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Daniel Dunkley (left) starts work this month as a software engineer for
Jaguar Land Rover in Gaydon, Warwickshire, UK, after winning a code
breaking competition in the Gorillaz mixed reality app launched in April.
The 23-year-old left school at 16 and was working as a controls

engineer at a local quarry. His coding and software skills are self-taught
from an early interest in playing computer games at home with his older
brother.
“I’m overwhelmed by how much has happened in the last two

months,” said Dunkley. “I read about the coding challenge set by Jaguar
Land Rover and Gorillaz on BBC News and decided to have a go. We did
the interview by Google Chat then I was invited to Gaydon to talk about
my new job. It completely blew me away that I didn’t have to fill out any
application forms.”
So far, almost 400,000 people have downloaded the Gorillaz app. Of

the 41,000 who have taken the challenge, over 500 have cracked the
code, more than 50 of which have been interviewed by Jaguar and 13 of
those have been recruited.

Code cracker lands Jaguar job

vehicle-electronics.biz @velectronicsmag

Map maker AND and
Continental are collabo-
rating to enrich map and
location data with sensor
data collected from vehi-
cles. During last month’s
Frankfurt Motor Show,
the two firms demon-
strated how their Map Fu-
sion and eHorizon Map
Service leverage the com-
plementary know-how
and assets of each other to
improve and enrich maps
to add value to automo-
tive and other sectors.
Continental will bring

in the technology inside
the car and deliver the
processed data via the
eHorizon Map API to
AND.AND will integrate
these data into maps.
AND will deliver the data
in real time to support ad-
vanced driving systems.
“We are very excited to

work together with Con-
tinental,” said Hugo van
der Linde, CEO of AND.
“With more than 30
years’ experience in map
licensing we also offer
parties to monetise their
probe and sensor data.”
The companies say they

see significant business
opportunities in working
together to address oppor-
tunities in digital map-
ping. Continental brings
domain expertise in auto-
motive control systems,
cloud services, service
operations and location-
based data analytics.
AND brings expertise in

Continental partners AND for map data
digital mapping, includ-
ing map creation, mainte-
nance and distribution.
Map and location-based

use cases are innovation
drivers for vehicle related
services in the areas of
safety, eco-efficiency and
comfort as well as auto-
mated driving.

The conventional way
of creating maps doesn’t
fulfil the requirements of
these modern functions
and systems any more.
Hence, AND uses eHori-
zon Map Service and
Map Fusion technology
to improve, update and
enrich existing maps. As

part of first tests,AND al-
ready retrieves crowd-
sourced data through the
eHorizon Map API and
integrates these data into
Map Fusion.
Starting next year, both

companies will do further
field tests with commer-
cial vehicle fleets.

Ford is partnering ride-
share company Lyft in
what it describes as a sig-
nificant step towards
bringing self-driving ve-
hicles to the masses.
Lyft has growing de-

mand for rides and strong
knowledge of transporta-
tion flow within cities.
Ford has experience with
autonomous vehicle tech-
nology and large-scale
manufacturing.
Both companies have

fleet management and big
data experience.
The partnership should

help both companies
progress towards more af-
fordable, dependable and
accessible transportation.
Ford continues to make

progress on developing
self-driving technology –
through its self-driving
vehicle andArgoAI’s vir-
tual driver system – si-
multaneously building the
infrastructure and sys-
tems needed to make it
easier for people.
Ford and Lyft will ex-

Ford gets Lyft in
self-driving cars

Ford partners Lyft to develop self-driving cars

plore how to create a plat-
form that can connect
with a platform such as
Lyft’s to dispatch a self-
driving vehicle. They will
look at which cities to
work with to deliver a
self-driving service based
on shared data and infor-
mation, and work out the
kind of infrastructure
needed to service and
maintain a fleet of self-
driving vehicles.
The focus is in building

a service based around
the actual needs and
wants of people.
Ford will deploy

human-driven vehicles on
Lyft’s network to test the
interface and ensure com-

patibility with Lyft’s cus-
tomer-facing platform,
the Lyft app. Developer
teams from both compa-
nies are already working
together, programming
systems so they can com-
municate with one an-
other without impacting
users of the Lyft app.
Ford will also connect

self-driving test vehicles
to Lyft’s network; they
will not be available for
customer use, but let Ford
develop the technology
and ensure a positive ex-
perience is achieved for
future users. The plan is
to have self-driving cars
operating alongside Lyft’s
community of drivers to
help accommodate times
of significant consumer
demand to ensure that
transportation remains
timely and affordable.
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Innoviz Technologies, a
designer of lidar sensing
for autonomous vehicles,
has raised $65m in series
B funding to help its tech-
nology move into mass
production.
Delphi Automotive and

Magna participated in the
round, along with new in-
vestors 360 Capital Part-
ners, Glory Ventures and
Naver. All series A in-
vestors, including Zohar
Zisapel, Vertex Venture
Capital, Magma Venture
Partners, Amiti Ventures
and Delek Motors, partic-
ipated in the round. More
are expected to be an-
nounced soon.
“As the autonomous

driving market matures,
Innoviz has clearly estab-
lished itself among indus-
try leaders not only as the
best-in-class lidar solu-
tion but also as an integral
part of the overall au-
tonomous vehicle stack,”
said Omer Keilaf, co-
founder of Innoviz.
The lidar technology

leverages the company’s
proprietary system, mems
and detector designs to
give autonomous vehicles
sensing capabilities, even
in environments such as
bright direct sunlight and
varying weather condi-
tions.
The solid-state design is

smaller and said to be
more reliable and durable
than existing lidar prod-
ucts.

Innoviz lands $65m for lidar development

Innoviz Pro, a develop-
ment platform to provide
car makers, tier-one sup-
pliers and technology
companies with lidar for
testing and development,
will be available early
next year. Samples of In-
noviz One, the company’s
automotive grade lidar
device for levels three to
five autonomous driving,
will be available in 2019.
The company was

formed in January 2016
by former members of the
technological unit of the

Israeli defence forces. It
landed a $9m series A
round in February 2016,
and a few months later re-
vealed its first prototype.
“While other lidar com-

panies remain in the re-
search and development
stage, Innoviz is moving
into mass production with
lidar technology that de-
livers superior perform-
ance and affordability in a
compact and reliable de-
sign,” said Zohar Zisapel,
chairman at Innoviz.
This round brings In-

noviz’s total funding to
$74m.
• Magneti Marelli has ac-
quired a stake in Led-
darTech, a solid-state
lidar technology com-
pany. Magneti Marelli
and LeddarTech have also
entered a technical and
commercial cooperation
agreement to develop
complete lidar systems
aimed at autonomous
driving applications and
for integration in automo-
tive lighting products for
OEMs worldwide.

Innoviz has more than 75 employees and a dog

Vishay Intertechnology’s
custom magnetics manu-
facturing facility in
Zhuhai, China, has earned
ISO/TS 16949 certifica-
tion, the standard for
quality management and
production in automotive.
The standard requires

suppliers to meet rigorous
quality standards for au-
tomotive-related product
design, development, pro-

duction, installation and
servicing. Certified sup-
pliers must demonstrate
commitment to continual
improvement, defect pre-
vention, and the reduction
of variation and waste in
the supply chain.
Located near Macau,

the Zhuhai facility is the
company’s fifth inductor
and transformer plant to
achieve the certification.

Vishay earns approval The site is part of
Vishay’s inductors divi-
sion, which has been
manufacturing automo-
tive grade inductors and
custom magnetics since
2002, bolstering the com-
pany’s ability to supply
these components to cus-
tomers in Asia, Europe,
and North America.
The facility is certified

to ISO-9001, ISO-13485,
AS9100, IS0-14001 and
OHSAS-18001.
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An intelligent mobility
accelerator to support in-
novation in connected
and autonomous vehicles
was launched at last
month’s UK Cenex Low
Carbon Vehicle Show.
Called Meridian, it aims

to bring together estab-
lished UK start-ups,
OEMs and SMEs to en-
courage cross-sector col-

laboration from the
artificial intelligence, in-
surance, legal, telecoms,
gaming, mobility and fi-
nancial services sectors to
pitch their connected ve-
hicle innovations in ex-
change for technical and
financial support.
By bringing together

these different industries,
Meridian – a partnership

between CCAV, theAuto-
motive Council and the
Advanced Propulsion
Centre – aims to create a
community that will
bridge any gaps in supply
chain and elevate the
UK’s strengths in testing
and development.
“Meridian will focus on

integrating and connect-
ing these vehicles with

complex environments in
the UK and around the
world,” said Jim Camp-
bell, launch director of
Meridian. “For this to
happen we need all indus-
tries and government to
work together on the
same technologies and
the same standards. For
this to happen, collabora-
tion is key.”

Meridian accelerates connected vehicle developments

Automotive safety com-
pany Autoliv has agreed
to acquire certain assets
of Swedish firm Fotonic i
Norden, which designs,
develops and manufac-
tures lidar and time-of-
flight cameras.
The acquisition repre-

sents a transfer of certain
intellectual property
rights, development and
prototyping assets and de-
velopment resources, in-
cluding about 35
engineering experts in the
field of lidar and time-of-
flight cameras.
“Lidar and time-of-

flight cameras are impor-

tant sensors to make au-
tonomous driving a real-
ity,” said Johan
Löfvenholm, president of
Autoliv Electronics. “We
are very pleased that this
strong and knowledge-
able team is joining our
company, thereby further
improving Autoliv’s al-
ready strong competence
and expertise in lidar and
vision algorithms.”
The announcement

complements the collabo-
ration with Velodyne. The
transaction is expected to
close before the end of
this year, and is subject to
closing conditions.

Autoliv buys lidar expertise

VisualThreat is helping
TÜV Rheinland test, de-
tect and remediate the in-
creasing cyber-security
threats targeting con-
nected vehicles.
VisualThreat’s cyber-

security technology and
TÜV Rheinland’s testing
facilities and experience
aim to provide automo-
tive industry and compo-
nent manufacturers with
complete testing services
to ensure their automotive
products are secure from
cyber attacks and meet in-
dustry standards for se-
cure performance.
Based on the Trusted

Information Security As-

sessment Exchange
(Tisax), TÜV Rheinland
is entitled by the ENX
European network ex-
change to verify that
manufacturers and serv-
ice providers within the
automotive supply chain
meet the VDA ISA infor-
mation security standard.
“Combining our expert-

ise in automotive safety
and security testing, we
are one of the first organ-
isations chosen by ENX
to test against automotive
information security stan-
dards,” said Frank
Luzsicza, executive vice
president at TÜV Rhein-
land. “Now employing

VisualThreat’s cyber-se-
curity testing framework,
we will expand our com-
prehensive vehicle secu-
rity testing services from
our testing labs world-
wide.”
VisualThreat’s automo-

tive cyber-security testing
framework contains more
than 30 testing check-
points from Can bus
probing, individual ECU
testing and Can commu-
nication testing among
several ECUs.
“Cyber security testing

focuses on finding un-
wanted weaknesses or
vulnerabilities hiding in-
side the vehicle soft-

ware,“ said Wei Yan,
CEO at VisualThreat.
“We offer an automated
and black-box testing tool
for OEMs and tier
providers to test their ve-
hicles or ECUs with re-
peatable results.”
Due to the lack of secu-

rity controls, connected-
car products might
introduce threats to the
vehicle. Those risks range
from simply unauthorised
data capture to more seri-
ous offences such as vehi-
cle or property theft,
criminally malicious hi-
jacking, or the possibility
of remotely overriding
critical systems.

