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Audi, GM, Google,
Honda, Hyundai and
NVidia have joined forces
to form the Open Auto-
motiveAlliance (OAA), a
global alliance of technol-
ogy and car industry lead-
ers committed to bringing
the Android platform to
cars starting in 2014. The
OAA is dedicated to a
common platform that
will drive innovation, and
make technology in the
car safer and more intu-
itive for everyone.
The OAA is aimed at
accelerating vehicle inno-
vation with an approach
that provides openness,
customisation and scale.
This open development
model and common plat-
form aims to let car mak-
ers more easily bring
cutting-edge technology
to their drivers, and create
opportunities for develop-

Car alliance aims
to push Android

ers to deliver powerful
experiences for drivers
and passengers in a safe
and scalable way.
“The worlds of con-
sumer and automotive
technologies have never
been more closely
aligned, and this alliance
will only pave the way for
faster innovation,” said
Ricky Hudi, head of
electrics and electronics
development at Audi.
“Working towards a com-
mon ecosystems benefits
driver safety above all.”

Ecosystem
Mary Chan, president of
General Motors’ global
connected consumer unit,
added: “Partnering with
Google and the OAA on
an ecosystem that spans
across vehicles and hand-
held mobile devices fur-
thers our mission to bring

vehicles into our owners’
digital lives and their dig-
ital lives into their vehi-
cles. We see huge
opportunities for the An-
droid platform paired
with Onstar 4G LTE con-
nectivity in future
Chevrolet, Buick, GMC
and Cadillac vehicles.”
Jen-Hsun Huang, presi-
dent and chief executive
officer at NVidia, said:
“The car is the ultimate
mobile computer. With
on-board supercomputing
chips, futuristic cars of
our dreams will no longer
be science fiction, The
OAA will enable the car
industry to bring these
amazing cars to market
faster.”
The OAA predicts the
first cars using technol-
ogy developed through
the alliance will be in cars
by the end of this year.
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Volvo has carried out pilot projects with self-driving cars

Nearly all vehicles in use
by 2050 will be self-dri-
ving cars (SDCs) or
commercial vehicles, ac-
cording to a report from
IHS Automotive.
SDCs that include
driver control are ex-
pected to hit highways
around the globe before
2025 and self-driving
“only” cars are antici-
pated around 2030, ac-
cording to the study.
The report forecasts
total worldwide sales of
self-driving cars to grow
from nearly 230,000 in
2025 to 11.8m in 2035 –
seven million SDCs with
both driver control and
autonomous control and
4.8m that have only au-
tonomous control. In all,
there should be nearly
54m self-driving cars in
use globally by 2035.
The price premium for
the SDC electronics tech-
nology will add between
US$7000 and $10,000 to
a car’s sticker price in
2025, a figure that will
drop to around $5000 in
2030 and about $3000 in
2035 when no driver con-
trols are available.
“There are several ben-
efits from self-driving
cars to society, drivers
and pedestrians,” said
Egil Juliussen, principal
analyst for infotainment

Self-driving cars predicted
to be the norm by 2050

and autonomous driver
assisted systems at IHS
Automotive. Juliussen
co-authored the study
with IHS Automotive
senior adas analyst Je-
remy Carlson.
“Accident rates will
plunge to near zero for
SDCs, although other
cars will crash into SDCs,
but as the market share of
SDCs on the highway
grows, overall accident
rates will decline
steadily,” Juliussen said.
“Traffic congestion and
air pollution per car
should also decline be-
cause SDCs can be pro-
grammed to be more
efficient in their driving
patterns.”
The study also notes
some potential barriers to

SDC deployment and two
major technology risks:
software reliability and
security. The barriers in-
clude implementation of a
legal framework for self-
driving cars and estab-
lishment of government
rules and regulations.
Several car makers have
said they will have au-
tonomous cars by 2020,
or earlier. Autonomous
car technology is already
affecting driver assist sys-
tems such as adaptive
cruise control, lane keep
assist and collision avoid-
ance brake systems. Ad-
ditionally, the IHS study
says the first group of au-
tonomous cars will have
so-called level-three ca-
pability – limited self-dri-
ving that enables the

driver to cede full control
of all safety-critical func-
tions under certain traffic
and environmental condi-
tions and includes auto
pilot for motorway travel
and parking. Coming
later in the decade will be
SDCs with level-four ca-
pability – self-driving but
with human controls.
North America is fore-
casted to account for 29%
of worldwide sales of
self-driving cars with
human controls (level
four) and self-driving
only cars (level five) in
2035, or nearly 3.5m ve-
hicles. China will have
the second largest share at
24%, or more than 2.8m
units, while western Eu-
rope will have 20% of the
total, 2.4m vehicles.

Moving from require-
ments to verification tar-
gets and working with
FPGA-based SoCs are
just two of the lessons en-
gineers can learn at this
year’s Embedded Master-
class, which will form
part of National Electron-
ics Week at the NEC in
Birmingham, UK, from 8
to 10 April 2014.
Jim Thomas from test
and verification service
provider TVS will run a
half-day workshop that
will look specifically at
how the main features can
be extracted from a set of
requirements and a speci-

fication. The workshop
will also show how it is
possible to automate the
collection of metrics to
track the progress to-
wards the defined verifi-
cation targets. It will be a
practical workshop using
examples to help dele-
gates apply the ideas im-
mediately in their work.
Stefano Zammattio
from Altera will explain
how bringing FPGAs and
processors together on
one die has enabled them
to be integrated to a level
that simply was not pos-
sible when they were in
discrete device packages.

“This brings higher per-
formance and capabilities
that were not possible be-
fore,” said Zammattio.
“As these capabilities
were not possible previ-
ously, developers have lit-
tle experience of the
issues that can arise and
can easily develop sub-
optimal systems.”
Running Embedded
Masterclass and NEW to-
gether will help delegate
make best use of their
time away from the of-
fice, giving a opportunity
to learn and engage with
key industry experts in
one arena. The exhibition

will have a focused Em-
bedded Zone and the
seminar and workshops
theatres will be integrated
into this area giving dele-
gates time to engage with
suppliers, view demo
areas and discuss industry
issues in one location.
“Small, targeted events,
such as Embedded Mas-
terclass, are valuable to
visitors and exhibitors,”
said Chris Hills, CTO and
founder of Phaedrus Sys-
tems. “The tight focus on
a specific topic means
that all the time spent
there is devoted to rele-
vant discussions.”

