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This is the central screen in the cockpit of the Bloodhound SSC, the
1600km/hr land speed racing car that will be used by driver Andy
Green to attempt to break the world record in a South African desert
in 2015 and 2016. It shows the speed in miles per hour and Mach
number, calculated by GPS, plus jet engine and rocket outputs.
Dynamic speed indicators will help Green judge when to fire the

rocket and deploy the braking systems. Wheel loads are also given
prominence. The vehicle does not use aerodynamic downforce, as a
Formula One car does, while lift at the nose or rear axle must also be
avoided. The need to balance forces carefully throughout its speed
range is one of the reasons why shaping the car has taken 30 design-
years.
The left-hand screen shows hydraulic pressures and temperatures in

the braking and airbrake systems, while the one on the right provides
information about the three engines, including temperatures, pressures
and fuel levels. Together, the EJ200 jet engine and Nammo hybrid
rockets produce around 210kN of thrust.

Inside Bloodhound’s cockpit

TTTech and Wind River
are working together to
develop safety-related
ECUs based on net-
worked multi-core SoCs
for applications such as
autonomous driving.
TTTech selected Wind
River’s VxWorks to host
safety-related software
components side by side
with non-safety related
components in the overall
system architecture.
The real-time operating
system conforms to ISO
26262. The ECU plat-
form is for use in adas ap-
plications, including
autonomous driving and
other video camera-based
vision systems.
“The role of software is
growing as automotive
systems get more sophis-
ticated and as the internet
of things demands new
levels of connectivity and
intelligence,” said Georg
Doll, vice president and
general manager of
worldwide automotive
products at Wind River.
“Automotive companies
must add innovation
while maintaining the
necessary levels of safety.
The issue of safety is es-
pecially paramount as ca-
pabilities such as
autonomous driving be-
come a reality.”
The ECU can be con-

TTTech and Wind River
work together on SoCs

nected to multiple cam-
eras and has deterministic
Ethernet networking ca-
pabilities, including TT-
Tech’s TTEthernet switch
technology supporting
100Mbit/s and 1Gbit/s.

“The automobile is
evolving to include
greater connectivity and
increased capabilities
within safety-related
areas and driver assis-
tance systems, such as au-

tonomous driving,” said
Georg Niedrist, director
of automotive at TTTech.
“This is making the soft-
ware integration process
more challenging than
ever.”

Ford and Intel have
started a joint research
project to find opportuni-
ties for the connected car,
including giving drivers
the ability to peer into
their car remotely using a
smartphone, or a vehicle
that could identify its
owner using facial recog-
nition software.
The project, called Proj-
ect Mobii, is exploring
how interior-facing cam-
eras could be integrated
with sensor technology
and data already gener-
ated within and around
the vehicle to create a
more personalised and
seamless interaction be-
tween driver and vehicle
that transforms the driv-
ing experience.
The research is a collab-
oration between Intel
ethnographers, anthropol-
ogists and engineers
alongside Ford research
engineers, and incorpo-
rates perceptual comput-
ing technology to offer a

more enjoyable and intu-
itive vehicle experience.
“Our goal with the
Mobii research is to ex-
plore how drivers interact
with technology in the car
and how we can then
make that interaction
more intuitive and predic-
tive,” said Paul Mascare-
nas, chief technical
officer and vice president
at Ford Research & Inno-
vation. “The use of inte-
rior imaging is purely
research at this point;
however, the insights
we’ve gained will help us
shape the customer expe-
rience in the long term.”
Ford already uses exte-
rior vehicle cameras for
driver-assist features such
as lane-keeping assist and
lane departure warning.
The Mobii research is ex-
amining new applications
for interior cameras, in-
cluding driver authentica-
tion. The use of facial
recognition software of-
fers improved privacy

controls, so the car can
identify different drivers
and automatically adjust
features based on an indi-
vidual’s preferences.
“Intel understands the
challenges automakers
are facing and is a com-
mitted partner in this un-
precedented opportunity,”
said Doug Davis, vice
president of Intel’s inter-
net of things group. “Pro-
ject Mobii is a great
example of Intel collabo-
rating with Ford to help
enable a secure, more
connected driving experi-
ence.”
On entering the vehicle,
the driver is authenticated
using facial recognition
software. The in-car ex-
perience is then person-
alised to that driver, such
as calendar, music and
contacts. If the driver is
not recognised, a photo
can be sent to the primary
vehicle owner’s smart-
phone. That owner can
then set permissions.



