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Visitors to last month’s Paris Motor Show were treated to a virtual reality
experience to welcome Jaguar back to motor racing and allow members
of the public to experience the excitement of the Jaguar Panasonic
Formula E race car.

Global creative agency Imagination, in partnership with specialist VR
production studio Rewind, devised the fully immersive virtual reality
experience for the show.

The seven-minute experience took visitors on a multi-sensory journey
through Jaguar’s racing heritage, challenging them to compete with other
drivers and visit the key locations of the Formula E series. Users created
their own avatars and joined five other members of the public in an
immersive virtual reality theatre on the Jaguar Land Rover stand.

Each user was in a self-contained racing seat, with steering wheel and
headset. HTC Vive and the latest gaming technology was used to
transport the user to another reality. Each seat was fitted with a rumble
pack and the drivers felt a rush of wind to their faces as they took off
down the track.

Virtual reality at Paris Motor Show

With the ink hardly dry
on last year’s agreement
for NXP to buy Freescale,
NXP is itself being taken
over by Qualcomm for
$47bn.
NXP has leading posi-

tions in automotive info-
tainment, networking and
safety systems, with
products designed into 14
of the top 15 infotainment
customers in 2016. The
Dutch company has more
than 25,000 customers
through its direct sales
channel and global net-
work of distribution chan-
nel partners.
The combined company

is expected to have an-
nual revenues of more
than $30bn, serviceable
addressable markets of
$138bn in 2020 and
leadership positions
across mobile, automo-
tive, IoT, security, RF and
networking.
“Jointly we will be able

to provide more complete
solutions which will

Qualcomm buys
NXP for $47bn

Rick Clemmer, chief executive officer of NXP

allow us to further en-
hance our leadership po-
sitions, and expand the
already strong partner-
ships with our broad cus-
tomer base, especially in
automotive, consumer
and industrial IoT and de-
vice level security,” said
Rick Clemmer, NXP
chief executive officer.
The transaction com-

bines leadership in gen-
eral purpose and
automotive grade pro-
cessing, security, automo-
tive safety sensors and
RF. It will be a major

player in global automo-
tive semiconductors,
including adas, infotain-
ment, safety systems,
body and networking,
powertrain and chassis,
secure access, telematics,
and connectivity.
“By joining Qual-

comm’s leading SoC ca-
pabilities and technology
roadmap with NXP’s
leading industry sales
channels and positions in
automotive, security and
IoT, we will be even bet-
ter positioned to empower
customers and consumers
to realise all the benefits
of the intelligently con-
nected world,” said Steve
Mollenkopf, CEO of
Qualcomm.

General Motors and IBM
are partnering to combine
the power of OnStar and
IBM Watson to create
OnStar Go, a cognitive
mobility platform.
Starting in early 2017,

OnStar is expected to
give millions of GM driv-
ers the ability to connect
and interact with their
favourite brands. The
platform will deliver per-
sonalised content through
the dashboard and other
digital channels.
Combining OnStar’s

vehicle connectivity and
data capabilities with
IBMWatsonAPIs should
create experiences that let
drivers and passengers
achieve greater efficiency
and safety. These could
include avoiding traffic
when low on fuel; activat-
ing a fuel pump and pay-
ing from the dash;
ordering coffee on the go;
or getting news and in-ve-
hicle entertainment tai-
lored to personality and
location in real time.
“On average, people in

the USA spend more than
46 minutes per day in
their car and are looking
for ways to optimise their
time,” said Phil Abram,
executive director at GM.
“By leveraging OnStar’s
connectivity and combin-
ing it with the power of
Watson, we’re looking to
provide safer, simpler and
better ways to make our
customers’mobility expe-

GM partners IBM on cognitive mobility
rience more valuable and
productive.”
The partnership will ex-

pand the existing OnStar
AtYourService offers and
deals platform by launch-
ing capabilities supported

by OnStar Go with IBM
Watson. These will be
available in more than
two million 4G LTE con-
nected vehicles and mil-
lions of GM vehicle
brand app-enabled mo-

bile devices in the USA
by the end of 2017.
Watson can learn the

driver’s preferences,
apply machine learning
and sift through data to
recognise patterns.
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Intel is targeting its latest
generation of Atom
processors at automotive
and other IoT applica-
tions, it said at last
month’s IoT Word Con-
gress in Barcelona.
The Atom E3900

processors are designed
to support the rapid de-
velopment and growing
complexity of the IoT.
“Inside its compact

form factor, customers
can achieve new levels of
security, determinism,
and image and video pro-
cessing power,” said Ken
Caviasca, vice president
of Intel’s IoT group. “The
Intel Atom A3900 series
will specifically provide
automotive-grade, in-ve-
hicle experiences, with

more details to come in
2017.”
The aim is to make the

edge and fog more intel-
ligent, enabling many of
the processing needs to
take place at or near the
data sensor and alleviat-
ing the need to push all
processing to the data
centre.
For example, consider

traffic cams and sensor
data. There are downsides
to sending data to a server
for analysis, such as loss
due to video compression
and time spent in travel,
versus having the ability
to process data at the de-
vice. In the automotive
industry, the software-
defined cockpit is also
where edge computing

can make a difference.
The ability for a single

system to drive the digital
gauges, navigation and
adas functions is the
trend, he said. It is impor-
tant that backup sensors,
bird’s-eye view parking
or side collision warning
function with a reliable
response time, regardless
of what the media or nav-
igation system is doing.
Built into a flip chip

ball grid array and featur-
ing 14nm silicon technol-
ogy, the processor is said
to suit applications where
scalable performance,
space and power are
needed.
The processor uses

Intel’s ninth-generation
graphics engine to im-

Intel targets latest
Atom at automotive

prove 3D graphics per-
formance, and it supports
up to three independent
displays. It has four vec-
tor image processing
units, resulting in better
visibility, quality video in
low light, noise reduction,
and colour and detail
preservation.
Time coordinated com-

puting technology coordi-
nates and synchronises
peripherals and networks
of connected devices.
“The series’ early ac-

cess programme has gen-
erated tremendous
excitement among our
customers and partners,
putting the product on
track to be one of Intel’s
most successful IoT
processors,” said Cavi-
asca. “To continue pro-
viding endless smart and
connected devices for the
future, we are working
with a diverse ecosystem
of leading IoT device and
equipment manufactur-
ers, software vendors, and
OEMs.”
These include Delphi,

FAW, Neusoft and Hikvi-
sion.

Ken Caviasca: “It
will provide in-vehicle
experiences.”

Ford is testing technology
to let drivers ride the
green wave, a vehicle-to-
infrastructure system that
provides the optimum
driving speed to miss red
lights on a journey.
Ford is also looking at

technology that warns
when cars unseen up
ahead brake hard to show
benefits of connected cars
for a UK self-driving and
connected car trial.
Green light optimal

speed advisory technol-

ogy uses information on
traffic light timings from
a roadside unit to display
to the driver the best
speed to travel to get a
green light.
Ford is trialling the

technology as it helps to
demonstrate the benefits
of connected cars for the
UK Autodrive trial in
Coventry and Milton
Keynes. The 16-member,
publicly funded £20m
project is developing and
trialling vehicle-to-

vehicle and vehicle-to-
infrastructure technolo-
gies that could make
driving less stressful and
time-consuming, and im-
prove fuel efficiency.
“There’s not much

worse after a long day
than to hit one red light
after another on the drive
home, and be forced to
stop and start again at
every junction,” said
Christian Ress, supervi-
sor for driver assist tech-
nologies at Ford.

Ford lets drivers ride green wave
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Otonomo, a cloud-based
platform start-up that
aims to let car makers,
drivers, services and ap-
plication providers be a
part of a connected
ecosystem, has closed a
$12m series A financing
round led by Silicon Val-
ley venture capital firm
Bessemer Venture Part-
ners and Stageone Ven-
tures.
Additional participants

in the round included
Maniv Mobility and Lo-
calGlobe.
The technology is said

to connect seamlessly

millions of cars to hun-
dreds of services and ap-
plications, enabling an
ecosystem of car data,
plus an enriched and safer
driving experience.
The company seeks to

advance the connected
and autonomous car are-
nas to improve the driv-
ers’ experience. This is
done via its marketplace,
which connects many
services and application
providers to the car mak-
ers, and a data exchange
that provides real-time
connectivity between cars
and applications.

“Our integrated cloud-
based platform is a
trusted gateway between
the services and apps
drivers want and the secu-
rity the automotive indus-
try needs,” said Ben
Volkow, CEO and co-
founder of Otonomo.
Founded in 2015, the

company has already
started trials with car
manufacturers and
providers of car services.
The $12m will be used to
expand its current offer-
ings and scale its target
audience for potential
growth opportunities.

Otonomo raises $12m to
connect cars to services

Powertrain and vehicle
controllers for lorries
have been developed by
DelphiAutomotive based
on its passenger cars ex-
perience.
The lorry controllers are

faster and more powerful
than the previous genera-
tion units, but with less
board level complexity.
Using multi-core

processors and custom
asics, they provide the
power needed to take ad-
vantage of the latest fuel
injection and transmis-
sion technologies and to
provide powertrain con-
trol integration.

“To enable maximum
performance and calibra-
tion flexibility, the next
generation of vehicle sys-
tems require a similarly
advanced control sys-
tem,” said Delphi vice
president Kerem Erman.
“Our new family of con-
trollers provide that speed
and flexibility, making
them a perfect partner for
Delphi’s new closed-loop
fuel injection system and
for any other demanding
engine and transmission
application.”
This advance has been

achieved by integrating
much of the controller’s

functionality into Delphi-
designed asics that re-
lease processing capacity
for other tasks.
Combining a pin count

up to 300 with high-speed
processing and up to
10Mbyte of flash mem-
ory allows higher levels
of powertrain control and
integration, enabling im-
provements in fuel effi-
ciency and emissions.
“We have to be pre-

pared for rapid growth in
a wide range of vehicle
functions that require in-
tegrated control, such as
after-treatment, mild hy-
brid systems and auto-

Delphi adapts car controllers for lorries

mated safety systems
leading to autonomous
driving,” said Erman.
“Our new controllers in-
tegrate the features in-
cluding cyber security
strategies that will allow
vehicle manufacturers to
prepare for these exciting
new technologies.”

Delphi controller

National Instruments
demonstrated at last
month’s Automotive
Testing Expo in Michigan
testers for autonomous
vehicles. They include
facets of design, verifica-
tion and production.
The adas radar tester

can perform RF measure-
ments and target simula-
tion for radar sensors; the
HIL simulator is based on
the SLSC open architec-
ture for switches, loads
and signal conditioning;
and the direct injector
control module (DCM) is
for driving and control-

National Instruments demonstrates
testers for autonomous vehicles

ling any type of injector.
The radar tester com-

bines NI’s recent PXIe-
5840 second-generation
vector signal transceiver
(VST) with banded, fre-
quency-specific up and
down converters to test

the 76 to 81GHz radar
band with 1GHz of real-
time bandwidth. Engi-
neers can programme the
VST’s FPGA with Lab-
View for radar target em-
ulation from 1 to 250m
with a 10cm resolution.