Lessons to be learned at masterclass
include requirements and SoCs

The penetration ofWifi in
OEM embedded car info-
tainment systems will
reach almost 60% in
North America by 2019,
claims ABI Research.
Wifi is a hot topic
among car OEMs and a
small number of luxury
brands have already
launched LTE-basedWifi
hotspot systems during
the past twelve months.
Most major OEMs plan
to follow suit with some,
such as GM, claiming
that it will start offering
LTE-based Wifi hotspots
in its vehicles this year.
Car OEMs are looking
to replace expensive rear-

seat DVD players with
Wifi connected screens
and are keen to leverage
the latest 802.11ac Wifi
technology. The 802.11ac
protocol provides a num-
ber of benefits compared
with some of the older
Wifi protocols, including
higher data throughput
and reduced latency. Cou-
pled with LTE connectiv-
ity this will allow a host
of new high-bandwidth
services to be delivered to
rear-seat passengers as
well as provide a higher
level of interactivity, en-
abling passengers, for ex-
ample, to play games
online or connect to so-

cial media networks.
Wifi-based rear-seat
video streaming can con-
sume a lot of data and
thus the transmission
costs of such services are
likely to be high.
“Although some early
adopters and premium
customers might be will-
ing to pay an extra US$15
to $30 per month for the
convenience of built-in
Wifi connectivity, most
drivers will not be willing
to pay for an automotive
wireless plan on top of
home broadband and mo-
bile phone subscriptions,”
said Gareth Owen, princi-
pal analyst at ABI.

Passengers will also
have other options to ac-
cess Wifi connectivity,
such as via smartphones
or by tethering them to
the head-units, although
there are downsides to
this including weaker sig-
nal reception and inter-
ruptions when voice calls
are made or received.
“If the in-car Wifi mar-
ket is to develop, car
OEMs will have to work
with mobile operators to
develop initiatives such
as the introduction of
shared data plans which
would enable consumers
to add cars to existing tar-
iff plans,” said Owen.

In-car Wifi set to soar in North America
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Sensus Connect from Volvo

Parrot’s Soca connected-car concept

NEWS

With the launch of Sensus
Connect, Volvo Cars has
revealed an updated on-
board infotainment and
navigation system. The
cloud-based services let
drivers find and pay for
parking from their car,
discover restaurants at
their destination, stream
their favourite music
seamlessly and more. It
also uses built-in connec-
tivity supported by Pan-
dora Internet Radio.
“Technology should
make your life easier,”
said David Holecek, con-
nectivity brand manager
at Volvo. “That’s why we
listened carefully to our
customers when creating
Sensus Connect. It’s not
about offering a thousand
apps; it’s about giving
you precisely what you
need, before you even
knew you needed it.”
The in-car experience
includes a novel take on
all aspects of travelling.
Thousands of radio sta-
tions can be enjoyed in
the car and the navigation
system lets the drivers not
only set destinations
through their mobile de-
vice and get information
about their surroundings
through Wikipedia, but
also lets them find and
pay for parking at their
destination.
The park-and-pay appli-

Volvo sees Sensus for
on-board infotainment

cation is based on car-to-
infrastructure communi-
cations and points the
way to new possibilities
when the car starts to
communicate with its sur-
roundings.
“It’s all about giving

everyone an enjoyable,
easy-to-use and intuitive
experience,” said Hole-
cek. “There is no point in
filling a car with technol-
ogy if it comes off as
overwhelming, so our
main focus is always to
give our customers the
best experience available

and make it easy to di-
gest. Our cloud-based
apps update seamlessly.
Sensus offers the optimal
combination of input-out-
put methods and allows
the driver to turn the en-
tire car into aWifi hotspot
for all of their connected
devices.”
Partners on the project
included Ericsson, Pan-
dora, Here, Yelp,
Glympse and parking
service providers.
Sensus Connect will
allow Volvo drivers to
stream Pandora via a data

connection provided by
the built-in modem or
smartphone. Control of
features such as station
creation and thumbs feed-
back are available via the
head unit, making access
to personalised radio in
the car is as easy as FM
radio.
“Two of my favourite
parts of the new Sensus
Connect are Glympse, an
app where you can share
your position with others
to see on their phones,
perfect when carpooling
or visiting a friend’s
house for the first time,
and the fact that the entire
car works as a Wifi
hotspot for all your con-
nected devices, using an
integrated roof-top an-
tenna to ensure the best
possible signal recep-
tion,” said Holecek.
The updated Sensus
Connect will be available
in all new Volvo models
starting in May 2014.
Drivers who already have
Sensus Connect in their
cars today will be offered
an update for their sys-
tem.

Tuxera’s Exfat product
has been approved as a
Works with Genevi com-
ponent, an expansion of
the in-vehicle infotain-
ment compliance pro-
gramme.
Exfat is a Linux kernel
module component in
production on automotive
platforms. Using this ele-

ment for plug-and-play
compatibility means there
is no need to reformat and
it supports high-capacity
SDXCmemory cards and
the latest USB storages.
"With longstanding ex-
pertise in Linux, Android
and other platforms, we
are excited to contribute
in making Genivi a fully

interoperable, production
ready in-vehicle infotain-
ment platform,” said Viet-
Anh Pitaval, business
development director at
Tuxera. “Tuxera file sys-
tems provide backbone
interoperability features
critical for connectivity
with today's consumer
electronics devices.”

Tuxera receives Works with Genivi approval for Exfat

Voicebox Technologies is
working with Elektrobit
to provide advanced nat-
ural language capabilities
to the EB Guide HMI de-
velopment platform.
“We are excited to
make our unique voice in-
terface capabilities avail-
able on Elektrobit’s
platform that is based on
a vision we share – that
consumers expect their
automotive applications
to have an HMI more
similar to their other con-
sumer devices,” said
Mike Kennewick, Voice-
box’s CEO.
EB Guide has a wide
range of consumer-in-
spired features, including
3D content import, graph-

ical animations and ef-
fects, speech recognition
for dynamic data, as well
as multi-touch and touch
gesture recognition for a
smartphone-like user in-
terface. It also lets car
makers and suppliers cre-
ate multi-modal HMIs
with HTML5 app-like
content.
These capabilities will
be enlivened through the
use of Voicebox’s Con-
versational Voice technol-
ogy, which leverages
context management to
allow consumers to go
beyond the current voice-
search paradigm. In con-
trast to the traditional
single-question, single-
answer approach, Voice-

box lets users query mul-
tiple topics in any order
that is natural for them,
and to ask follow up
questions.
“The auto industry is

working to provide driv-
ers with the same seam-
less experience they’ve
come to expect from their
smartphones and other
consumer electronics
products,” said Martin
Schleicher, Elektrobit’s
vice president of infotain-
ment products and strat-
egy. “By combining
Voicebox’s technology
with Elektrobit’s HMI
products we enable a safe
and non-distracting use of
advanced voice interfaces
with the in-car HMI.”