NEWS NEWS

Vehicle Electronics Vehicle ElectronicsPage 3, July 2014 July 2014, Page 4

Audio technology prov-
ider Dirac has unveiled
Unison, a sound optimi-
sation technology for au-
tomotive applications as
well as high performance
audio and home theatre.
Beyond traditional digital
room correction and pas-
sive room treatment, it is
said to unite the output of
the speakers precisely.

Volvo is the first li-
censee to use Unison,
making the technology
available in the Volvo
XC90 with the Bowers &
Wilkins audio system.
The technology uses
precise measurements to
create an active acoustic
treatment of the listening
space. It jointly optimises
the loudspeakers and has

a new kind of bass man-
agement that is automati-
cally matched to the room
and the speakers.
With the system, the
loudspeakers and listen-
ing space act cohesively
rather than as individual
elements that interfere
with each other.
“We have witnessed a
recent surge in interest for

advanced technologies
focussed on the natural
and accurate reproduction
of sound,” said Dirac
CEO Mathias Johansson.
“It is exciting for us to
add Dirac Unison to our
portfolio of technologies,
further enabling our li-
censees in their quest to
satisfy consumer demand
for superb sound.“

Volvo picks Dirac for better sound

Autonomous boost for MCUs

QNX ports ANC software to Cadence DSP

Safety compliant MCUs
and processor units are
scheduled to bring
US$0.5bn and revenues
from optical sensors will
grow sevenfold by 2020
thanks to the predicted
growth in autonomous
vehicles, according to a
report from IHS.
Most car manufacturers
are developing au-
tonomous cars, that is ve-
hicles that still need a
driver to take over the
steering wheel or acceler-
ation and braking pedal
functions in case of unan-
ticipated events. But
Google has made a leap
with a pure driverless car
– a car without human in-
tervention, steering wheel
and acceleration and
braking pedals. This leap
will boost revenue growth
for semiconductors over

the next five to six years,
says the report.
As functional safety be-
comes increasingly im-
portant, revenues for Asil
compliant MCUs and
processor units are pre-
dicted to reach almost
half a billion dollars by
2020, from just $6m last
year. Among the sensors
used for autonomous
driver assistance applica-
tions, revenue for optical
sensors is expected to
grow sevenfold in the pe-
riod spanning 2013 to
2020.
Unlike today’s au-
tonomous cars, Google’s
driverless car totally de-
pends on its sensors,
semiconductor ICs and
algorithms running inside
several ECUs. ECUs are
solely responsible for the
safety of the passengers

inside the driverless car,
as well as for safety of
pedestrians and other ve-
hicles.
MCUs and other semi-
conductor ICs in these
ECUs need to be compli-
ant with stringent safety
certifications such as ISO
26262 or Asil; Asil com-
pliant chips cost more
than the standard ICs.
The number of cores
and DMips in a processor
chip will need to increase.
There will be more use of
Ethernet or Flexray mod-
ules for higher bandwidth
and secure communica-
tions. The size of non-
volatile memory will
increase for storing huge
amounts of data. And
there will be an increase
in volatile memory to
support image processing
and to execute code.

These factors impact
the growth of semicon-
ductor IC revenue for au-
tonomous driver
assistance applications.
Strong growth is pre-
dicted with a CAGR of
25% from 2013 to 2020.
“Semiconductor tech-
nology is already avail-
able for implementing
driverless cars,” says the
report. “Everything is
possible on the roadmap
of autonomous cars with
the current technology.
But one of the key chal-
lenges is human accept-
ance. Travelling in a car
without a steering wheel
and accelerating and
braking pedals is bound
to be perceived as alien to
current drivers. More
than this, there would be
key legal and liability is-
sues to pass through.”