The HIL simulators are
built on open standards
such as PXI and SLSC,
giving test coverage by
taking advantage of na-
tive IO and signal condi-
tioning that includes
cameras and RF for test-
ing automotive radar.
The DCM is an inte-

grated, turnkey test and
measurement device built
for injector research, val-
idation and test. It gives
the flexibility to control
any engine and drive
many injectors with com-
plex control and ad-
vanced injection profiles.
NI has also extended its

platform with an ecosys-
tem of partners in the
connected car and ad-
vanced vehicle technol-
ogy space. On the NI
stand were Averna for in-
fotainment test, Bloomy
for battery management
system test, Danlaw for
V2X communications,
IPG for adas simulation
and test, and Signal X for
in-vehicle noise and
vibration analysis.
“From concept to pro-

duction, NI smarter
testers can help customers
reduce cost across all
stages of vehicle develop-
ment and future proof
their test systems against
rapidly expanding test re-
quirements,” said Chad
Chesney, vice president
of data acquisition at NI.

NI provides various testers for autonomous cars
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Artificial intelligence
company Netradyne has
added three deep learning
features to its Driveri
fleet management plat-
form. These are traffic
light detection, relative
speed determination and
pedestrian identification.
Driveri has been devel-

oped to capture every mo-
ment and aspect of the
driving experience, rather
than a small sample of
triggered data.
The platform’s detec-

tion, causality and rea-
soning capabilities are
computed at the vehicle
level where fleets can ac-
curately recognise strong
results or reinforce best
practices to cultivate a

more collaborative rela-
tionship between the
driver and the fleet man-
ager.
These features provide

drivers and fleet man-
agers with greater driving
situational visibility.
Through the accurate

detection and recognition
of traffic lights, fleets
gain insight into their
routes, capturing a more
robust driving view in the
absence of an inertial-
based trigger.
It analyses every minute

of every driving hour –
computing the vehicles
speed against the flow of
traffic – providing visibil-
ity into potential unsafe
speed variances based on

road conditions.
The platform can now

detect proximity of
pedestrians to the vehicle,
improving risk analysis.
The fleet safety man-

agement centre lets fleet
managers instantly access
video events that have
been transmitted based on
preconfigured parame-
ters. In addition, Event
Access gives fleet man-
agers the ability to access
remotely video events
that are stored on the plat-
form.
Fleets can respond to

immediate inquiries re-
garding claims, inquiries
and customer service re-
quests. Fleet managers
can query the Driveri

dashboard and search
video events by driver,
vehicle, date, time and lo-
cation.
“We are pleased that the

Driveri platform contin-
ues to evolve and offer
greater visibility and
value to our customers,”
said Avneesh Agrawal,
Netradyne’s co-founder
and CEO. “Through the
application of deep learn-
ing, fleets are provided
with a wider view into the
driving environment, al-
lowing for more complete
context around the condi-
tions that the fleet is oper-
ating under and
ultimately making the
fleet safer in those driving
conditions.”

Deep learning added to Netradyne fleet manager

Altran has acquired
Swell, a provider of auto-
motive engineering, de-
velopment and testing
services based in the
Czech Republic. These
core capabilities, which
are complemented by
prototyping skills and
CAE know-how, will be-
come part of Altran’s
Body-in-White offer.
Swell provides services

to the European automo-
tive industry with a port-
folio of premium clients
in Germany and with
long lasting relations to
key OEMs. Clients in-
clude Škoda, Robert

Bosch, Continental,
Magna and Honeywell.
“With the acquisitions

of Swell and Benteler En-
gineering, announced ear-
lier this month, we have
rebuilt our capacity and
capabilities in the re-
gion,” said Dominique
Cerutti, CEO of the Al-
tran Group.
Founded in 1993, Swell

was owned by Genesis
Private Equity Fund II
and has 160 employees.
The acquisition is ex-
pected to be completed
this year and is subject to
customary closing condi-
tions.

All Swell for Altran

This smart portable, foldable electric scooter has its own operating
system with over-the air software upgrade capability for future-
proofing. Called Immotor Go, it also includes an interactive, safe and
multi-functional battery and intelligent GPS, tracking, parental or
cruise control, and back-end data system.

Built-in safety protocols and self-diagnostics intelligence link directly
to customer service, ensuring it always connected and protected.

The operating system supports over-the-air firmware upgrades,
developer involvement, customisation and user experience improve-
ments. And it can be controlled by a smartphone, whether to power on,
adjust headlight colour or brightness, or the volume and type of horn.

Integrated control buttons on the handle bar can be used for taking
selfies or instant pictures of surroundings, broadcasting video or
face-timing while riding

Smart scooter takes selfies

The Genivi Alliance has
released a development
platform. The GDP 11
Release Candidate 3 is for
broad adoption and test-
ing to prove stability be-
fore a full release.
Demonstrated last

month at the Genivi All
Member Meeting in Cali-
fornia, it will serve as a
tool allowing a broad

base of developers to par-
ticipate in open source
software development
that produces innovative
and near product ready
code; and provide an au-
tomotive context to assist
with testing, prototyping,
enhancing and deploying
IVI and connected-car
software.
The platform aims to

enrich the user experience
with a Genivi-branded
gui and configurable ap-
plication launcher.
It includes an improved

software development
environment, including
SDK. And it should in-
crease vehicle connectiv-
ity with remote vehicle
interaction core and Sota
client software.

Genivi releases development platform

Safety services company
Dekra has opened a labo-
ratory for testing automo-
tive components and
materials in Shanghai fol-
lowing the recnt opening
of an IoT lab in Taiwan.
The focus is the grow-

ing demand for safe wire-
less components for the
internet of vehicles (IoV)
and safe electromobility.
“Thanks to strategic

acquisitions, internal
growth and professional
services, Dekra has risen
up to become one of the
world’s leading testing,
inspection and certifica-
tion organisations,” said

Stefan Kolbl, chairman of
Dekra. “In the last two
years alone, we have
commissioned 15 new
laboratories around the
world and created a sub-
stantial network, because
safety is a basic human
need all over the world.”
The laboratory is in the

Jiading district of Shang-
hai and offers various
high-tech testing services
including chemical tests
and material identifica-
tion, safety tests and certi-
fication, tests of electro-
magnetic compatibility,
reliability testing, and
fault analysis.

Dekra tests in Shanghai
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Cohda Wireless has suc-
cessfully trialled vehicle-
to-infrastructure (V2I)
technology over Telstra’s
4G network in South
Australia.
Telstra believes its 4G

and future 5G networks
can play a vital role in
supporting the faster roll-
out of intelligent transport
systems and V2X appli-
cations, making imple-
mentation of the
technology cheaper and
more efficient.
Telstra’s director of

technology Andrew Scott
said the successful V2I
trial marked the first
phase of Telstra’s plan to
show how V2X technol-
ogy can be supported via

Daimler Trucks in North
America (DTNA) is col-
laborating with AT&T
and Microsoft to deliver
enhancements to its De-
troit Connect suite of con-
nected vehicle services.
AT&T will provide cel-

lular service for the De-
troit Connect Truck data
centre, an intelligent
piece of hardware that
connects a lorry to the
IoT. Exclusive to the
Freightliner Cascadia, the
box out of Daimler
Trucks global modular
system provides commu-
nications capabilities for
the Detroit Connect
telematics system.
This includes remote

updates, which enables
over-the-air engine up-
dates and powertrain

electronic firmware up-
date capabilities, as well
as the ability to integrate
third-party telematics ap-
plications.
DTNAwill also collab-

orate with Microsoft to
establish a cloud-based
back office environment
for all Detroit Connect
services, including fea-
tures such as remote up-
dates.
The Microsoft Azure

cloud platform helps
process vehicle perform-
ance data in a secure way.
“With about 400,000

connected vehicles
worldwide, Daimler
Trucks is by far the indus-
try leader in connectiv-
ity,” said Wolfgang
Bernhard, member of the
Daimler board. “Our col-

AT&T and Microsoft help
connect Daimler lorries

Freightliner Cascadia has global modular
communications

laboration with technol-
ogy leaders such as
AT&T and Microsoft fur-
ther enhance our ability to
provide connectivity to
our customers in North
America.”
Martin Daum, president

and CEO of DTNA,
added: “The Detroit Con-
nect platform is a prime

example of how internet
of things connectivity can
help improve efficiency,
safety and performance in
connected vehicles. Al-
ready today, more than
215,000 of our trucks in
NorthAmerica are online.
With our new Cascadia
this number will increase
dramatically.”

Cohda and Telstra
test V2I in Australia

its 4G network.
“While there has been a

lot of focus around future
transport technology,
there has not been much
work done to date inAus-
tralia on supporting intel-
ligent transport systems
via existing 4G mobile
networks,” Scott said.
“The trial we just com-
pleted in South Australia
confirms that 4G can sup-
port V2I applications.”
These applications in-

cluded alerting a driver to
roadworks ahead, giving
green light priority to
high priority vehicles,
and testing optimal green
light timing where the ve-
hicle is informed of the
optimal speed to ap-

proach a traffic light so
they get a green light
when they arrive, there-
fore allowing a more con-
tinuous flow of traffic.
“However this is only

the first phase of our proj-
ect with additional trial
phases lined up for testing
vehicle-to-vehicle and ve-
hicle-to-vulnerable – bi-
cycles and pedestrians,”
he said. “We are particu-
larly excited about the
upcoming vehicle-to-
vulnerable testing as we
will be able to showcase
the Australian-first send-
ing of standardised intel-
ligent transport systems
messages over the 4G
network to enable interac-
tion of vehicles with

Paul Gray: “There
are a number of V2X
use cases that can be
deployed.”

smartphone-equipped bi-
cycles.”
CEO of CohdaWireless

Paul Gray added: “There
are a number of V2X use
cases that can be de-
ployed right now using
4G, and Telstra’s 4G net-
work is ideal for support-
ing these. We are very
pleased to be working
with Telstra towards the
shared goal of making
roads safer, greener and
less congested.”
• Cohda has also an-
nounced partnerships
with Renesas Electronics
and Autotalks, a supplier
of automotive-grade V2X
communications proces-
sors and RF transceivers.
Renesas and Cohda are
collaborating in the fields
of automotive V2V and
V2I communications by
bringing together R-Car
SoCs and Cohda’s soft-
ware to create a reference
that supports European
and NorthAmerican stan-
dards for V2X system de-
velopment.

Cadence Design Systems
has delivered what it
claims is the industry’s
first TCL1 tool confi-
dence level documenta-
tion that is compliant with
ISO 26262.
To be deemed compli-

ant, testing house TÜV
SÜD completed an evalu-
ation and confirmed the
TCL1 predetermination
for the analogue and
mixed-signal tool chain,
digital front-end design

and verification flows. In
addition, an evaluation of
the digital implementa-
tion and signoff flow is
expected to be completed
by the end of year.
Once complete, more

than 30 Cadence EDA
tools will contribute to an
ISO 26262 compliant de-
velopment lifecycle.
The TÜV SÜD evalua-

tion satisfies documenta-
tion requirements the
component supplier has

to provide for their tools
and flow.
For the component sup-

plier to achieve an Asil
certification, develop-
ment tools must be for-
mally assessed according
to ISO 26262.
The Cadence approach

is said to reduce the effort
required to evaluate tool
use cases within each of
the supplier’s automotive
design projects and avoid
the costly efforts of tool

qualification activities.
“Proven safety compli-

ance along with a com-
plete design and
verification tool flow is a
requirement for Infineon
so that we can deliver our
Aurix microcontroller de-
signs to the market on
time and ensure that they
meet the safety standards
the automotive market
demands,” said Joerg
Schepers, senior director
at Infineon Technologies.

