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This was the official opening of German company FEV’s vehicle and
powertrain development centre near Beijing.

“A great day for FEV,” said Ernst Scheid, executive vice president of
FEV. “With our competent engineers, software specialists and advanced
test facilities at the Beijing site, we are even better able to support our
customers in Europe and China with their product development. The
drive systems of the future will be created here: highly efficient engines
and transmissions, electric motors, batteries and fuel cells. Clean air and
high energy efficiency are the goals.”

The building is close to Beijing Airport in one of the automotive centres
of China. The cornerstones of the first phase of construction include
10,000 square metres of office space on a 30,000 square metre plot, eight
test benches for conventional and electric drives, 150 office workplaces as
well as an affiliated vehicle application facility.

FEV develops in China

Volkswagen and LG
Electronics have signed a
memorandum of under-
standing on joint research
and development of a
next-generation con-
nected car service plat-
form.
The two companies
plan to work together on
Volkswagen’s crossover
platform, which is aimed
at enhanced vehicle con-
nectivity and conven-
ience. Using cloud
technology, it will offer
drivers seamless digital
access to features such as
smart home and location-
based services.
Over the coming years,
the two companies will
concentrate on develop-
ing technologies that
bring together the con-
nected car and smart
home so drivers can con-
trol and monitor smart de-
vices in their homes –
such as lights, security
systems and domestic ap-
pliances – from the road.
They aim to develop a
context-sensitive notifica-
tion centre that can de-
liver messages in an
intuitive and safe manner
and provide recommen-
dations to the driver in
real time. And they plan
to develop next-genera-
tion infotainment technol-
ogy for connected cars.
“Volkswagen is press-
ing on with the digitalisa-
tion of its brand,” said
Thomas Form, head of

VW and LG partner on connected cars
electronics at VW. “Our
focus in doing so is al-
ways on our customers.
For them, comfort, safety
and energy efficiency
play a central role. LG is
a strong, reliable partner
in implementating fea-
tures and one of the driv-
ers of innovation in the
networked household.”
LG was one of the first

electronics companies to
commit itself to the auto-
motive industry. It has
been supplying audio-vi-
sual products for vehicles
since 2007.
“LG Electronics and
Volkswagen are teaming
up to develop the next
generation of connected
car platform that allows
wide integration with

smart home services and
adoption of open IoT con-
nectivity technologies,”
said Richard Choi, head
of LG’s cloud centre. “We
think LG’s expertise in
smart technology together
with Volkswagen’s lead-
ership in the automotive
sector will revolutionise
the way drivers interact
with their vehicles.”

Analog Devices is to ac-
quire Linear Technology
for roughly US$14.8bn in
a move that will have sig-
nificant impact on the
automotive sector.
This was the second
major acquistion last
month, following the an-
nouncement that the
Japanese Softbank Group
is buying Arm for £24bn.
Upon completion of the
more recent acquisition,
Analog Devices will have
approximately $5bn in
anticipated annual rev-
enues.
“The combination of
Analog Devices and Lin-
ear Technology brings to-
gether two of the
strongest business and
technology franchises in
the semiconductor indus-
try,” said Vincent Roche,
president and chief exec-
utive officer of Analog
Devices.
Both companies have
been growing their auto-
motive portfolio in the
past years and in the case

Analog Devices to acquire
Linear Technology for $15bn

of Linear it tripled from
seven per cent of semi-
conductor revenue to 21
per cent from 2010 to
2015.
“For 35 years, Linear
Technology has had great
success by growing its
business organically,”
said Bob Swanson, exec-
utive chairman and co-
founder of Linear
Technology. “However,
this combination of Lin-
ear Technology and Ana-
log Devices has the
potential to create a com-
bination where one plus
one truly exceeds two.”
This transaction has
been unanimously ap-
proved by the boards of
directors of both compa-

nies. Closing of the trans-
action is expected by
midway through next
year.
The plan is for Roche to
continue as president of
the combined company.
The two companies antic-
ipate a combined leader-
ship team with strong
representation from both.
The Linear Technology
brand will serve as a
brand for Analog De-
vices’ power manage-
ment offerings.
“We are creating an un-

paralleled innovation and
support partner for our in-
dustrial, automotive and
communications infra-
structure customers,” said
Roche.
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The automotive head-up
display market will ex-
ceed 16 million installed
units by the end of 2021,
with the market antici-
pated to expand fourfold
from 2016 to 2021, says
Juniper Research.
The research predicted
increased adoption in
mass-market vehicles,
with growth boosted by
aftermarket sales. Juniper
believes the market will
begin to accelerate in
2017 as more OEMs inte-
grate HUDs into their
medium segment cars and
predicts that around one
in eight new vehicles will
come with an OEM-fitted
HUD by 2021.
The biggest opportuni-
ties for AR (augmented
reality) are in navigation

and adas safety warnings.
The availability of so-
phisticated AR content
could be a game changer
leading to an upswing in
HUD installations if driv-
ers perceive value to the
technology.
However, cost and tech-
nical difficulties remain
which, coupled with pro-
duction delays, mean that
AR-HUDs will account
for less than six per cent
of the OEM HUD market
by 2021.
As more content is
added, there is a danger
of information overload
for the driver, particularly
in the case of smart-
phone-based aftermarket
HUDs, where vendors
seem keen to add info-
tainment-type content in a

bid to make their products
look as appealing as pos-
sible.
“At present, there is a
legal void with respect to
what type of content
should or should not be
displayed on HUDs,” said
research author Gareth
Owen. “The NHTSA is
currently studying HUD
displays and plans to
issue guidelines soon
which could hit aftermar-
ket HUD sales in the
coming years.”
Growth in the automo-
tive HUD market could
be impacted by AR
glasses, particularly in
lower cost vehicles.
Juniper anticipates that
AR-HUDs could replace
the centre-dash stack in
the long term.

Heads up for sharp increase

Formula Student Team
Delft, one of Delft Uni-
versity of Technology’s
14 student project teams,
has unveiled the first For-
mula Student electric race
car to be designed, built
and tested with Dassault
Systèmes’ 3DExperience
platform on the cloud. In
eight months, 75 team
members completed the
car by using the same
cloud-based design, engi-
neering and collaborative
applications used in in-
dustry worldwide.
The DUT16 single-seat
car weighs 160kg and ac-
celerates from zero to
100km/h in 2.2s. Its de-
sign features a wing on
the front that is automati-
cally adjusted by the sus-
pension, as well as a
motor, transmission and
brake system in each
wheel that optimise the
car’s weight, speed and
performance under wet or
dry conditions.
Using the platform, FS
Team Delft seamlessly
collaborated on project
execution, saving time
and costs related to IT in-
frastructure and adminis-
tration, all while
experiencing the techni-
cal benefits of the cloud.
Multi-disciplinary team
members had secure ac-
cess to the platform at any
time, whether on site, at

Dassault backs students
in race car challenge

DUT16 single-seat race car

home, during supplier
meetings or during test-
ing. The platform’s ease

of use and intuitive inter-
face enabled students to
grasp mechanical, kine-

matics, composites and
electrical applications and
address complex design
challenges before build-
ing the physical car.
“Without Dassault Sys-
tèmes’ 3DExperience
platform and Catia appli-
cations on the cloud, the
DUT16 wouldn’t have
been possible,” said Bas
aan de Stegge, team man-
ager for FS Team Delft.
“Our team of industrial
design, applied sciences,
and aerospace, mechani-
cal and electrical engi-
neering students has only
one goal: win all Formula
Student competitions.”
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Roke Manor Research
has demonstrated a viable
3D black box technology
for vehicles, using just a
single dashboard camera.
Fitted to an autonomous
Toyota Prius, it captures
via vision processing
technology data that
could be used to provide
a precise 3D reconstruc-
tion following a road in-
cident. It’s set to offer
insurers, drivers and, in
the case of autonomous
vehicles, manufacturers
independent evidence of
what happened. This may
not just lead to safer vehi-
cles but also help to build
public trust in driverless
vehicles.
“Unlike current dash-
cams, the technology we
tested today uses com-
puter vision algorithms to
enable the precise posi-
tion and orientation of

Black box could improve
trust in driverless vehicles

any vehicle – car, bike,
lorry or autonomous vehi-
cle,” said James Revell,
consultant engineer at
Roke. “This allows for
near-perfect 3D recon-
struction of any accident
to be created even if the
vehicle loses complete
control.”
Early iterations of this
technology were first de-
veloped by Roke for sol-
diers in research

undertaken for the UK
government’s Defence
Science & Technology
Laboratory. Over the past
year, Roke has been de-
veloping and miniaturis-
ing the technology with
the help of funding from
Innovate UK.
“The funding from In-
novate UK is essential in
helping Roke remain at
the forefront of au-
tonomous and sensing

technology,” said David
Cole, managing director
of Roke. “With 60 years
of research under our
belt, the money invested
has the benefit of world-
class engineers with ex-
perience across the
defence, commercial and
national security sectors.”
Roland Meister, head of
transport for Innovate UK
added: “The industry led
feasibility studies such as
Roke’s black box are
great examples of UK ca-
pability in this area and
we expect to support
many more projects over
the coming years.”
With further invest-
ment, the technology is
not just limited to acci-
dent reconstruction but
could also prove useful
for sports coaching or
meet wider needs in the
transport industry.