Mouser Electronics is celebrating success for the Rebellion Racing
Team, which it sponsored at the 24 Hours of Le Mans. The team won
the LMP1-L class and was fourth in the overall race.
The team was also the top finishing non-factory team, with driver

Nico Prost crossing the finish line just behind Audi and Toyota while
managing to be well ahead of two LMP1 entries from Porsche. It was
the team’s third top-six finish in four consecutive years.
Mouser is sponsoring the 2014 Rebellion team in partnership with

Lemo, a designer and producer of precision custom connectors. The
team’s primary sponsor is Rebellion, a Swiss manufacturer of high-end
watches. The team is competing in races organised by the FIA World
Endurance Championship.
“I don’t think we can quite believe this result,” said Bart Hayden,

manager of the Rebellion Racing Team. “In the space of only two
months, the first shakedown has taken place and now we have finished
in fourth place in the 24 Hours of Le Mans.”

Mighty Mouser at Le Mans In just one week at the
beginning of June,
Tracker Mesh Network
recovered more than 40
vehicles, even though
only four were fitted with
a tracker.
Working in collabora-
tion with the Metropoli-
tan, Essex and Kent
police forces in the UK,
Tracker was able to track
and recover a BMW3 Se-
ries Sport, BMWX5, VW
Golf and a Suzuki motor-
cycle worth a combined
value of £60,000. A fur-
ther 36 vehicles were re-
covered at the same time,
resulting in 11 arrests.
“In some cases we find
the vehicle so quickly it
takes the car thieves by
surprise,” said Andy
Barrs, head of police liai-
son at Tracker. “The re-
covery of the BMW
325Ci M Sport uncovered
a chop shop where an-
other 30 vehicles were re-
covered being broken
down to sell-on as parts.”

Tracker success

Blackberry subsidiary
QNX has ported its soft-
ware for reducing noise
inside vehicles to Ca-
dence’s Tensilica audio
DSP.
QNX Acoustics for
ANC (active noise con-
trol) is software for re-
ducing unwanted engine
noise inside passenger ve-
hicles. It can run on a
DSP core in the vehicle's
infotainment system or
audio amplifier, eliminat-
ing the dedicated hard-

ware of conventional
ANC products.
“Modern fuel-saving
techniques, such as deac-
tivating cylinders when
engine load is light, can
cause irritating boom
noise that distracts the
driver,” said Peter Mc-
Carthy, director of global
alliances at QNX.
“Acoustics for ANC gen-
erates targeted anti-noise
over the car’s audio sys-
tem to cancel out this
boom for a more enjoy-

able ride. This combina-
tion means system de-
signers can reduce engine
noise while also eliminat-
ing the costs associated
with designing and proto-
typing a custom hardware
controller module.”
The software provides
up to 20dB noise power
reduction, depending on
the transducer and vehicle
seating configuration, and
can be used with any of
Cadence’s hi-fi audio and
voice DSP IP cores.

“Automotive OEMs
and tier one head-unit
suppliers can now incor-
porateAcoustics forANC
with hi-fi DSP-based
SoCs, providing a quieter
and more relaxed driving
experience,” said Larry
Przywara, Cadence’s
group director of audio
and voice IP marketing.
“The Tensilica DSP core
is an ideal match for the
ANC software, and we
look forward to support-
ing our joint customers.”
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Three Scaleo Chip Olea microcontrollers were used to control this
plug-in hybrid electric vehicle, called Flex Hybrid and based on a
Renault Kangoo. This was part of the Next Step programme in which
Scaleo Chip partnered Continental, IFP Energies Nouvelles and CEA.
The programme was supported by investment bank BPI France.
The first ECU using an Olea microcontroller handles the spark igni-

tion engine and automated manual gearbox controllers, the second in-
cludes the power converters and electric motor controllers, and the
third hosts the hybrid vehicle supervisory controller, the transmission
control law and the electronic and electrical components manager. A
rapid prototyping tool chain enables automated software and hard-
ware code generation for the embedded cores and the programmable
logic of the microcontrollers. This code generation flow allows com-
plex algorithms porting from Matlab and Simulink models.
Next Step is aimed at developing and demonstrating leading edge

technologies that address three essential challenges for the design of
clean, cost effective and safe vehicles: improve energy efficiency of au-
tomotive powertrains; manage the complex embedded electronics sys-
tems; and extend in-vehicle networks.