TÜV SÜD confirms Cadence tools meet ISO 26262Camera-based driver
monitoring systems
(DMSs) will be the chief
enabler of safe, semi-au-
tonomous driving, ac-
cording to ABI Research
The market is forecast

to reach 17.5 million
camera-based DMS ship-
ments in 2026.
“A number of semi-

autonomous system
launches from OEMs like
Mercedes-Benz, Nissan
and Tesla have high-
lighted the importance of
a robust human machine

interface, or HMI, in sce-
narios that require an au-
tomated system to work
in tandem with a human
driver,” said James Hodg-
son, industry analyst at
ABI Research. “Leverag-
ing camera-based DMS
to provide the host au-
tonomous system with a
comprehensive under-
standing of the driver’s
biometric availability is
the foundation of safe,
semi-autonomous HMI.”
Biometric availability

encompasses the driver’s

alertness, engagement
with the driving process,
and even ability to inter-
act manually with the sys-
tem as required. The key
to enabling such a DMS
is the use of internal cam-
eras – either stereoscopic
or time-of-flight – to
identify and track facial
features, gaze direction
and upper body position.
Vision analytics compa-

nies in this space include
Edge 3 Technologies,
Fotonation, Jungo Con-
nectivity and Gestigon.

Monitoring driver key for autonomy
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Steve Rogerson reports from
last month’s Mentor Automotive
IESF confernce in Munich

DESIGNING FOR
THE FUTURE
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While there is no doubt that cars are becoming
increasingly complex and there is a need for
more centralised control, the question is how
far this centralisation can go.
Mentor Graphics is looking at having three

centres – one that handles the main computing,
one that handles the telematics and communica-
tions with the outside world, and a third for the
driver assistance functions.
“Centralised computing in every domain is

not going to be the solution to everything,” said
Rainer Oder (pictured), general manager of
Mentor’s automotive business group. “You
could have one central box that is the brain of
the car, but the car experiences so many differ-
ent situations that it needs to focus in the way
that humans do.”
For example, imagine a car driving down the

highway at 100km/hr. It doesn’t need a high
level of focus on the rear sensors but it does
need to emphasise the information coming from
the front sensors.
Another plus of moving to a more centralised

system is security.
“With so many ECUs, the problem we have is

a tremendous surface area for attack,” said
Oder. “Every single device has almost unlimited
access to the whole network.”
With the three-part centralised computing

concept, the telematics unit was the only gate-
way to the outside world so the focus for secu-
rity would be on one single surface of attack.

Benefits of centralisation

Sensing, thinking and act-
ing are the three actions
for making a connected
car safe, according to
David Lopez from NXP
Semiconductor. The sen-
sors detect the threat, the
processor analyses the
threat, and the powertrain
and braking systems act
to avoid the threat.
However, he said a con-
nected car was an attrac-
tive target for hackers, but
the car had to be con-
nected to the outside
world, to the cloud for big
data and to mobile phones
and other cars.
“Robust security re-
quires a systematic lay-
ered approach,” he said,
starting with cloud con-
nection, central gateways,
on-board connections,
and car access devices
such as immobilisers and
smart locks.
NXP, he said, was look-
ing at what could be done
to make an Asil D level
component.
“You need to design
products starting with the
safety goals,” he said.
Robert Bates, chief
safety officer at Mentor
Automotive, said there
were similarities between
safe and secure design
practices.
“Every industry that
touches on safe systems
has considered security,”
he said. “There are 30 to

No safety without security

40 safety standards out
there that apply safety
consideration to particu-
lar industries, but when it
comes to developing
products most of the dif-
ferences between them
fade away.”
He said the first stage
was understanding what
was being built and that
defined what needed to be
done. The next step was
understanding what could
go wrong and then look-
ing at designing the sys-
tem so it could handle
that.
“Each industry assesses
the risks in different ways
such as how likely it is
something will occur and
what to do if it does
occur,” he said. “ISO
26262 uses the Asil clas-
sification but each indus-
try has equivalent classes
of risk. With these you
can define how to miti-

gate the risks.”
Chris Turner, director of
advanced technology
marketing at Arm, agreed
the increased complexity
of functional safety was
not just in automotive but
also in industrial and
healthcare.
“Functional safety is
about designing systems
that function with an ac-
ceptable level of safety,”
he said. “There are a lot
of standards that apply to
this.”
He added that in auto-
motive, systems must be
secured. Software could
be compromised when it
was updated or if the car
was hacked.
“Security and authenti-
cation are critical parts of
the safety case,” he said.
Bates said when creat-
ing the quality systems
necessary to achieve
safety there were three

things that needed doing:
say what you do; do what
you say; and be able to
show a third part that you
did it.
“The third part is the
hardest,” he said. “How-
ever, we are rapidly mov-
ing into a world where
you can’t talk about
safety without talking
about security.”
This, he said, was be-
cause no matter what
measures were taken
when the devices go out
on to the road the bad
guys would find a way to
get into them.
“You need to decide be-
fore you release how you
are going to manage
that,” he said.
Turner said it was not
just a matter of doing
what you say but also
how you do it.
“The what you do is
putting systems into de-

Joe
Hupcey:
“Designing
for safety is
the same as
designing
for
security.”

David Lopez: “Robust
security requires a
systematic layered
approach.”

Robert Bates: “No
matter what you do,
the bad guys will find
a way in.”

Chris Turner: “Security
and authentication are
critical parts of the
safety case.”

vices that manage and de-
tect faults,” he said. “The
how you do it refers to
systematic faults and
these are very much to do
with people. They can ap-
pear as hardware errors or
software bugs, and be
caused by incorrect spec-
ifications, incomplete
requirements and unful-
filled assumptions.”
These, he said, could be
solved by using good de-
sign processes within the
company.
Joe Hupcey, verifica-
tion product technologist
at Mentor Automotive,
said that designing for
safety was the same as
designing for security but
the base line was ISO
26262.
“With this, you have a
standard process for qual-
ifying your tools,” he
said.
Bates said as a lot of
this was new to automo-
tive, it was possible to
take what other industries
such as industrial, IT and
healthcare had learned the
hard way and apply that
to automotive.
“Every new connected

car will be a target for
hackers,” he said. “They
know the vehicles are
vulnerable and they know
the basic ways in. But
there are not many con-
nected cars out there yet.”
He said the real prob-
lems would start when
there were more and
more on the road, when
more control was given to
the cars, and more apps
were being used.
“For most hackers, they
are not interested in caus-
ing havoc but in making
money,” he said. “At the
end of the day, if there is a
problem the person who
will be liable will be the
automaker.”
This creates an opening
for ransomware hackers.
“With ransomware, the
FBI in some cases advises
them to pay the ransom as
that is cheaper than trying
to do something about it,”
he said. “But what hap-
pens if ransomware is de-
veloped for vehicles?
What happens if GM is
told they are going to
crash hundreds of cars if
they don’t pay millions of
dollars?”
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The IPod changed the au-
tomotive industry in
2003, as for the first time
it had to react and adapt
to something external to
the industry. And then
came the smartphone. But
now more and more new
companies are turning up
to influence the car mak-
ers and tier ones.
That was the message
from Graham Smethurst,
head of the coordination
team at German automo-
tive association VDA, in
his opening keynote to
the conference.
“Now we are in a com-
pletely different league
with highly automated
driving,” he said. “This is
the second wave of dis-
ruption and it is affecting
everything, not just info-
tainment.”
There is no doubt the
technology changes have
been good for the indus-
try, he said. Since 1970,
the number of deaths on
the road has come down
by 80 per cent. But
human behaviour plays a
role in 90 per cent of the
remaining ones.
“This is where automa-
tion takes a role is assist-
ing and, maybe, replacing
the human being,” he
said.
The other change, he
said, was in the move
away from being an oil

VDA keynote addresses difficulties
still facing automated driving

Graham Smethurst: “Humans are very good
at driving vehicles.”

dependent industry.
“This is not as simple as
stopping using the inter-
nal combustion engine
and moving to batteries,”
he said. “There are a
number of features to
look at before going to
complete electrification.
We need balance and a
migration path from
where we are to where we
want to be.”
However, he said there
was a limit to how much
the internal combustion
engine could be opti-
mised before it was no
longer viable. This will
go along side rising oil
prices, pressure to reduce
CO2 emissions, falling
battery costs and im-
provements to extend the

range of electric vehicles.
On the downside of all
this was an educational
challenge to increase ac-
ceptance of more automa-
tion in vehicles.
“People often don’t re-
alise what they already
have in their cars,” he
said. “We have a signifi-
cant amount of assistance
and they don’t know it.”
He said although there
were a lot of research
projects on autonomous
driving, the difficulty
would be taking those and
putting them onto public
roads.
“Humans are very good
at driving vehicles,” he
said. “Our ability to
process and react is im-
pressive and replacing

that is not trivial. We
manage a wide range of
situations and we have to
take all of them into ac-
count for autonomous
driving.”
He said this would
probably come first on
motorways, a relatively
simple environment de-
spite the high speeds.
Everybody is moving in
the same direction and
there are no pedestrians.
Next would be urban
areas where the speeds
are slow but the environ-
ment is a lot more com-
plex. Here, the question
will be whether these will
be service vehicles or dri-
verless private vehicles.
The hardest challenge
will be rural areas, where
speeds are faster and the
environment is quite
complex.
“We also have chal-
lenges in terms of infra-
structure and what
technologies we use,” he
said. “We have challenges
in terms of standardisa-
tion in different countries
and areas of the world.
We need network cover-
age without black spots.
We need real-time infor-
mation from public trans-
port operators. The last
one is acceptance. How
are we going to put this to
the average person on the
street?”

Audio is about more than
infotainment. There are
interfaces to enable voice
control and in-car com-
munications. Every pas-
senger could have their
own zone where they can
listen without headsets.
Quiet zones could be cre-
ated. Audio is important
for in-car acoustics.
“People want cars that
are cheap but they want
the car to be quiet,” said
Anil Khanna, senior man-
ager for product market-
ing at Mentor. “Audio can
be a safety mechanism,
such as beeping when
you back up. Plus EVs
have to generate noise for
passenger safety.”
Audio can also be a tool
to help reduce weight and
improve fuel economy by
using active noise cancel-
lation rather than passive
dampening materials.
“A normal person
thinks of audio as music

but there is a lot more
going on,” he said.
In 2014, the Automo-
tive Audio Bus (A2B)
standard was introduced
by Analog Devices. This
is low latency and opens
up a wide range of appli-
cations, said Khanna.
Mentor is developing
design tools for A2B.
The technology uses an
unshielded twisted pair of
wires and everything
travels over them.
“Traditional wires are
heavy,” said Khanna.
“These are one-sixtieth of
the weight and signifi-
cantly cheaper.”
Earlier this year, Ford
became the first car
maker to announce pro-
duction using A2B and
other OEMs are in the de-
velopment process.
“Analog Devices and
Mentor are partnering
closely,” said Khanna.
“We are the only third-

We may never have fully
autonomous driving with
no restrictions, believes
Udo Steininger, who
looks after business de-
velopment for functional
safety at TÜV SÜD.
“We can have robot
taxis in a fixed area in a
city, but it is difficult to
role that out to any-
where,” he said. “And we

will never have zero acci-
dents.”
He pointed out that mil-
lions and millions of acci-
dents are avoided by
human drivers every sin-
gle day.
“They only fail in a
small percentage,” he
said. “How can an au-
tonomous system achieve
that same level?”