Elektrobit and Voicebox
team on HMI development

At this month’s Con-
sumer Electronics Show
in Las Vegas, Parrot
demonstrated Soca, a
scalable, connected mul-
timedia system based on
Android and designed for
car manufacturers. Parrot
is noted for producing
wireless peripherals for
smartphones and tablets.
With Soca, Parrot says
it offers a unique vision
of the connected car via a
scalable and flexible info-
tainment system running
on Android 4.4, with no
modification of the
source code.
The aim is to simplify
the lives of car manufac-
turers with technologies,
connected both wirelessly
and via Ethernet, using a
system based on Android
from Google.
Soca is an open system,
with tactile and vocal in-
terface, and a customis-
able user interface that is
consistent with the car
brand. Features include:
Android Apps (driving
assistance, navigation,
music and games); Ether-
net in TCP/IP; and audio
video bridging (AVB)
that transmits in the car
all content and video flux
in 1080p including im-
ages from rear cameras.
The result is fewer cables,
reducing the weight of the
vehicle.
Drivers and passengers
will be able to access the
information of an on-

Parrot unveils connected car vision at CES
board computer via Blue-
tooth, Wifi , USB or 4G
modem. This will also
allow Bluetooth hands-
free telephony.
Extended capabilities
include Miracast for the
mirroring of the smart-
phone. Optional will be a
smart antenna (a software
defined radio), that brings
AM and FM radio, digital
radio and TV, and GPS.
Though it is based on
the latest technologies
and protocols, Soca also
uses known, well-tried
and economic hardware

systems. For passengers’
screens in the headrests,
car makers can deploy
systems that are similar to
tactile tablets, based on a
processor such as NVidia
or Parrot P7.

The architecture runs on
a 1-Din Linux box that is
based on a dual-core P7
processor.
Soca will be available
this year and the smart
antenna in 2015.
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Customisable power con-
trol panels will be able to
integrate electrical power
distribution and dash-
board switch panels in
one, self-contained unit.
A prototype of the Cartek
product was on display
with the plan for it to go
into production about a
month after the show.
“It is a bespoke prod-
uct,” said Cartek manag-
ing director Neil
Armstrong, “so we will
design it to the cus-

tomer’s specifications. It
is going through bench
testing at the moment.”
Users can choose the
number of channels,
channel functions, power
connection types, button
colours and switch panel
shape, graphics and
mountings. There is a
choice of 7.5, 15 or 30A
current settings. The
power connections range
from low-cost spade ter-
minals to high quality
Deutsche motorsport con-

nectors. There is a status
LED for each channel.
By incorporating power
switching and over-cir-
cuit protection, these
units remove the need for
separate switches, relays,
fuses or circuit breakers,
and reduce wiring.
“This is aimed at any-
one producing race cars,”
said Armstrong. “It re-
duces the amount of ca-
bling involved. It is
completely self con-
tained. Reducing wiring

A ride-height laser and
turbo speed and tempera-
ture sensor were both
launched by KA Sensors
at the show. The RHL3
ride-height laser has been
designed to withstand the
harsh motorsport and in-
dustrial environments
while the KTSM sensor is
for use on performance

engines as a control or
analysis instrument.
“The RHL3 is based on
a true laser, not infra-
red,” said KA Sensors di-
rector Peter Trevor. “It
bounces off the surface of
the track and is very accu-
rate.”
The sensor has a small
diameter visible laser that

The NRH275DR from
Penny & Giles is a rotary
position sensor with no
contacting mechanical
parts, which gives it the
reliability needed for mo-
torsport applications; it
was originally designed
for use on specialist vehi-
cles deployed in extreme
and hostile environments.
“There is no contact be-
tween the magnet and the
sensor so there is no prob-
lem with limited life,”
said marketing manager
Mike Iles. “It is fully

Sports Timing Systems
(STS) was celebrating the
first two installations of
its all-in-one digital flag
system for race tracks.
The installations of the
Digi-Flag system were at
the PF International Kart
Circuit in Grantham and
at Hunts Kart Racing
Club in East Anglia.
The system can provide
clear visual indication of
circuit conditions, driver
warnings and instructions
instantly while continu-
ously logging all interac-
tions. Thought the first
two installations have
been for karting, that is
not the only target.
“There are lots of kart
circuits interested,” said

STS director David
Jones, “but it is also
aimed at bigger circuits.
There are a lot more kart
circuits though, and that
is where the most sales
will come from.”
LED screens are used
around the circuit, and
these are bright enough to
be visible in most weather
conditions to relay infor-
mation to drivers and
spectators. They can also
be used for advertising.
The race director can
control the system from a
laptop from which can be
seen almost any aspect of
the race. The director can
also send messages direct
to individual drivers.
“You don’t have to wait

Power control panels can be
made to customer design

Laser and turbo sensor make show debuts

Neil Armstrong

Mike Iles

Peter Trevor from KA Sensors

David Jones from Sports Timing Systems

reduces weight and it in-
creases reliability because
there are fewer connec-
tions.”

is reflected off the track
surface to a charge-cou-
pled device that deter-
mines the height from the
ground. Supplied in two
measurement ranges of
200mm (60 to 260mm)
and 500mm (200 to
700mm), the device has a
measurement rate of
750Hz and linearity be-
tween 0.2 and 0.5%.
“We looked at other
laser products out there,
and they had problems
with vibration and tem-
perature,” said Trevor.
“So we have made ours to
work between +60 and
+110˚C and we have in-
creased the vibration pro-
tection.”
The lens on the front is

also easily replaceable, he
said, because racing cars
tend to travel very close
to the ground so stones
can bounce up and smash
the lens.
The KTSM uses eddy
current technology to de-
tect directly either alu-
minium or titanium
compressor blades and
can measure speeds up to
400,000rpm.
“It gives you a speed
output but it also gives
you a temperature out-
put,” said Trevor. “That is
unique.”
The speed signal output
can be measured as a TTL
pulse per blade, pulse per
revolution or 0 to 5V ana-
logue.

First two circuits install
digital flag system

for a marshal to take a
flag out,” said Jones.
“You can inform drivers
of slippery surfaces or
send individual warnings
to drivers if, say, there is a
fault on their car.”
All incident data con-
cerning what happened,
when and what action

was taken are logged and
time stamped for post-
race analysis.
“Formula One has
something similar,” said
Jones, “but not the gen-
eral circuits. Some can do
yellow or green lights but
don’t have the direct mes-
saging ability.”