Micros take control of hybrid

Real VNC has partnered
with software services
specialist Mobica to port
the VNC Automotive
SDK, which enables

Partnership aids phone
to vehicle connectivity

smartphone to vehicle
connectivity, to Tizen, a
Genivi compliant plat-
form. This opens up op-
portunities for extending

IVI products based on the
Tizen IVI platform with
Mirrorlink technology.
“Mobica welcomes this
partnership,” said Jim

Carroll, Mobica’s CTO.
“As Tizen specialists we
are keen to enable Real
VNC’s SDK on Genivi
compliant platforms. In
the future, we will sup-
port Real VNC customers
with SDK porting and de-
velopment projects.”
Tizen is an emerging
open source platform for
smartphones and other
devices created by the
Tizen Association, an in-
dustry consortium sup-
porting the development
of the Tizen platform.
Samsung plans to launch
its first phone running
Tizen in the third quarter
of 2014. The partnership
will mean the Samsung
phone will be safely and
securely controlled from
a vehicle head unit or in-
fotainment system
through Mirrolink.
“Working with the team
at Mobica has been great
for us,” said Tom Blackie,
VP for mobile at Real
VNC. “It only took the
teams less than a week to
get our SDKs working on
Tizen, proving Mobica’s
depth of knowledge, mar-
ket knowledge and ex-
pertise brings a wealth of
value and benefits to
many of our mutual cus-
tomers as well as new op-
portunities where time to
market is paramount.”

C-Mac Automotive has
promised it will not aban-
don its automotive cus-
tomers as it diversifies
into aerospace, medical
and other markets. Cur-
rently, nearly two-thirds
of the Belgium and Cana-
dian company’s business
is in automotive and
transportation, with 20%
in aerospace and commu-
nications and 17% in in-
dustrial and medical.
“We want to put greater
emphasis on the non-au-
tomotive market,” said C-
Mac managing director
Kenneth Henderson at the
recent Emerging Elec-
tronics event at SMS
Electronics’ Nottingham,
UK, headquarters.
C-Mac makes electron-
ics modules for harsh en-
vironments, particularly
in automotive, but it has
found that many of these
products are suitable for
other markets.
“We are now finding
new applications in other
markets, such as aero-
space and medical,” said
Henderson. “We have
learned a lot from being
in automotive and a lot of
that translates into what
we can do in other mar-
kets.”
But he was quick to

C-Mac sticks with
automotive despite
diversification

point out that automotive
will remain important for
the company.
“Automotive will not
be a shrinking market,”
he said. “We are focussed
on automotive for the
long term. We are in-
creasing our presence in
that market while we try
to diversify. We are en-
gaged in long-term part-
nerships in automotive;
we just want to achieve a
better balance.”
• Earlier at the Emerging
Electronics conference,
keynote speaker Steve
Kummerl, analogue pack-

aging research manager
at Texas Instruments, said
there were a lot of new
features in automotive
about to hit the market,
such as headlights that
can detect raindrops and
adjust a matrix of mirrors
to avoid them in real time
so there is no back-dazzle
effect for the driver.
Gesture sensing, he
said, would also be com-
ing more common.
“Infra-red light sensors
can see where pixels are
in 3D space, so the pixels
actually have depth,” he
said.

Kenneth
Henderson (left):
“We are now
finding new
applications in
other markets.”

Steve
Kummerl
(right):
“There are
a lot of
features in
automotive
that are
about to hit
the market.”

Volvo has joined the
Open Automotive Al-
liance to make the
Android smartphone plat-
form available through its
latest user interface.
The integration of An-
droid Auto promises to
add another dimension to
the Volvo in-car experi-
ence. It brings features
and services familiar to
Android smartphone and
tablet users directly into
the car via Volvo’s large
centre console touch-
screen display.
“Google’s approach to
user-centricity and the ap-
plication of technology to
improve peoples’ every-
day lives makes Android
Auto a perfect addition to
the Volvo experience,”
said Hakan Samuelsson,
president and CEO of
Volvo Cars.
The interaction between
Android Auto and
Volvo’s user interface
transforms the look and
feel of a car’s interior.
“We have worked hard
to ensure an enjoyable
user experience with An-
droid Auto,” said
Samuelsson. “This will
offer our customers a new
degree of fluidity and ac-
cessibility in the usage of
their mobile devices, and
bring the digital ecosys-
tem our customers al-
ready enjoy into the car.”

