cle battery. The 180˚
phase shift between the
DC-DC regulators re-
duces EMI emissions.

Two PSSO36 package
options are offered – slug
down for low-power ap-
plications and slug up for
higher-power applica-
tions where a heatsink is
needed. It is AEC Q100
qualified.

Multiple regulators
integrated on one die

Multi-mode ceramic an-
tennas from Pulse Elec-
tronics provide wireless
signal reception for the
four major global and re-
gional satellite systems –
GPS, Glonass, Beidou
(Compass) and Galileo.

The Monarch W3010 is
a compact, low profile
antenna that delivers typ-
ical 75% efficiency over a
wide bandwidth for en-
hanced navigation and
device tracking.

With its size of 3.2 by
10 by 2mm, weight of
310mg and VSWR of less
than 1.6:1, it fits antenna
requirements for items
such as asset tracking
equipment, vehicle data
recorders and video sys-
tems, and telematics
equipment.

“Our Monarch series
antenna enables satellite
system receivers that pin-
point the geographic loca-
tion of a user’s device

anywhere in the world,”
said Olivier Robin, gen-
eral manager for Pulse
Electronics.

The antenna supports a
frequency bandwidth
from 1560 to 1610MHz.

“By using that band-
width to lock onto not
only multiple satellites
within a given system,
but also multiple satellite
systems, our customers
can provide more precise
and reliable positioning
from their electronic de-
vices,” said Robin.

It performs best when
used in an edge-mount
placement with a ground
clearance of 10.80 by
6.25mm on an 80 by
37mm device. Two sym-
metrical soldering pads
act as either feed or
ground contacts.

The antennas come in
tape and reel packaging
and are lead-free and
RoHS compliant.

Ceramic antennas cover
four satellite systems
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An LED driver from Cy-
press Semiconductor is
said to make LED front
lighting systems smaller
and more cost effective. It
can drive a single LED at
a 2.1MHz switching fre-
quency.

The S6BL111A drivers
have an input range of 4.5
to 42V that encompass
extreme operating condi-
tions such as cold crank-
ing or load dump.

The one-channel 1A
output LED driver sup-
ports analogue and PWM
dimming functions, en-
abling fine brightness
control. The switching
frequency can be set be-
tween 205kHz and
2.1MHz, with high output
current accuracy of ±2%.

The driver also facilitates
the design of electrical
safeguards by including
system safety functions
such as over current and
voltage protection, as
well as the ability to mask
undesired LED open di-
agnosis during cold
cranking.

An evaluation kit in-
cludes an S6BL111A
driver, automotive-grade
peripheral components,
external pins to monitor
waveforms at each test
point, and auxiliary PCB
patterns to change circuits
and add components.

The driver is sampling,
with production expected
in the second quarter of
2016. It is available in a
16-pin htssop package.

Driver shrinks LED front lighting
Phaedrus Systems has
available the Mondrian
release of SuperTest from
Solid Sands. This is a
compiler test and valida-
tion suite for C and C++
compilers developed by
Ace Compilers.

In addition to enhance-
ments and improvements,
the Mondrian release pro-
vides a Misra C: 2004
conformance suite, the
first available in a com-
piler validation suite.

“For anyone developing
systems using the C lan-
guage, the Misra C guide-
lines should be essential,”
said Chris Hills, CTO of
Phaedrus. “While there is

a range of tools to check
code compliance, until
now there has been no
way of knowing if the
compiler also conformed.
With this new version of
SuperTest, developers
can have significantly
greater confidence that
their code will execute as
intended.”

Depth Suite, the arith-
metic test suite that is in-
tegral to SuperTest, has
been improved. Depth
suites are generated for
specific data models and
possess detailed knowl-
edge about the boundaries
of target arithmetic: there
are overn 30 data models.

Within Depth Suite are
fixed-point extensions for
target compilers support-
ing Embedded C (ISO
TR18037). These re-
quired the use of type
specifiers.

The enhancements in-
troduce type macros that
can be overruled with ex-
ternal definitions, avoid-
ing the use of type
specifiers and giving
more freedom in the im-
plementation of fixed-
point types. The
fixed-point Depth Suite is
now available to a much
wider range of fixed-
point extended compiler
implementations.

“Compiler developers
frequently use open
source test suites,” said
Marianne Damstra, CCO
of Solid Sands. “We are
surprised by their popu-
larity because it is widely
acknowledged that they
are not adequate for con-
formance testing against
the ISO C standard. With
this release we continue
to provide a superior level
of quality, bringing com-
pilers to a higher confi-
dence level. This is
particularly important in
markets where compiler
quality really matters,
such as safety critical
markets.”

A sensor interface IC
based on inductive sens-
ing technology uses linear
variable differential trans-
former (LVDT) architec-
ture implementations on
PCBs. The Microsemi
LX3302 is for automo-
tive, industrial and com-
mercial aviation markets.

Temperature range is
-40 to +150˚C and inter-
faces include analogue
sine and cosine outputs,
single edge nibble trans-
mission, and peripheral
sensor interfaces, as well
as the standard analogue
and pulse width modu-
lated outputs.

The device has double
the eeprom available in
the LX3301A, allowing
for eight-point calibra-
tion, versus six-point cal-
ibration, which increases
system accuracy by 1bit

and permits less precise,
lower cost sensor manu-
facturing.

It meets automotive ap-
plication requirements,
including AECQ100-cer-
tified grade 0, and comes
with PPAP production
part approval process
documentation support.

Features include con-
tactless sensing, inte-
grated oscillator and
demodulator, two inde-
pendent sensor input
channels with 13bit ana-
logue-to-digital convert-
ers, programmable
sample rates to 2kHz,
input EMI filters, 32 x 16
words of user program-
mable configuration eep-
rom, built-in diagnostics
and ISO26262 compli-
ance, and eight calibra-
tion segments for shaping
and output response.

LVDT architecture
sensor interfaceValidation suite checks

for Misra C compliance

Flash memory supports infotainment
A range of 15nm e•MMC
NAND flash memory has
been launched by Toshiba
Electronics for auto-
motive infotainment ap-
plications.

The automotive
e•MMC supports an oper-
ating temperature range
of -40 to +85˚C and
meets AEC-Q100 specifi-
cations as well as adher-
ing to PPAP req-
uirements.

They are available in
11.5 by 13mm packages
that are compliant with
the latest Jedec e•MMC

standard.
The line includes densi-

ties from 8 to 64Gbyte.
Each device integrates a
controller to manage
basic control functions
for NAND applications.

According to industry
analyst Gartner, most ve-
hicles will be connected
to the internet within five
years, with 60 to 75 per
cent of them being capa-
ble of consuming, creat-

ing and sharing web-
based data. From maps
and weather conditions to
voice recognition, enter-
tainment, driver assist
features and more, cars
are quickly becoming
much more than just
modes of transportation.

Accelerated processing
power and increased data
storage capacity are cru-
cial to enabling all of this
connectivity, and flash
memory has emerged as
the data storage technol-
ogy of choice for many
automotive applications.