TÜV partners VisualThreat to tackle cyber security
Blackberry is to provide
the operating system for
Delphi Automotive’s au-
tonomous driving tech-
nology.
Delphi and Blackberry

QNX will collaborate to
bolster software perform-
ance and safety in their

operating system to ad-
vance autonomous driv-
ing technology.
Delphi’s fully inte-

grated automated driving
system, CSLP centralised
sensing localisation and
planning, to launch in
2019, provides car manu-

Blackberry to power Delphi autonomous driving
facturers automated mo-
bility on demand. The
Blackberry QNX safety
OS will facilitate Delphi’s
proprietary Ottomatika
software algorithms and
middleware to enhance
performance and safety.
“Blackberry QNX will

provide a robust software
infrastructure for CSLP
and help advance Del-
phi’s autonomous driving
system,” said Glen De
Vos, Delphi chief technol-
ogy officer. “Safety in
high performance com-
puting systems is para-
mount to production
ready autonomous driv-
ing.”
QNX SDP 7.0 provides

enhanced kernel-level se-
curity through features
such as microkernel ar-
chitecture, file encryp-
tion, adaptive time
partitioning, high avail-
ability framework, anom-
aly detection and
multi-level policy-based
access control.

The OS helps guard
against system malfunc-
tions, malware and cyber
attacks by implementing
a multi-level, policy-dri-
ven security model that
incorporates security
technology. The OS is
certified to ISO 26262
Asil D and to IEC 61508
Sil 3 for industrial au-
tomation systems, and
complies with IEC 62304
for life-critical class III
medical devices.
“There is no safety

without security,” said
John Wall, general man-
ager of Blackberry QNX.
“With cyber attacks and
threats to connected vehi-
cles on the rise, it is im-
perative that auto
manufacturers are pro-
vided with software that
is safety certified, reliable
and secure. This is an area
in which Blackberry
QNX excels, and we look
forward to the new oppor-
tunities this expansion
with Delphi will bring.”
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Ricardo and Roke Manor
Research have agreed to
develop ways to make au-
tonomous and connected
transport robust against
cyber attack.
Providing and assuring

cyber security is a funda-
mental requirement if the
benefits of future con-
nected and autonomous
vehicles are to be re-
alised. Many of today’s
new vehicles are already
connected over the air for
telematics and mainte-
nance, for safety systems
such as e-call, by con-
sumers using insurance-
based monitoring, and by

many smartphone apps.
With increasing con-

nected content being in-
cluded within new
vehicles – including as-
pects of vehicle control
through driver assistance
and, ultimately, fully au-
tonomous vehicle tech-
nologies – the potential
vulnerabilities to cyber
threats will increase.
Ricardo will combine

its mobility technology
with Roke’s experience of
cyber security for govern-
ment and commercial
clients to create a one-
stop shop in designing
cyber secure systems and

infrastructure for the au-
tomotive sector.
“A new approach to

connected and au-
tonomous vehicle tech-
nology design and
implementation is essen-
tial,” said David Cole,
managing director of
Roke. “From infotain-
ment, maintenance and
navigation, to vehicle-to-
vehicle systems for fully
autonomous driving – all
provide a potential oppor-
tunity for malicious hack-
ing attack.”
He said the key was to

design the security into
the product from the start.

“This avoids having to
plug gaps later,” he said.
“Our partnership with Ri-
cardo means we can rap-
idly develop news tools,
processes and assurance
schemes, which will
allow consumers to have
confidence in their new,
smarter vehicles.”
The two companies are

already partners on the
UK 5Star S project which
aims to develop a five-
star type consumer rating
framework for automo-
tive cyber security, analo-
gous to existing Euro
NCap type ratings for ve-
hicle safety.

Ricardo and Roke tackle cyber security

The automotive micro-
controller market is ex-
pected to grow at a
CAGR of 13.8% from its
2017 estimate of
US$990m to reach
$1.9bn by 2022, accord-
ing to Markets & Markets
The major factors driv-

ing the growth are in-
creasing installations of
advanced driver assis-
tance, stringent automo-
tive safety and security
norms introduced by gov-
ernments, and rising pref-
erence of vehicle elect-
rification among OEMs

and tier-one suppliers.
The safety and security

market is expected to
grow at the highest
CAGR during the fore-
cast period.
Growing complexity in

vehicle electronics cou-
pled with increasingly
stringent emission norms
have contributed to the
growth for passenger
cars. This segment is esti-
mated to hold the largest
share due to the increas-
ing installation of safety
features.
With the convergence

of ICT, automotive and
transportation sectors, the
Asia-Pacific region has
witnessed a growing de-
mand for technologically
advanced cars. This has
resulted in the emergence
of an advanced vehicle
ecosystem.
Key players in this mar-

ket include Infineon
Technologies, Texas In-
struments, On Semi-
conductor, STMicroelec-
tronics, Maxim Inte-
grated, NXP Semi-
conductors, Renesas
Electronics and Toshiba.

Microcontroller growth forecast

The Toyota Research In-
stitute (TRI) has unveiled
its latest automated driv-
ing platform. Platform 2.1
follows the 2.0 research
vehicle released in
March.
“In the last few months,

we have rapidly acceler-
ated our pace in advanc-
ing Toyota’s automated
driving capabilities with a
vision of saving lives, ex-
panding access to mobil-
ity, and making driving
more fun and conven-
ient,” said Gill Pratt, CEO
of TRI. “Our research
teams have also been
evolving machine intelli-
gence that can support
further development of

robots for in-home sup-
port of people.”
In parallel with this test

platform, TRI has made
advances in deep learning
computer perception
models that allow the au-
tomated vehicle to under-
stand more accurately the
surroundings, detecting
objects and roadways,
and predicting safe driv-
ing routes.
The prediction capabili-

ties can provide data
about road elements, such
as road signs and lane
markings, to support the
development of maps,
which are a key compo-
nent of automated driving
functionality.

Toyota advances
automated
research platform

Toyota’s Platform 2.1 research vehicle

Platform 2.1 also ex-
pands TRI’s portfolio of
suppliers, incorporating a
high-fidelity lidar system
provided by Luminar.
This lidar provides a
longer sensing range, a
much denser point cloud
to detect positions of
three-dimensional ob-
jects, and a field of view
that is dynamically con-
figurable, which means
measurement points can
be concentrated where
sensing is needed most.
The lidar is married to

the existing sensing sys-
tem for 360˚ coverage.
TRI expects to source ad-
ditional suppliers as tech-
nology becomes available
in the future.
“As the group defining

the future of vehicle au-
tonomy for the largest
auto manufacturer in the
world, TRI has the great-
est opportunity to lead the
charge in deploying life-
saving self-driving tech-
nology at scale,” said
Luminar CEO Austin
Russell. “By equipping
vehicles with the best
quality 3D data, better-
than-human perception
can finally become a real-
ity, charting the fastest,
safest course for full au-
tonomy.”
On Platform 2.1, TRI

created a second vehicle
control cockpit on the
front passenger side with
a fully operational drive-
by-wire steering wheel
and pedals for accelera-
tion and braking. This al-
lows the research team to
probe effective methods
of transferring vehicle
control between the
human driver and the au-
tonomous system.
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Cadence Design Systems
is delivering an automo-
tive IP portfolio for the
TSMC 16nm finfet com-
pact (16FFC) automotive
process technology. This
IP portfolio enables appli-
cations such as in-vehicle
infotainment, in-cabin
electronics, vision sub-
systems, digital noise re-
duction and adas
subsystems and is regis-
tered in the TSMC 9000A
programme.
The portfolio incorpo-

rates the IP needed to im-
plement infotainment and
adas SoCs, and includes
the company’s flagship
4266-speed grade

LPDDR4/4X DDR phy
and controllers and PCI
Express 4.0/3.0 phy and
controllers. This is com-
plemented by subsystems
supporting Mipi D-
Physm, USB3.1, USB2.0,
Displayport, Octal SPI
and QSPI, UFS, and Gi-
gabit Ethernet with TSN.
“We are seeing in-

creased adoption of ad-
vanced MCUs in
automobiles to accelerate
autonomous driving, con-
nected cars and electric
vehicles,” said Masahiro
Suzuki, vice president of
Renesas Electronics. “To
address these trends in a
timely manner, we have

been working with Ca-
dence on the develop-
ment of physical IP using
cutting-edge process
nodes.”
The IP is power- and

area-optimised for AEC-
Q100 grade two tempera-
tures, eliminating the
need to carry grade one
power and area penalties
into cost-sensitive auto-
motive SoC designs.
It is designed to beAsil-

B ready andAsil-C and D
capable based on end
users’ safety goals and
safety requirements as
outlined in ISO 26262.
“Through our continued

collaboration with

TSMC, we’re making it
very simple for automo-
tive designers to use the
most advanced IP to de-
liver innovative products
to market quickly with
confidence that they are
compliant with the indus-
try’s latest safety and re-
liability standards,” said
Babu Mandava, Cad-
ence’s senior VP.
TSMC senior director

Suk Lee added: “Cadence
has quickly adapted its IP
portfolio to support auto-
motive applications for
our 16FFC process, en-
abling accelerated design-
ins with major auto-
motive suppliers.”