Volvo joins
Android
alliance
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Steve Rogerson reports from last month’s
Etas Driving Innovation conference at the
Heritage Motor Centre in Gaydon, UK

HOME OF INNOVATION
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Virtual environments are
becoming essential to
handle the faster develop-
ment times being de-
manded by the
automotive industry as it
tries to keep pace with the
latest technology. This
was the message from
Nigel Tracey, Etas’ direc-
tor of software engineer-
ing and prototyping.
“The development

process is all about edit-
ing and creating things,”
he said, “then integrating
them, then testing and
fixing problems, and
going round and round
this loop. The problem is
these feedback loops take
a long time. This is where
the cost comes from.And
each step of engineering
has to be redone every
time you fix a problem.”
But, he said, virtualisa-

tion allowed designers to
use a virtual environment,
which meant that valida-
tion could take place as
soon as possible, elimi-
nating the long develop-
ment times.
According to BMW, for

about 60% of the devel-
opment time, no proto-
types are available and
only one in ten engineers
get to test what they have
done in a real car.
“So you need some

other kind of test environ-
ment,” said Tracey. “Vir-
tualisation is all about

Virtualisation helping speed up development times

enabling the early execu-
tion of the debugging,
verification and calibra-
tion steps.”
Guillaume François,

senior product manager,
added: “Visualising the
vehicle’s behaviour in its
environment is typically
late in the process using
expensive, real prototype
vehicles. But virtual test
driving and ECU virtual
operation make it possi-
ble to do this in virtual
prototype vehicles long
before the real prototype
is available.”
This involves simulat-

ing the objects under test,
which could be a compo-
nent, subsystem or a com-
plete car, in or out of its
environment. It can be
software or hardware.
Tests and models need to

be combined to make this
possible. But it does let

the designers find errors
much earlier and correct
them relatively cheaply.
“It can also have a sig-

nificant impact on the
overall quality,” said
Tracey. “But we need a
seamless approach to all
the objects that can be in
the loop and with real-
world testing. Doing this
can really help to increase
the efficiency and it can
dramatically reduce the
cost.”
Virtualisation also al-

lows the separation of the
development process for
the hardware and soft-
ware rather than having to
wait until one is finished

Nigel Tracey: “It is much easier to reproduce
problems in the virtual environment.”

before doing the other.
“Software and hard-

ware development can
take place in parallel,” he
said. “It is also much eas-
ier to reproduce problems
in the virtual environ-
ment.”
The two most important

standards around to help
this process, he said, were
Autosar and the FMI
functional mock-up inter-
face.
“Most of the deeply

embedded control ECUs
will move towards Au-
tosar if they have not
done so already,” he said.
Daniele Garofalo, em-

bedded systems consult-

ant at Etas, added: “Au-
tosar is a platform for
hardware independent
software applications.
The Autosar basic soft-
ware components provide
the foundation for effi-
cient application develop-
ment.”
And François said:

“You get the benefits of
Autosar by having the
same software under test
in all environments.”
FMI is a standardised

way of creating models to
allow different modelling
environments to work to-
gether.
“We can now bring

platforms together with
Autosar and FMI,”
Tracey said. “There is es-
pecially a need for this
type of controlled devel-

opment in the powertrain
environment, where we
can run software on a
Windows PC and the pro-
duction software in the

object under test. This is
also helping to improve
collaboration between the
ECU developer and the
system supplier.”

Guillaume François: “You get the
benefits of Autosar by having the
same software under test in all
environments.”

Daniele Garofalo: “Autosar basic software
components provide the foundation for efficient
application development.”

Loughborough Univer-
sity has been using Etas’
Ascmo package to model
the behaviour of a Cater-
pillar C.71 engine as used
in earth-moving equip-
ment and generator sets.
“It is a tool to generate

accurate maths models of
complex systems,” said
the university’s Farraen
Bin Mohd Azmin.
Everything was con-

nected through the Can
bus and the tool supplied
the calibration package.