James Revell with the black box device

Visteon has completed
the acquisition of AllGo
Embedded Systems, an
India-based supplier of
embedded multimedia
and smartphone connec-
tivity software to the au-
tomotive industry.
The business acquired
supports Visteon’s global
vehicle cockpit electron-
ics business and lets it
offer an integrated prod-
uct to car makers that in-
cludes multimedia
software, codecs and
smartphone connectivity.
The transaction in-
cludes AllGo’s technol-
ogy assets and
automotive business and
approximately 140 em-
ployees, mostly software
engineers based in India,
supported by sales offices
in the USA, Europe and
Asia.

“AllGo brings industry-
leading multimedia play-
back and smartphone
connectivity software ex-
pertise on Linux, QNX
and Android-based oper-
ating systems, which will
greatly strengthen Vis-
teon’s capabilities in de-
veloping next-generation
infotainment systems,”
said Sachin Lawande,
Visteon’s president and
CEO. “Multimedia play-
back and smartphone
connectivity features such
as CarPlay, Android Auto
andMirrorLink are essen-
tial for all infotainment
and display audio systems
and this acquisition posi-
tions Visteon uniquely in
the industry.” AllGo
serves a wide range of
global car makers and
tier-one suppliers with
particularly strong rela-

tionships inAsia. Follow-
ing its acquisition by Vis-
teon, AllGo will continue
to support and grow its
existing customer base
while also offering its
products and services to
Visteon’s customers.
“The acquisition creates
a new global multimedia
and smartphone connec-
tivity supplier benefiting
from AllGo’s entrepre-
neurial approach and Vis-
teon’s global scale,” said
K Srinivasan, director
and CEO of AllGo
Systems. “AllGo’s ready-
to-use intellectual prop-
erty-protected portfolio,
combined with Visteon’s
expertise in infotainment
and global automaker
reach, positions us as the
leaders in multimedia
and smartphone connec-
tivity.”

Visteon completes AllGo buy

Vehicle safety and repair
company Thatcham Re-
search has issued a volun-
tary code of practice to
provide clear guidance on
the recalibration of adas
safety technology during
the replacement or refit of
windscreens.
The Adas Repair
Group, led by Thatcham
Research and including
companies active in auto-
motive glazing replace-

ment such as National
Windscreens, Autoglass
and Nationwide Crash
Repair Centres, have is-
sued a code of practice
aimed at addressing con-
cerns around the level of
industry knowledge relat-
ing to the recalibration of
adas technology.
The code provides a
recommended set of
guidelines for replacing
or refitting windscreens

on vehicles fitted with
adas sensors, while ensur-
ing that the safety of the
vehicle owner is not com-
promised in any way.
Adas sensors and cam-
eras are usually mounted
inside the windscreen and
provide a view of the im-
mediate surroundings to
enable a range of assisted
driving safety features,
such as autonomous
emergency braking.

Thatcham issues code of practice on adas
recalibration following windscreen repair

Safety experts agree
that this technology is
fundamental to prevent-
ing crashes and saving
lives; a report released by
Euro NCap in 2015 found
that autonomous emer-
gency braking was re-
sponsible for a 38 per
cent reduction in real-
world rear-end crashes.
Windscreen mounted
adas technology is fitted
to approximately six per
cent of vehicles on the
road, although it’s
thought that this figure
could be more like 40 per
cent by 2020. However,
without a robust process
for recalibration, system
performance could be ad-
versely affected.
The step-by-step ap-
proach to recalibration
covered by the code in-
cludes the initial identifi-
cation of different adas
technologies, best prac-
tice for ensuring full and
transparent communica-
tions with the customer,
and a guide to calibration
options, scheduling and
pricing.
“Adas has become an
integral feature on cars,
with motorists increas-
ingly putting their trust in
the additional layer of
safety that this technol-
ogy provides,” said An-
drew Miller, chief
technology officer at
Thatcham Research.
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Renault has unveiled an advertising campaign for the Mégane that targets
drivers stationary at traffic lights with customised messages using vehicle
recognition technology. Developed and tested over the past year by adver-
tising firm Ocean, it made its debut in west London.

The technology uses cameras to identify the make, model and colour of
stationary vehicles from their number plates and then serves the driver
and passengers messages based on specific audience demographics and
data relevant to that vehicle.

The technology activates when a specific vehicle is stationary at the
location, allowing the messages to be displayed in real time. All vehicle
details are matched with an anonymised vehicle specification database
that does not store or record any personal data.

Vehicle recognition helps target ads

New concepts in personal
transport built on digital
technologies could reduce
the amount of cars needed
on urban roads globally
by up to 20 million vehi-
cles per year in 2025, ac-
cording to British
Telecom and Frost & Sul-
livan.
The research suggests
consumer trends towards
on-demand access rather
than product ownership is
prompting car manufac-
turers to consider ride-on-
demand business models.
When combined with the
integration of smart vehi-
cles, roads and cities, all
connected, these business
models will lead to fewer
and more efficient jour-
neys, reducing journeys
in private cars overall by
360 billion kilometres per
year within the next
decade.
These developments
stand to reduce carbon
dioxide (CO2) emissions
by 56 megatonnes per
year in 2025.A further re-
duction of 121 mega-
tonnes of CO2 equivalent
emissions could be
achieved by reducing the
global car output by 20
million vehicles per year.
Sustainable production
methods could cut an-
other 89 megatonnes of
CO2 equivalent.
The research suggests

Digital technology could take 20
million cars of the road, says BT

these mobility business
models have a user-cen-
tric, service-led approach
to delivery and lead to a
potential shift away from
car ownership to mobility
services in several cases.
“These findings show
that IoT will transform

the entire industry,” said
Hubertus von Roenne,
vice president of global
industry practices at BT.
“Traditional car manufac-
turers are rethinking their
business models and will
become personal mobility
service providers.”

Changing needs and
habits of a young, al-
ways-on generation in-
creasingly open to using
mobility as a service, and
less likely to own a car,
pose a challenge to tradi-
tional automotive compa-
nies.

Valens has selected Imag-
ination’s Mips multi-
threaded CPUs for its
HDbaseT Automotive
chipsets.
HDbaseT Automotive
provides infrastructure
for in-vehicle connectiv-
ity, optimising system de-
sign and enhancing
end-user experience. It is
said to bring better effi-
ciency and cost-savings
in several vehicle applica-
tions, such as infotain-
ment and adas.
“Mips CPUs have a
strong presence in auto-
motive, and are found in-
side the large majority of
adas in the market today,”
said Jim Nicholas, EVP at
Imagination. ‘We are de-
lighted that Mips CPUs
play a key role in Valens’
new HDbaseT chipset as
it takes this revolutionary
technology into the auto-
motive sector.”
The chipset enables up
to 6Gbit/s tunnelling of
video and data, Ethernet,
controls, USB and power,
with native networking
capabilities, over a single
unshielded twisted-pair
cable for up to 15m. This
combination of high
bandwidth, performance,
features and low-cost ex-
isting infrastructure
boosts HDbaseT use for
in-vehicle connectivity
In the chipset, Valens

Valens picks Imagination
for HDbaseT chipset

uses the multi-threading
capability in the Mips
CPU to separates data
plane-driven applications
from the control plane,
simplifying and stream-
lining system and soft-
ware development.

“Valens HDbaseT tech-
nology is important for
the automotive industry,
since it dramatically sim-
plifies and reduces costs
for in-vehicle connectiv-
ity infrastructure,” said
Micha Risling, senior

vice president at Valens.
“Mips CPUs provide the
efficiency, performance
and the hardware multi-
threading capability that
we need.”
Automotive companies
including General Mo-
tors, Daimler, Delphi and
Harman have joined the
HDbaseTAlliance to pro-
mote the technology in
the automotive sector.