Audio is more than music

party tools provider that
is doing this.”
This has resulted in a
product called the A2B
Analyzer, an integrated
development and valida-
tion system that allows
simulation and analysis of
a complete A2B network.
“We are working
closely with the tier ones
rather than the OEMs,”
he said, “especially with

audio as our products go
inside their amplifiers.”
Software for audio
management can include
turning down the music
when the navigation sys-
tem has something to say.
Another area of work is
active noise cancellation.
“Cancelling road noise
is the holy grail,” said
Khanna. “Road noise is
very complex and con-
stantly changing. You
need an algorithm that
can handle this and we
have such an algorithm.”
He said the firm was
also working with a tier
one to develop an acou-
stic way to warn pedestri-
ans of an approaching
electric vehicle that
would otherwise be quiet.
“There is also technol-
ogy to enhance the sound
of the engine so it sounds
more powerful than it ac-
tually is,” he said.

Anil Khanna: “Cancelling road noise is
the holy grail.”

Never be zero accidents

Udo Steininger
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EXPERIENCEEXPERIENCE
THROUGHTHROUGH

DESIGNDESIGN
A recent study reveals what
consumers really want from
their in-car display systems
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This year marks the 30th an-
niversary of the first auto-
motive touchscreen

display. The 3 by 4in (7.7 by
10.2cm) monochrome display in
the 1986 Buick Riviera wouldn’t
win any awards today, but it
turned out to be the start of some-
thing special. Now virtually every
car on the road uses a display and
a touch input of some sort as a
key part of its in-car electronics.
These displays serve as a focal

point for the car’s interior. They
have grown dramatically in size
and resolution over the past few
years, with a switch to 4k seem-
ingly on the horizon, but one of
the most interesting trends is actu-
ally the use of multiple displays.
Alongside a large central screen,

most cars now use the instrument
cluster display. It’s also increas-
ingly common to find a head up
display (HUD), particularly on
larger luxury cars. These look set
to evolve into augmented reality
in the near future, with virtual ele-
ments – such as arrows to high-
light upcoming navigation steps –
superimposed onto the field of
vision.
Interestingly, it’s also likely that

HUDs will spread to the passen-
ger side in the future, which hints
at a broadening role. For example,
the Tesla Model 3 is rumoured to
have a full-windshield display.
Along with these screens, many

drivers now use the in-car elec-
tronics with an external smart-
phone, which brings its own apps
and interfaces.
The question then is how best to

divide tasks between the various
display output screens. The cen-
tral display can convey a lot of in-
formation and accommodate a lot
of different touch points, but it’s

potentially the most distracting to
operate while driving. At the other
end of the spectrum, drivers can
read the HUD without taking their
eyes off the road at all, and the
cluster is almost as convenient,
but neither can offer the same ver-
satility as the main screen. So how
do you prioritise the display of in-
formation?

Study
To investigate, automotive elec-
tronics and display systems sup-
plier Harman conducted a focus
group, composed of people who
regularly leverage and interact
with entertainment and navigation
systems in their cars as well as
their mobile devices.
The group was split equally be-

tween those who tend to use the
car’s built-in system and those
who favour external mobile de-
vices.
“It’s been a fascinating study,”

said Rashmi Rao, head of ad-
vanced engineering at Harman.
“This focus group helped us to
understand how consumers ap-
proach multiple screens. We also
gathered their opinions, thoughts

Drivers can read the HUD without taking their eyes off the road

Rashmi Rao: “It’s been a
fascinating study.”

and expectations for these systems
in the future.”
One of the more unexpected

findings from the study was that
drivers actually interact remark-
ably little with the central screen
while on the move. Given the
choice, the participants prioritised
the HUD and the cluster for most
in-drive operations. In particular,
the HUD was the preferred inter-
face for incoming message alerts
and short pieces of information re-
lating to instantaneous and short
notifications. The cluster was the
favoured display for the car’s sta-
tus, as well as more lengthy notifi-
cations and events happening in
the immediate future. Meanwhile,
the central display was reserved
for more graphically intensive in-
formation such as maps, along
with longer notifications and
things happening further into the
future as well as in some cases
duplicating the information for the
passenger’s use.
“Most of the participants wanted

to see the next turn event – direc-
tion, distance and street name – on
the HUD, and the same applied
for text and incoming call notifi-
cations,” said Rao. “Half of them
wanted to see a list of upcoming
turn events on the cluster screen,
two on HUD and only one on the
centre screen. Interestingly, only
one of them wanted to see infor-
mation related to the current speed
and maximum allowed speed on
the HUD screen; the rest preferred
to see it in the cluster.”
There are four core design prin-

ciples for use during the in-car
system design process to ensure
there is a focus on users’ needs
and expectations, reinforced by
the findings of the focus group.
The first principle is “glanceable
content” where the user shouldn’t
spend too much time exploring
screens; the most important infor-
mation should be available
straight away. “Contextual” re-
lates to information appearing
when needed, with the system

providing the right content based
on each specific situation. “Safety
first” ensures the user gets the in-
formation in the safest way possi-
ble while driving and it complies
with NHTSA requirements.
Lastly, “simplified” means being

able to access different parts of
the user interface in a consistent
way to help users quickly under-
stand new navigation and media
concepts.
The study also raised some

interesting points on the use of
external smartphone apps for
navigation. Participants who
favoured smartphones said they
could be faster and more accurate
than in-car systems, with good
quality mapping from the likes of
Google. Ease of use, connectivity
to their calendar and the ability to
integrate live traffic alerts from
apps such as Waze were also
mentioned.
The biggest plus point identified

for in-car navigation was less
distraction. Participants said they
found it safer and more reliable. It
also avoids eating into their
mobile bandwidth.
“We asked what it would take to

get the smartphone users to switch
back to their in-car navigation
systems,” said Rao. “Better map-
ping, integration with their con-
tacts and calendar, plus greater
ease of use were all highlighted.
Improved voice recognition and
the ability to send pre-pro-
grammed routes direct to the sys-
tem from their smartphone were
some of the other observations.”
Another interesting point is that

the participants were mostly open
to the idea of a scribble pad. This
is a virtual pad on the centre
touchscreen that’s mirrored over
to the HUD, allowing the user to
scribble basic characters while
driving. The idea is it could be
linked to things such as contact
lists and frequently used destina-
tions to predict the word that was
being entered within only a few
characters.
These findings shed new light

on the way people interact with
their cars’ inputs and outputs.
They may even give some hints as
to novel interaction methods and
user interfaces that could be de-
ployed in cars in the next 30
years.Participants found in-car navigation safer and more reliable



INFOTAINMENT INFOTAINMENT

Vehicle ElectronicsPage 21, November 2016 Vehicle Electronics November 2016, Page 22

OOnnllyy tthhee rriigghhtt nnooiissee
Nathan Hanagami, Steve Knoth and Marty Merchant
discuss ways to suppress noise and withstand voltage
excursions in automotive infotainment systems

Dashboard of the Mini Countryman

Today’s car dashboards are
often crowded with numer-
ous noise sources and tem-

perature sensitive systems such as
radios, Bluetooth, GPS and mo-
bile phone-based network connec-
tions. Therefore, it is critical that
all circuits in this environment, in-
cluding the power supplies, do not
produce excessive heat or EMI. 
Further, sudden changes in bat-

tery voltage can also significantly
disturb a system. 
Yet, in spite of these difficulties,

the popularity of automotive info-
tainment systems continues to ex-
plode. Modern technological
advancements such as satellite
radio, touch screens, navigation
systems, Bluetooth, HDTV, inte-
grated mobile phones, media play-
ers and video game systems have
enhanced the driving experience.
With more than 50 million cars
produced each year worldwide,
the majority of new ones have
some type of infotainment system
integrated. 
From a power supply perspec-

tive, a basic infotainment console
may require several low-voltage
power supply rails with several
amps of total current, and a pre-
mium console may require even

more. Traditionally, these voltage
rails and current levels have been
supplied by a multitude of discrete
power regulator ICs or large
overly-integrated power manage-
ment integrated circuits (PMICs). 
However, these large PMICs

often have more rails or ancillary
functions than are needed, require
a large circuit footprint and are
usually under-powered for some
of the rails. As a result, there is a
need for a multi-output IC with a
small footprint and a configurable
number of moderately powered
rails. 

Power design 
Electronic systems design for au-
tomotive applications is challeng-
ing for many reasons – space is
restricted, the operating tempera-
ture range must be wide, noise
needs to be reduced, battery tran-
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sients must be tolerated, and qual-
ity levels must be high. Since inte-
gration levels have to be high to
reduce the footprint, this in turn
creates a need for power efficient
components.
In many cases, there are strict

electromagnetic compatibility re-
quirements that cover radiated and
conducted emissions, radiated and
conducted immunity or suscepti-
bility, and electrostatic discharge.
Conforming to all these require-
ments affects many performance
aspects of a potential multi-chan-
nel IC design. 
Some are straightforward, such

as requiring that the DC-DC
switching regulators operate at a
fixed frequency outside of the AM
radio band. However, others are
more difficult to address, such as
adjusting the slew rate of internal
power FETs to reduce radiated
emissions due to a DC-DC con-
verter’s switch node transitions.
Feature creep, or the changing

of product specifications – such as
input and output voltages, and
output currents – as the develop-
ment cycle marches on, can wreak
havoc on the selection of ICs and
associated discrete components.
In a best-case scenario, when a
system specification is changed

after the board layout is set, per-
haps a voltage can be tweaked by
swapping a few resistors on an ad-
justable output converter. 
In the worst case, perhaps a

number of ICs need to be replaced
with non-pinout compatible ICs
because the new output current
level requirements exceed the
switch current rating of the in-
cumbent ones. This will result in a
bevy of increased costs and delays
due to a redesign and re-layout of
the board. 
A highly specialised, high per-

formance configurable power
management IC is needed to man-

age the power block properly to
ensure that all of the performance
benefits of the system can be re-
alised and allow flexibility for in-
evitable power block system
changes. Until now, there has not
been a single IC that could ac-
complish this task.

Simple answers
Historically, many of the existing
multi-output PMICs have not pos-
sessed the necessary flexibility to
handle these modern systems. Any
way to satisfy the automotive
power management IC design
constraints outlined above must

Fig. 1: 
Simplified
three-output 
4, 3 and 1A
block diagram

Figs. 2 and 3: Buck regulator switching at 2MHz with full (left) and reduced speed rise and fall times

Fig. 4: High voltage transient performance

combine a high level of integra-
tion, including moderate-current
buck switching regulators with
low voltage capability, wide tem-
perature range of operation, and a
high degree of flexibility. What’s
needed is a multi-channel, config-
urable DC-DC converter to ad-
dress all these issues – one device
that can provide high levels of in-
tegration and configurability,
while satisfying the needs of 
numerous applications.

Buck regulator 
This has now changed. There are
highly-integrated general-purpose
power management devices such
as the one shown in Fig. 1 for sys-
tems requiring multiple low volt-
age power supplies. This device
contains eight internally compen-
sated, high efficiency synchronous
step-down regulators plus a high
voltage always-on linear con-
troller, and is suitable for a wide
variety of multichannel applica-
tions including industrial, automo-
tive and communications systems.
These eight buck converters can

be used independently or con-
nected in parallel to achieve
higher output currents with a sin-
gle shared inductor. Since up to
four adjacent regulators can be
combined, there can be 15 differ-
ent possible output configurations. 

Suppressing emissions
Devices can include a feature that
lets the user slow down the
switching edge rates specifically
to reduce radiated emissions.
There can also be some additional
tools for source suppression. The
slew rate of the switch on the
buck regulators can be adjusted,
via I2C. Since the buck regulators
are synchronous, both the fall and

the rise time are then increased.
Figs. 2 and 3 show plots of
switching with full speed and re-
duced speed, respectively, rise and
fall times.