University models Caterpillar

Farraen Bin
Mohd Azmin

“Everything could be
performed in one soft-
ware package,” said
Azmin. “Users can pro-
gressively improve the

engine model concur-
rently with engine testing.
The modelling routine au-
tomatically finds the best
model parameters.”
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As the connectivity in a
car increases so does its
vulnerability to attack
from hackers, and as the
move to autonomous
driving gathers momen-
tum the danger grows.
“Connectivity leads to

the question of how do
you secure the software
and guard against exter-
nal attacks,” said Sven
Friedrich, Etas’ VP of
sales. “Autonomous driv-
ing presents huge chal-
lenges.”
This was picked up by

Thomas Stern, the com-
pany’s senior manager for
embedded security, who
described a car as a
smartphone with four
wheels.
“If a smartphone can be

hacked, so can a car,” he
said. “The car is undergo-
ing a digital revolution.
There are multiple con-
nections inside the car but
also to the outside world.
And this increases the
vulnerability. And many
of these threats are not
just theoretical but real.”
He pointed to a number

of instances over the past
few years where systems
had been hacked in one
way or another, including
the tyre pressure monitor-
ing system, cloning the
key through intercepting
encrypted key fob radio
messages, attacking the
infotainment system as a
route to other onboard

The different domains in
a car should not be con-
sidered as separate enti-
ties but looked at as a
whole by the design and
engineering team, accord-
ing to Carsten Ernst, sales
coordinator at Bosch En-
gineering.
The four main domains,

he said, were powertrain
including the transmis-
sion, chassis, body and
electronic architecture.
“You need cross do-

main engineering and
simulation,” he said, “if
you want to reduce en-
ergy consumption and
emissions, improve per-
formance, safety and
comfort, and reduce
costs.”
Reducing energy con-

sumption involved
analysing current tech-
nologies to look at what
needed to be changed.
Reducing emissions can
best be done using a sim-
ulation environment to
work out, say, the best
battery size for a hybrid
drive.
“You can use it to eval-

uate the most suitable en-
ergy storage method,
such as super-capacitor or
fly wheel,” said Ernst.
“You can optimise the
powertrain technology to
what you are aiming for.”
This can involve inte-

A glimpse into Etas’ next
generation ECU inter-
faces was provides by
product manager Rein-
hardt Mai. He said the
current ETK and E55xx
systems were now getting
“pretty old”.
“We are facing a bottle-

neck with ETK,” he said,
“and so we are creating
new systems.”
The existing ETK can

go up to 1.2Mbyte/s with
the latest XETK up to

Design in security, don’t add it on

networks, and so on.
“There is no safety

without security,” he said.
There is also the ques-

tion of protecting the rep-
utation of OEMs and tier
ones as car hacking gets a
lot of media attention.
“They don’t want sto-

ries in the press about
their cars being hacked,”
said Stern.
The situation will be-

come more serious as car
makers start updating
software remotely as they
try to keep up with the
latest consumer technolo-
gies. There are also issues
of protecting the privacy
of the drivers, something
that could come into play
with car-to-car communi-
cations. However, Stern
said too many were still
looking at security as
something to think about
later, not when designing
the vehicle.
“The mature thing to do

would be to set up secu-
rity when you design new

architectures,” he said,
“but most still look at se-
curity as something to
add on later. It is better if
it is part of the design.”
Security, he said, was

something that was
needed for the whole life-

cycle of the vehicle, and
it involved both hardware
and software. This could
involve a firewall with
access control for the on-
board network as well as
a firewall and key man-
agement for external
communications.
“During the lifecycle,

you are facing very dif-
ferent and diverse chal-
lenges, and they all need
to be answered,” he said.
“This goes from testing
and evaluation, through
production into operation
with software updates,
monitoring and mainte-
nance, to phase out,
deregistration and proof
of phase out.”

Sven Friedrich: “Autonomous driving presents
huge challenges.”

Thomas
Stern: “They
don’t want
stories in the
press about
their cars
being
hacked.”

Look at the car as a whole,
not at individual domains

Carsten Ernst: “We believe we can achieve race
car performance even with downsized engines.”

grating with GPS data for
making decisions about
energy storage depending
on whether, say, the car
was going up or down a
hill.
“We believe we can

achieve race car perform-
ance even with down-
sized engines,” he said.
“And with all the features
and technology, you can
increase the driving
pleasure, which will help
to win and keep cus-
tomers.”
Safety and comfort can

be improved using tech-
nologies such as anti-lock
brakes, traction control,
vehicle dynamic control
and hydraulic brake as-
sist.
“You can also use

driver assistance features

such as driver monitoring
to check if the driver is
getting tired,” he said.
“Other things that help in-
clude parking and ma-
noeuvring assistance,
lane assistance, predictive

emergency braking, pre-
dictive pedestrian protec-
tion, and so on.”
For all these, he said,

simulation would help
improve time to market
and reduce costs.