Location cloud company
Here has submitted the
design for a universal
data format called Sen-
soris to Ertico-ITS, the
European public and pri-
vate partnership for intel-
ligent transport systems,
which has agreed to
evolve it into a standard
interface specification for
use broadly across the au-
tomotive industry.
Eleven automotive and
supplier companies have
joined the Sensoris Inno-
vation Platform. They are
Aisin, Robert Bosch,
Continental, Daimler,
Elektrobit, Harman, Here,
LG Electronics, NavInfo,
Pioneer and TomTom.
Sensoris was initiated
by Here last year when
the company published
the first open specifica-
tion for how vehicle sen-
sor data gathered by
connected cars could be
sent to the cloud for pro-
cessing and analysis. Ve-
hicle sensor data exist in

multiple different formats
across car makers.
“Our goal was always
to find a home for this
specification that is open,
accessible to all and
global,” said Dietmar
Rabel, head of au-
tonomous driving product
management at Here.
“This is a vital step along
the path to creating a
shared information net-
work for safer roads. If a
car around the next corner
hits the brakes because
there’s an obstruction,
that information could be
used to signal to the driv-
ers behind to slow down
ahead of time, resulting in
smoother, more efficient
journeys and a lower risk
of accidents. But that can
only work if all cars can
speak and understand the
same language.”
Here believes pooling
analogous vehicle data
from millions of vehicles
will be a key enabler for
highly and fully auto-

mated driving, ensuring
that each vehicle has a
near real-time view of
road conditions and haz-
ards that can lead to better
driving decisions.
“Defining a standard-
ised interface for ex-
changing information
between the in-vehicle
sensors and a dedicated
cloud as well as between
clouds will enable broad
access, delivery and pro-
cessing of vehicle sensor
data,” said Hermann
Meyer, chief executive
officer at Ertico. “It will
enable easy exchange of
vehicle sensor data be-
tween all players, and fi-
nally enable enriched
location based services
which are key for mobil-
ity services as well as for
automated driving.”
Here is developing lo-
cation cloud technology
that can detect and
process changes in the
real world as they happen
on an industrial scale.

Here puts Sensoris to Ertico
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A demonstration of how
the same connected car
technology can be used
across a range of vehicles
from mass transportation
to school buses was one
of the highlights of the
exhibition at last month’s
Cisco Live in Las Vegas.
This follows the com-
pany’s launch last year of
a connected roadway ar-
chitecture to help tackle
the infrastructure side of
the equation
“We have tested and
validated this and know it
already works,” said
Barry Einsig, global
transportation executive
at Cisco. “It is very far
along in the Netherlands
and they are going to be
working with the UK on
the programme.”
Other countries already
using the same network
infrastructure, he said, in-
cluded Austria, Japan,
Singapore and the USA.
On the car side will be a
Cisco router capable of
driving V2V and V2X
communications. The
demonstration showed
how it could link with
traffic lights so they
favoured emergency ve-
hicles racing to an inci-
dent.
“Vehicles can also talk
to the infrastructure to see
which roads are clear, get
weather information and

How Cisco connectivity spans
from light vehicles to school buses

real-time traffic reports,”
said Einsig. “They are
looking at having dedi-
cated short-range radio in
every vehicle in the USA.
This will apply initially
from 2018 to new light
vehicles but some compa-
nies, such as Cadillac and
Toyota, are already doing
it.”
Similar technology can
also be used in mass
transportation vehicles,
but here it can be ex-
tended to cover ticketing,
people counters, passen-
ger wifi and so on.
“There are buses with
as many as twelve radio

Barry Einsig: “There is a need to bring all this
together.”

technologies,” said Ein-
sig, “so there is a need to
bring all this together.
School buses are less

complex but you still
need to track them and
you need wifi plus video
for security.”

Japanese operator KDDI
has selected Gemalto to
provide its LinqUs on-de-
mand connectivity
(ODC) subscription man-
agement and embedded
sims to enable secure
connectivity for cars.As a
result, KDDI can provi-
sion any requested opera-
tor’s profile on connected
cars equipped with pre-
embedded sims, letting
car makers offer seamless
remote subscription over
the air throughout the
lifecycle of the car.
Motorists can access

real-time information
about traffic and ameni-
ties, navigation, vehicle
diagnostics, and emer-
gency services.
Based on GSMA speci-
fications, it should sim-
plify logistics for OEMs
and car makers. The ODC
is integrated to several
IoT platforms, offering
flexibility to KDDI.
“Based on interoperable
GSMA standards, it will
provide a common and
consistent way to connect
devices in the future,”
said Keiichi Mori, execu-

tive officer at KDDI.
“With relationships with
over 500 mobile opera-
tors worldwide and a
local presence, they can
help us expand services to
other IoT applications, to
obtain rapid growth in the
connected world.”
Michael Au, president
for Gemalto in the region,
added: “With simplified
subscription manage-
ment, KDDI is positioned
alongside Japanese car
manufacturers to take a
lead in this relatively new
market worldwide.”

KDDI picks Gemalto for
connected car security

NXP, Cohda and Tongji University start
Chinese road test for connected vehicles
NXPSemiconductors and
Tongji University are im-
plementing China’s first
ever large-scale road test
initiative for intelligent
connected vehicles
through the NXP-Tongji
University Joint Lab.
As part of the Shanghai
Intelligent & Connected
Vehicle Demonstration
Programme, the road test-
ing initiative will serve as
a foundation for China’s
development of smart
transportation and vehi-
cle-to-vehicle communi-
cations standards.
NXP and its partner
Cohda Wireless will pro-
vide secure vehicle-to-
vehicle and vehicle
-to-infrastructure (V2X)
communications for cars
and roadside infrastruc-
ture. Road testing will
collect V2X communica-
tions data in real time
from multiple test scenar-
ios, including measures
of active safety, traffic
management and infor-
mation services.
The launch of road test-
ing represents a signifi-
cant milestone for the

programme. Launched in
October 2015, the first
phase of this programme
now will involve approx-
imately 200 vehicles from
the Shanghai Automotive
Industry Corporation
(SAIC), one of China’s
largest domestic automo-
tive manufacturers, as
well as from other partic-
ipating car makers.
“SAIC was one of the
first companies to deploy
intelligent and connected
vehicles, and has been
actively promoting the
development and applica-
tion of V2X technology
in China,” said Zou
Qingquan, SAIC’s head
of the intelligent and con-
nected vehicle pro-
gramme. “We look
forward to working with
our industry partners to
advance the development
of the programme.”
As additional car mak-
ers join the programme,
the aim is to have 1000
intelligent and connected
vehicles by 2017, 5000
vehicles by the end of
2019, and 10,000 vehicles
by 2020.

“Developing intelligent
transportation systems

is vital for building
sustainable cities”

Li Zheng, NXP China

Both the vehicles and
transportation infrastruc-
ture units involved in the
road tests use the latest
generation of NXP’s
RoadLink technology
based on the IEEE
802.11p wireless commu-
nications protocol. It is
proven by ten years of
testing by multiple Euro-
pean and US government
and professional institu-
tions. Using the 802.11p
wireless protocol instead
of slower and less reliable
cellular networks, Road-
Link delivers determinis-
tic performance for
safety-critical applica-
tions, while also provid-
ing higher levels of
security and privacy pro-
tection.
“We are pleased to part-
ner with SAIC and Tongji
University to further ad-
vance the programme,”
said Li Zheng, president
of NXP Greater China.
“Developing intelligent
transportation systems is
vital for building sustain-
able cities. As a global
leader in secure con-
nected vehicle and au-
tonomous driving, NXP
is truly honoured to offer
the proven reliability of
RoadLink technology and
our deep automotive ex-
pertise for the creation of
world-class intelligent
transportation systems in
China.”

Wang Ping, director of
the programme at Tongji
University, added: “A
large-scale road test is a
significant step in the
progress of the demon-
stration programme. We
will continue cooperating
with NXP and SAIC to
satisfy the demands of the
Chinese market, and to
support the development
of the intelligent vehicle
industry in China.”
RoadLink has been
widely acknowledged for
its level of security, scala-
bility and interoperability,
with verified road test re-
sults in major global mar-
kets including the USA
and Europe, and more
than one million test kilo-
metres driven. In March
2016, NXP was named a
partner of the US Depart-
ment of Transportation to
provide V2X for the
Smart City Challenge.
And in April, RoadLink-
equipped automated
lorries successfully
demonstrated self-driving
technology during the Eu-
ropean Truck Platooning
Challenge in four out of
six OEM truck platoons.
Furthermore, NXP and
Cohda Wireless will sup-
ply their V2X technology
to Delphi for implementa-
tion in the first V2X-
equipped production
vehicles in the USA
planned for later this year.
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There is a wealth of func-
tionality now being incor-
porated into automobiles,

for comfort, infotainment, safety
and various other purposes. Data
transfer levels have, as a result,

Networking opportunities
Deres Eshete explores the potential for more
advanced in-vehicle networking technology

been raised considerably in recent
years and this is putting a great
deal of strain on the network in-
frastructure currently in place.