No contacts give rotary sensor longer life

solid state so it has an un-
limited mechanical life-
time.”
The device is suitable

for throttle position sens-
ing, suspension rotation
sensing and feedback ap-
plications.
The chip has two sepa-
rate circuits powered
from a 5V supply.
“Effectively, there are
two sensors,” said Iles.
“This can be useful for in-
dustrial applications. In
Europe, the machine
safety regulations require
a lot of the electronic con-
trol systems to have a
back up in case one goes
down. It can thus increase

reliability and safety.”
The sensor can be fac-
tory programmed to han-
dle 20 to 360˚, and this
can be done in one-degree
steps.
“We can scale the volt-
age output to whatever
movement the customer
wants to detect,” said Iles.
Penny & Giles is part of
the Curtiss-Wright Indus-
trial range of companies,
which also includes
Arens, PG Drives Tech-
nology and Williams
Controls.
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Controls for the Audi MMI Navigation Plus platform

Michael Mauser

Connectivity
is king

Michael Mauser looks at how new
architectures are delivering connected
infotainment into vehicles

abling drivers to view and adjust
key vehicle parameters such as
climate, suspension and gear shift
settings.
The core of the system is the
central MMI unit, and it is this
that enables the integration of
other devices. With its dual-
processor design, it comprises two
main units – the car radio control
unit and the MMX board (Multi-
Media eXtension). This plug-in
module integrates memory func-
tions and the latest-generation
NVidia Tegra 3 processor to man-
age online and media apps, voice
control, navigation and telephone
features. It is also provides the
higher graphics performance
needed for sophisticated mobile
applications. And the unit incor-
porates a Jacinto processor, which
is a specialised processor for auto-
motive infotainment.
A key requirement from car
manufacturers is ease of upgrade-
ability, and was a design requisite.
From the outset, engineers created

an architecture designed to permit
hardware to be updated through-
out the vehicle lifetime, for exam-
ple with interchangeable MMX
boards.
Long-term connectivity was at
the forefront of minds when the
interfaces were selected. The lat-
est MMI system is designed to
work with the Most 150 interface.
Most, or Media Oriented Systems
Transport, a high-speed multime-
dia network technology, has be-
come a de facto standard in
vehicles worldwide and is used in
a significant number to message
between units on the infotainment
architecture.
This most recent version, Most
150, provides a physical layer to
implement in-vehicle Ethernet. By
adding an Ethernet channel with
adjustable bandwidth to the con-
trol message channel, the system
can also stream the data channel
and packet data channel already
present. Another innovation in the
latest MMI system is support for

Connectivity demands from
consumers are on the rise
and there is a real need for

systems that can seamlessly con-
nect separate domains into inte-
grated products for navigation,
entertainment and phone. Audi,
with its MMI (or Multi Media In-
terface) infotainment system, is
advancing work in this area, pro-
viding innovative solutions to the
problems raised.
Today’s drivers expect in-vehi-
cle technology to keep pace with
the rate of innovation they en-
counter with their consumer de-
vices. Connectivity is a crucial
element meaning vehicles need
intuitive connectivity at source.
The newAudi MMI Navigation
Plus platform aims to deliver that
in a safe and secure way to pro-
vide a broad range of connected
lifestyle services in the car. Being
the “Plus” derivative, the MMI
does more; providing navigation
as well as multimedia and tele-
phone functions, as well as en-
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Explosive view of the Audi MMI Navigation Plus platform

The MMI Navigation Platform brings more control to Audi cars

the Can interface. This improves
connectivity with vehicle and
gateway functions such as car di-
agnostics and driver assistance
features. In the case of Audi, that
includes its assisted parking func-
tion, for example, all of which
creates an integrated control cen-
tre in the vehicle.
The infotainment unit is de-
signed to facilitate high-quality
playback of music and video files
through seamless connectivity
with a host of devices. With future
broadcasting in mind, it supports
Dab, has two SD card slots and
can play DVDs. Safety is para-
mount and engineers decreed that
the video image is frozen while
the car is moving. Reinforcing
connectivity, it also connects di-
rectly with USB sticks and MP3
players and the MM display can

even show an Apple device’s
playlists. As an attractive feature
for customers, owners can store
music on the infotainment sys-
tem’s own HDD, creating a form
of jukebox.
With demand for high quality
audio, the MMI’s engineers
wanted to ensure excellent audio
feedback. The requirement led en-
gineers to integrate the radio tuner
in the main unit, eliminating the
weight and complexity of an ex-
ternal unit on Most. A six-channel
class D amplifier is also integral,
again avoiding the need for a
more complex, distributed archi-
tecture. Selecting a class D ampli-
fier offered the advantage of a
theoretical power conversion effi-
ciency of 100%, with no heat dis-
sipation. It also helped the
engineers keep weight and pack-

age size down, a key requisite for
today’s vehicles.

Internet connectivity
Arguably the most important de-
vice to connect is the user’s
phone. Smartphone integration is
fast becoming a key element
within the infotainment system;
with data, music and phone con-
tacts, users need simple ways to
dock devices into the vehicle sys-
tem. Research indicated that Sim
Access Profile, supported by
many phones, and enabling the
phone to connect to the car and
use its antenna, was the preferred
option. For users not wishing to
connect a phone, the MMI can be
fitted with a sim card.
Audi online services allow the
car to retrieve up-to-date informa-
tion from the internet via mobile

networks such as LTE. The LTE
network supports downstreaming
data rates of up to 150Mbit/s. This
could enable high speed streaming
of movie data. As well as LTE, the
MMI works with GPRS and Edge
(UMTS) modems and on-board
wlan. This provides occupants
with a stable hotspot and reduces
driver distraction.
Demand from the market led to
the introduction of a Map (Mes-
sage Access Profile) client, which
enables the infotainment unit to
download and display emails from
vehicle occupants’ portable de-
vices and smartphones.
Unlike other premium car man-
ufacturers, Audi has elected not to

use a touchscreen preferring a
control dial as its central interface.
This is rotated to navigate up and
down through menus, and pressed
to activate functions. To avoid
drivers taking their eyes off the
road, it can also be voice-con-
trolled. The latest version of MMI
Touch has a separate touchpad for
entering addresses or selecting
songs.
Navigation plays a key role in
the MMI. The integrated GPS is
complemented by 3D city maps,
3D landmarks, digital terrain
modelling, and 3D brunnels
(bridge and tunnels), plus web ac-
cess to weather and traffic infor-
mation.