Next generation interfaces

4Mbyte/s, but coming
early next year will be the
FETK. The S version for
BDM interfaces will

stretch from 2 to
10Mbyte/s and T version
for trace interfaces to
30Mbyte/s.
“The trace version will

eventually go to
100Mbyte/s, but that is
for the far future,” he
said.
On XETK, he said:

“The motivation for
XETK was to increase
performance and open it
up for third part prod-
ucts.”

Reinhardt Mai
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Although past moves to in-
crease the automotive op-
erating voltage from 12 to

42V ultimately failed, the current
growing popularity of micro-hy-
brid vehicles (µHEVs) including
intelligent micro hybrids with
part-time electric traction is rais-
ing fresh demands for a higher
voltage standard. By drawing on
power technology developed for
high-performance computing, IC
manufacturers can help system
designers overcome the chal-
lenges associated with transferring
and balancing power between the
vehicle’s high-voltage and con-
ventional 12V domains.

WARMING UP
Davide Giacomini looks at
digital power management
as cars move from 12 to 48V

Davide Giacomini is automotive
IC, product management and
application director at
International Rectifier

Coexistence
The current proposal for a higher
automotive operating voltage is
based on implementing new 48V
systems alongside established
12V systems. µHEVs need this
higher voltage to manage energy
recovered by the regenerative
braking system, and also to power
the 48V electric motor used to
propel intelligent µHEVs, or i-
µHEVs, for short distances. Such
part-time electric traction can help
reduce emissions in city centres,
and generally delivers a signifi-
cant improvement in fuel econ-
omy. Typically, energy recovered
is stored in a 48V lithium-ion bat-

tery. This is used to power sys-
tems connected directly to the
48V bus and also may be down-
converted to 12V for charging the
12V battery and for supplying
12V systems such as the car radio,
infotainment equipment, and vari-
ous pumps and motors.
One of the most important new
requirements of this proposed
dual 48 and 12V infrastructure is
the need for a mid to large power
DC-DC bidirectional converter to
manage the flow of energy be-
tween the 48 and 12V batteries.
Depending on the number of loads
connected to the 12V network,
this converter may need to operate
at power levels from a few hun-
dred watts up to 1.5kW or more
when transferring energy to the
12V domain. Conversely, there
may be a need to return energy

from the 12V battery back to the
48V network in boost mode.
Boost operation may be required
for a number of reasons, and may
call for energy transfer ranging
from only a few hundred watts up
to a level comparable to the main
step-down conversion. Hence, de-
pending on individual manufac-
turer requirements, a suitable
converter should be able to handle
energy flowing in both directions,
at a power level from around
300W to as much as 3 to 5kW.
Assuming the converter is to
handle a maximum of 2kW, this
power rating implies a current
output of around 160A. A conven-
tional single-phase converter
topology such as that shown in
Fig. 1 could be used. Although
this would deliver the advantage
of a relatively simple control
scheme, it also has several impor-
tant drawbacks. Firstly, a large
number of power transistors (mos-
fets) are connected in parallel,
which requires close matching of
mosfet switching performance and
imposes complex demands on the
mosfet gate driver. In addition, the
switching frequency is usually re-
stricted to around 100 to 200kHz
to avoid excessive switching
losses. This, in turn, calls for rela-
tively large input and output ca-
pacitors.
Alternatively, by using a multi-
phase converter topology, such
problems can be avoided and a
number of valuable extra advan-
tages can be gained. In the multi-
phase converter, individual phases
comprising a pair of mosfet
switches and an inductor filter are
connected to a common output ca-
pacitor, as shown in Fig. 2. In this
case the output current capability

The picture shows a Smart Fortwo micro hybrid
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is increased by adding extra
phases rather than by connecting
mosfets in parallel.