It is clear from this that existing
communications protocols need to

be revamped and, in addition, new
protocols must be explored. Fur-
thermore, there are major implica-
tions for the supporting
semiconductor technology. Table
1 summarises the properties of the

major interface technologies.
The complement of electronic

control units (ECUs) that make up
a modern automobile design is al-
most double what it was a decade
ago. It is not uncommon now for a
luxury model to have more than
100 ECUs installed. For all these
units there needs to be adequate
provision for them to communi-

cate with one another in a fully ef-
fective manner.

Existing technologies
There are at least 400 million in-
vehicle network nodes in the car
models being driven on our roads.
The average automobile today
will have a minimum of eight to
ten nodes. The vast majority of
these will be based on controller
area network (Can) and local in-
terconnect network (Lin) proto-
cols.

Can is regarded as the founda-
tion of any vehicle’s internal com-
munications resource. This deeply
entrenched protocol offers event-
triggered, asynchronous operation
at relatively high speed (transfer-
ring data at 1Mbit/s across its
twisted pair cables), as well as
possessing a respectable band-
width capacity. Can is also very
robust, with reliability enhanced
thanks to its built-in automatic
error detection feature.

Can is accompanied by Lin in-
frastructure, which only supports
quite modest data rates (20kbit/s),
so it is really just suitable for la-
tency tolerant applications such as
climate control, interior lighting
control, seat positioning and vehi-
cle entry systems. Lin may lack
bandwidth, but it is very easy to
implement and to scale up, with

the adding of additional nodes
being relatively simple to accom-
plish – though it must be noted
that it can only support approxi-
mately half the number of nodes
that are possible with Can (50
compared with 100). In addition it
is extremely cost effective, pre-
senting a very low investment per
node.

Emerging networks
With Can infrastructure edging
ever closer to its capacity ceiling,
there is growing demand for a
higher performance version of this
protocol to be deployed in auto-
motive designs. With Can Flexible
Data-Rate (Can FD), the core ar-
chitecture used in normal Can im-
plementations remains, but the
bandwidth overhead is raised sig-
nificantly. Can FD is able to sup-
port 8Mbit/s – almost an order of
magnitude greater than conven-
tional Can – thanks to the employ-
ment of dual bit data transfer and
extended data lengths. Its compat-
ibility with legacy Can infrastruc-
ture means there is already a
well-defined migration path in
place.

Targeted mainly at safety related
applications, Flexray can deliver
10Mbit/s data transfer capacity. It
also offers time-triggered and
event-triggered behaviour, plus re-

Modern vehicles, such as the Bentley Mulsanne,
make increasing use of vehicle networks

Table 1: Comparison of different in-vehicle networking protocols
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dundancy. Flexray is able to
deliver the error tolerance, as well
as the speed-time-determinism
performance needed for x-by-wire
deployment in next generation ve-
hicles. However, though it has
been hyped up considerably, this
in-vehicle networking protocol is
still to make any serious impact
on the automotive industry.
Among the main reasons for this
are the higher costs associated
with it, along with the difficulties
involved in scaling the network
up, as there is very little scope for
adding further resources after the
initial implementation.

Flexray may as a result become
marginalised, with Can FD able to
deliver very similar bandwidth
levels, but without any of the in-
convenience.

There seems to be a great deal
of opportunity for Ethernet, which
is already commonly used in the
computing and telecoms sectors,
to be deployed within automobiles
in the future. With 100Mbit/s data
rates achievable, this could pro-
vide the bandwidth needed to deal
with all manner of data-intensive
automotive applications. It seems
there will be quite a few car mod-
els featuring Ethernet technology
destined to hit the market in the

2016-17
timeframe.

It can be em-
ployed in both infotainment and
safety applications, dealing with
the transfer of imaging data and
so on. The longer term goal will
be to install 1Gbit/s data rate Eth-
ernet however, as this will be of
value as cars start to be fitted with
various advanced driver assistance
system (adas) components deliv-
ering an abundance of information
to processing units for enhanced
safety and functionality.

Other interconnect technologies
include media-oriented systems
transport (Most) and single edge
nibble transmission (Sent). In-
tended for the transfer of high-res-
olution multimedia data, these
offer impressive bandwidths
(150Mbit/s in the case of Most),
though so far, just like Flexray,
they have only witnessed rela-
tively low market uptake. This is
because the implementation costs
for each of these are quite high.

There is a strong possibility that
Ethernet, which can support data
rates almost as high while still
being simple and economical to
put into operation, may prove to Adas is putting more demands on vehicle networks

be a more attractive alterna-
tive.

With the cost per node that is
less than for other protocols, com-
bined with the obvious advantages
of backwards compatibility, it
seems certain that Can and Can
FD will play a big part in vehicle
networking for a long time into
the future. The prospects for the
rest of the protocol technologies
discussed are a little harder to pre-
dict.

Protection
With the on-going reduction in the
mechanical elements of automo-
bile designs, to lower weight and
thereby improve fuel economy,
we are rapidly reaching a stage
where in-vehicle networks will
become the backbone of most
modern cars. Gateway modules
within vehicles will integrate mul-
tiple nodes supporting a plethora
of different standards. These will
need to talk simultaneously to the
various network structures.

Every effort must be made, de-
spite this intensified degree of in-
tricacy, to ensure that data quality
is maintained at the highest levels,

otherwise operational perform-
ance could be compromised and
the safety of vehicle occupants
might be placed in jeopardy.

With highly sensitive semicon-
ductor components needed to sup-
port the array of in-vehicle
networking protocols outlined
here, sufficient measures must be
taken to safeguard them against
the effects that automotive de-
ployment can have on perform-
ance and operational longevity.
The ICs specified need to be able
to cope with noisy environments
and have sufficient protection
against voltage transients.

The automotive industry must
be adequately armed to combat
the threat posed by electro-mag-
netic interference (EMI) and elec-
tro-static discharge (ESD). With a
multitude of nodes in these gate-
way modules, component densi-
ties are increasing and available
space is in short ration. It is vital,

therefore, that the protection com-
ponents that are addressing such
implementations are extremely
compact in form.

At the elevated data rates that
will now start to be supported by
in-vehicle networks, tighter ca-
pacitance matching between high-
speed paired cables such as those
for Can FD will be necessary so
that acceptable signal-to-noise
levels can be maintained. Low ca-
pacitance of the protection diodes
will be mandated throughout the
entire signal voltage range.

Likewise, the clamping voltage
will have to be constrained
throughout the full spectrum of
possible ESD and transient condi-
tions. Support for flow-through
routing is going to be called for to
reduce sharp turns and facilitate
better impedance matching.

Flexray and Ethernet protocols
both have quite effective capaci-
tance matching and lower capaci-

tance level requirements. This
translates into the need for im-
proved protection products that
provide the low on state resistance
to ensure the needed protection
while having low capacitance nec-
essary for high signal integrity.

There is a heightening complex-
ity of electronic circuitry within
automobiles, as a broader spec-
trum of tasks is tackled, and there
is no doubt connectivity require-
ments will continue to increase.
This means current in-vehicle net-
working technologies are begin-
ning to reach their limits. A more
sophisticated approach to protect-
ing the semiconductor hardware
involved is thus
obligatory.

Deres Eshete is
automotive
business unit
leader at On
Semiconductor

In-vehicle networks
are expanding
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MODULE APPROACHMODULE APPROACH
Kilian Frank looks at delivering next
generation wifi and Bluetooth
connectivity to the car

Apple CarPlay is gaining
popularity as seen in
the Hyundai Sonata
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We all take access to wifi
connectivity for
granted. Whether in our

office, at home or at our favourite
coffee shop, wifi offers us com-
puting and communications mo-
bility. As wifi consumers we have
also started to expect it on the
move.

In-car wifi connectivity is start-
ing to become a lot more popular
as a way of connecting both built-
in and occupant-owned devices.
But it is not only wifi that’s in the
car. The Bluetooth standard has
been used for many years to con-
nect the smartphone to a vehicle’s
hands-free function.

Bluetooth is set to continue as a
key enabler for a number of in-ve-
hicle applications, from audio
streaming to the car’s stereo sys-
tem, to using a smartphone to un-
lock the car doors. For these
reasons, when designing wireless
connectivity for automotive appli-
cations, both wifi and Bluetooth
are key.

Aside from pure telephony ap-
plications, where Bluetooth has

historically been preferred, the
main area of growth has come
from serving up media content for
the occupants from an infotain-
ment system. For that, wifi has
been put to good use. Fig. 1 illus-
trates some application examples.