Cadence delivers automotive IP to TSMC

Sakor Technologies has
provided a complete dy-
namometer tester for
electric steering made by
tier-one supplier Hyundai
Mobis.
The dynamometer sys-

tem will be used by the

corporate engineering
group in South Korea for
engineering validation
and performance evalua-
tion of electric motors
and electronic control
units (ECUs) that directly
control the motor during

Sakor helps Hyundai test steering ECUs
electric steering.
It includes a 1.5kW

four-quadrant AC motor-
ing dynamometer and a
high-voltage battery sim-
ulator that provides re-
peatable testing results
for the electric steering
components. The testing
system talks to the ECU
via Can bus.
Running a full suite of

testing applications, the
system validates proper
operation of motors and
ECUs in electric steering
applications. It is said to
be critical for ensuring
that steering operates

smoothly, with no percep-
tible torque ripple felt by
the driver.
“We are very pleased to

provide Hyundai Mobis
with this very precise sys-
tem for conducting vibra-
tion and resonance testing
on designs for the entire
line of electric steering
systems,” said Randal
Beattie, president of
Sakor. “With this system
they can be assured that
motors and controls will
operate over their full
performance range with
absolutely minimal
torque ripple.”Sakor dynamometer tester for electric steering

Panasonic last month
started mass-production
of electronic rear-view
mirrors, the first product
jointly developed with
Ficosa, a tier-one supplier
of automotive parts and
systems in Spain.
In 2015, Panasonic in-

vested in the Barcelona
company, which supplies
automotive mirrors to car
makers in Europe and
other countries, and
founded a business part-
nership between the two
companies. Their ties
strengthened in July this
year when Ficosa became
a consolidated subsidiary
of Panasonic.
Now, the electronic

rear-view mirror integrat-
ing Ficosa’s mirror tech-

Panasonic starts mirror production

With a conventional mirror (left), rear
passengers can obscure the view; not the case
with electronic mirrors (right)

nology and Panasonic’s
camera and LCD tech-
nologies have been
adopted by Toyota as
genuine parts.
The electronic rear-

view mirror uses a cam-
era with a wide-angle lens
that captures a wide rear-
ward area, offering a
wider viewing angle than
conventional rear-view
mirrors. By installing the
camera inside on the rear
window, this mirror pro-

vides a safer and clearer
rear view that is not ob-
structed by rear-seat pas-
sengers.
Panasonic and Ficoso

will continue their collab-
oration to expand their
line and sales of jointly
developed products.
Using a wide-angle lens

camera, the electronic
rear-view mirror shows a
wider rear area at a longer
distance (horizontal di-
rection) behind the vehi-

cle and improves visibil-
ity of hard-to-see areas
diagonally behind the ve-
hicle.
By installing the camera

inside on the rear win-
dow, the mirror reduces
rear blind spots. Unlike
conventional rear-view
mirrors, this provides a
rear view, fed by the cam-
era, unobstructed by pas-
sengers or objects in the
vehicle.
The camera obtains

clear images during night
driving or when driving
through a tunnel. It
switches to the night
mode in conjunction with
the headlight switch and
reduces headlight glare
seen when using conven-
tional rear-view mirrors.
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Nuance Communica-
tions’ Dragon Drive con-
nected car platform will
power all conversational,
connected services in the
new Audi A8, with addi-
tionalAudi models to fol-
low.
Dragon Drive uses

cloud-based speech
recognition, natural lan-
guage understanding and
text-to-speech to create a
conversational automo-
tive assistant that listens,
understands and responds
to drivers.
AudiA8 drivers will get

a customised, conversa-
tional system that is inte-
grated with the vehicle,
giving voice-controlled
access to all connected
services, including
weather, points of interest
and addresses, parking,
petrol stations, calendars
and notes.
The platform also pro-

vides access to embedded
services such as music
and navigation and in-car
functions such as air con-
ditioning. Dragon Drive
can interact with drivers
through automotive-
grade signal enhancement
and acoustics innovation
combined with hybrid
embedded-cloud speech
recognition and natural
language understanding,
as well as text-to-speech.
“The Audi A8 is de-

signed to provide a luxu-
rious, highly automated

Dragon talks to Audi A8 drivers

driving experience, and
that includes a truly intu-
itive automotive assistant
that can engage in natural
conversation,” said Mar-
tin Deinhard, head of de-
velopment at Audi.
“Nuance’s Dragon Drive

is the ideal platform for
the delightful user experi-
ence reflecting our
brand.”
The technology will be

available in multiple lan-
guages, including US and
UK English, French, Ger-

man, Italian, Russian,
Spanish, Mandarin Chi-
nese and Korean. Mes-
sage dictation will be
supported in Czech,
Dutch, Portuguese (EU),
Swedish and Turkish.
“An intelligent and

trustworthy automotive
assistant is crucial in a
world with autonomous
vehicles, and theAudiA8
proves that the future is
right around the corner,”
said Arnd Weil, senior
vice president at Nuance
Automotive. “Dragon
Drive creates a seamless
experience for Audi A8
drivers, giving them easy
access to all of their
favourite apps and serv-
ices.”

Cockpit of the Audi A8

Shindengen has licensed
WiTricity wireless power
transfer technology. The
Japanese tier-one power
electronics supplier plans
to develop EV wireless
charging systems.
Shindengen will license

WiTricity’s patented tech-
nology to develop and
commercialise wireless
charging systems. These
systems will let electric
vehicles and hybrid elec-
tric vehicles charge by
simply parking over a
wireless charging pad.
Yoshinori Suzuki, pres-

ident and CEO of Shin-
dengen, said: “The

market for electric vehi-
cles is growing rapidly,
and Shindengen intends
to be a leading supplier of
wireless charging sys-
tems, as well as for other
power electronics sys-
tems and components.”
Shindengen will use

WiTricity’s Drive 11 ref-
erence design to acceler-
ate its development of
products for both the ve-
hicle and for the charging
pad. The Drive 11 system
can fully charge a long-
range EV overnight –
identical charge time as
conventional wired
chargers – and re-charge

a hybrid vehicle in an
hour or less.
WiTricity is working

with standards organisa-
tions, such as SAE J2954,
to develop standards for
wireless charging systems
to ensure interoperability.
“We are pleased to have

Shindengen as a licensee
and technology partner,”
said Alex Gruzen, CEO
of WiTricity. “Shinden-
gen is well positioned to
be a leading tier-one sup-
plier in the Japanese and
global markets, as they
have strong relationships
with many automotive
and motorcycle OEMs.”

Shindengen licenses WiTricity wireless charging
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Steve Rogerson reports from last month’s Autosens conference in Brussels

MAKING SENSE
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Driverless cars will be
good. Whatever the gen-
eral public think, the del-
egates at Autosens at the
Autoworld museum in
Brussels were convinced
that this was the right way
to go. After a day of
workshops and trying out
self-driving cars in the
museum’s car park, they
got down to the speeches
and without exception the
mood was not if but how
this revolution could be
implemented.
“I think this move to-
wards driverless cars is a
good idea for a number of
reasons and safety is the
top,” said Paul Jennings
from the Warwick Manu-
facturing Group (WMG)
at the University of War-

wick. “If we can get this
long journey right, then
we can save lives, we can
reduce congestion and
give mobility to all.”
But safety is the key
word. These vehicles will
have to navigate the com-
plex world of road traffic,
where human beings do
unexpected things and so
much depends on unwrit-
ten rules.
“I am concerned with
how an autonomous vehi-
cle interacts with other
road users,” said Erik
Vinkhuyzen, senior re-
searcher at Nissan’s re-
search centre in Silicon
Valley. “We need to get a
lot more sophisticated to
ensure safe driving.”
For example, he said,

humans analyse very
quickly if someone, say,
steps into the road as to
whether they are set the
cross to the other side in
front of them or just about
to walk round their own
vehicle to get to the dri-
ver’s side.
“An autonomous car
might see it as they are
about to cross the road
completely whereas a
human will see it for what
it is,” he said. “We are
good at recognising
human projects and au-
tonomous vehicles need
to do this as well. They
need to look at people’s
body position and orien-
tation. The systems we
have so far are just put-
ting boxes round people.”

He said that whereas it
was possible now to de-
sign an autonomous vehi-
cle that won’t hit
anything, much harder
was to determine when it
was safe to go.
“They have to learn
how to see people socia-
bly,” he said.
This is made harder by
massive differences in the
unwritten rules between
cars and pedestrians
around the world. For ex-
ample, in Europe and the
USA there is often a di-
rect interaction between
drivers and pedestrians
with one or the other
waving the other one on,
sometimes with small
gestures and head move-
ments. This very rarely
happens in China and
Japan.
Another aspect is how
the vehicles can make the
ethical decisions that
come naturally to human
beings. Autonomous ve-
hicles will be sharing
roads with non-au-
tonomous vehicles and
other road users, which
means critical dilemma
situations can occur.
“Autonomous vehicles
are expected to make
good ethical decisions
that engineers will have
to implement before the
cars are built,” said Leon
Suetfeld, a researcher at

Making good the promise of autonomy

Dataspeed let delegates try out its self-driving car in the museum car park

the Institute of Cognitive
Science at Osnabrück
University. “We have to
learn from human behav-
iour in these dilemma sit-
uations and use that to
describe these ethics to
autonomous vehicles.”
This, he said, could in-
volve building deep neu-
ral networks to predict
how a human would be-
have in a certain situation,
and that included placing
a value of life on different
objects. For example, if
the car has to hit some-
body, does it hit the adult
or the child?
The university has done
some initial work but
Suetfeld admitted this
was not accurate due to
the limited sample, but
the goal was to establish a
methodology. In the trials
they did carry out, they
found 93 per cent would
choose in the above situa-

tion to hit an adult rather
than a child. Perhaps
more surprisingly, given
the choice between an
adult man and an adult
woman, they would be
less likely to hit the
woman.
Solving this problem
could be key to gain pub-
lic acceptance. Jennings
believes it is important to
bring the public with the
industry if the vehicles
are to be accepted.
“We have to engage the
population,” he said. “It is
important to bring them
with us so they actually
want the technology.”
One of the big hurdles,
of course, will be testing.
Real roads are a complex
environment with people,
other road users, road fur-
niture, animals and so on.
“The testing has to hap-
pen before we go out into
the real world and the real

Alexander Braun: Wants a universal simulator

Leon Suetfeld: “We have to
learn from human behaviour.”

Paul Jennings: “We have to
engage the population.”

Erik Vinkhuyzen: “We need to
get a lot more sophisticated.”

public,” said Jennings.
“What we are trying to do
is testing in a digital
world where we can have
full control of the net-
work. In Warwick, we
have a vision of bringing
the real world and the vir-
tual world together.”
WMG has developed a
3D simulator that has a
driver in the loop but the
simulator has full control
of the entire operating en-
vironment.
“What we will see

eventually,” said Jen-
nings, “is all the different
tests running from digital
simulation to real world
trials, and these will in-
clude our 3D simulator
and track and controlled
testing.”
This was echoed by
Alexander Braun, profes-
sor of physics at the Uni-
versity of Applied
Sciences in Dusseldorf,
who said: “We want a
universal simulator that is
physically realistic.”
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A research project between
AutoRD and Imperial College
London has produced a
development platform for an
autonomous motorcycle. The
prototype, seen here being
demonstrated at the show by
AutoRD technician Alexander
Ross-Martin, can only follow a
predetermined path but is
designed so that future
autonomous technologies can
be tested.

“This will let us branch out
into a number of different
areas,” said Ross-Martin.
“The end goal is a fully
autonomous motorcycle.”

He said the company would
be looking to experiment with
different riding positions now
the rider no longer had to
control the bike.