With the latest-generation MMI
with Navigation Plus, drivers can
now also connect to Google
Streetview. Data are buffered
when the connection is active,
meaning that data loading opera-
tions are undetectable to vehicle
occupants. To avoid roaming
charges that users might incur ac-
cessing the web or apps outside
their country, the integrated GPS
navigation function itself works
without a connection with the in-
ternet. �

Michael Mauser is executive
vice president and co-president
of the infotainment and lifestyle
divisions at Harman
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terface and power from every de-
vice on the go. Meeting this grow-
ing demand for the best possible
consumer experience, within
time-to-market demands, is in-
creasingly falling in the infotain-
ment domain.
Infotainment units are hardware

devices used in vehicles to pro-
vide navigation, connectivity and
audio and visual entertainment.
Most vehicles nowadays have in-
fotainment for entertainment, con-
nected with devices such as
personal navigation systems and
smartphones with a hands-free car
kit. Smart phone connectivity
bridges the product life cycle gap
between car infotainment systems
and smartphones, using the ad-
vances made in a rapidly expand-
ing smartphone based
infotainment system.
In-vehicle infotainment features
include handset integration, head-
up display, infotainment systems
for driver assistance, interior per-
sonalisation and cloud-based info-
tainment. The million dollar
question is: Can a smartphone re-
place all systems used in the car,
from dashboards and navigation
systems to car audios and telemat-
ics?
Integrating technology to sup-
port multiple features or systems
is not a new idea. Indeed, many
automotive component suppliers
are involved in integrating the ex-

Automotive infotainment is
one of the fastest growing
technologies in the indus-

try – a growth trend expected to
continue with the smartphones
technology boom.
Consumers want PC-like re-
sponsiveness, human-machine in-

CLEVER CARS

Vageesh Kumar
explores the world
of intelligent
in-vehicle
infotainment

Vageesh Kumar

isting car navigation system with
the car audio and the mobile
phone, using a hands-free kit or
Bluetooth.
Fresh thinking and focus is all
that is required to bring about a
change in the automotive infotain-
ment domain. Including a cluster
dashboard in the integrated prod-
uct with a smartphone could well
be the future trend. The possibility
of standardisations, with Mirror-
link, which uses virtual network
computing (VNC), has added
strength to handset integration.
Infotainment systems are not
only used in entertainment, they
are also used in road assistance
for driver safety, with features
such as video and data recording
from rear view and night vision
cameras and black box recording.
Add an augmented reality head-up
display and you not only have a
driver that stays focussed on the
screen, but also one that assimi-
lates more information on the fly.
There is a huge and growing
market opportunity for in-vehicle
infotainment (IVI) systems that
create a superior in-car user expe-

rience. The interlacing of the car’s
IVI system with the driver’s mo-
bile device and applications can
help achieve that connected car
experience. The main mobile ap-
plications used for music stream-
ing include Spotify and ITunes,
with each media player using dif-
ferent methods to get user experi-
ence data.
This convergence enables the
creation of innovative applications
that interact with the electronics
control unit for remote monitoring
and control of in-car multimedia
experiences, navigation and inter-
net connectivity.
Intelligence in IVI can be used
in various scenarios and with dif-
ferent implementation approaches.

Proposed approach
With rapid growth in smartphone
and cloud technologies, con-
sumers are clamouring for live
streaming of music, internet radio
and smartphones. Ideas for ad-
vanced infotainment features inte-
grate both user behaviour and the
next level of data based infotain-
ment systems. They can:Features that can be included in an in-vehicle infotainment system
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• Add power to IVI by manually
personalising the media source
playlist or by automating the
choice of entertainment based on
user behaviour data. User behav-
iour data are derived by analytics
inputs from interactive voice
recognition, based on the mood of
the vehicle owner.
• Enrol on-demand entertainment
from cloud-based sources to intel-
ligent in-vehicle infotainment in-
stead of local media databases
such as DVD players, or Blue-
tooth streaming audios.
• Share and store media files such
as photos, music and videos. Ex-
amples include cloud based media
databases such as Twonky, Plex
and air video. This sharing of
media files will lead to saving
local space and having more
media choices between groups.
Universal plug-and-play and
digital living network alliance

software help people enjoy per-
sonal and online music, photos
and videos. They are also used to
share favourite media with PCs,
TVs, stereos and other devices
connected to the network.
Vehicle-to-vehicle communica-
tions can be used to transfer music
by extending vehicle interior per-
sonalisation such as ambient and
mood lighting, and instrument
cluster rearrangement to include
the user’s choice of music. This
opens up the possibility of com-
pletely altering how the car’s
dashboard and other interior com-
ponents look.
Having integrated technology by
extending the human-machine in-
terface of smartphones with navi-
gation units, virtual network
computing, hands-free or Blue-
tooth interfaces can also be used.
Registering vehicle health re-
ports on an infotainment device

would also be possible as an ad-
vanced feature. This is a feasible
scenario as intelligent in-vehicle
infotainment acts like a stand-
alone electronics control unit
(ECU) and could easily be inter-
faced by a gateway to talk to other
ECUs. An application that is resi-
dent on the infotainment unit can
typically use standard on board di-
agnostic tests to provide vital
health information.

Typical use cases
This system architecture could,
for example, be used for intelli-
gent profiling. It could detect kids
in a vehicle through an interactive
voice recognition system or an
image processing system, using
the human detection algorithm.
Then, if you have broken your
promise of taking them for a pic-
nic, playing songs of their choice
could perhaps appease them! Also, lone drivers, identified by

interactive voice recognition or
image processing, could choose
pre-set music or make a mood-
based profile to help them relax.
Profiling can be achieved two
ways – manually or semi-auto-
matically. Semi-automatic profil-
ing takes inputs such as voice
recognition for identifying per-
sons, a human detection algorithm
to detect images of users in the
cab, or even noise level detection.
More intelligence can be added
by getting cloud-based songs, de-
pending on the user situation. In-
deed, making an interactive radio
by requesting for a song to be
broadcast is one of the challenges
that need support from the cloud
or a frequency modulation radio
service provider.

Behaviour analytics
Some existing media players dis-

tinguish user behaviour patterns in
thick and thin clients, where ana-
lytics is done on the device itself,
as well as in the cloud. Media
players use their own technique or
approach to analyse user behav-
iour. The big disadvantage is that
logging too much user behaviour
data makes the device perform-
ance low. A cloud-based system,
which distinguishes user behav-
iour patterns using analytics, is
done online. Cloud based players
perform better, as they put a lower
burden on the central processing
unit.
Examples include: Genius
Mixes in ITunes; the Last FM fea-
ture in Spotify; the history based
choice feature in Pandora; and the
history based channel selection
satellite radio.
For example, ITunes has a big
music database with intelligence
in PC applications. It uses the Ge-

nius feature to create a playlist
from the library based on a single
selected song played on the drive.
Spotify, however, streams music
online, has an on demand option
and is mostly free. And Pandora
chooses a song or artist based on
history.