Wifi can now be used to stream
video content, to provide naviga-
tion maps to an in-car display, and
even to connect a rear-view cam-
era. As these functions, in addition
to wifi screen applications based
on Apple CarPlay, Android Auto
and MirrorLink, become more
ubiquitous, high-speed wifi will
become a fundamental part of au-

Fig. 3: Evaluation board for
dual-mode multi-radio module

Fig. 1: Automotive wifi and
Bluetooth applications inside
the car

Fig. 2: Table of differences between 802.11n and 802.11ac

tomotive electronics rather than
being considered a mere luxury.

Published in late 2009, the
802.11n standard has become the
de-facto wifi connection, adding
much improved network through-
put over the previous 802.11a and
802.11g standards. Increasing the
theoretical maximum throughput
from 54 to 600Mbit/s, it was also
the first standard to add support
for multiple-in multiple-out
(mimo) streams, frame aggrega-
tion and several security improve-
ments. It can be used on both 2.4
and 5GHz bands.

Technically, 802.11n siso can
provide data rates up to 150Mbit/s
that for today’s growing needs is
not sufficient. Gaining approval in
early 2014, the 802.11ac standard
is designed solely for 5GHz oper-
ation and has a stated maximum
multi-station throughput of just
over 1Gbit/s and a practical single
link speed approaching

450Mbit/s. Fig. 2 illustrates the
major differences between the
.11n and .11ac standards.

Faced with implementing both
wifi and Bluetooth and getting
products to market quickly, the
agile development team will most
likely opt to select a multi-radio
module for their design. Creating
a discrete transceiver design is al-
ways a possibility, but modules
offer a pre-certified approach that
would most likely mean an engi-
neer could have a design working
at a prototype stage before finish-
ing a discrete specification.

When selecting a module for au-
tomotive wifi and Bluetooth ap-
plications, engineers need to
consider a number of key criteria.
High wifi data rates and the abil-
ity to operate concurrently as wifi
access point (AP), station (STA)
or in direct mode (P2P) are key
criteria.

Needless to say that simultane-
ous wifi and Bluetooth operation
will also be a key requirement.
For optimal performance and co-
existence of the two standards, the
module should have separate
front-ends for wifi and Bluetooth,
and allow for designs with sepa-
rate wifi and Bluetooth antennas.

For Bluetooth, the module

should offer Bluetooth v4.2 dual
mode since this enables connec-
tivity to both Bluetooth Classic
and Bluetooth LE devices and en-
ables the implementation of future
LE use-cases, such as key-less
entry.

From a regulatory perspective,
the designer needs to be aware of
the markets that their system
might end up in. A module type
approved in all the markets ac-
cepting modular approvals will
secure confidence, should the
marketing specification suddenly
change to include other areas not
previously deemed necessary.

For automotive applications,
using components that meet or ex-
ceed the AEC-Q100 component
quality specification by the Auto-
motive Electronics Council (AEC)
is key. Likewise, product qualifi-
cation against the ISO 16750-4
standard that stipulates the envi-
ronmental and climatic conditions
typically encountered by electrical
and electronic equipment installed
in automobiles is also vital. From
a broader manufacturing and sup-
ply chain viewpoint, the module
should be manufactured in an en-
vironment that meets the guide-
lines of the ISO/TS 16949 quality
management system.

Evaluations boards are also
available to speed the design of
the end-system, see Fig. 3. Such
boards act as a prototyping plat-
form to connect to the host appli-
cation by providing full access to
all the modules interfaces. SMA
sockets allow mounting of anten-
nas to both wifi and Bluetooth
transceivers and an integrated
NFC antenna can be mounted on
the board.

Conclusion
The 802.11ac standard promises
to help unleash a raft of new ap-
plications in our cars. Automotive
and aftermarket manufacturers
will be keen to get their products
into market as soon as possible.
The availability of compact multi-
band radio modules and support-
ing evaluation kits and drivers
will ensure engineers have the
tools to deliver against such goals
in the shortest time available.

Kilian
Frank is
senior
manager
for product
strategy at
U-Blox
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One of the big questions on
future autonomous vehi-
cles is how they will han-

dle off-road conditions. To try to
answer this, Jaguar Land Rover
has demonstrated a range of re-
search technologies that would
allow such a car to drive itself
over any surface or terrain.

The multi-million pound au-
tonomous all-terrain driving re-
search project aims to make the
self-driving car viable in the

When the going gets tough…

A Jaguar research project aims to
make off-road driving feasible for
autonomous vehicles

widest range of real life, on- and
off-road driving environments and
weather conditions.

“Our all-terrain autonomy re-
search isn’t just about the car driv-
ing itself on a motorway or in
extreme off-road situations,” said
Tony Harper, head of research at
Jaguar Land Rover. “It’s about
helping both the driven and au-
tonomous car make their way
safely through any terrain or driv-
ing situation. We don’t want to

limit future highly automated and
fully autonomous technologies to
tarmac.”

He said when the driver turned
off the road, the support and assis-
tance should continue.

“In the future, if you enjoy the
benefits of autonomous lane keep-
ing on a motorway at the start of
your journey, we want to ensure
you can use this all the way to
your destination, even if this is via
a rough track or gravel road,” he
said. “So whether it’s a road under
construction with cones and a
contraflow, a snow-covered road
in the mountains or a muddy for-
est track, this advanced capability
would be available to both the

driver and the autonomous car,
with the driver able to let the car
take control if they were unsure
how best to tackle an obstacle or
hazard ahead. We are already
world-leaders in all-terrain tech-
nologies: these research projects
will extend that lead still further.”

To enable this level of
autonomous all-terrain capability,
researchers are developing next-
generation sensing technologies
that will be the eyes of the future
autonomous car. Because the sen-
sors are always active and can see
better than the driver, this ad-
vanced sensing will ultimately
give a vehicle the high levels of
artificial intelligence required for

the car to think for itself and plan
the route it should take, on any
surface.

Surface identification and 3D
path sensing research combines
camera, ultrasonic, radar and lidar
sensors to give the car a 360 de-
gree view of the world around it,
with sensors so advanced that the
car could determine surface char-
acteristics, down to the width of a
tyre, even in rain and falling
snow, to plan its route.

“The key enabler for
autonomous driving on any terrain
is to give the car the ability to
sense and predict the 3D path it is
going to drive through,” said
Harper. “This means being able to

scan and analyse both the surface
to be driven on, as well as any
hazards above and to the sides of
the path ahead. This might include
car park barriers, tree roots and
boulders or overhanging branches,
as well as the materials and topog-
raphy to be driven on.”

Ultrasonic sensors can identify
surface conditions by scanning up
to five metres ahead of the car, so
terrain response settings could be
automatically changed before the
car drives from tarmac to snow, or
from grass to sand.

This will optimise all-terrain
performance, without loss of mo-
mentum or control.

To complete the 3D path,
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branches overhanging a track, or a
car park overhead barrier would
also need to be identified to deter-
mine if the route ahead is clear.
Overhead clearance assist uses
stereo camera technology to scan
ahead for overhead obstructions.
The driver programmes the sys-
tem with the vehicle’s height,
which can include roof boxes or
bicycles, and the car will warn the
driver with a simple message in
the infotainment touchscreen if
there is insufficient clearance.

Sensors could also be used to
scan the roughness of the road or
track ahead and adjust vehicle
speed. Terrain-based speed adap-
tion uses cameras to sense bumpy
terrain including uneven and un-
dulating surfaces and washboard
roads, potholes and even standing
water.

It is then intelligent enough to
predict the potential impact of
these surfaces on the car’s ride
and automatically adjust speed to
keep passengers comfortable.

Another key element of success-
ful all-terrain autonomous driving
is the ability for vehicles to com-
municate with each other, espe-
cially if they are out of sight
around a bend or on the other side

The system can warn of changing road conditions

Two Range Rovers have been connected using short-range communications

of an off-road obstacle.
In what is claimed to be a

world-first off-road demonstra-
tion, Jaguar Land Rover has con-
nected two Range Rover Sports
together using dedicated short-
range communications technology
to create an off-road connected
convoy. This wireless vehicle-to-
vehicle (V2V) communications
system shares information includ-
ing vehicle location, wheel-slip,
changes to suspension height and
wheel articulation, as well as all-
terrain progress control and ter-
rain response settings instantly
between the two vehicles.

“This V2V communications sys-

tem can seamlessly link a convoy
of vehicles in any off-road envi-
ronment,” said Harper. “If a vehi-
cle has stopped, other vehicles in
the convoy will be alerted – if the
wheels drop into a hole, or per-
haps slip on a difficult boulder,
this information is transmitted to
all of the other vehicles. In the fu-
ture, a convoy of autonomous ve-
hicles would use this information
to automatically adjust their set-
tings or even change their route to
help them tackle the obstacle.”