Autonomous motorbike

Technology from
Chronocam could help
make automotive vision
systems operate fast
enough in autonomous
vehicles to handle real-
world driving situations.
The technology, which
works on a pixel-by-pixel
basis, has already been
given financial backing
from Renault-Nissan,
Intel and Bosch.
“We are a vision com-
pany and are building
something based on a
class of sensors that oper-
ate in a different manner
to a standard video sys-
tem,” said Geoffrey
Burns, vice president.
Until now, vision sys-
tems have operated by
taking a full frame image
many times a second and
streaming them together
to produce a moving
image. The problem with
this is that the frame rate

Pixels beat frames for faster vision

Geoffrey Burns (left) and Christoph Posch

is often not fast enough
for the fast moving parts
of the image and is wast-
ing processing and mem-
ory recording parts of the
picture that are not mov-
ing at all.
What the three-year-old
French company is doing
is letting each pixel re-
spond individually to
change irrespective of
any clock or frame rate to
create what the firm calls
an event-based computer

vision system. It has al-
ready attracted the inter-
est of a few automotive
OEMs and tier-ones, and
the company is working
with them.
“With frames, all the
pixels are acquired at the
same rate but normally
the dynamics are different
at different places,” said
Christoph Posch, chief
technology officer. “You
end up getting motion
blur. You are also sam-

pling data that are not
moving. This is totally
useless, redundant infor-
mation.”
What was needed, he
said, were many different
sampling rates depending
on what was happening in
the scene.
“You want as many
sampling rates as you
have pixels,” said Posch.
“This means you can
react very fast to an ob-
ject that comes into the
field of view, such as a
pedestrian stepping off
the kerb. In a vision sys-
tem, sixty frames per sec-
ond is considered good
but our effective frame
rate is thousands of
frames per second.”
But because only the
changing pixels are being
sampled, the overall data
rate of the system is
lower, allowing for faster
processing. As an added
benefit, this also removes
most of the problems
caused by light flicker as
it samples so fast.
“We are doing proofs of
concept with car makers
and tier ones,” said
Posch. “We are at the
point of defining how
these data can be inte-
grated into the automo-
tive ecosystem. It has to
fit in with the rest of the
sensor fusion.”
He said he expected it
to be in real cars in 2020
or 2021.

Car makers must adopt
adas if they are to achieve
the highest safety rating,
Richard Schram, techni-
cal manager at Euro
NCap, warned delegates.
The certification body
has moved a long way
from pure crash testing
when it started, and it be-
lieves it is now pushing
the industry.
It started assessing au-
tonomous emergency
braking in 2014 and now
a quarter of new cars
have AEB as standard.
“This is because they
want to follow Euro
NCap,” said Schram.
“There is no regulatory
pressure to do this.”
Euro NCap’s roadmap
to 2020, he said, was to
focus on active safety
systems. It is also work-
ing on standards for using
AEB for cyclists as well
as pedestrians.
“These systems don’t
exist yet,” he said, “but
we are working with the
car makers on this.”

Richard Schram

Euro NCap
warning

Autonomous vehicles are
taking computer vision
out of its comfort zone,
believes Luc van Gool,
head of Toyota Research
Labs in Europe.
This, he said, had
caused a “tsunami of deep
learning” in vision and
signal processing.
“We are at an important
junction in autonomous
driving,” he said. “An au-
tonomous car is a special-

ist beast. It doesn’t have
to fall in love or buy a
pizza, it just has to drive,
so the sensors and intelli-
gence can be specific.”
But he said cars that
still expected the driver to
be in control could cause
problems. “If your car
drives itself and you still
have to have your eyes on
the road and hands on the
wheel, there is nothing so
boring as that,” he said.

When do cars fall in love?

Luc van Gool

Image signal processors
(ISPs) are becoming the
backbone of autonomous
and assisted driving, be-
lieves Alexis Lluis
Gómez, senior manager
of image quality at Arm.
“These process the raw
data from the sensor to
create really great looking
images,” he said. “And
they have to drive the
sensors and the lenses.”
These, he said, were not
just for self-driving cars,
but are used today in
pedestrian detection,
driver drowsiness detec-
tion and night vision.
“It can adapt cameras,

say to replace rear-view
mirrors and adjust for
bright sunlight and to
give more depth of vi-
sion,” he said. “It needs
an ultra-wide dynamic
range but that produces a
large amount of data, so
you have to compress
these data without losing
the highlights and shad-
ows.”
The ISP he described
has separate outputs for
human and machine vi-
sion and he said it not
only had to be reliable it-
self but could help the
overall reliability of the
vision system.

Importance of ISPs
“The ISP is in a perfect
position to monitor and
report faults,” he said.
“An automotive camera
needs to capture vast dy-
namic range, the image
must be natural and pleas-
ing, and every pixel
should be reliable.”

Alexis Lluis Gómez
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Automotive imaging
standards are needed so
that developers around
the world can all speak in
the same language. That
was the message from
Paul Labaziewicz, direc-
tor of engineering at
Texas Instruments.
“We are getting compa-
nies that are strong in au-
tomotive but lack
knowledge in imaging,”
he said. “Imaging is new
to a lot of these, even re-
placement mirrors never
mind surround-view sys-
tems.”
He said there were dif-
ferent languages in termi-
nology, a gap in how to
verify things, and a need
to understand what was
required for confor-
mance.
“That is why we need
standards,” he said, “to
give us the common lan-
guage, to establish verifi-
cation procedures and
define quality. This is a
big issue. These systems

could kill someone.”
Marc Geese, optical
systems architect at
Bosch, added: “We have
a lot of standards but we
don’t have relevant ones
dealing with quality for
automotive. We need to
close that gap.”
And Henning Wisweh,
project manager for Volk-
swagen, said: “We still
have misunderstandings.
We need a clear under-
standing at each level of
requirements, and we are
not there yet.”
The key standard that
was lacking, said Geese,
was for automotive video
systems that considered
end user performance and
expectations to avoid
misunderstanding in re-
quirements.
“The standard should
not be a barrier,” he said.
“It should be easy to read.
And we have to keep in
mind that what we are de-
veloping has to be meas-
urable.”

We need to speak the same language
From the left, Paul Labaziewicz, Henning Wisweh and Marc Gees

Wisweh said that under-
standing use cases was
important. “We need to
concentrate on use
cases,” he said. “Every-
one in the whole supply
chain needs to understand
the use cases right down
to the component level.”
He said that the work on
the standard needed to
focus on key performance
indicators (KPIs) and

what was easiest to de-
fine.
“We don’t want to work
on a standard for ten
years and nothing comes
out,” he said.
Labaziewicz agreed.
“These should be the sim-
plest to get the job done,”
he said. “We should not
have to buy millions of
dollars worth of equip-
ment to verify the KPIs.”

Sonar may still have a fu-
ture in autonomous driv-
ing despite many saying
its days are numbered,
believes Sören Molander,
senior engineer at Pana-
sonic.
“I don’t think sonar is
dead, like some think,” he
said. “I think sonar has a
bright future.”
He said sonar was inex-
pensive and worked and
blamed the business
being “prone to fashion”
for many writing off the

Don’t write off sonar

Sören Molander

technology. He admitted
though that sonar did
have problems with
strong winds.

After only three years in
the automotive business,
vision processor com-
pany Nextchip, which
was founded in South
Korea two decades ago, is
seeing progress with de-
sign wins from Korean
tier ones and OEMs as
well as further afield in
China and the USA.
It has now set it sights
on Europe and has
opened a German office.
“We are meeting with
German OEMs now,”
said Juok (Julie) Kim,

team leader of the strate-
gic marketing group at
the German office. The
company also has offices
in China and Detroit and
plans to try to enter the
Japanese market.
Kim said the decision to
move into the automotive
business was made when
the company realised that
vision was becoming cen-
tral to the move to more
adas features in vehicles.
The company makes
signal-processing chips
that take the raw data Juok (Julie) Kim

Nextchip eyes Germany and Japan
from the sensors and turn
them into images that hu-
mans can understand.

The focus of cyber secu-
rity should switch from
the CPU to the sensors,
believes Giri Venkat,
technical architect for On
Semiconductor.
“Not doing so is like
locking the front door but
leaving the downstairs
windows open,” he said.
“Think of how the at-
tacker can get in and take
control of the data. The
attacker can come in on
the optical feed, the
power supply, the data
and control lines and so
on.”
He said designers also
needed to look at security
around the image signal
processor, which has in-
terfaces to the flash and
power, and these inter-
faces can also be at-
tacked. Another attack

Establishing a chain of trust

surface is the coaxial
cable from the sensor
module to the ECU.
To deal with this, it was
important, he said, to do a
risk assessment. One
method was to assign a
value, say from zero to
ten, for severity and ease
with which an attack can

be made.
For example, loss of vi-
sion by covering a lens is
easy to do but most
processors will detect this
quickly and have a fail-
safe method, therefore the
severity is low but the
ease of attack is straight-
forward. This is an exam-

ple of a denial of surface
attack as are cutting a
wire or turning off the
power.
A dongle could be at-
tached to the coaxial
cable and inject false
video content. This type
of spoofing or tampering
attack can be more severe
as it is harder to detect
and could, say, create a
fake lane that the car
could steer into. The ease
of attack is less.
The same dongle can be
used for an attack called
repudiation that alters the
data in a way that causes
the processor to disregard
the data. Again, a proces-
sor should recognise this
quickly.
Eavesdropping is a pri-
vacy breach where the at-
tacker manages to collect
data from the vehicle to
see where it has been, and
should not have been.
“Image sensor manu-
facturers are looking at
how they can mitigate
and eliminate threats such
as spoofing and tamper-
ing,” said Venkat. “One
method is key manage-
ment with secure keys
that require authentica-
tion and are encrypted.
You need public and pri-
vate keys to enable secu-
rity certificates that can
establish a chain of trust
from the sensor all the
way to the end user driv-
ing the car.”

Giri Venkat:
“You need
public and
private keys
to enable
security
certificates.”
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Windscreen replacers need
camera calibration standards
Forward facing cameras
are causing headaches for
independent garages and
windscreen replacers, ac-
cording to Chris Davies,
head of technical superi-
ority at Belron.
As almost all vehicle
manufacturers make ve-
hicles with these fitted to
the windscreen, the prob-
lem is becoming worse
for the garages that are
happy to replace the
windscreen but struggle
to recalibrate the camera
without buying expensive
equipment.
And with some of these
cameras linked into auto-
motive safety systems,
the effect of calibrating
them wrong could be life
threatening.
“When you service a
vehicle, you don’t see in-
side the camera or know
if it is working at all,”
said Davies. “This causes
problems when you re-
place the windscreen.
When you take the cam-
eras off the old screen and
attach it to the new one,
there can be variations.
These errors can create
problems for the adas.”
The problem is exasper-
ated by the different car
makers each having their
own systems for recali-
bration and each needing
different equipment.

“There is no one source
to go to,” said Davies.
“They are all different
ones. There are more than
1000 workshop manuals.
The smaller service com-
panies are not able to
cope.”
He said there was also a
lot of ignorance with two-
thirds of drivers not
knowing their windscreen
incorporated this technol-

ogy and nearly a third of
dealers not knowing they
needed to recalibrate.
When asked in a survey,
just over half gave inac-
curate information about
recalibration.
While only four per
cent of vehicles today
have a front facing cam-
era that needs recalibrat-
ing, the number is
predicted to see exponen-

tial growth.
“This has become a
major challenge,” said
Davies. “For a small serv-
ice provider, it is not
commercially viable to
buy different tools for
each vehicle.”
To make matters worse,
some car makers insist on
dynamic calibration,
which means taking the
vehicle out onto a road
and driving it at a certain
speed for a period of
time.
“That can be a chal-
lenge in city traffic,” he
said.
Most though opt for
static calibration in front
of a target board, but each
car maker has a different
board. Even then, with
windscreen replacement,
many drivers expect the
garage to come to them
making static calibration
difficult.
“To make this easier,
we need a standardisation
of the calibration methods
for different vehicles,”
said Davies. “We need
them all to use the same
target board. We want the
ability to see inside the
systems. We want more
people to develop multi-
brand calibration technol-
ogy. Otherwise, this will
all be too costly for inde-
pendent garages.”