Conclusion
Allowing users to personalise
their cars and infotainment sys-
tems with user experience data,
music, apps, themes and colours
of their choice can only enhance
their driving experience. Integrat-
ing these features with customised
human-machine interfaces to re-
tain brand identity can be a key to
success in an exponentially grow-
ing industry. �

Vageesh Kumar is an executive
at Mindtree, specialising in the
automotive domainMore intelligence can be added from the cloud

Infotainment systems can provide visual entertainment for passengers Photo: Volvo
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The convergence of different
technologies is pushing ve-
hicle manufacturers to de-

velop networked strategies that
will bring connection and conven-
ience to drivers that were previ-
ously only imagined. This
technology will also enable busi-
nesses to manage their mobile as-
sets more effectively while
providing greater benefits to staff.
For years now aftermarket in-
vehicle technology has been mov-
ing at a far greater pace than the
factory options offered by vehicle

Data
highway

The connected vehicle is set to revolutionise in-vehicle
information systems to the benefit of businesses and
staff alike. Sergio Barata explains

Sergio Barata

manufacturers, but everything
seems to be balancing out as tech-
nologies advance and vehicles
come up to speed.
An example here is the built-in
hands-free kits for mobile phones
provided by some upmarket man-
ufacturers in the early 2000s that
were soon out of date as smart-
phone technology evolved.
In the same way that it was once
common practice for consumers
to buy an aftermarket car stereo
system, now every car comes with
a decent sound system, soon man-

ufacturers will be offering factory-
built connectivity that will work
with virtually any device running
on any operating system. This will
rationalise the use of devices such
that drivers no longer need to
carry a satnav, work phone or de-
vice, and a private mobile phone.
Nor will the vehicle need to be fit-
ted with a separate black box for
the engine diagnostics and telem-
atics system. All information sys-
tems will reside on one device,
and come factory-fit.

Convergence
This catalyst is being caused by
the maturing of several converg-
ing technologies. Systems such as
GPS, GPRS, 3G and soon 4G are
increasing in coverage, bandwidth
and reliability. This is enabling a
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range of applications such as
ubiquitous satellite navigation
through to specialist mobile re-
source management systems that
track vehicles, and highly com-
plex telematics and engine and
vehicle management systems that
can provide remote diagnostics.
Add to this the proliferation of
cost effective, reliable and secure
cloud storage, and we are starting
to see the very real possibility of
pulling together a whole host of
applications that will provide bet-
ter opportunities for businesses to
improve efficiency and deliver
better customer service.
Factory-installed connectivity
using a mix of these technologies
is leading to the emergence of the
connected vehicle where organisa-
tions managing large fleets of ve-

hicles, as well as the individual,
can potentially use one device to
connect to all their mobility plat-
forms. So, for an employee, they
may use navigation and routing
throughout the day, receive job al-
location information and access
customer information and other
specialist knowledge held on the
corporate network – all from a
mobile device.
With secure bidirectional com-
munications, they can provide re-
ports as jobs are completed, and
they may even receive feedback
about their driving behaviours,
helping them work towards being
a safer driver. During the evening
they may use the same device to
check email and access social net-
works such as Twitter, Facebook
and Linkedin.

Mobility
The latest innovative business
products that take advantage of
the connected vehicle provide a
range of cloud-based applications
accessible using any device. Cru-
cially, these systems are open and
interoperable, meaning enterprises
are not locked into one vendor,
but may pick and mix their mobil-
ity applications to best meet their
exact business requirements. The
latest heads-up displays and real-
time driver coaching alerts help
employees be more productive,
while staying safe and compliant
with the organisation’s driver and
behaviour guidelines. Use of paid
for subscription services such as
traffic and weather together with
proprietary information layered on
top of a cloud-based location in-

There is a proliferation of cost effective, reliable and secure cloud storage

Specialist mobile resource management systems can be used to track vehicles

telligence platform can help or-
ganisations locate the most appro-
priately skilled staff member with
the required tools on board to at-
tend an emergency call out, the
quickest. Due to weather or traf-
fic, this may not always be the
closest employee.
In addition, the same connectiv-
ity will enable advanced diagnos-
tics seen currently only in the very
latest telematics products, using
whatever black box is preinstalled
in the vehicle. These systems can
provide information remotely on
servicing and other key mainte-
nance issues, helping to prolong
vehicle life, improve residual val-
ues and reduce insurance premi-
ums. Such systems are also likely
to incorporate the new eCall sys-
tem (due to go live in 2015) that

automatically calls for emergency
assistance in the event of a serious
accident anywhere in Europe,
similar to the OnStar service from
GM in the USA.

Service
As we continue to see announce-
ments from the leading vehicle
makers such as Ford, GM, Volvo
and others regarding the develop-
ment of the connected vehicle, so
we can expect to see the wide-
spread adoption of multi-purpose
in-vehicle systems. These will be
accessed using standard smart-
phones and tablet type devices,
many of which will be owned by
the employees themselves.
While organisations can reap the
benefit of this widespread con-
sumerisation of IT, they will also

need to select systems that have
open hardware platforms and can
run on multiple devices. However,
the savings are there to be made,
leading to greater efficiency when
managing mobile resources, in-
cluding job allocation and work
order management. Connected ve-
hicles with real-time driver feed-
back ensure compliance with
current driving legislation and
greater safety on the road. More
consistent driving and least-cost
routing can result in greater fuel
savings, a major environmental
concern for every organisation.
All this leads ultimately to better
service for the customer, which
also affects the bottom line. �

Sergio Barata is general
manager of Telogis in Emea
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NVidia’s latest mobile
processor – the Tegra K1
– is an automotive-grade
version of the same GPU
that powers the world’s
ten most energy-efficient
supercomputers; the com-
pany believes it will help
self-driving cars advance
into the mass market.

The K1 can drive cam-
era-based, advanced
driver assistance systems
(adas), such as pedestrian
detection, blind-spot
monitoring, lane-depar-
ture warning and street
sign recognition, and can
also monitor driver alert-
ness via a dashboard-
mounted camera.

It can also create razor-
sharp, photo-real 3D
graphics.

Using the company’s
Material Definition Lan-
guage – which simulates
how light reflects and re-
fracts off of actual mate-
rials – digital instrument
clusters and infotainment
systems can be cus-
tomised with virtual ma-
terials.

The processor has a
quad-core CPU and a
192-core GPU using the
NVidia Kepler architec-
ture, the basis for the
company’s range of
GPUs.

“To process the steady
deluge of sensor and cam-
era data required by a

Mobile processor paves way
for self-driving vehicles

self-driving car, NVidia is
bringing highly energy-
efficient supercomputer
technology inside the ve-
hicle,” said Taner Ozce-
lik, vice president and
general manager of
NVidia’s automotive
business. “Tegra K1
solves this by providing
ten times the computing
power of previous mobile
processors without con-
suming additional en-
ergy.”

The processor is the
first mobile processor to
support Cuda – the paral-
lel computing platform at
the heart of modern com-
puter vision. In its auto-
motive-grade form, this
chip is hardened to with-
stand a wider range of
temperatures and with-
stand harsher operating
conditions.