Immunity 
Another hurdle for automotive
electronics is the dramatic
changes in battery voltage down
to about 5V during cold crank, or
from high-voltage spikes. The au-
tomotive electronics not only need
to survive these harsh voltage
changes, but also need to continue
operating. The device could have
a push-button controller and exter-
nal pass-FET regulator that can be
used to enable an external high
voltage buck, which in turn sup-
plies the device with a safe regu-
lated voltage. Fig. 4 gives details
of such an IC’s regulated output
voltage performance during a high
voltage transient. 

Conclusion
Car dashboards are filled with
both noise-sensitive and tempera-
ture-sensitive sources, making IC

design that much more difficult.
Drastic changes in battery voltage
present yet another challenge. De-
spite these hurdles, technological
advances in automotive infotain-
ment functional blocks, such as
satellite radio, touch screens, nav-
igation systems, Bluetooth and
HDTV, have enhanced the driving
experience in modern-day auto-
mobiles. 
By replacing numerous discrete

power IC components or tradi-
tional large overly-integrated
PMICs with a single multi-output
octal buck IC, a system designer
can integrate key power manage-
ment functions into the system for
a new level of performance with
smaller and simpler circuits, thus
enhancing the modern automotive
driving experience.

Nathan Hanagami is a design
engineer, Steve Knoth senior
product marketing engineer,
and Marty Merchant 
applications engineer at 
Linear Technology’s power
products group
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AGerman research alliance
with well-known mem-
bers from industry and re-

search has developed the basis for
smart, high-resolution LED head-
lights, which takes adaptive for-
ward lighting to a new dimension. 
The demonstration model was

developed by overall project man-
ager Osram in collaboration with
the project partners Daimler,

End of the tunnel
Three-year 
German 
research project 
takes forward 
LED lighting to
new dimension

Fraunhofer, Hella and Infineon. 
Both headlights contain three

LED light sources, each with
1024 individually controllable
light points (pixels). This means
that the headlight can be adapted
very precisely to suit the respec-
tive traffic situation to ensure op-
timum light conditions at all times
without dazzling other drivers.
The light can be adapted to take

account of every conceivable
bend in the road so there are no
dark peripheral areas. 
In addition, with the aid of sen-

sors in the vehicle, the surround-
ings can be analysed to illuminate
oncoming traffic. This allows the
driver to see these vehicles more
clearly. At the same time, the
beam of light does not shine on
the heads of oncoming drivers,

which means they’re not dazzled.
As a result, such shifting head-
lights no longer have to be
dimmed on country roads.
The project, which was funded

by the German Federal Ministry
of Education & Research
(BMBF), has now been success-
fully completed after three and a
half years with the production and
field test of headlight demonstra-

tors. For the implementation,
Osram Opto Semiconductors, 
Infineon and the Fraunhofer 
Institute for Reliability & 
Microintegration (IZM) 
developed an innovative LED
chip with 1024 individually 
controllable pixels. 
In the current generation of

adaptive headlights on the market,
several LED components are in-
stalled in the headlights side by
side and on top of each other. Ad-
ditional electronic components are
required to switch light segments
on and off. The number of seg-
ments is limited due to the re-
stricted space in the headlight. 
In the new approach, electronic

activation of the LED is integrated
in the chip, resulting in a much
higher resolution, while still meet-
ing limited space requirements.
For the high-resolution, smart au-
tomotive lighting, in a second
step, the Osram specialty lighting
unit developed an LED module. 
It features an electrical and ther-

mal interface that enables direct
connection to the vehicle’s elec-
tronics.
The feasibility of the system has

now been demonstrated success-
fully in the project; when a smart,
high resolution headlight is used,
driving and weather conditions
are continuously analysed: What
is the course of the road? How
fast is the car driving? Is there on-
coming traffic? And what is the
distance between the car and other
vehicles? 
Based on these conditions, the

variable, adaptive light distribu-
tion ensures tailor-made lighting
in every situation. For example, at
high speeds, the range of the light
beam is increased automatically.
In city traffic, on the other hand,

The current Mercedes-Benz E
Class contains multi-beam LED
headlights, which each have 84 
individually controllable LEDs
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wider light distribution improves
safety as, in addition to the road,
also the pavement and peripheral
areas are illuminated better. These
functions are implemented fully
electronically with no mechanical
actuators. 
With glare-free full beam, the

driver always has the best possible
light at night, with no adverse 
effects for other drivers. For 
motorists this is a clear benefit in
terms of awareness, an important
contribution towards reducing the
risk of accidents when driving at
night.
“We now want to develop this

new type of high-resolution LED
light sources so that it’s ready for

serial production and we see enor-
mous potential for its use in head-
lights,” said Stefan Kampmann,
chief technology officer at Osram
Licht.
Infineon developed the intelli-

gent driver circuitry in the LED
chip, allowing each of the 1024
pixels to be controlled individu-
ally. It was designed it in such a
way that it could be connected 
directly with the light-emitting
LED array above it. The technical
challenge lay in reconciling the
requirements for this with the
manufacturing technologies for
LED drivers. 
With the intelligent driver cir-

cuitry and its broad automotive

application know-how, Infineon is
supporting the trend towards
highly innovative, adaptive front
lighting systems.
Hella specified the main techni-

cal requirements for the light
source based on the functional re-
quirements from Daimler. The
light and electronics expert devel-
oped the entire optical system for
the light modules and its cooling
concept as well as the prototype
headlights. 
They are extremely efficient and

generate a very homogeneous
light pattern and, in addition, the
individual pixels have a good
lighting quality. The different
light patterns can thus be gener-
ated purely electronically with no
mechanical actuators. This is a
step towards digitalisation in the
lighting industry. 
With this development, Hella is

living up to its own standards for
developing lighting systems with
and for customers and not only
producing them in series with the
necessary accuracy and quality,
but also consistently thinking
ahead in terms of technology.
In the research project, Daimler

specified the functional require-
ments and the future vehicle prop-
erties for the complete headlight
system. This was the basis for the
components and module proper-
ties for the overall headlight sys-
tem, which calculates the best
light distribution with considera-
tion of future sensors and vehicle
architectures and passes this infor-
mation on to the pixel headlights.
As regards future electric vehi-
cles, energy efficiency is an im-
portant requirement for the newly
developed LEDs. A vehicle from
Daimler with the smart LED
headlights was used for the field

Thanks to thousands of individually controllable pixels,
the new class of smart adaptive headlights can prevent
glare for other road users while the other surroundings
remain perfectly illuminated

Smart, high-resolution LED headlights for 
adaptive lighting systems from Hella

trials under real traffic conditions.
The current Mercedes-Benz E

Class contains multi-beam LED
headlights from Hella, which each
have 84 individually controllable
Osram high performance LEDs.
Daimler is continuing to develop
LED headlights with more and in-
creasingly finer pixels and is con-
solidating its role as a pioneer in
the lighting sector.
Fraunhofer contributed to the

project its competence in connec-
tion technology for LEDs and ICs
and materials as well as in the de-
tection and isolation of defects.
The very high resolution was
achieved through even finer struc-
turing with extraordinary, minia-
turised connection technology. 
For this purpose, at the Fraun-

hofer IZM in Berlin, LED arrays
from Osram with 1024 pixels
were assembled on an active
driver circuit from Infineon that
controls each pixel individually.
With extremely good cooling, the
chips were assembled to enable
micrometre-sized height differ-
ences to be balanced out.
Two different assembly tech-

niques were investigated: ther-
mos-compression bonding with
porous gold nano-sponge; and re-
flow soldering with reliable gold-
tin. Both assembly techniques
proved to be successful with a
high yield and a robust interface
for the subsequent LED processes.
One of the technological chal-

lenges of the high-resolution LED
headlight is the comparatively
large chip with 1024 individually
controllable pixels. This is be-
cause as the LED chip size in-
creases it raises the risk of failure
or decreased luminosity of the in-
dividual pixels in the pixel matrix
during the production process. 
To overcome this problem, the

Fraunhofer Institute for Applied
Solid State Physics (IAF) in
Freiburg, Germany, developed a
technology to repair defects. It is
based on ultraviolet laser micro-
machining and enables defects in
LED chips to be repaired during
the production process. 
It works like this. The micro-

scopic defects are identified and
removed with a UV laser through
careful material removal or are

electrically isolated without the
laser inadvertently causing new
defects, what are known as leak-
age current paths. When they have
been repaired, the pixels regain
their full luminosity – the lumi-
nescence pattern is homogeneous
again.
The economic benefits of laser

micromachining from the Fraun-
hofer IAF are not only in reducing
defects during production and
thus lowering production discard
and costs for large LED chips, the
process can also increase the aver-
age life of the LEDs, which is an
important competitive advantage
and raises customer satisfaction.
The µAFS project was sup-

ported by the BMBF. It ran from
February 2013 to September
2016. The aim was achieved by
the project partners to develop
smart lighting as the technical
basis for a new class of energy-ef-
ficient LED headlights with addi-
tional road safety functions.
Adaptive front-lighting systems
can be developed from this, creat-
ing more safety for drivers, pas-
sengers and other road users.



COMPUTER-AIDED ENGINEERING COMPUTER-AIDED ENGINEERING

Vehicle ElectronicsPage 29, November 2016 Vehicle Electronics November 2016, Page 30

Flexible stiffness

How Nissan gained insight into the 
relationship between body stiffness
characteristics and vehicle handling

Adding extra stiffness to a
car body can improve ve-
hicle handling perform-

ance and the subjective driving
experience, but established meas-
urement techniques or computer-
aided engineering (CAE) fail to
explain this relationship. 
When designing a next-genera-

tion lightweight platform, any ad-
ditional mass from stiffening
elements should be carefully con-
sidered, and the right balance be-
tween handling and noise,
vibration and harshness (NVH)
should be maintained. 
Simply adding body reinforce-

ments based on experience or by
trial and error is very inefficient,
and can lead to undesired and 
expensive body design changes
late in the vehicle development
process. Therefore, automotive
OEMs look for technologies 
that enable thoughtful decision-
making.
A recent example of this was

when LMS Engineering services
experts from Siemens PLM Soft-
ware conceived an innovative
testing method that helped Nissan
Motor obtain the required under-
standing.
“Body development for han-

dling performance usually takes a
lot of time and can be a substan-
tial additional part costs,” said 
Hitoshi Kyogoku, manager of the
vehicle dynamics CAE group at
Nissan. 
Kyogoku belongs to an inte-

grated CAE department that opti-
mises vehicle performance using
computer simulation. The depart-
ment evaluates vehicle character-
istics such as crashworthiness,
strength, NVH and handling be-
fore testing them on actual cars,
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and is constantly looking for tech-
nologies to improve accuracy and
increase its application range.
When investigating the effect of
body reinforcements on the driver,
the engineers joined forces with
their colleagues from the design
and testing departments, and de-
cided to involve LMS Engineer-
ing to learn about the latest
high-end testing methodologies. 
Together, they conducted a 

detailed study involving different
body variants, hoping to under-
stand fully the relationship 
between body stiffness changes
and their effect on handling 
performance. 