The project used Cohda Wire-
less MK5 on-board units, software
stacks and applications to deploy
the V2X and V2V systems.

Nissan Motor’s new Serena,
scheduled to go on sale in
Japan in late August, will
come equipped with the
company’s ProPilot au-
tonomous drive technology,
with the aim of offering
convenience and peace of
mind during highway mo-
bility.
ProPilot is designed for

highway use in single-lane
traffic. Nissan is the first
Japanese car maker to in-
troduce a combination of steering, accelerator
and braking that can be operated in full auto-
matic mode, easing driver workload in heavy
highway traffic and long commutes.
Employing image-processing technology, the

system understands road and traffic situations
and executes precise steering, enabling the vehi-
cle to perform naturally. The technology is said
to be extremely user-friendly, thanks to a
switch on the steering wheel that allows the
driver to activate and deactivate the system.
The fit-to-drive interface includes a personal
display showing the operating status.
The accelerator, brakes and steering are con-

trolled based on information obtained through
a mono camera equipped with image process-
ing software. The camera can quickly recognise
in three-dimensional depth both preceding vehi-
cles and lane markers.
Once activated, it automatically controls the

distance between the vehicle and the preceding
vehicle, using a speed pre-set by the driver be-
tween approximately 30 and 100km/h. The
system also keeps the car in the middle of the
highway lane by reading lane markers and con-
trolling steering, even through curves.
If the car in front stops, it automatically ap-

plies the brakes to bring the vehicle to a full
stop. After coming to a full stop, the vehicle
will remain in place even if the driver’s foot is
off the brake pedal. When ready to resume
driving, ProPilot is activated when the driver
touches the switch again or lightly presses the
accelerator.
Nissan is carrying out studies of driving con-

ditions in various regions so that ProPilot will
be well suited to the conditions in the markets
in which it will be launched. The system
equipped on the Serena in Japan was developed
in pursuit of an easy-to-use technology for
highway driving conditions in Japan.
Nissan is proactively working on vehicle intel-

ligence and vehicle electrification to make its
corporate visions of zero emissions and zero
fatalities a reality.
ProPilot will be introduced into other vehi-

cles, including the Qashqai in Europe in 2017.
There are also plans for the technology to be
introduced in the USA and China. A multi-lane
autonomous driving technology will enable
automatic lane changes on highways and is
planned for introduction in 2018 while
autonomous driving on urban roads and in
intersections is planned for launch in 2020.

Nissan brings autonomous
feature to Japan’s highways
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HIGH CLIMBER
A look at the connectivity and
other technology features on the
Volkswagen Tiguan
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The need to integrate today’s
consumer technologies
such as smartphones seam-

lessly into homes, offices and cars
is becoming essential for many.
Recognising this trend, when
designing the Tiguan, Volkswagen
engineers ensured the car was
packed with the latest features
that support connectivity and
functionality.

The Tiguan’s connected nature
lets its driver and passengers stay
in touch while on the move.
Whether it’s getting the latest traf-
fic information, streaming some
music or dictating a text hands-
free, the SUV is equipped for the
task.

The basic features include the
car maker’s Composition Media
system. This includes a 20.5cm

colour touch-screen, Dab radio re-
ceiver, CD player, USB connec-
tion and the simultaneous pairing,
via Bluetooth, of two compatible
mobile phone devices.

Once a smartphone is paired
with the Tiguan, the driver or pas-
senger can make and receive
phone calls via the car’s built-in
microphone and infotainment
speakers. When the car is station-
ary, the driver or passenger can
even read and reply to SMS text
messages using the touch-screen
display, if they have an Android
smartphone.

Internet on the move
Of course mobile phones now do
so much more than merely text or
call contacts. This is where VW’s
Car-Net comes in. Car-Net refers

In-cabin controls on Tiguan R line

The head-up display projects driving information, including
current speed and the speed limit, onto a retractable screen

to in-car internet connectivity and
it brings the functions of a smart-
phone – entertainment and con-
venience – into the Tiguan, simply
and securely.

Various services are available,
but for access to the full function-
ality drivers need to set up an ac-
count at the car maker’s web site
and download the Car-Net app to
their smartphones.

Car-Net kicks off with the App-
Connect system. Available on
entry-level S trim, and standard
on all other trims, App-Connect
lets the display screen of a smart-
phone be mirrored on the Tiguan’s
Composition Media touch-screen
by connecting the phone via a
USB cable. This is compatible
with smartphones that run Apple,
Google and Android operating
systems, meaning the function is
available to almost every smart-
phone user.

Crucially, the Tiguan also allows
the use of certified apps on its in-
fotainment touch-screen. And if
the app supports voice control
then that will work in the car too.
With safety in mind, only certain
apps can be used while the car’s
wheels are in motion.

One such app is MirrorLink’s
Cam Connect. This allows the in-
fotainment display to be con-
nected to a GoPro camera, which
can be mounted in the vehicle or
in a trailer that’s being towed by
the Tiguan. This is useful if there
is a dog in the rear of the vehicle,
or if the car is towing a horse box
and the driver wants to check on
the animal without having to pull
over.

In the fast-moving world of dig-
ital development, the list of apps
that are accessible while on the
move is growing all the time.

Apple’s CarPlay supports Spotify;
the music streaming service,
Stitcher, which offers a variety of
radio shows and podcasts; and the
video calling app Skype. Android
Auto works with various apps, in-
cluding instant messengers
WhatsApp and Kik, and Google
Hangouts as well. These apps are
navigated using the car’s steering
wheel controls.

Volkswagen’s Guide & Inform
system is claimed to be the next
step in bringing the online world
into the vehicle. It operates via
Volkswagen’s Discover Naviga-
tion system and opens up access
to a wide range of information, in-
cluding traffic conditions, fuel lo-
cation and pricing, parking space
availability, the weather at the
destination and customisable news

feeds. A press of the point-of-in-
terest button in the navigation
menu provides options to find the
information required. For exam-
ple, a list of petrol stations can be
sorted by the distance from the car
or even by the price of the fuel.

Alternatively, the driver can
search for points of interest on the
web site while at home or at work.
The destination-import function
then allows drivers to send the in-
formation to the car’s navigation
system. Complete routes can be
sent to the car so the driver simply
gets in, downloads the journey
and starts driving.

Once under way, the car will
know if traffic is building up
along the route and will re-calcu-
late the journey to find the fastest
option. The live traffic informa-

tion is based on the Traffic Mes-
sage Channel, which supplies con-
tinuously updated traffic data
throughout Europe. Alternative
routes are automatically chosen
and the corresponding estimated
time of arrival is updated accord-
ingly.

All Car-Net Guide & Inform
services are standard equipment
on trims from SE Navigation and
above, and are optional on the
Tiguan S. A three-year subscrip-
tion to the Guide & Inform serv-
ice is included, so the maps are
constantly updated too.

Active information
The most comprehensive mobile
connectivity available in the
Tiguan is Car-Net Guide & In-
form Plus. Optional on S, SE
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Birds-eye view image system

Navigation, SEL and R line trims,
Guide & Inform Plus adds voice
activation technology to Guide &
Inform. It brings Google Earth
into the car, while Google Street
View can also be displayed on the
colour touch-screen.

A crucial feature of Car-Net is
the way in which the Car-Net app

Navigation display on Tiguan R line

acts as an e-remote for the Tiguan.
Before the driver gets into the car,
he or she can use the Car-Net e-
remote to pre-set the air condi-
tioning so the cabin is at their
preferred temperature. The e-re-
mote also displays the vehicle’s
mileage and last parking position,
and will even inform the driver if

Advanced partially auto-
mated driving capabilities
are being demonstrated at

ZF’s Driver Assist Systems facil-
ity in Brest, France. Drivers can
experience a highway driving as-
sist multi-lane feature that com-
bines environmental sensing,
automatic steering, braking and
acceleration to help maintain
vehicle control.

The system can support auto-
matic, driver initiated lane
changes, detecting the lane type
and presence of vehicles in neigh-
bouring lanes.

“Enabling the next generation of
vehicles to see, think and act in
increasingly integrated and intelli-
gent ways will help redefine the
future of mobility, and automated
functions will be applied across
the broad spectrum of the trans-
portation sector,” said Karl-Heinz
Glander, chief engineering man-

ANY LANE
ager at ZF. “For vehicles on the
highway it will be a significant
step forward to add multi-lane
features such as overtaking assis-
tance to existing longitudinal and
lateral control functions, further
supporting driver safety and com-
fort.”

The combination of perception,
decision making, planning and ve-
hicle control helps to enable
hands-free and feet-free highway
driving at speeds from 0 to
130km/h, including automated
driver-initiated or vehicle-pro-
posed and driver-confirmed lane
changes.