“Audi and NVidia have

a long, deep partnership,
in which we’ve utilised
three generations of Tegra
to bring industry-leading
capabilities to the instru-
ment cluster, infotain-
ment and rear-seat
entertainment systems,”
said Ricky Hudi, chief
executive engineer of
electrics and electronics
at Audi. “Tegra K1 opens
a new chapter for Audi to
deliver revolutionary su-
percomputing advances
to the car, paving the way
to piloted driving experi-
ences.”

Adas products in the
market are based mainly
on proprietary processors.
The K1 moves beyond
this limitation by provid-
ing an open, scalable plat-
form. It is fully
programmable, so it can
be enhanced via over-the-
air software updates that

support new functionali-
ties as they become avail-
able from car makers.

“Advanced computa-
tional technologies are
the foundation for turning
automobiles into the most
innovative, capable and
desirable mobile devices
in the future,” said Thilo
Koslowski, vice president
and lead automotive ana-
lyst at market watcher
Gartner. “By offering
over-the-air upgradeabil-
ity of these technologies,
automakers can improve
existing in-vehicle fea-
tures and offer new ones
over the course of the ve-
hicle lifecycle.”

The product will be
available to automotive
OEMs and tier-one sup-
pliers as a visual comput-
ing module (VCM). The
VCM delivers a full com-
puter system for the vehi-
cle, capable of running
various operating systems
including QNX, Android,
Linux and Windows.

The Tegra VCM allows
in-vehicle systems to be
easily upgraded as newer
hardware becomes avail-
able, closing the gap be-
tween the rapid pace of
innovation in the con-
sumer electronics space
and the longer develop-
ment lifecycles typically
experienced in the auto-
motive industry.
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A module that integrates
a satellite receiver IC plus
all passives and a pre-
tuned GPS antenna in a
22 by 22 by 8mm pack-
age is available from U-
Blox.

The Pam-7Q GPS and
QZSS antenna module is
said to combine low
power consumption with
high-sensitivity, noise
suppression and I2C and
uart interfaces.

“For small and medium
production runs, sourcing
and tuning of an external
GPS antenna can be ex-
pensive and logistically
difficult,” said Thomas
Nigg, vice-president of
product marketing at U-
Blox, “The Pam-7Q is a
perfect, drop-in solution
to this problem. It pro-
vides instant, high-perfor-
mance global positioning;
no additional components

are necessary.”
It can be integrated into

existing designs or sol-
dered with a pin-header to
a customised PCB. The
18 by 18mm patch an-
tenna gives optimal per-
formance independent of
orientation. Immunity to
jamming is achieved
through integration of
dual saw filters.

The module uses
GPS/QZSS chips quali-

fied according to AEC-
Q100 and made in
ISO/TS 16949 certified
sites. Qualification tests
are performed as stipu-
lated in the ISO16750
standard: “Road vehicles
– Environmental condi-
tions and testing for elec-
trical and electronic
equipment.”

The module is form-
factor compatible with its
predecessor, the UP501.

Antenna module
integrates satellite
receiver circuit

NXP Semiconductors has
introduced the SAF360x
in-car digital radio IC
providing multi-standard
support and claimed
breakthrough reception
performance to improve
digital audio quality. It re-
places up to six chips
with a single IC and is
said to reduce the foot-
print of an automotive
digital radio application
by over 75%.

The software-defined
radio co-processor can
decode all three major
digital terrestrial radio
standards – Digital Radio
Mondiale (DRM), HD
radio and Dab, Dab+ and
T-DMB. Features include
maximum ratio combin-
ing (MRC) for Dab and
HD radio, and scalability

for single, dual and triple
tuner use cases.

“The SAF360x series –
code-named Saturn – is
the culmination of more
than a decade of develop-
ing in-car digital radio so-
lutions and finally offers
the all-in-one integration,
true multi-standard sup-
port and breakthrough re-
ception performance that
leading car infotainment
system suppliers have
been waiting for,” said
Torsten Lehmann, senior
vice president at NXP
Semiconductors.

Car manufacturers are
expected to go into pro-
duction with the first dig-
ital radio systems based
on the SAF360x this year.
The company showcased
the chip at this month’s

Consumer Electronics
Show in Las Vegas.

By using software-de-
fined radio, it allows the
same hardware to be used
to decode multiple stan-
dards. It could also be
used to support digital
radio standards that
emerge in the future.

It suits OEMs and tier-
one suppliers introducing
in-car digital radio sys-
tems in emerging markets
such as India, Russia and
Brazil.

With support for up to
three tuner inputs, the
chipset can be used for
Dab, MRC and back-
ground scan or data serv-
ices. Using wideband
technology and software
algorithms, it provides
fast Dab scanning and

sync time, enhanced tuner
sensitivity and seamless
Dab-FM-Dab blending.

For HD radio systems,
which are gaining popu-
larity in the USA and
Mexico, it provides en-
hanced reception via
MRC. It can be used in a
wide range of HD radio
cases with a single tuner
or up to three high-end
tuner inputs. With the
availability of three
tuners, it can be used to
support HD radio diver-
sity reception, with back-
ground scanning or data
services decoded from a
second station in parallel.

The digital radio co-
processors work seam-
lessly with the company’s
car radio and audio DSPs
and AM and FM tuners.

Digital radio IC provides multi-standard support
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Programmable geometric
image processors for au-
tomotive cameraa and
head-up displays have
been introduced by Geo
Semiconductor.

The GW3100 integrates
the company’s EWarp
geometric processing
core and a Tensilica CPU
with parallel interfaces.
The programmable geo-
metry processing engine
is optimised to process
video resolutions typi-
cally found in the auto-
motive HUD market
without adding external
dram thus enabling a
lower overall system
power, size and cost.

The GW3200 and
GW3210 products inte-
grate an Apical image sig-
nal processor with high
dynamic range process-
ing along with the EWarp
core. Similar to the
GW3100, they have been
optimised to run without
external dram and are
suitable for applications
such as backup, blind
spot, surround and front
viewing automotive cam-
eras where power and
size limitations are criti-
cal factors.

Features of the image
signal processor include:
2Mpixel, 1080P60 reso-
lution support; auto expo-

sure; auto white balance;
spatial noise reduction;
sharpening and colour
correction; and high dy-
namic range support with
local tone mapping pro-
cessing.

EWarp features include:
190˚ fisheye lens image
restoration; embedded
engine for real-time geo-
metric transform genera-
tion; electronic pan, tilt
and zoom; projection dis-
tortion correction; pin-
cushion and barrel
distortion correction; key-
stone correction; rota-
tional correction; and
automatic digital calibra-
tion and alignment.