On the track 
“LMS Engineering employs
unique and high-level measure-
ment technologies, especially in
operational conditions,” said 
Kyogoku. “That is very important
for us.” 
Approaches such as static stiff-

ness tests on the bench can 
quantify the effect of body rein-
forcements into a single static
stiffness value, but when evaluat-
ing on the track, objective global
vehicle performance quantities
such as yaw-rate, lateral accelera-
tion or roll angle are typically dif-
ficult to relate directly to body
stiffness changes. 
“The solution LMS Engineering

experts presented could reveal the
underlying mechanism,” said
Kyogoku. “LMS Engineering
helped us identify forces and visu-
alise body deformation in time do-
main, and that was very valuable
information for us.” 

Operational force
Global vehicle handling perform-
ance quantities result from the Identifying forces and visualising body deformation in time domain provided valuable information

Strain-gauge measurements on a vehicle body structure

combined effect of all forces be-
tween the suspension and body.
Understanding the underlying
mechanisms starts by studying
those individual contributors on
the track, but accurate load identi-
fication is complex. 
Vehicle handling studies cover

transient phenomena, usually
dominated by lower frequencies.
Classic, acceleration-based matrix
inversion often fails because of
the bad numerical condition of the
inversion matrix. At low frequen-
cies, only a few independent body
modes are involved, leading to a
significant coupling between the
transfer functions in the inversion
matrix. 
LMS proposed an alternative

matrix inversion method using
strain responses. These are much
more sensitive to local structural
phenomena, enabling a better ma-
trix decoupling, which allows ac-
curate load identification in time
domain. 
Being experts in both testing

and simulation, they employ CAE

to explore the proximity of the
suspension to body interface
points for strain hotspots, and de-
fine the optimal sensor locations
for matrix inversion. These signif-
icantly outnumber the forces to be
identified, and represent sufficient
diversity of body dynamics for a
well-conditioned equation. By
combining operationally meas-
ured strains with laboratory force-
to-strain transfer functions, the
forces could reliably be estimated
for the different body variants. 
“We were very impressed with

the results,” said Kyogoku. “The
differences in the contributing
forces due to the body reinforce-
ments we tested could be well ob-
served, with good repeatability.
Accurate time domain body load
identification was crucial to inves-
tigating what happened.”

Matching
LMS and Nissan engineers collab-
orated on estimating the effect of
the modified measured force 
distribution in the connection

points on vehicle handling charac-
teristics. 
“LMS Engineering masters very

high-level technical methods,”
said Kyogoku, “but the permanent
and open communications be-
tween our engineers and the peo-
ple from Siemens PLM Software
was one of the most important
factors that made this study a suc-
cess.” 
This collaboration resulted in a

clear indication of what an expert
driver could experience on the
track. 
Both the force amplitudes and

their time delays with respect to
the steering angle input – also
called the phase or the body force
build-up – were important in these
discussions. Studying the force in-
teractions in detail, it was found
that for evaluated modifications to
a base model, a set of fast-acting
lateral forces increased in level,
while the vertical forces were re-
distributed over a fast and a slow
load path. 

As the lateral forces excite the
body roll motion and the vertical
loads counteract, a moderate
change of transient body roll mo-
tion was assumed. At the same
time, the engineers expected lim-
ited effect on lateral acceleration
because of mutual cancellation
between the lateral forces. These
objectively observed assumptions
exactly matched the subjective
feeling of the expert driver on the
track. 

Targeted designs
For further in-depth investigation,
the identified time domain forces
were combined with a modal
model of the trimmed body, made
from transfer functions, measured
in free-free boundary conditions.
The resulting total body deforma-
tion could be animated, and de-
composed into individual modal
contributions. 
This allowed the study of the

relative importance of global tor-
sional and bending modes, as well

as local flexibilities to the force
mechanism at each stage of the
handling manoeuvre. This was
very informative when comparing
the dynamic behaviour of differ-
ent body variants. 
Compared with traditional static

stiffness tests on the bench, which
typically only provide one single
stiffness value for the entire body,
this method allowed attributing
stiffness modifications to body
modes. 
In the future, this knowledge

can be used to investigate where
structural reinforcements can be
more effective, and will enable a
more targeted approach to opti-
mising body flexibility for vehicle
handling. 
Nissan engineers are looking

forward to the next step. 
“We will try to reproduce the

observed phenomena in CAE,”
said Kyogoku. “Leveraging this
knowledge for simulation pur-
poses will lift this application to
earlier stages of the design cycle.”
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Talent scoutingTalent scouting

Will Blohm looks at how 
automotive hiring is 
turning electric Jaguar Land Rover works closely

with schools and universities to
attract engineering talent
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The automotive industry as a
whole is ageing and lack-
ing staff with key skillsets,

and while electrical and telematics
engineers have been important for
a while, they’ve never been as im-
portant as they are now. Partly be-
cause the possible end of fossil
fuels has forced a shift in mindset
and has sparked a discussion
about alternative sources of en-
ergy for our vehicles, yet also be-
cause, naturally, the computer
chip is replacing the spanner,
making components faster, more
reliable, more intelligent and
cheaper.
From the braking systems to the

windows and the parking sensors,
pretty much all elements of a car
now rely on electrical engineer-
ing. Work has also already begun
on automating manual transmis-
sion, and the advent of the IoT is
already hastening the inevitable
deployment of self-driving cars. 
It’s estimated that, by 2030, ve-

hicles with some kind of electric
powertrain will comprise 65 per

Companies such as Tesla are bringing luxury, electrically powered cars to the forefront of the market

Microchips and sensors are increasingly being used instead of
clunkier, less reliable mechanical components

figure stood at around 35,000. In
the UK, automotive engineering
on the whole is in decline; at the
start of 2016, over 5000 industry
vacancies were unfilled. 
To secure the electrical skills

they need, firms need to adjust
their approach to attracting, hiring
and training talent. 

Skills shortage 
Before thinking about answers,
it’s necessary to diagnose the
problem fully and properly. And
although the need for electrical
engineering skills may be becom-
ing increasingly pressing, the un-
derlying issues are old indeed. 
For those running a smaller au-

tomotive firm or a start-up revolu-
tionising automotive components
and features, competing with
Ford, General Motors, Jaguar,
BMW or any other international
corporate monolith won’t be a
new experience. But as the need
for electrical engineers has only
increased, these large, established
players are tightening their grip on
the job market. 
Certainly, they’ve known this

would happen for a while now.
Last year, GM released a list of
the most coveted jobs in the auto-
motive industry, and electrical en-
gineer was number one with a
bullet. Crucially, this foreknowl-
edge is translating to action.
They’ve always been able to pay
higher salaries and rely on a de-
gree of brand recognition, but an
increase in demand and a dwin-
dling pool of talent have com-
pelled them to take more serious
action. In the UK, for example,
Jaguar snaps up newly qualified
professionals through partnerships
with well-regarded universities
such as Cambridge and Warwick.

With smaller budgets, limited
name recognition and formidable
opponents, it can be easy to think
that smaller companies will al-
ways end up second in the pursuit
of electrical engineering talent.
That said, there are steps that can
be taken to stay competitive. 

Electric dreams
Stem (science, technology, engi-
neering and mathematics) skills
shortages can be fairly attributed
to wider issues with stem educa-
tion. By the time a bright young
mind understands the benefits of a
career in electrical engineering, it
may well seem too late to begin
one. 
Though a student who develops

a late interest in engineering is
well-served at a US university –
where majors aren’t chosen until
their second year – the UK re-

quires subjects to be dropped from
the A-level stage and is therefore
rather less forgiving. The only real
corrective is for the UK education
system to make the profession and
the subjects more attractive. 
Companies can do their part by

offering work experience and
placement opportunities, but it’s a
long-term problem, and one that
will only be solved when schools
begin to offer greater exposure to
engineering. 
Of course, it’s not really a

smaller company’s responsibility
to reshape the education system,
so it’s worth focusing on what
they can do in the short term. For-
tunately, there are more options
than they might think. 
While they can’t necessarily

compete with General Motors on
salary, they may be able to com-
pete on value and experience.

Large, multinational organisations
tend to be dominated by en-
trenched structures and hierar-
chies of progression: a young,
promising graduate with qualifica-
tions and ability may well find
themselves undertaking menial
tasks and busywork for their first
year of service. 
Being in charge of a smaller

firm gives some distinct advan-
tages: first and foremost, that they
likely can’t afford to employ elec-
trical engineers who aren’t doing
work related to electrical engi-
neering. 
From the moment they arrive,

they’ll be contributing substan-
tively to important projects as a
respected member of the team. 
So the first thing to do in terms

of gaining ground on more estab-
lished competition is tell them
about it. Sell them on the com-

cent of the market. What’s more,
talk of electrically powered auto-
mobiles is far from new: Tesla
Motors has successfully launched
several different lines of high-end,
battery-powered sports cars over
its thirteen-year history; estab-
lished players such as Chevrolet
and BMW are actively manufac-
turing plug-in hybrids; and the
Toyota Prius turns twenty in 2017. 
But if the industry doesn’t have

the right skills, this transition will
be harder than it needs to be – and
on that count, there are already se-
vere warning signs. Some of the
issues are more longstanding: the
automotive market is unable to tap
into industries such as oil and gas,
which is rather less fast-paced and
many skills simply won’t trans-
late. 
Other issues, however, have

made themselves known more re-
cently. In the USA, it was re-
ported last year that the total
number of people working as
electric engineers declined by
29,000; for the year before, the
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More and more elements in automobiles are becoming electrically and not mechanically driven

pany’s vision, and on how they
can play an essential role in bring-
ing it to life. Promise these hires
that, whatever they end up work-
ing on, they’ll never be bored,
their creativity will be put to good
use, and they’ll have plenty of op-
portunities for training and pro-
gression. 
Of course, that’s not going to be

enough on its own, so companies
need to make sure they’ve culti-
vated an organisational culture
that’s appealing to the new gener-
ation of electrical engineers. This
isn’t entirely a matter of offering
the best perks – nobody is ever as
impressed with ideas such as
Disco Friday as the people who
come up with them – as much as
catering to their preferred work-
style. 
If they want to work flexible

hours, or from remote locations,

allow them to do so – and imple-
ment an IT infrastructure that al-
lows them to do so. Cloud
technology makes it possible to
access a workstation from any-
where, and at a relatively low
cost: take advantage of it.
Finally, there’s no reason such

companies can’t take a leaf out of
their competitors’ books and cre-
ate their own engineers. Partner-
ing with universities is one option,
but if they can afford to subsidise
the initial cost of a one-year mas-
ter’s degree (two years part time),
they’ll benefit from a regular
stream of highly motivated, highly
qualified, forward-looking 
employees. 

New era
Mechanical engineering has been
around since the 18th century, and
it’s not yet obsolete. The story of

the past two centuries has, in
some respect, been the story of
electricity – and it’s a story that’s
a long way from its conclusion. In
the automotive industry, its
takeover is nearing completion:
there are electrical locking sys-
tems, GPS and push to start, not to
mention steering wheels without
hoses, pumps or hydraulic fluid.
There are electrically powered ve-
hicles and telematics systems will
soon be sophisticated enough to
replace the human driver. 
How a company chooses to deal

with a skills shortage is ultimately
up to them: they can take the ini-
tiative and close the gap between
the business and its competitors,
or risk losing out on talent in the
short and long term. 

Will Blohm is head of 
automotive at Spencer Ogden

As is the case with a great
deal of professions today,
it would seem that mod-

ern engineers need to know not
only about vehicles and their asso-
ciated maintenance, but they also
need to be experts in planning, 
finance, customer service and, if
leading a team, managing staff
too.  
Faced with an unending set of

conflicting demands, even the
most seemingly mundane task can
result in a whole host of decisions

Turning data into profit
Kevin Price examines how to make the
most of the ever-increasing amounts of
data being dealt with on a daily basis

to be taken and choices to be
made. 
Take scheduling in some

planned maintenance, for exam-
ple. What equipment will be
needed? How do you know the
right equipment will be available?
Will you need any special tools?
Do you have the parts you might
need? What about any vehicle-
specific expertise, is that particu-
lar engineer available? And what
about if more work is required
than predicted, how do you priori-

tise what needs doing and when?  