The demonstration vehicle inte-
grates ZF TRW’s AC1000 radars
and next generation camera sys-
tems with its electrically powered
steering belt drive and electronic
stability control. It combines auto-
mated longitudinal control with
automated lateral control func-

tionalities and adds short range
radars on the corners of the vehi-
cle to support, for example, the
overtake feature.

Automated longitudinal control
helps keep the vehicle at a set
speed and/or safe distance from
the vehicle in front, while the lat-
eral controller helps keep the car
in the centre of the lane. When a
slower moving vehicle is encoun-
tered, the side facing radars can
detect vehicles in adjacent lanes
and determine if there is a suffi-
cient gap to overtake safely.

If so, the automated driving sys-
tem can signal to the driver the
option to overtake the slower ve-
hicle via the HMI interface. The
driver can accept the recommen-
dation by activating the turn indi-
cator.

The lateral controller and vehi-
cle steering system then executes
the lane change manoeuvre. The
driver can override the system at
any time.

“The new lane change feature is
another milestone on the roadmap
to automated driving, and the 360˚
sensor system also could support
further safety and comfort en-
hancements such as blind spot de-
tection, collision avoidance and
automated parking,” said Glander.
“The system can also be com-
bined with advanced vehicle con-
trol systems such as active
kinematic control for rear wheel
steering manoeuvrability and
continuous damping control
allowing for improved comfort
and safety from the active
suspension system.”

ZF is investing another €2.9m
in the facility for new equipment,
tooling and components, as well
as a 500 square metre expansion
of the warehouse.

Automated lane changing is being tested
at ZF’s driver assist facility in France

the headlights are on or not.
The connectivity is said to make

it one of the most advanced cars
in its class, but it’s far from a one-
trick SUV. Another technological
highlight is the Active Info Dis-
play, a 31.5cm high resolution
TFT display screen in the instru-
ment binnacle. It offers a digital
speedo and tachometer, and the
display can be customised to show
almost any of the car’s other pa-
rameters. Particularly useful is the
wide-screen navigation display,
which replicates the information
on the TFT display in the centre
console. Active Info Display is
available on trims from SE and
up, and is standard on the SEL
and R line models.

Another key feature is the head-
up display that projects driving in-
formation, including current speed
and the speed limit, onto a re-
tractable screen within the driver’s
field of vision. This fighter jet-in-
spired technology is an option on
Tiguans from SE and above.
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Automotive grade radial
aluminium capacitors
from Vishay Intertechnol-
ogy operate at up to
+150˚C and have a useful
life of 2000 hours at
+150˚C to provide stabil-
ity and reliability for au-
tomotive and industrial
applications.

The BC components
160 RLA series is avail-
able in ten case sizes from
10 by 12mm to 18 by
35mm.

For reliability, the AEC-
Q200-qualified capacitors

Aluminium capacitors up to 150˚C

have impedance down to
23mΩ at 100kHz, a rated
ripple current to 2000mA
at +150˚C, and a capaci-

tance from 33 to 3300µF
over a voltage range of 16
to 50V.

As polarised aluminium

electrolytic capacitors
with non-solid elec-
trolytes, self-healing di-
electrics and radial leads,
the devices are specified
for smoothing, filtering
and buffering in SMPS
and DC-DC supplies.

The RoHS-compliant
capacitors have a cylin-
drical aluminium case
with pressure relief – in-
sulated with a blue PET
sleeve – and are charge-
and discharge-proof, so
there is no peak current
limitation.

Light sensor monitors headlamp output
Each MLX75305 light
sensor IC from Melexis
has a photodiode, trans-
impedance amplifier and
output stage in response
to the emergence of laser-
powered automotive front
lighting systems.

The device is AEC-

Q100 qualified and sup-
ports an operational tem-
perature from -40 to
+125˚C. Supplied in a
SOIC8 package, it pro-
vides engineers with a
single chip for accurately
monitoring headlamp
output, requiring few ex-

ternal components and
taking up little board
space.

Covering a spectral
bandwidth of 500 to
1000nm, the IC maintains
±2% linearity across its
whole output voltage
range with a typical

responsiveness of 70mV/
(µW/cm2).

Front lighting based on
laser diodes is destined to
see deployment within a
growing number of high-
end vehicles. By using
this technology, increases
in illumination can be
witnessed, thus enabling
long-range sight, while at
the same time lowering
the power budget. Laser-
powered front lighting
provides a way for car
manufacturers to improve
safety for road users with-
out affecting vehicle fuel
efficiency.

The increased luminous
flux means that head-
lamps can be reduced in
size, enhancing the vehi-
cle’s aesthetics and its
aerodynamic properties.

Embedded SLC NAND
flash from Micron Tech-
nology has been opti-
mised for next generation
automotive applications.
Available with differing
interfaces to accommo-
date design, the serial
(SPI) NAND and parallel
SLC NAND is said to pro-
vide the industry’s best-
in-class reliability and
read and programme per-
formance, ease of design
and security features.

It has a 133MHz SPI in-
terface and ten-year un-

cycled data retention at
+85˚C and 100k P/E. It is
for small form factor fan-
less designs and robust
storage of critical boot
code in environments in-
cluding automotive.

On-die error correction
code is supported for par-
allel NAND and SPI inter-
faces.

Security features in-
clude permanent block
locking and one time pro-
grammable data capabil-
ity to ensure protection at
the deepest level of con-

nected industrial, con-
sumer, home and automo-
tive applications.

However, Micron says
that no hardware, soft-
ware or system can pro-
vide absolute security
under all conditions. The
company therefore as-
sumes no liability for lost,
stolen or corrupted data
arising from the use of
products that incorporate
these security features.

Available densities are
1, 2, and 4Gbit in SPI and
parallel NAND.

Flash varies interfaces
for flexible design

Two series of aluminium
electrolytic capacitors to
meet the market demands
for higher ripple current
handling are available
from Panasonic.

Developed from the V-
TP series components,
the V-TC and V-TCU se-
ries have from 1.2 to 1.5
times higher ripple cur-
rent capabilities at
+125˚C, V-TC 300mA for
D8 can size up to 750mA
for G can size and V-TCU
400mA for F can size up
to 750mA for G can size.

In addition, V-TCU
parts also have 1.2 to 2.2
times larger capacitance
values – 220 to 680µF –
while downsizing by one
can size, G to F size or F
to D8 size.

For applications such as
automotive ECUs in DC-
DC filtering and output
ripple smoothing, the
can-shape surface-mount
capacitors have a foot-
print from 6.3 by 7.7mm
to 10 by 10.2mm and a
lifetime of 2000 hours for
smaller can sizes and
3000 hours for larger can
sizes.

Capacitors
handle
higher ripple

The H series of MLCCs
from Syfer are made from
a stable, X8G High Q ce-
ramic dielectric to pro-
vide low ESR, with low

loss performance and low
power consumption, in
high environmental tem-
perature and high fre-
quency systems. They

MLCCs remain stable
exhibit no ageing effects,
with stability under volt-
age and low drift.

The electrode system is
optimised for low ESR
and provides low metal
losses that result in flatter
performance curves and
reduced losses at higher
frequencies.

An operating range of
-55 to +150˚C accommo-
dates modern high-
density microelectronics
requirements where envi-
ronmental temperature
could be high, including
automotive.

Case sizes 0603 and
0805 have been released
with 0402 size following
soon.
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A Can controller that sup-
ports the rapidly emerg-
ing Can FD protocol has
been added to Silvaco’s
portfolio of production
proven IP cores.

FlexCan is part of the
company’s IPextreme
portfolio of IP cores de-
veloped with major semi-
conductor companies
based on the same proven

technology used in their
own products.

The Can FD protocol
extension provides an av-
erage data rate increase of
2.5x using existing Can
transceivers, and an
eightfold gain when
newer high-speed trans-
ceivers are deployed.

The FlexCan core can
also perform standard

Can operations and inter-
face with traditional Can
controllers.

With backwards com-
patibility, improved per-
formance and a proven
silicon heritage from
NXP Semiconductor, it is
said to let users quickly
participate in the automo-
tive semiconductor mar-
ket.

LED packages using
chip-scale packaging and
flexible circuit board
technology are available
from Samsung Electron-
ics for use in automotive
lighting applications.

The Fx-CSP lets car de-
signers use a variety of
chip arrangements such
as a single chip, a one-by-
four, or a two-by-six
multi-chip arrangement to
suit different lighting
configurations.

The use of a flexible
circuit board also lets
more heat dissipate, lead-
ing to lower resistance
and brings about a greater
degree of lumen-per-watt
efficiency than using a
ceramic board.