Processors suit camera
and display applications

Willow Technologies has
introduced the DG17M
pre-charge relay for high-
voltage automotive hy-
brid and electric vehicles
and Durakool’s DG85F
relay for 24V DC systems
in commercial vehicles,
buses, construction ma-
chinery and 24V DC
motor control switching
at up to 60A with no de-
rating.

The DG17M for elec-
tric mobility vehicles
measures 26.5 by 21.5 by
21.5mm and the design is
optimised to enable

switching loads of up to
10A at 450V DC.

“It’s impressive that
even under fault condi-
tions the dependable
DG17M disconnects the
pre-charge circuit from
the traction battery,” said
John Merrill, relays prod-
uct manager at Willow.

These relays are prima-
rily used in pre-charging
the DC high-voltage sys-
tem in hybrid, fuel cell
and full battery electric
vehicles. They are a light-
weight, safe and reliable
product with two arc ex-

tinguishing magnets.
“For high-voltage ap-

plications with levels up
to 450V DC and for pre-
charge currents and limit-
ing break currents up to
10A, the miniature pack-
age and PCB mount de-
sign make the DG17M an
obvious choice,” said
Merrill.

With a contact gap of
more than 1mm, the
DG85F uses a Mini-ISO
package that fits common
sockets and wiring with-
out the need for a special
connector. Existing de-

Relays target EVs and buses

signs using 12V DC can
be uprated by changing to
this relay.

It is available with
AgSnOInO contacts, suit-
able for motor inrush
loads and lamp load
switching.

Honeywell’s RTY series
of Hall-effect rotary posi-
tion sensors for angle
monitoring in harsh envi-
ronments are available
from TTI. The sensors
provide angle monitoring
in harsh transportation
and industrial applica-
tions. The devices have a
35 million cycle product
life.

They use a magneti-
cally biased, Hall-effect
integrated circuit to sense
rotary movement of the
actuator shaft over a set
operating range. Rotation
of the actuator shaft
changes a magnet’s posi-
tion relative to the IC.
The resulting flux density
change is converted to a
linear output. The IC, to-
gether with conditioning
and protection circuitry,
and the permanent mag-
net, are sealed in an IP67-
qualified rugged package
for durability in harsh en-

vironments.
Eight operating ranges

(50, 60, 70, 9°, 120, 180,
270 and 360˚) are tolerant
to over-travel and allow
use in most common ap-
plications. Low and high
voltage versions cover an
input range of 4.5 to 30V
DC. The sensors can be
used as a drop-in replace-
ment and benefit from in-
dustry-standard Amp
termination, a 32mm

mounting pitch, North
American and European
pinout styles, as well as a
compact package.

Although most applica-
tions require no lever, a
lever version is available.
The lever allows users to
reduce the number of
mechanical linkages re-
quired for their applica-
tion, which reduces the
overall cost. No brackets
are necessary.

Rotary position sensors
for angle monitoring

Suitable for automotive
use, the VLMx234 series
of power mini-LEDs
from Vishay Intertechnol-
ogy come in 2.3 by 1.3 by
1.4mm SMD packages.
Using AllnGaP technol-
ogy, they have a typical
luminous intensity of
3500mcd and maximum
luminous intensity of
4900mcd at 70mA.

The LEDs provide low
thermal resistance junc-
tion and ambient of
325kW and power dissi-
pation up to 200mW,
which enables drive cur-
rents up to 70mA.

Offered in super red,
red, amber and yellow,
the AEC-Q101-qualified
parts are for interior and
exterior lighting, dash-
boards, indicators and
backlighting for audio-
visual and industrial
equipment, LCD switches
and symbols, illuminated
advertising, and more.

The devices have a ±60˚
angle of half intensity and
a luminous intensity ratio
per packing unit of less
than 1.6, and are cate-
gorised for luminous in-
tensity and colour.

Lighting the
dashboard

The TBC plug connectors
from Multi-Contact are
suitable for mobile and
stationary applications.

They resist fuels and
other hydrocarbons and
can withstand tempera-
tures from -40 to +125˚C.

Available with 6 and
8mm contact diameters

and in two and three pole
versions, the range is
rated for voltages up to
1kV and continuous cur-
rents up to 180A.

They are for electric
motors and batteries in
electric vehicles such as
municipal vehicles, fork-
lift trucks and golf carts.

Rugged connectors resist vibration

Capacitors
RS Components is stock-
ing two low equivalent
series resistance (ESR)
polymer capacitors from
Panasonic.

For automotive, indus-
trial and telecoms appli-
cations, the Poscap is a
solid chip capacitor with
a sintered tantalum anode
and a highly conductive
polymer cathode, and the
Os-Con is a solid alu-
minium cap containing
conductive polymer elec-
trolyte material.

The Poscap has an ESR
down to 5mΩ and a tem-
perature range from -55
to +125˚C.

Both can be used as
smoothing, back-up and
bypass capacitors in vari-
ous applications.
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A unipolar Hall-effect
switch can provide self-
diagnostic capability. The
device from Allegro
Microsystems uses per-
formance monitoring in
line with automotive
safety requirements.

The A1160 allows
monitoring of device per-
formance and the self-
diagnosis of incorrect de-
vice operation.

The device is said to be
the only Hall sensor IC
capable of verifying
proper electrical perform-

ance and magnetic sens-
ing: a critical feature for
safety applications that
must adhere to automo-
tive Safety Integrity
Level (Sil) standards or
for those applications re-
quiring two sensors for
redundancy. The key to
the self-diagnostic capa-
bility is an integrated coil
surrounding the Hall
sensing element.

During normal opera-
tion, the device functions
as a typical unipolar
switch (with the output

Hall-effect switch checks itself
turning on in the presence
of a south-pole magnetic
field and turning off when
the field is removed), but
when the diagnostics pin
is pulled high it enters the
diagnostics mode. This
feature allows current to
pass through the inte-
grated coils, generating
magnetic field.

The nearness of the
coils to the Hall sensing
element lets the element
sense the field generated
by the coil, while ignor-
ing external fields.

In diagnostics mode,
the device will output a
PWM signal of 50% duty
cycle when the device is
properly sensing the in-
ternally generated mag-
netic field.

The diagnostics mode
exercises the entire elec-
trical signal path of the
integrated circuit, and en-

sures proper sensing of
the magnetic signal to
provide accurate device
functionality.

Using the device elimi-
nates the need for redun-
dant sensors in
safety-critical applica-
tions and satisfies most
Sil requirements.

Temperature stability is
improved through the use
of chopper stabilisation
techniques.

The device includes
output short-circuit pro-
tection and reverse bat-
tery protection, as well as
an internal regulator that
enables operation from
unregulated supplies.

It is targeted at the auto-
motive and industrial
markets, has an operating
temperature of -40 to
+150˚C and is supplied in
a surface-mount five-lead
(SOT-23W) package.