Technology is key 
Considering all the potential fac-
tors at play, it’s not surprising that
technology is playing an ever in-
creasing role in the area of vehicle
maintenance, particularly when it
comes to gathering the necessary
data on which to base these im-
portant decisions. Manual data
gathering systems can be tedious,
time consuming and, of course,
prone to error. And, if decision-
makers are spending all their time
gathering data, it doesn’t leave
much time for the decision-mak-
ing process itself. 
An increase in built-in telemat-

ics means that slow, error-prone
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data gathering is rapidly becom-
ing a thing of the past, with the
most up-to-date telemetry systems
communicating everything that
happens with a vehicle as it hap-
pens. From monitoring equipment
to reduce sudden death conditions,
to being able to pinpoint the exact
location and hours travelled by a
vehicle, the range of data that be-
comes accessible through the use
of telemetry is astounding. 
The means of extracting these

data are constantly developing
too. The traditional method of
manual extraction and download
is still well used, but systems are
continuously modernising to com-

municate wirelessly over a range
of protocols, including wifi and
RFID, at enabled depots. There
really is no excuse not to have the
data these days.

Deriving value 
It’s all well and good to collect
and collate all these vital data,
with the collection of data – be it
manually, via mobile devices or
telemetry systems – now a routine
process for many businesses, but
how can the engineer ensure the
optimum value is being derived
from these data? After all, it’s not
what you’ve got but what you do
with it that matters.  

Asset management software can
provide the missing piece of this
technology jigsaw, taking the col-
lected data and putting them all
into context. This results in up-to-
date, accurate and timely reports
on which to base decisions, re-
placing spreadsheet after spread-
sheet of statistics. By combining
all available data, asset manage-
ment technology provides com-
plete visibility of a business’
vehicles, enabling the scheduling
of servicing, for example, based
not only on the availability of
tools, but also the availability of
equipment, parts, specialist tech-
nicians, as well as taking into ac-

count warranty schedules and any
other special circumstances.   

Business agility  
By making sense of the data, asset
management can increase a busi-
ness’ agility greatly, putting it in
the best possible position to seize
new opportunities as and when
they arise. In-built task planning
and scheduling enables the sched-
uling of tasks by priority, separat-
ing them into critical work orders
and scheduled maintenance re-
pairs. The constant performance
monitoring that the right asset
management system facilitates
means users can create a dash-
board to highlight actual perform-
ance against business targets,
measuring performance and pro-
viding the necessary feedback to
underpin any operational adjust-
ments that are needed. 
The potential comparisons and

calculations that some asset man-
agement systems offer mean that
businesses can slice and dice the
data in a variety of ways to suit
the needs of that specific business.
So, for example, optimum mainte-

nance cycles can be calculated,
alongside total number of hours of
maintenance across any period in
time; users can obtain the ratio of
parts consumed to labour worked,
as well as easily working out the
annual revenue from maintenance.
This increased agility results in

quicker reactions too. The more
timely and accurate the informa-
tion going into the system, the
quicker the ability of the engineer-
ing team to react to impending
failures by being able to schedule
rapidly the correct engineers, parts
and tools to the right location.

Optimum prevention 
The all-seeing-eye of the asset
management system means users
can manage maintenance intervals
with greater accuracy too, reduc-
ing preventative maintenance
costs by planning according to op-
erational data instead of static
schedules to predict when mainte-
nance will be needed. By setting
defined parameters based on vehi-
cle class or usage, for example,
it’s possible to schedule preventa-
tive maintenance automatically,

By setting defined parameters based on vehicle class or usage, it’s possible 
to schedule preventative maintenance automatically

Data are only as good as the tools used to analyse them

incorporating analysis of repair
history to predict component or
part failure too. As well as reduc-
ing costs, it helps reduce down-
time by preventing any
unnecessary maintenance.

Keeping track 
Another area where an asset man-
agement system makes full use of
the data available is in inventory
management. The right systems
will enable users to track inven-
tory and transfer parts across any
number of repair locations. Users
can check out, return, adjust and
move inventory items as and
when required, resulting in less
money being tied-up in unused as-
sets and meaning required parts
are readily available, and visibly
so. The increased visibility across
not only inventory but the organi-
sation as a whole, allows for plan-
ning with certainty, safe in the
knowledge that all decisions are
based on accurate information.  

Clarity 
By enabling faster, informed and
more effective decision-making,
technology can support the newly
expanded role of the engineer,
bringing clarity to potentially
hazy situations. As we enter the
era of big data, the amount of data
vehicle engineers deal with on a
daily basis is only set to increase.
Data are only as good as the tools
used to analyse them so, to make
the most of the data available,
now is the time to embrace the
technology to help make sense of
the torrent of statis-
tics that is coming
our way.

Kevin Price 
works for Infor
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Imagination Technologies
has announced the Mips
Warrior I-class I6500
CPU, a multi-threaded,
multi-core, multi-cluster
design that delivers effi-
ciency and scalable com-
puting for many-core
heterogeneous designs.
Applications include adas
and autonomous vehicles.

The scalable device can
coherently implement op-
timised configurations of
CPU cores within a clus-
ter as well as configura-
tions of CPU clusters and
GPU or accelerator clus-
ters on a chip depending
on requirements.

“This heterogeneous in-
side and out is about co-
herent multiprocessing
and doing hardware opti-
misation,” said Mark
Throndson, processor
marketing director. “The
operating frequency and
voltage can change from
core to core and be done
at runtime. You can also
consider during design.”

He said the design com-
bined the best of both
worlds – an asic that suits
a particular vertical mar-
ket and a general-purpose
CPU for flexibility.

The CPU will be at the
heart of heterogeneous
coherent processing clus-
ters in Mobileye’s next-
generation Eye Q5 SoC,

Heterogeneous inside and
outside CPU targets adas

which can act as the cen-
tral computer performing
sensor fusion for fully au-
tonomous vehicles in
2020. It will have eight
multi-threaded Mips CPU
cores coherently coupled
with 18 cores of Mobil-
eye’s vision processors,
which combine the firm’s
algorithms for mono and
multi-camera driver assis-
tance and autonomous
systems, supported by its
vision accelerators and
Mips CPUs for real-time
processing and control.

The 64bit, multi-
threaded, multi-core,
multi-cluster CPU scales
from embedded to cloud.

“It is scalable, probably
more than anything else
on the market,” said
Throndson. “It starts with
multi-threading and you
can bring them together
in multi-core clusters.”

In a single cluster, de-
signers can optimise
power consumption by
configuring each CPU
with different combina-
tions of threads, different
cache sizes, different fre-
quencies, and even differ-
ent voltage levels.

The Mips Coherence
Manager with an Amba
Ace interface to popular
Ace coherent fabrics such
as those from Arteris and
Netspeed lets designers
mix on a chip configura-
tions of processing clus-
ters including Power VR
GPUs or other accelera-
tors for high efficiency.

“It scales to 64 clus-
ters,” said Throndson,
“and each core can be
configured separately.
There are 24 threads per
cluster, so over 1500 pro-
cessing threads.”

Based on a superscalar

dual issue design across
generations of CPUs, ex-
ecution of multiple in-
structions from multiple
threads is possible every
cycle, providing higher
use and CPU efficiency.

The device builds on
the real-time hardware
virtualisation pioneered
in the I6400 core.

The combination of si-
multaneous multi-thread-
ing with VZ provides
zero context switching for
real-time response. This,
alongside the scratchpad
memory, makes the de-
vice suitable for uses that
require deterministic code
execution.

O m n i S h i e l d - r e a d y
multi-domain security
technology used across
the company’s processing
families enables isolation
of applications in trusted
environments, providing
a foundation for security
by separation. Up to four
operating systems can run
at the same time.

“Another key feature is
the auxiliary AXI ports,”
said Throndson. “There
can be four and allow di-
rect connection to differ-
ent peripherals in the
system. Or you can put a
ram controller block on
the port and allow a large
array of ram to be used by
the entire cluster.”

Two systems-on-chip
(SoCs) to ease the devel-
opment process for vehi-
cle-to-vehicle (V2V) and
vehicle-to-infrastructure
(V2I) communications
are available from Rene-
sas Electronics.

One includes the R-Car
W1R 760MHz band
wireless SoC for the
Japanese market and the
R-Car W2H SoC that has
a security engine for V2X
systems designed for the
Japanese, US and Euro-
pean markets. The other
consists of the W2H SoC
combined with the R-Car
W2R 5.9GHz band wire-
less communications SoC
for US and European
markets.

By combining these
SoCs, developers can
support the corres-
ponding V2X standard
for the Japanese, US and
European markets.

Systems that conform
to the Arib STD-T109
Japanese wireless com-
munications standard as
well as the ITS Connect
security and communica-
tions standards can be im-
plemented by combining
the R-Car W1R, which is
for the Japanese market,
with the R-Car W2H.
Similarly, systems that
conform to the North
American standards
(IEEE 801.11p, IEEE
1609.x and others) or the
European Etsi standards,

Two SoCs help with
V2V communications

can be implemented by
combining the R-Car
W2R, which is designed
for the European and US
markets, with the R-Car
W2H.

The starter kits support
the Japanese, US and Eu-
ropean standards, and
provides basic software
packages including oper-
ating systems, drivers,
firmware and middleware
for V2X communications
processors.

Also available are
wireless communications
evaluation tools.

These support a wide
range of evaluation and
testing for the developer’s
complex wireless com-
munications characteris-
tics evaluations, from the
development prototyping
stage to wireless commu-
nications tests in the mass
production stage to in-ve-
hicle testing at the OEM’s
site.

Release 6.1 of Altium’s
Tasking VX-toolset
brings improvements and
added features to increase
development perform-
ance for TriCore and
Aurix-based applications.

This is a complete
Eclipse-based embedded
development toolchain
with integrated compiler,
multi-core linker, debug-
ger and safety checker for
optimising Infineon’s mi-
crocontroller. Its tools
help users streamline
multi-core application de-
sign, perform functional

safety verification and de-
velop embedded code.

With the 6.1 release,
users in adas related proj-
ects can benefit from sup-
port for Aurix-based
applications. The toolset
is built to help meet the
safety standards and in-
creased performance re-
quired of multi-core
based applications.

Its Aurix configuration
tool driven technology
makes it a future-proof
developer platform
equipped for fast-paced
development.

Cross-linking allows
the user to mix compiler
output from different
compiler versions. With
release 6.1, the TriCore
toolset allows integration
of legacy code from older
versions while using the
benefits from the latest
version for other parts of
the application at the
same time.

Such functionality will
be of interest to users of
Infineon’s MCal libraries
that are ported and vali-
dated with older compiler
releases.

Extended C++11 sup-
port is an addition for
users in the adas domain,
allowing for simplified
reuse of source code,
greater productivity, early
error detection and sup-
port of parallel program-
ming.

The toolset is available
immediately with a 14-
day trial version. Existing
customers with a mainte-
nance contract can up-
grade for free.

Product demonstrations
will be held at this
month’s Electronica.