Chris Davies: “This has become a
major challenge.”

One of the trickiest tasks
autonomous vehicles face
is at SAE level three.
Whereas levels below this
expect the driver to be in

complete control, with
some driver assistance,
and levels above this can
work with no interference
from a human at all, level

A summer plenary look-
ing at ISO 26262 has put
the final touches to the
next version of the func-
tional safety standard,
which is due to be re-
leased in May next year,
Riccardo Mariani, chief
functional safety technol-
ogist at Intel, said this
was being produced
against a background of
hardware and software
complexity expected to
grow by a factor of
twenty in the next few
years.
“This increases the risk
of failures,” he said.
“Connectivity brings se-

curity threats and au-
tonomous systems are ex-
pected to detect and
control failures.”
He confirmed the new
version would have a
chapter on motorcycles as
well as guidelines on ap-
plying the standard to
semiconductor compo-
nents. And it will look at
how the system should
react to failures.
“We are allowing the
possibility of the system
to change the Asil after a
failure,” he said. “This
means it can degrade to a
lower level if there is a
fault.”

Prasant Narula: Adaptive project report

Handling level three
proves tricky task

Future of ISO 26262

three lets the vehicle run
itself but the driver has to
be ready to take over at
any time.
Some car makers have
said the difficulties this
brings mean they will be
looking to skip this level
completely. The big task
here is handling the han-
dover. If the driver is not
in control, can he or she
realistically be expected
to take control in an in-
stant if the car decides it
cannot handle the current
road situation.
This was one of the
main focuses of the Euro-
pean Adaptive (Auto-
mated Driving Appli-
cation & Technologies for
Intelligent Vehicles) proj-
ect that ran from 2014 to
June of this year.
“The goal was to bring

OEMs and tier-ones to-
gether to bring a much
more coordinated way to
demonstrate automated
driving,” said Prasant
Narula, programme man-
ager at Delphi. “We also
wanted to understand the
technical limitations.”
On human-vehicle in-
teraction, the project
looked at 23 scenarios in
close distance, urban and
highway driving and has
made 27 recommenda-
tions for designing the in-
terface in respect to
level-three automation.
Narula also reckoned
that autonomous parking
would increase the
amount of parking spaces
in a city by around 17 per
cent compared with the
haphazard way many hu-
mans park today.

Riccardo
Mariani:
“Connectivity
brings
security
threats.”

There will also be a
chapter dedicated to sen-
sors and transducers, in-
cluding mems.
And it will look at mak-
ing sure that software

tools do not themselves
introduce bugs.
“Confidence in their use
is crucial for automated
driving platforms,” said
Mariani.
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AICONIC
No pedals, no steering wheel, no
problem, a look at the Audi
Aicon concept car



CONCEPT CAR CONCEPT CAR

Vehicle Electronics October 2017, Page 26Vehicle ElectronicsPage 25, October 2017

Design study, technology
demonstrator, mobility
concept: the Audi Aicon

is said to exploit every possibility
offered by an autonomous luxury
saloon of the future.
As a design study, the four-door
2+2 demonstrates possible exte-
rior and interior designs of the
next decades. The technology
demonstrator combines innova-
tions relating to the drivetrain,
suspension, digitalisation and sus-
tainability.
And as a mobility concept, the
Aicon shows the advantages of
door-to-door individual trans-
portation combined with the luxu-
rious ambiance of a first-class
airline cabin. A cabin with no
steering wheel or pedals that can
thus offer all the comforts of mod-
ern communications, electronics
and ergonomics.
In contrast to a robot taxi, which
is reduced to pure functionality,

the autonomous Aicon concept
vehicle pulls out the stops.

Exterior
An exterior length of 5444mm, a
width of 2100mm and a height of
1506mm place it in the automo-
tive top tier, the D segment. The
wheelbase measures 3470mm;
that’s 240mm more than with the
long version of the newAudi A8.
The central element of the exte-
rior is the cabin. Large glass sur-
faces at the front and rear as well
as the significantly convex side
windows create a bright expanse
of space for occupants. A distinct
edge runs as a hard line along the
side window surfaces back to the
D pillar – a first in automotive de-
sign. This line emphasises the
car’s length and effectively re-
duces the apparent volume of the
cabin relative to the overall body.
The darkened side sills rise subtly
towards the rear, making it seem

like the car is ducking.
The strongly flared wheel wells
emphasise Audi’s Quattro DNA
while simultaneously building a
bridge to the latest production cre-
ations from the Audi designers.
The 66cm wheels are placed as far
outward as possible.
The designers reduced the front
and rear ends to a small number of
lines and focused on large, unin-
terrupted surfaces. As with the
Audi E-Tron Sportback concept,
the Aicon front features the in-
verted hexagonal single frame, a
typical feature of the upcoming
generation of electric cars from
Audi. The sharply inclined silhou-
ette of the entire front end evokes
a sense of forging ahead – this,
too, is a typical sports car body-
line.

LED lighting
Conventional headlights and light-
ing units are absent from both the

LED lights create the three-dimensional Audi symbol

Instead of a dashboard, there is a shelf and the central display below the windshield

front and rear of this car. Instead
there are fully digital display sur-
faces comprising hundreds of tri-
angular pixel segments. They are
three-dimensional recreations of
the Audi AI symbol.
Grouped around the single
frame are large light fields, in
which – as at the rear – more than
600 3D pixels are arranged in
space. The large surfaces and high
pixel count enable versatile graph-
ics, animations and information
visualisations in any colour. The
car is thus no longer bound to a
daytime running lights look, but
rather can adapt to the driving sit-
uation and even its passengers.
Horizontally cut lighting seg-
ments to the left and right of the
single frame look like eyes and
can be expanded to resemble wide
pupils or squinted for an aggres-
sive look. If the car detects
passers-by or other road users, it
literally makes eye contact with
them and follows them with its
eyes.

The Aicon uses animations on
its display surfaces to warn pedes-
trians or cyclists of dangerous sit-
uations. Driving modes such as
platooning, urban driving or driv-
ing at a walking pace can be visu-
alised. Horizontal stripes of light
move from the bottom up when
the car accelerates and in the op-
posite direction during braking.
Their speed increases or decreases
in sync with that of the car.
Future cars will expand their
sphere of communications to the
surroundings. The Aicon uses pro-
jector modules to illuminate the
road and surroundings in high res-
olution and project signals onto
the ground. This enables it to
communicate warnings and vehi-
cle information to passers-by with
no direct line of sight to the car.
One thing that an autonomously
driving vehicle of the future defi-
nitely won’t need anymore are
long-range headlights. The
Aicon’s laser and radar sensor
system also sees enough even in

the dark, can reliably find the way
and detects possible obstacles in
good time. All this time the pas-
sengers can use the services pro-
vided by MyAudi or even close
their eyes for a while. When pas-
sengers exit the Aicon in the dark,
a light companion is activated: A
mini-drone with a flashlight safely
illuminates the user’s walking
path.

Interior
Opposed doors open to the front
and rear. There is no B pillar. The
entire breadth of the interior is
thus exposed to the passengers as
they enter the car. In the interior,
the lines of the decorative surfaces
and functional elements are
markedly horizontal. Becoming
lighter from bottom to top, the in-
terior reinforces the impression of
spaciousness, and the lack of a
steering wheel and a classic dash-
board creates a sense of openness
and expanse.
This is underscored by the large
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Conventional headlights and lighting units are absent from the front and rear

Large glass surfaces create a bright expanse of space for occupants

glass surfaces, the transparent roof
and the low waistline. Not to men-
tion the special geometry of the
side windows. Their top half an-
gles distinctly outward, so that the
maximum width is at eye height.
The interior appears to be partic-
ularly wide when the two individ-
ual front seats are slid all the way
back. The car is a 2+2-seater. An
upholstered, two-seat bench is in-
tegrated into the rear panel. The
two front seats are designed for
comfort and spaciousness. Passen-
gers can slide them up to 500mm
back and forth between the for-
ward and rear positions. The seats
don’t slide on rails, but rather on a
platform covered in high-pile car-
pet that can be moved longitudi-
nally, and on which the
passengers’ feet also rest. The
platform height is variable, so it
can also be used as an ottoman for
legs. The pitch of the seat cush-
ions and backrests can be step-

lessly adjusted for a comfortable
working or resting position.
The individual seats can also be
swivelled by up to 15 degrees.
Turning the seats outward makes
it easier for the passengers to get
in. Turning them inward makes it
easier for the passengers to talk
and interact. If the passengers turn
around, the head restraints fold
back like a collar and become an
arm rest.
The architecture of the seats is
the automotive reinterpretation of
a classic piece of furniture, the
lounge chair. The seat cushion and
backrest are visually separated
from one another. Two outer
shells support the light-coloured,
pillow-like upholstery elements
with a square-quilted surface. The
side bolsters of the backrest are
subtly angled to provide sufficient
support in curves.
There is also plenty of space in
the long-distance vehicle for lug-

gage. Thanks to the space-saving
design of the electric drive, there
is a storage compartment at both
the front and the rear of the vehi-
cle with a combined capacity of
roughly 660 litres. The Aicon also
has numerous storage options in
the passenger compartment.

Accommodating
All of the controls and displays
are missing. Steering wheel, ped-
als, groups of buttons and instru-
ments – none of these are present,
instead just wide, uninterrupted
surfaces. The passengers are en-
veloped by the gently curved arm-
rest along the doors, which rises
slightly from back to front. In-
stead of a dashboard in front of
them, there is a shelf and the cen-
tral display below the windshield.
Illuminated lines of LEDs set
colourful accents in the area of the
doors. The front display lights up
with a welcome message. PIA, the

electronic vehicle assistant, recog-
nises passengers by their phones
and activates all their personal set-
tings. There are custom settings
for the air conditioning and seat-
ing position, interior light colour
and the layout of the infotainment
system. The navigation system
awaits entry of a destination, and
all accessible channels of commu-
nications are ready for use.
Variably positionable control in-
terfaces sit in the encircling door
rail. Depending on the position of
the seats, which can be shifted by
up to 50cm, ergonomically posi-
tioned touch and display elements
are available in the digitised wrap-
around. Passengers can set the
most important settings by tap-
ping with their fingers without
having to sit up in their seats or

leaning forward. Operation is also
interactive. The PIA system is
often one step ahead of the pas-
senger and offers services before
they actively chose them.
There are multiple input modes
available for engaging with the
car. Besides the haptic-manual
layer, there are also voice control
and eye tracking, in which sensors
in the front end of the interior
track where the passenger is look-
ing. The passenger locks onto a
control element in the area of the
front main display to select it and
performs fine adjustments using
hand or voice.
The full range of services of-
fered by modern communications
are available at all times. Occu-
pants can relax and watch a film
or surf the web. Video confer-

ences are another option, as is in-
teraction on social media. De-
pending on the seating position,
the passengers can use the large
front display as the output surface
or a virtual head-up image dis-
played above it in the windscreen.
The glass roof panels can block
out the sunlight, if desired. Their
transparency level changes upon
application of an electric voltage.
Integrated OLED lighting ele-
ments allow for precise mood
lighting or the even illumination
of the interior when getting in or
out of the car, for instance.