The devices can be used
in automotive lighting in-
cluding position lamps,
daytime running lamps
and headlamps that re-
quire higher luminous
flux and reliability than
other automotive lamps.

The line consists of sin-
gle packages, Fx1M and
Fx1L, with 1 to 3W each,
as well as packages with
a 14W high voltage array,
Fx4, and a 40W high
voltage array, Fx2x6. The
variation in wattage lev-
els allows LED lighting
packages to work with a
range of exterior automo-
tive lighting.

LEDs come on flexible circuits
and in chip-scale packages

The Fx1M 1x1 device
has a luminous flux of
120 typical at 350mA and
consumes 1W. The Fx1L
1x1 device has a lumi-
nous flux of 300 typical at
1A and consumes 3W.
The Fx4 1x4 device has a
luminous flux of 1200
typical at 1A and con-
sumes 14W. The Fx2x6
2x6 device has a lumi-
nous flux of 300 (one
chip) typical at 1A and
consumes 3W.

The chip-scale package
is a combination of flip

chip technology and
phosphor coating technol-
ogy. A CSP chip can be
created by flipping over

blue LED chips and then
immediately coating
them with a phosphor
substance.

IP core meets Can FD protocol

AEC-Q101 qualified
transient voltage suppres-
sion (TVS) diodes from
Littelfuse can protect sen-
sitive automotive elec-
tronic equipment from

voltage transients induced
by load dump and other
transient voltage events.

The TPSMF4L diodes
provide 400W of peak
pulse power dissipation in

TVS diodes meet AEC-Q101
a surface mount, flat-lead
SOD-123FL plastic pack-
age with a height of
0.98mm.

The diodes are best
suited for DC power pro-
tection and ESD protec-
tion in electronic control
units, sensors, entertain-
ment systems and body
control modules.

The 400W is at
10/1000µs peak pulse
power dissipation. Stan-
dard voltages from 5 to
85V are available.

They comply with
61000-4-2 and IEC
61000-4-4 standards and
are sold in quantities of
3000 in tape and reel
(8mm tape) packaging.

The G403 3U Compact
PCI serial board from
MEN Mikro has 16 bidi-
rectional digital IO chan-
nels for modern railway
applications, such as
door-locking control and
interior lighting.

The IO channels are or-
ganised into four opti-
cally isolated groups with
four channels in each
group.

In addition to an accom-
modating configuration
as either an input or out-
put, each channel has an
individual edge-triggered
interrupt.

A voltage range of 14.4
to 154V DC with a cur-
rent output of 1A at 24V
complies with EN50155,
making the board ready
for train applications, as
well as to handle digital
IO signals with different
voltage levels and ground
references.

The four front connec-
tors use spring cage ter-
minal blocks facilitating
low wiring outlay and en-
abling fast installation,
while ensuring a secure
connection.

On-board safety meas-
ures include voltage and
temperature supervision
as well as read-back of
outputs and conformal
coating against dust and
humidity.

Compact
PCI board
on the rails

For driving three-phase
brushless DC motors in
automotive applications,
the STK984-190-E power
integrated module from
On Semiconductor con-
tains six 40V, 30A mos-
fets configured as a
three-phase bridge with
an additional 40V, 30A
high-side reverse battery
protection mosfet.

The mosfets are
mounted onto a direct
bonded copper (DBC)
substrate to improve ther-
mal performance.

The module is suitable
for use in 12V automotive
electric motor drive appli-
cations with power rat-
ings up to 300W, such as
electric pumps, fans and
windscreen wipers. Used
with motor controllers
such as the LV8907UW,
designers can build
BLDC products with
built in diagnostics on a
small PCB.

The DBC substrate re-

Module drives brushless motors

duces the thermal resist-
ance, which lowers the
operating temperature of
the mosfets. This reduces
power losses and in-
creases reliability due to a
smaller change in temper-
ature during thermal cy-
cling. Reliability is also
improved by the isolation

provided by the substrate.
Specified operational
temperature is -40 to
+150˚C.

The integrated mosfets
are all AEC-Q101 quali-
fied.

It is supplied in a Pb-
free DIP-S3, measuring
29.6 by 18.2 by 4.3mm.
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A PCB mounted speed
sensor IC with an ad-
vanced sensing algorithm
is available from Allegro
Microsystems. The
A1667 comes in a sur-
face-mount soic-8 pack-
age and is a user-friendly
device for highly compact
ring magnet applications
using PCB mounting.

Applications include
automotive transmissions
and industrial equipment.

The device incorporates
a dual-element Hall IC
that switches in response
to differential magnetic
signals created by a ring
magnet. The IC contains
a compensating circuit
designed to eliminate the
detrimental effects of
magnet and system off-
sets.

Digital processing of
the analogue signal pro-
vides zero-speed per-
formance independent of

PCB-mounted IC senses speed

air gap as well as dy-
namic adaptation of de-
vice performance to the
typical operating condi-
tions found in automotive
applications, including
reduced vibration sensi-
tivity.

High-resolution peak
detecting DACs are used
to set the adaptive switch-

ing thresholds of the de-
vice.

Hysteresis in the thresh-
olds reduces the negative
effects of any anomalies
in the magnetic signal as-
sociated with the targets
used in many automotive
applications.

The open-drain output
is configured for three-

wire applications.
In addition to the eight-

pin soic surface mount
package (suffix L), the
device is also available in
a four-pin sip through-
hole package (suffix K).
Both packages are lead
(Pb) free with 100 per
cent matt-tin-plated lead
frames.

Infor has announced en-
hancements to its Cloud-
Suite Automotive to help
manufacturers achieve a
stronger return on tech-
nology investments. The
latest release, version
11.3, includes several lay-
ered functionality enrich-
ments to streamline the
repetitive, schedule-based
manufacturing process.

The suite now includes
improved analytics, local-
isation updates and pre-
defined workbenches to
support automotive in-
dustry roles and business
processes. At its core, it
provides software with
deep industry functional-
ity and a flexible, sub-
scription-based delivery
model through Amazon
Web Services to reduce
upfront IT expenditure.

Among the enhance-
ments are improvements
to the repetitive, sched-
ule-based manufacturing
processes, which are a
core function for automo-
tive companies and sup-
pliers. By updating these
features, users are better
able to extend and man-
age everyday capabilities
from shop floor planning
and operations down to
work and repair cells.

The suite was initially
designed to deliver indus-
try specific analytics

through a robust user in-
terface to highlight in-
sights on finance and key
metrics of the business.
The latest version builds
on these functionalities
and introduces more than
40 key performance indi-
cators and ten quality sta-
tistical process control
capabilities.

It is built to work well
with complementary ap-
plications and compo-
nents such as Infor Ion, a
purpose-built middle-
ware, and Ming.le, a so-
cial collaboration engine
that supports internal and
external communications
between customers and
their suppliers. The latest
version includes optional
product lifecycle and cus-
tomer relationship man-
agement capabilities to
create a unified technol-
ogy structure that simpli-
fies the development and
manufacturing processes.

The suite lets OEMs
and top tier suppliers
electronically share data
such as demand, supply
and delivery information.
It also provides a direct
path to reduce the total
cost of ownership, as
users are not required to
purchase onsite servers or
hardware, and can dimin-
ish the need for additional
IT support.

Manufacturing
suite brings layered
functionality

A step-down DC-DC
µModule regulator with a
40V input voltage rating
(42V maximum) and
3.5A of continuous (6A
peak) output current is
available from Linear
Technology.

The LTM8003’s pinout
is FMEA (failure mode
effects analysis) compli-
ant, so the output voltage
stays at or below the reg-
ulation voltage in the
event of short-circuit to
ground, short-circuit to a
neighbouring pin or if a
pin is left floating. The
maximum junction tem-
perature of the H-grade
version is +150˚C, suit-
able for high temperature
or high power automotive
applications.

Input voltage range is
3.4 to 40V and it has an
adjustable output range of
0.97 to 18V. The switch-
ing frequency is ad-
justable via an external
resistor or can be syn-
chronised to an external

clock from 200kHz to
3MHz.

There are four operation
modes – burst mode,
pulse skip mode, pulse
skip mode with spread
spectrum and external
synch mode.

The quiescent current in
burst mode is 25µA max-
imum, so it is suitable for
battery operated systems,
specifically keep-alive
systems.

The efficiency at 12Vin
to 3.3Vout is 90% and the
device delivers 3.5A of
output current up to
+100˚C ambient without
a heat sink or airflow. It
includes a switching reg-
ulator, inductor and other
supporting components in
a 6.25 by 9 by 3.32mm
BGA package.

Only the bulk input and
output capacitors and a
few resistors are required
to complete the design.

Operating temperature
is either -40 to +125˚C or
-40 to +150˚C.

DC-DC step-down
regulator handles
high temperature