Development tool upgraded for adas
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Vishay Intertechnology
has extended its AEC-
Q200-qualified profes-
sional thin-film MELF

resistors to tighter toler-
ance in the low-ohmic
range below 1Ω for the
0204 and 0207 case sizes.

Programmable gamma buffer
aids colour matching for LCDs
A low-power 14-channel
programmable gamma
buffer from Intersil is for
automotive TFT-LCDs.
The automotive-grade
ISL76534 delivers gam-
ma calibrations to ensure
consistent brightness and
colour matching of every
LCD panel in a vehicle.

It is suitable for LCDs
designed for infotainment
displays, adas smart mir-
rors and instrument clus-
ter displays.

The device provides en-
gineers with one Vcom
and 14 gamma channels
with 10bit resolution for
fine-tuning the gamma

curve. LCD panels that
are not properly gamma
corrected often appear
bleached out or too dark.
Engineers can use the de-
vice to calibrate and store
the gamma curve, guaran-
teeing that each LCD
powers up and displays
eye-pleasing images.

The internal eeprom
stores the factory-cali-
brated gamma and Vcom
reference values, and pro-
vides 10,000 write cycles
and 20 years of data re-
tention at +105˚C.

No power-supply se-
quencing is required – ei-
ther analogue or digital

power supplies can start
up first. At initialisation,
all gamma buffer and
Vcom output channels
monotonically start up to-
gether in a controlled
fashion preventing any

possibility of an LCD
panel lock-up. This adds
another layer of reliability
for adas and safety sys-
tems, such as backup
cameras that rely on LCD
panels to start up immedi-
ately and work flawlessly.

In addition, the 75dB
PSRR prevents power
supply noise from reach-
ing the gamma buffer out-
puts and becoming visible
in the LCD panel.

Power consumption is
56.6mW. The low power
dissipation also elimi-
nates the need for
heatsinks, prevents junc-
tion temperature over-
heating and allows
engineers to use lower
cost LDOs instead of
switching regulators.

The device is AEC-
Q100 grade-two qualified
for operation from -40 to
+105˚C and comes in a
4.5 by 5mm, 28-lead
TQFN package.

Thin-film resistor range extended
In addition to providing

a low temperature coeffi-
cient, the Beyschlag
MMA 0204 and MMB
0207 allow for more pre-
cise current measurement
in automotive applica-
tions with stability and re-
liability requirements.

Built on a metal film
technology, the devices
have a resistance range
down to 0.22Ω with toler-
ance of ±1%, TCR of
±50ppm/K, and rated
power dissipation to 1W
at +70˚C. They are avail-
able in 0102, 0204 and

0207 case sizes, have a
robust design, intrinsic
sulphur resistance, and
overall stability that ex-
ceeds class 0.25.

They suit current sens-
ing in DC-DC conversion
and pulse-width modula-
tion in LED drivers and
battery management sys-
tems for electric and hy-
brid vehicles. Suitable for
processing on automatic
SMD assembly systems,
the Pb-free devices are
RoHS-compliant, halo-
gen-free and Vishay
Green.

Green Hills Software has
extended support for the
Arm v8-M architecture,
including safety-qualified
development tools, de-
vice secure credential
management and light-
weight rtos for automo-
tive devices.

At last month’s Arm
TechCon in California,
Green Hills announced its
capabilities for the archi-
tecture, which features
Cortex M23 and M33
cores. Based on its port-
folio of development
tools, rtos and defence-in-
depth security services,
these products and serv-
ices build on decades of
partnerships with Arm

and processor manufac-
turers.

The 32bit Cortex M23
and M33 use TrustZone
technology and target low
power and resource-con-
strained devices, tradi-
tionally built using
Cortex M0+, M3 and M4
processors. Sweet spot
markets include automo-
tive chassis systems.

Available are embedded
cryptographic toolkits,
TrustZone consultation,
authenticated boot, key
injection, software digital
signing, OTA and the
management of secure
digital assets in complex
supply chains.

Optimising C and C++

compilers can let devel-
opers reach maximum
CPU performance with
small code size. The com-
pilers are qualified for au-
tomotive, industrial and
medical safety applica-
tions.

Additionally, the µ-
Velosity rtos was de-
signed for the resource-
constrained environments
addressed by Cortex M
processors and uses a
small number of CPU
clock cycles and memory,
requiring only 1.6kbyte
of rom. Complete source
code for the rtos and se-
lect middleware is in-
cluded, the API is said to
be simple and the Multi

integrated development
environment provides
software development
tools.

Advantages of the
Multi suite when used
with Cortex M processors
include kernel-aware de-
bugging and Time Ma-
chine for back-in-time
debugging. It gives devel-
opers control and visibil-
ity into stack performance
and run-time errors, plus
has an integrated Misra C
adherence tool.

Also, the company’s
Probe and SuperTrace
Probe speed hardware
bring-up through low-
level JTag debugging and
trace-powered visibility.

Support for Arm v8-M architecture
includes safety-qualified dev tools

Mosfets combine switching and energy efficiency
Two 40V automotive-
qualified mosfets using
ST Microelectronics
Stripfet F7 technology
combine switching per-
formance and energy effi-
ciency with low emitted
noise and high immunity
to false turn-on.

Applications for the de-
vices with current ratings
up to 120A include high-
current powertrain, body,
or chassis and safety sys-
tems.

The switching charac-
teristics also make them
suitable for use in motor
drives such as in electric
power steering.

They use the firm’s
Deepgate technology to
achieve low RDS(on) per
die area and low RDS(on)
x gate charge to improve
energy efficiency in fa-
miliar power packages.
High avalanche rugged-
ness is another feature.

Stripfet F7 enhances
switching performance
and increases energy effi-
ciency by lowering the

body-diode reverse-re-
covery charge and re-
verse-recovery time,
while softer recovery re-
duces EMI thereby easing
demand for filtering com-
ponents.

The STL140N4F7AG
and STL190N4F7AG are
qualified to AEC-Q101 in
the Powerflat 5x6 pack-
age with wettable flanks.

The footprint and
0.8mm profile enable
high system power den-
sity, while the flank de-
sign aids solder-joint
reliability and lifetime as
well as allowing full auto-
matic optical inspection.



Vehicle ElectronicsPage 45, November 2016

PRODUCTS

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

Advertising Manager:
Diane Trotman
diane@vehicle-electronics.biz

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

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

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

© 2016 Vehicle Electronics
ISSN 2055-1177

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

PRODUCTS

Vehicle Electronics November 2016, Page 46

A power management IC
from Allegro Microsys-
tems can be configured as
a buck or buck-boost pre-
regulator to convert auto-
motive battery voltages
into a tightly regulated in-
termediate voltage com-
plete with control,
diagnostics and protec-
tions.

The output of the
A4413 supplies both a
5V, 75mA maximum
high-voltage protected
low drop-out (LDO) reg-
ulator for remote sensors,
and a 0.8 to 3.3V, 800mA
maximum adjustable syn-
chronous buck regulator.
Designed to supply mi-
croprocessor power sup-
plies in high-temperature
environments, the device
is for under-bonnet and
other automotive applica-
tions.

It can be enabled by its
logic-level input or its

PMIC can be buck or buck-boost

enbat high-voltage input.
Diagnostic outputs from
the device include a
power-on-reset output
with a 2ms rising delay to
monitor the synchronous
buck, a power OK output
to monitor the 5V LDO,
and an enbat status out-
put. Dual bandgaps – one
for regulation and one for
fault detection – improve
long-term reliability.

The product also con-

tains a pulse-width win-
dow watchdog timer that
can be programmed to
detect pulse widths from
1 to 2ms. The watchdog
timer has an activation
delay that scales with the
pulse-width setting to ac-
commodate processor
start-up. The tolerance of
the watchdog’s window
can be set to ±8, ±13 or
±18% using the watchdog
pin. The watchdog timer

has an active-low enable
pin to facilitate initial fac-
tory programming or field
reflash programming.

Protection features in-
clude under- and over-
voltage lockout on both
output supply rails. In
case of a shorted output,
the LDO regulator has
foldback overcurrent pro-
tection. In addition, the
5V output is protected
from a short-to-battery
event.

Both switching regula-
tors include pulse-by-
pulse current limit,
hiccough mode short-cir-
cuit protection, LX regu-
lator output switching
node short-circuit protec-
tion, missing asynchro-
nous diode protection and
thermal shutdown.

It is supplied in a 32-
lead, 5 by 5 by 0.5mm
QFN package with ex-
posed thermal pad.Kemet has expanded its

Goldmax and Aximax
leaded multilayer ceramic
capacitor (MLCC) line to
include 100 per cent
RoHS, Reach and AEC-
Q200 compliant offer-
ings. These radial and
axial components have
voltage ranges making
them suitable for the au-
tomotive market.

Applications include
wiper, power window and
sunroof motors as well as
seat belt, transmission
and alternator sensors.

Leaded MLCCs are
often preferred in envi-

MLCC line grows
ronments where mount-
ing space is limited. They
can be weld- or crimp-
mounted, eliminating the
need for a PCB. In addi-
tion, leaded capacitors are
non-polar and can be in-
tegrated into an existing
circuit.

Lin SiP supports touch
An automotive-grade Lin
system-in-package (SiP)
including a microcon-
troller with integrated
touch hardware support
is available from
Microchip’s Atmel sub-
sidiary.

The Samha 1GxxA mi-
crocontroller family con-
tains capacitive touch
hardware support, an
event system and PWM
capability.

It is suitable for touch

button, touchpad, slider,
wheel or proximity sens-
ing applications, includ-
ing optical and haptic
feedback.

The device contains an
Arm Cortex-M0+ micro-
controller, Lin transceiver
and a voltage regulator.
The system comes in a 7
by 7mm QFN package,
with wettable flanks
ready for automatic opti-
cal solder inspection and
is available with 16k, 32k
or 64k flash memory, up
to 8kbyte sram, and
2kbyte read-while-write
flash.

Eeasy-to-create touch
buttons have high sensi-
tivity and noise immu-
nity, supported by the
QTouch software func-
tion library.

Targeting automated cars
and electric vehicles, In-
fineon has launched the
next generation of its
Aurix microcontrolles.
The TC3xx devices use
six-core architecture and
have features for connec-
tivity, security and em-
bedded safety.

As well as engine man-
agement and transmission
control, powertrain appli-
cations include electrical
and hybrid drives, such as
hybrid domain control,
inverter control, battery
management and DC-DC
converters.

Safety-critical applica-
tions include airbag,
braking, power steering
and sensor-based systems
using radar or cameras.

Flash memory sizes are
up to 16Mbyte with more
than 6Mbyte of integrated
ram. The six Tricore cores
each have a full clock fre-
quency of 300MHz. Four
have an additional lock-
step core enabling ISO
26262 functional safe
computation.

Up to 2400DMips per-
formance supports appli-

cations classified Asil D.
Automotive radar sys-

tems ranging from
blindspot monitoring to
front radar can benefit
from the capabilities of
the microcontrollers,
which have a radar pro-
cessing subsystem with
up to two dedicated signal
processing units running
at 300MHz enabling
computation of radar al-
gorithms on a single chip.
In addition, radar chips
can be seamlessly con-
nected via a digital radar
interface.

A version of the pro-
grammable HSM hard-
ware security module is
available across the fam-
ily: it supports secure on-
board communications
and helps prevent hard-
ware manipulation, such
as motor tuning. Asym-
metric cryptography ac-
celerators are integrated
into the HSM hardware to
help achieve full Evita
support.

The devices facilitate
fast software-over-the-air
updates to protect against
software hijacking.

Six cores ready micros
for automated cars