Drivetrain and suspension
The technology used in the con-
cept vehicle has been systemati-
cally designed for a transportation
infrastructure in which au-
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tonomously driving automobiles
are a given on every street. Road
users are connected to one another
and their surroundings.
This also means that traffic will
be less hectic and flow more
smoothly in the future than is
imaginable today. Even at moder-
ate speed limits, long distances
can be covered at a high constant
speed of around 130kmph. Pas-
sengers experience the journey as
comfortable cruising without con-
stant braking and accelerating.
Accidents will also be a thing of
the past thanks to the sensor sys-
tems and networking. Passengers
will therefore no longer need clas-
sic restraint systems.
They will also experience a
physical sense of freedom during
their journey that in 2017 still ap-
pears visionary.
An electric drive provides for
the dynamics. Four electric mo-
tors are in the area of the front and
rear axles. The energy storage
units are integrated into the area
below the floor. These are solid
body batteries with considerably
more energy capacity than

lithium-ion batteries.
The four electric motors pro-
duce a total of 260kW and
550Nm. Each drives one wheel,
enabling electronically controlled,
variable all-wheel drive. Maxi-
mum acceleration played a less
important role in the specification
than maximum efficiency and thus
also range. This operating strategy
is also pursued by the powertrain
and electric brake units, which use
recuperation to recover energy.
Targeted lightweight construction
of the multi-material body and op-
timised aerodynamics also help
the vehicle achieve ranges of be-
tween 700 and 800km on a single
charge.
Thanks to an 800V system, the
Aicon’s battery unit can be
charged to 80 per cent of capacity
in less than 30 minutes. The car is
also equipped with a unit of in-
ductive wireless charging. In an
AI Zone, it can pull up to a charg-
ing station on its own and charge
its battery without any human
assistance.
Pneumatic spring and damper
units smooth out any road surface

The entire breadth of the interior is exposed to
the passengers as they enter the car

irregularities. And electric actua-
tors at all four wheels actively
counteract any body lean, whether
when cornering, accelerating or
braking. As a fully active suspen-
sion system, it also optimises the
qualities of the adaptive air sus-
pension; it literally glides over
even large potholes.
The Aicon brakes primarily by
way of recuperation and in so
doing recharges the batteries. The
development engineers have relo-
cated the disc brakes from the
wheels to a position close to the
drivetrain.
This improves the aerodynamics
at the wheels as there is no longer
any need for air cooling at the
wheels, which is always associ-
ated with turbulence.
Another secondary effect is the
reduction of the unsprung masses,
which the passengers perceive as
a particularly sensitive damping
response to road surface irregular-
ities.
The axle and drive units are
symmetrical, that is identical at
the front and rear. Mechanical
components, such as the steering
shaft or steering hydraulics, have
been eliminated. The car is there-
fore equipped with a complete all-
wheel steering system without
compromising the available space
and thus the passenger compart-
ment. Despite its long wheelbase
of nearly 3.47m, the car is agile
due to its two steerable axles – the
turning radius of only 8.5m is
below that of a small car thus
making it suitable for city centre
driving.
The car combines the scopes for
autonomous driving in an urban
environment and on the highway
with an unprecedented range for
an electric drive.

Robots are becoming
uncaged, mobile, collabo-
rative and increasingly in-

telligent and dexterous, moving
beyond their traditional strong-
holds to bring automation to pre-
viously inaccessible tasks.
Agriculture is also no exception

FIELD WORK
Khasha Ghaffarzadeh considers the
evolution and the long-term impact of
autonomous mobility in farm vehicles

and is being quietly transformed
by this rising new robotics.
Agriculture is the leading
adopter of autonomous driving
technology despite all the hype
around driverless cars. Real-time
kinematic GPS (RTK-GPS) forms
the backbone of this outdoor navi-

gational technology with its cen-
timetre level positional accuracy.
Here, first came tractor guidance,
helping drivers drive more accu-
rately and relieving some of the
pressure of maintaining driving
accuracy. Next came auto-steer,
giving the operator the ability to
programme a map into the tractor
and let it navigate autonomously.
In agriculture, more than
210,000 RTK-GPS receivers were
sold last year. This number will

Autonomous tractor
concept from Case IH
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likely rise to 335,000 by 2023.
Auto-steer will be the fast grow-
ing use case while other cases
such as variable rate equipment
will also see accelerated growth.
This trend will be boosted as re-
ceiver prices continue to fall. The
receiver technology is becoming
increasingly commoditised.
The uptake will also be helped
by increased uptake in precision
agriculture practices. The full
ecosystem is finally coming to-
gether with more reliable variable
rate equipment such as seeders
and sprayers. Some 330,000
pieces of VRT equipment will be
sold in 2023, up from a mere
40,000 or so in 2015.
Technology is now evolving to-
wards full autonomy. Master-and-
slave (or follow-me) systems are
being trialled, enabling one driver
to guide a fleet, thus boosting the
driver’s productivity. Next will

come manned yet fully
autonomous tractors (level five).
This has already been technologi-
cally demonstrated. Here, the ve-
hicle’s sensing suite has to be
expanded to enable it to avoid col-
lision and operate even when the
GPS signal is lost.
The next stage will potentially
be unmanned autonomous trac-
tors. In fact, this year saw the first
public demonstrators for such ve-
hicles. Currently, however, the
farmers want to stay in charge,
thus the cab is likely to be kept in
the design. In the long term, how-
ever, the meaning of staying in
charge will change, transiting
from driving the vehicle to, for
example, remote fleet operation
and management.
In general, agriculture is well
suited to autonomous mobility:
farms are semi-structured,
sparsely-populated environments

and are thus simpler to
autonomise than general driving
on congested roads. There is also
commercial incentive: reducing
the wage bill.
The challenge, however, is to
convince the farmers to pay for
the technology and to adopt it. In-
deed, farmer conservatism and the
general characteristic of the agri-
culture market will turn this po-
tentially revolutionary technology
into an evolution.

No driver
Taking the driver out of the equa-
tion can have profound conse-
quences for the way agricultural
machinery is envisaged. The well-
established notion that bigger is
better has its origins in the need to
enhance driver productivity, but
this notion loses some of its rele-
vance if farm vehicles become
autonomous and unmanned.

The navigational autonomy can
therefore initiate a major transi-
tion from large, heavy, fast and
expensive vehicles towards fleets
of agricultural robots. These agro-
bots would move slowly, giving
extra attention to plants; and they

would be light weight, eliminating
soil compaction. They would also
have to be inexpensive to com-
pensate for their lower individual
productivity through fleet
operation.
Many small robots have been
developed at the research level
and a few have been commer-
cially launched and sold. The ma-
chine designs are not the done
deal yet. In fact, there is still some
way to go: these robots often only
work on highly structured farms
and on crops with limited height;
they take action using mechanical
means, which can be slow other-
wise they will need to carry tanks
of water and chemicals that adds
to size and weight; the cost of data
capture is relatively high com-
pared with other methods such as
drones given their high unit cur-
rent unit costs and slow pace; and
so on.
This is, however, only at the be-
ginning of the beginning. Indeed,
the rise of small mobile robots is

not limited to just agricultural ma-
chinery. Take, for example, vehi-
cles used in material handling.
Here, small robots are being com-
mercially developed to carry loads
inside facilities.
These mobile robots can au-
tonomously navigate with no re-
liance on guiding infrastructure,
for example magnetic tapes.
These mobile robots will become
increasingly able and authorised
to share spaces with humans, in-
telligently navigating their way
and avoiding objects. They will
therefore enter new spaces to ferry
items around, diffusing from
highly controlled and structured
environments towards increas-
ingly less structured ones.

Khasha
Ghaffarzadeh
is research
director for
IDTechEx

The battle between the big and the small in the design of
farm vehicles. Can a major change take place with the
rise of autonomous unmanned mobility?

Technology evolution towards full unmanned navigational autonomy
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MUST HAVE
The latest Ford Mustang will be
hitting Europe next year
with a range of driver
assistance features

Advanced driver assistance
features are set to play a
major role in the new

Ford Mustang when it hits
Europe’s streets next year. It also
delivers sleek new styling, engine
and suspension upgrades, and
more customisation options for
the iconic sports car.

The instantly recognisable Mus-
tang profile now delivers a
sleeker, more athletic appearance,
enhanced with LED lighting tech-
nology, and a choice of 11 bold
exterior colours and new alloy
wheel options. It is anticipated to
be the fastest accelerating ever,
with an enhanced 5.0-litre V8
engine that offers an anticipated
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Customisable, all-digital, 30cm LCD instrument cluster

Under the bonnet: Ford Mustang engine

450PS, combining with Ford’s
new ten-speed automatic trans-
mission.
Tuned to match European driv-
ing expectations, Mustang’s fun-
to-drive character is optimised
with MagneRide adjustable sus-
pension and selectable drive
modes, including a new customis-
able my-mode option. An active
valve performance exhaust even
delivers an innovative good
neighbour mode for early-morn-
ing or late-night driving.
Driver assistance technologies
including pre-collision assist with
pedestrian detection and lane
keeping aid enhance the driving
experience. A contemporary, up-
scale interior features soft-touch
materials and a 30cm all-digital
instrument cluster.
“Europe’s passion for Mustang
has proven even greater than we
imagined – almost 30,000 Mus-
tangs are already bringing one of
the most iconic sights in motoring
to the continent’s streets,” said
Steven Armstrong, group vice
president for Ford Motor. “There

are few cars on the road that can
deliver such a combination of her-
itage, style and performance to
such a wide audience. The new
Ford Mustang offers the most
compelling package yet.”

Exterior
The exterior delivers a sleeker,
more athletic appearance while
retaining the instantly recognis-
able character honed through
more than 50 years of production.
The bonnet profile is now lower
with integrated air vents,
combined with a revised lower
grille design to give a sharper,
more aggressive face, while im-
proving aerodynamics.
The rear-end design is further
enhanced with a re-modelled
bumper and diffuser element,
accommodating standard quad-
tailpipes for the 5.0-litre V8
model. In addition, it is now
offered with an optional boot
spoiler for a sportier profile.
Crisp, clear and energy-efficient
headlights, daytime running
lights, indicators and iconic three-

dimensional tri-bar tail lights all
feature LED technology as stan-
dard for models in Europe, with
LED fog lights also available. The
front headlight bezels also have
been restyled to reflect the trape-
zoidal shape of the upper grille.
A wider range of customisation
options will let drivers make more
of a statement. Three new metallic
paint colours are available – Kona
Blue, Orange Fury and Royal
Crimson. New 48cm forged alloy
wheels are offered in multiple fin-
ishes each with a unique charac-
ter, including nickel, ebony black
and polished aluminium.

Interior
The interior delivers a more pre-
mium feel. Soft touch materials
feature for the door linings and
the door handles are finished in
aluminium. The centre console
has a new hand-stitched, soft-
touch wrap, finished with stitch-
ing in a contrast colour for a more
dynamic and upscale feel.
Leather-trimmed, heated and
cooled seats, and a heated steering
wheel are also offered across the
line-up for the first time. Right-
hand drive customers can also opt
for the leather Recaro racing seat
option in ebony black leather.

Performance
Performance and a fun-to-drive
experience have been at the heart
of the Mustang’s DNA since the
first model was launched in 1964.
New powertrain, chassis and tech-
nology enhancements are said to
enable the Mustang to deliver a
more rewarding driving experi-
ence.
Ford’s 5.0-litre V8 engine has
been further developed to deliver
more power and a higher rev

limit. Anticipated peak power of
450PS is supported by the intro-
duction of dual-fuel, high-pres-
sure direct injection and
low-pressure port fuel injection
system, which also increases low-
end torque.
The 2.3-litre EcoBoost delivers
290PS, and it offers a more re-
sponsive and engaging driving ex-
perience thanks to a transient
over-boost function for the tur-
bocharger – triggered under heavy
acceleration to provide an extra
burst of boost following each up-
shift – and Ford’s new ten-speed
transmission.
The ten-speed automatic
transmission offers greater fuel
efficiency, and improved accelera-
tion. The gearbox’s electronic
control system enables settings

that optimise performance for
drive modes, and real-time
adaptive shift-scheduling allows
the transmission to adapt to
changing conditions and select the
right gear in any situation – from
coast-road cruising to the drag-
strip. Steering wheel-mounted
paddle-shifters allow drivers more
control.
“Typically, when you shift
gears, you give up time,” said
Matthias Tonn, Mustang chief
programme engineer at Ford of
Europe. “The Mustang’s new ten-
speed transmission enables the en-
gine to deliver peak power and
torque while up-shifting, for faster
acceleration and seamless per-
formance. We expect the result to
be our fastest accelerating Ford
Mustang yet.”

Ford’s six-speed manual gear-
box is enhanced to manage the
power of the 5.0-litre V8 engine
with a twin-disc clutch and dual-
mass flywheel, for greater durabil-
ity and quicker gear changes. The
engine delivers launch control as
standard for better traction and
consistent standing starts. Elec-
tronic line lock that applies only
the front brakes, allowing the
driver to spin the rear wheels and
warm the tyres while stationary, is
now standard with the 2.3-litre
EcoBoost engine, in addition to
the 5.0-litre V8, helping optimise
standing start performance.
Ford engineers have further op-
timised the driving dynamics to
deliver a more engaging driving
experience. Recalibrated shock
absorbers improve stability
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Leather-trimmed, heated and cooled seats,
and a heated steering wheel are also offered

through corners, and rear suspen-
sion is stiffened with a cross-axis
joint that reduces unwanted move-
ment at each corner that can lead
to body flex. Thicker anti-roll bars
also better control body-roll for
sharper handling.
An optional MagneRide damp-
ing system can deliver a quick
response to changing road condi-
tions. A unique fluid inside the
damper can be electronically stim-
ulated to offer higher or lower
damping resistance, depending on
the driving scenario. Sensors
monitor conditions one thousand
times per second to improve
handling performance.
Two new drive modes are of-
fered to help drivers match elec-
tronic stability control, throttle
response, automatic gear-shift pat-
terns, steering and active valve
performance exhaust settings to
the driving scenario. In addition to
normal, sport, track and snow-wet
modes, drag strip mode optimises

performance for better accelera-
tion standing starts and quarter-
mile performance at dedicated
drag racing strips; and my mode
enables drivers to select their own
preferred settings for perform-
ance, dynamics and exhaust
sound.
The active valve performance
exhaust technology means drivers
can for the first time adjust the in-
tensity of the Mustang’s exhaust
note to suit their mood and the
driving scenario. The good neigh-
bour mode can be programmed to
limit the exhaust’s noise output
automatically at pre-programmed
times of the day to avoid disturb-
ing neighbours, not least when fir-
ing up the legendary 5.0-litre V8
early in the morning.

Smart tech
The vehicle will be offered to cus-
tomers in Europe with a range of
driver assistance technologies in-
cluding pre-collision assist with

pedestrian detection – designed to
reduce the severity of and, in
some cases, even mitigate frontal
collisions involving vehicles and
pedestrians.
For the first time, it will also be
offered with adaptive cruise con-
trol and distance alert technolo-
gies that help drivers maintain an
appropriate distance to the vehicle
ahead, as well as lane departure
warning that can warn when driv-
ers unintentionally drift out of
lane, and lane keeping aid that can
apply torque to the steering wheel
to steer the vehicle back into lane.
The technologies should
contribute to an improved Euro
NCap safety rating.
A customisable, all-digital,
30cm LCD instrument cluster will
deliver information displays
optimised to match the selected
drive mode – similar to the Ford
GT supercar – helping drivers get
the most from every driving
experience. The cluster configura-
tion will automatically change
depending on drive mode, and can
be programmed by the driver to
display a range of gauges in one
of seven colours. Drivers of
Mustangs equipped with the 30cm
display will see an industry-first,
video-game-style animation when
the electric line lock feature is
activated.
The Mustang also features
Ford’s Sync 3 communications
and entertainment system, which
allows drivers to control their
connected smartphones, audio,
navigation and climate functions
with conversational voice com-
mands, and by using pinch and
swipe gestures on the central
20cm touch screen. The system is
compatible with Apple CarPlay
and Android Auto.
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A signal and spectrum
analyser from Rohde &
Schwarz provides 5GHz
analysis bandwidth,
needed for wideband sig-
nals such as automotive
radar FMCW chirp sig-
nals, IEEE 802.11ay sig-
nals and 5G waveforms.

The FSW85 has been
given the FSW-B5000
option that, combined
with the RTO2064 digital
oscilloscope as an exter-
nal digitiser, provides
equalised 5GHz signal
analysis bandwidth.

Option boosts analyser for automotive radar

The amplitude and
phase response are fully
characterised at the fac-
tory across the entire fre-
quency range.

The amplitude and
phase measurement accu-
racy are guaranteed
throughout the measure-

ment bandwidth.
The option supports

centre frequencies be-
tween 9.5 and 90GHz.
For above 85GHz, the
analyser needs to be
equipped with the FSW-
B90G option, which ex-
tends the frequency range

up to 90GHz.
The transient and pulse

measurement applica-
tions allow in-depth,
wideband analysis of
FMCW chirp signals and
hopped and pulsed radar
signals required for auto-
motive radar applications.

The option also makes
it possible to capture
IEEE 802.11ay wideband
signals for post process-
ing and to perform meas-
urements on waveform
candidates for the future
5G standard.

A thermal compound for
conducting heat between
hot electronic compo-
nents and heatsinks or en-
closures is available from
Chomerics.

The heavy paste-like
consistency of the TC50
one-component, RoHS
compliant product can be
dispensed in a controlled
manner to produce differ-
ent thicknesses.

It provides low thermal
impedance at multiple
gaps to permit the deploy-
ment of commonly used
spreaders. Furthermore, it

Compound conducts
heat for components

only requires low com-
pressive force to deform
under assembly pressure.
As a result, any stress on
components, solder joints
and leads is reduced.

Suitable for automated
dispensing machines
serving a wide range of
bond line applications, as
well as rework and field

repair situations, the ther-
mal compound is aimed
at automotive ECUs,
power supplies and semi-
conductors, as well as
memory and power mod-
ules, microprocessors,
and consumer electronic
products. It can be pack-
aged in syringes or car-
tridges, or bulk packaged
in pails as required.

Delivering thermal con-
ductivity of 5.5W/m-K
and heat capacity of 1J/g-
K, it is typically suitable
for all bond lines over
0.15mm thick.

A series of 16A silicon-
controlled rectifier swit-
ching thyristors has been
developed by Littelfuse
for use in electric vehicle
on-board charging.

The S8016xA thyristors
provide AC handling ca-
pability and surge robust-
ness, which allows them
to handle level one charg-
ing up to 16A RMS at
120V, and level two
charging up to 16A RMS
at 240V at +100˚C and up
to 25A RMS at +80˚C.

The thyristors can han-
dle such high current lev-
els in TO-220R and
TO-263 packages that are

AEC-Q101-qualified and
capable of supporting the
PPAP production part ap-
proval process.

Typical applications are
input rectification of AC
line inputs for electric ve-
hicle on-board and off-
board chargers.

With a maximum repet-
itive off-stage voltage of
800V, they can handle in-
puts from AC mains up to
250V RMS.

An RMS on-state cur-
rent up to 25A makes
them suitable for use with
levels 1 and 2 AC charg-
ing applications.

With a high peak non-

Switching thyristors
for electric vehicles

repetitive blocking volt-
age of 1.3kV and a non-
repetitive peak surge
current of 2.4kA, they can
survive a 6kV surge when
used with an automotive-
qualified metal oxide
varistor for AC mains
overvoltage protection.

A range of 80V dual
Power-SO8 mosfets from
Nexperia come in the
LFPak 56D copper clip
gull wing package, which
is qualified to AEC-Q101
and provides board level
reliability in thermally
demanding applications
such as engine manage-
ment, transmission con-
trol and ABS.

There are two isolated
mosfets in one package,
occupying 77% less PCB
space than two DPaks or
half the space of a single
Power-SO8 device.

Engine management
can be a thermally de-
manding application,
with PCB modules ex-
posed to harsh tempera-
ture cycles. These
temperature cycles cause
the PCB to expand and
contract resulting in stress
on the PCB solder joints.

Due to the design of the
LFPak 56D, these
stresses are absorbed re-
sulting in board level re-
liability.

Applications include
solenoid control, motor
control and DC-DC
power conversion, with
the 80V portfolio aimed
at engine management
and LED lighting.

Dual 80V mosfets

Chip ferrite beads from
Murata can suppress
power line noise in auto-
motive applications.

The BLM31KN_BH
beads are for automotive
powertrain safety applica-
tions with a guaranteed
temperature capability of
+150˚C. The beads are
for use as noise suppres-
sion components in
power line circuits in-
stalled in engine bays and
LED headlights that re-
quire guaranteed per-
formance at high
temperatures.

In the automotive mar-
ket, the need for noise
suppression to counteract
conductive and radiated
noise has recently in-
creased due to the devel-
opment of motorisation of
various functions includ-

Beads suppress power line noise

ing those in hybrid and
electric cars.

For example, the num-
ber of motor control cir-
cuits with brushes or
brushless inverter circuits
has increased with the
motorisation of power-
trains, requiring noise
suppression components
that can deal with large
currents. Furthermore, to

reduce vehicle weight,
the ECUs for engine sys-
tems and safety systems
tend to be in engine bays
that reach high tempera-
tures, and hence require
noise suppression compo-
nents capable of working
in, and sustaining, those
high temperatures.

Package size is 3216 at
3.2 by 1.6mm that sup-

ports the currents suitable
for power lines – 120Ω,
4A at +125˚C – by creat-
ing design specifications
for internal and external
electrodes for use in envi-
ronments of +150˚C, thus
contributing to the cre-
ation of noise suppression
designs for these power
lines.

The device conforms to
AEC-Q200 and is avail-
able within the range of -
55 to +150˚C with
de-rating of the rated cur-
rent; it determines the
rated current at ambient
temperatures of +125 and
+150˚C and guarantees
the specifications and re-
liability in environments
of +150˚C. The beads’
impedance up to 1kΩ is
effective for noise sup-
pression at 100MHz.
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Ruggedised external an-
tennas from Parsec Tech-
nologies support the latest
vehicular LTE routers.

The Pro series of IP67
waterproof screw mount
multi antennas range
from low profile six-in-
one antennas to compact
two-in-one models. They
are for in-vehicle, public
safety, fleet management
and field services applica-

Two products have been
added to Semtech’s
Ecospeed DC-DC con-
verter platform and are
qualified for automotive
DC power applications.

The DC-DC converters

DC-DC converters span output voltages
suit a wide range of out-
put voltages and are opti-
mised for high efficiency
power conversion with
low RDS(on) integrated
synchronous switches.
The ICs operate at up to
90 per cent efficiency and
have an input voltage
range of 4.5 to 40V.

The synchronous
switching regulators are
integrated power switches
with internal compensa-
tion and full fault protec-
tion. The switching

frequency of 2.2MHz is
compatible with automo-
tive requirements en-
abling the use of smaller
filter components result-
ing in reduced board
space and costs.

The devices are AEC-
Q100 grade-two qualified
and have an adjustable
output voltage from 0.9V
to (VCC – 1V) with
±1.5% reference.

Current mode PWM
control has a PFM mode
for improved light load

efficiency.
Continuous output cur-

rent is up to 1A for the
TS30041Q and 2A for the
TS30042Q. Consumption
is less than 10µA in
standby mode.

There is protection
against over-current,
over-temperature, and
Vout over-voltage.

They are lead and halo-
gen free, and RoHS and
WEEE compatible, and
come in 16-pin QFN 3 by
3mm packages.

External antennas
support LTE routers

tions. They are also opti-
mized for FirstNet, the
first responders network
of critical infrastructure
communications in the
700MHz spectrum.

They are configurable
to include only the anten-
nas specific applications
require. There are two
different housing options
– low profile rectangular
or circular.

The antennas are
ground plane independent
and can radiate on any
mounting environment
such as metal or plastic
without affecting per-
formance. Mounting is
with a single bolt. The ca-

bles are low loss and
available in 92, 184, 256
and 512cm lengths.

They deliver mimo,
double mimo and/or 3x
antenna technology for
cellular LTE and wifi,
plus GPS for multiple
wireless technology.

Bands covered range
from 698 to 2700MHz
supporting mimo and di-
versity at cellular LTE
frequencies as well as
dual-band wifi elements
covering low band 2.4-
2.48GHz and high band
4.9-5.9GHz supporting
mimo and diversity oper-
ations for wifi and
Wimax.

Imagination Technologies
has revealed its complete,
standalone hardware IP
neural network accelera-
tor, with area efficiency
delivered by a PowerVR
architecture implementa-
tion for neural networks
(NNs). Companies build-
ing SoCs for automotive
and other applications can
integrate the PowerVR
2NX accelerator for com-
putation of NNs at low
power in a small silicon
area.

Potential applications
include pedestrian detec-

tion, driver alertness
monitoring, driver gaze
tracking, seat occupancy,
road sign detection, dri-
vable path analysis, road
user detection and driver
recognition in automotive
safety systems.

The NN architecture is
designed from the
ground-up to provide the
industry’s highest infer-
ence/mW IP cores to re-
duce power consumption.
It is said to have the in-
dustry’s highest infer-
ence/mm2 IP cores and
the lowest bandwidth

with support for fully
flexible bit depth for
weights and data includ-
ing low bandwidth modes
down to 4bit. Perform-
ance is 2048 Macs/cycle
in a single core, with the
ability to go to higher lev-
els with multi core.

The 2NX includes hard-
ware IP, software and
tools to provide a com-
plete neural network for
SoCs.

It runs all common NN
computational layers. De-
pending on the computa-
tion requirements of the

Neural network accelerator
inference tasks, it can be
used standalone – with no
additional hardware – or
with other processors
such as CPUs and GPUs.

The company has also
announced PowerVR
GPUs that are said to
raise the bar on graphics
and compute in cost-sen-
sitive devices, letting SoC
vendors achieve a boost
in performance with no
impact on silicon area
versus previous genera-
tion GPUs. These can be
used in automotive info-
tainment systems.

The 9XE series GPUs
continue and extend the
fillrate/mm2 range from
last year’s 8XE GPUs to
deliver real world user
experience for gui, HMI
and casual gaming on
products including DTVs,
automotive infotainment
and cluster electronics.
The range has been ex-
tended with a eight
pixel/clock core for gui
focused applications re-
quiring support for 4K60.

The 9XM GPUs, with
increased compute den-
sity (Gflops/mm2), are
graphics cores for com-
pute and gaming on de-
vices such as automotive
infotainment systems,
with the ability to scale to
4K and beyond.

Both have improve-
ments in the memory
subsystem, reducing
bandwidth.

An automotive reference
design system (ards) from
Omnivision provides a
plug-and-play platform
for developing automo-
tive imaging systems. De-
velopers can mix and
match image sensors,
image signal processors
and serialiser modules.

It suits adas, rear video
mirrors, camera monitor
systems and dashboard
cameras.

The demo kits feature
the firm’s OV2775 image
sensor, the optional
OV495 image signal
processor and serialiser
camera module.

The OV2775 is built on
2.8µm OmniBSI-2 deep-
well pixel technology,
which provides a 16bit
linear output from a sin-
gle exposure with low-
light sensitivity.

Image platform

Göpel Electronic has ex-
tended the Series 61 com-
munications controller
portfolio for Can, Can-
FD, Flexray, K-Line and
Lin, making all interfaces
compatible with Linux.

The interface has been
ported; function names
and parameters remain
unchanged, so users can
develop platform-inde-
pendent software.

The G-API application
programming interface
previously only had sup-
port for Windows-based
systems. The latest re-
lease has been ported for
the Linux OpenSuse Leap
42.2 version; other ver-
sions are supported on
request.

The controller platform

Communications control
ported for use with Linux

provides flexible simula-
tion and test scenarios for
various vehicle bus sys-
tems. The architecture in-
cludes a pool of options

that allow the user to con-
figure or enhance individ-
ually and flexibly the
controllers to fit their spe-
cific needs.
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A wide input 5V output
regulator from Allegro
Microsystems can power
automotive sensors and
low power microcon-
trollers.

It can also be used for
non-automotive applica-
tions where the input
voltage could be above or
below 5V.

The A4480 incorporates
a multi-mode charge
pump pre-regulator, fol-
lowed by a 5V LDO. This
enables operation with
input voltages from 3.5 to
28V with 40V protection,
while maintaining a 5V
output voltage.

Compared with tradi-
tional LDOs, the effi-
ciency across input range
is improved, and Vin less
than Vout operation is en-
abled. Furthermore, as
opposed to traditional
switching, no inductor,
diode or external switch-

ing element is required.
The enable pin is rated

to operate at up to 40V, so
it can be connected di-
rectly to Vin, for example
on a vehicle battery. The
IC includes an open-drain
power OK output, and
protection features in-
clude input under-voltage
lockout, foldback over-
current protection, output
under and overvoltage
protections, and thermal
shutdown.

The output is protected
from a short-to-battery
event, which is a critical
feature when driving
loads connected via a
wiring harness.

The A4480KLJTR-T
device is available in an
eight-pin eSOIC package
with exposed pad for en-
hanced thermal dissipa-
tion. It is lead (Pb) free,
with 100% matt tin lead-
frame plating.

Output regulator
with wide input

Samsung Electronics is
introducing what it claims
to be the first embedded
universal flash storage
(eUFS) for automotive
applications. Consisting
of 128 and 64Gbyte ver-
sions, it has been de-
signed for adas,
dashboards and infotain-
ment systems that provide
connected features for
drivers and passengers.

Embedded UFS has
been used in mobile ap-
plications since early
2015. Since then, its per-
formance and quality has
led to its adoption in large
numbers of mobile de-
vices including smart-
phones.

Configured on the
Jedec UFS 2.1 standard,
the 128Gbyte eUFS can
read data at up to
850Mbyte/s, which is

Flash storage targets adas

about 3.4 times faster
than the 250Mbyte/s read
speed of eMMC 5.0. It
also offers about 6.4
times faster random read-
ing than eMMC at 45,000
IOPS.

This should improve
performance in automo-
tive infotainment systems
for better managing audio
content, increasing navi-
gation responsiveness,
accessing internet-en-
abled traffic and weather

reports, improving han-
dling of hands-free voice
commands, and speeding
up rear-seat social media
interplay.

The error-handling
process suits in-vehicle
infotainment. Based on
the Mipi UniPro protocol,
the eUFS enables detect-
ing and recovering from
IO error on hardware lay-
ers, without having to in-
volve the host software or
restarting tasks.

In addition, it supports
data refresh and tempera-
ture notification features.
The data refresh opera-
tion allows a choice of re-
fresh methods, and
provides information on
the refresh unit, fre-
quency and progress for
the host device’s control.
This improves data relia-
bility.

When it comes to ther-
mal management, it
equips the temperature
sensor inside the con-
troller to enable reliable
device temperature con-
trol. This prevents the
eUFS from crossing well-
defined upper and lower
temperature boundaries,
thereby allowing its NAND
cells to function flaw-
lessly within a tough au-
tomotive temperature
environment.

From Schott’s automotive
portfolio, MultiLight
binds an individual num-
ber of light guides into a
single light source com-
bining contour and spot-
light illumination into one
product.

For OEMs and tier sup-
pliers, it can reduce the
time and effort spent on
integration while opening
up more design options.

Aimed at automotive
interior design, the multi-
branch light guide draws
its light from a single
source. With a combina-
tion of side-emitting and
end-emitting light guides,
functionalities such as
contour and spotlight illu-
mination are bundled into
a single product. Thus,
the space-saving, flexible
fibre optic cables can be
embedded in individual
automobile designs for
interior lighting.

In addition to the use of
high-quality, sustainable
materials, sophisticated

and cleverly designed
lighting helps to enhance
the aesthetic quality of
automotive interiors.

Having achieved a min-
imum diameter of
1.2mm, the optical glass
fibres have a higher flex-
ibility than commercially
standard polymer fibres.
This pliability allows for
more freedom of move-
ment in limited spaces
such as in door panels or
the centre consoles. In
particular, door handles,
gloveboxes and speakers
can now be illuminated
along their contours.

All the light guides flow
together in an RGB light
source, cutting down the
time and effort needed for
integration while trim-
ming the purchasing costs
due to a reduction of the
electrical components
needed. The resulting
shrinkage in the cable
system simplifies the
long-term installation and
maintenance.

One light to bind them