Multi-phase converter
By avoiding the use of large num-
bers of mosfets connected in par-
allel, this alternative and clever
multi-phase topology does not re-
quire close matching of mosfet
switching characteristics. Al-
though a larger number of gate
drivers is required, these can have
significantly lower current-driving
capability. A higher switching fre-
quency can also be used; an n-
phase converter can be switched
at n times the maximum fre-
quency of a comparable single-
phase converter. This brings a
number of advantages, including a
significant increase in control
bandwidth thereby allowing faster
transient response. In addition, the
ripple current passing through the
output capacitance is greatly re-
duced, which allows the use of
smaller, lower-cost capacitors and
can enhance reliability.
As a further advantage, a multi-
phase converter provides the flex-
ibility to activate a reduced
number of phases when the con-
verter is operating at lower power
levels, and thereby improve effi-
ciency. In addition, designers can
scale designs relatively quickly
and cost effectively by optimising

the number of phases provided ac-
cording to the needs of each indi-
vidual application.
It is worth noting that multi-
phase converters are equally well
suited to bidirectional operation as
single-phase converters. Just as in
the single-phase case, the 48 to
12V multi-phase buck can be sim-
ply driven as a boost converter to
obtain a 12 to 48V conversion in
the opposite direction. The
changes are confined only to the
switching-control strategy applied
to the mosfets.

Proven in practice
Multi-phase converters have been
used for several years in the PC
industry, helping to increase effi-
ciency and reduce the cost and

bulk of the power system. A
multi-phase digital controller IC
can control up to six individual
phases that are each implemented
using a power-stage IC containing
an efficient gate-driver IC with
co-packed mosfets. This requires
few external components –
including the output filter inductor
– to complete the design.
The controller IC coordinates
actions such as the adding and
dropping of phases according to
load current, and is able to opti-
mise the gate-drive voltage in re-
sponse to real-time current
variations. Innovative controller
features, which have been proven
in PC applications, include an
adaptive transient algorithm,
which allows designers to reduce
output bulk capacitance and sys-
tem cost, and built-in auto phase-
detection capability with
auto-compensation. This combi-
nation has enabled converters of
up to six phases, capable of han-
dling output current up to 180A,
to be implemented within a very
small space on the PC mother-
board, as Fig. 3 shows. Adapting

the technology for automotive ap-
plications could yield valuable
space savings in cars of all types.
One key advantage of this ap-
proach to multi-phase design over
DSP or microprocessor-based dig-
ital-power methods is that the
controlling IC is a state machine
that executes a pre-configured al-
gorithm. As such, no software is
needed and no stall situation can
be encountered in operation.
When developing similar convert-
ers for automotive applications,
the absence of any need to certify
software to applicable automotive
standards helps simplify the chal-
lenge.

Multi-phase
Work is now happening with auto-
motive systems builders to de-
velop multi-phase systems that are
compatible with automotive envi-
ronmental constraints, voltages
and power levels. There are sev-
eral obvious differences between
PC and automotive applications.
Clearly, the automotive converter
requires a higher input voltage of
48V instead of 12V. The 12V out-
put voltage is also higher than the
1V typically required for a mod-
ern multi-core processor. In addi-

tion, the switching frequency per
phase is potentially lower, at
around 100 to 200kHz compared
with 400 to 800kHz. In addition,
as already discussed, a key re-
quirement of automotive applica-
tions is the need for bidirectional
current flow, from the 48 to 12V
domain (buck mode) and from 12
to 48V (boost mode).
Some constraints, however, are
less severe in the automotive con-
text. Whereas a PC-type converter
must control the output voltage to
within a few millivolts, accuracy
of around 50mV is adequate in an
automotive application. In addi-
tion, automotive load transients
are less steep, since these are miti-
gated by the effects of cabling.

This allows the converter to be
designed for maximum current
variation steps of around 100A/ms
or less.
Taking into account these and
other technical observations, and
the views of automotive users to
help define essential converter ca-
pabilities and desirable features,
automotive digital multi-phase
controller and power stage ICs
have been developed. Fig, 4
shows a simplified functional
block diagram.

Conclusion
Although mass-market uptake of
plug-in electric vehicle will re-
main a vision of the future for
some time, micro-hybrids are in
use today and are raising demand
for electrical systems capable of
handling significantly more power
than is possible with the conven-
tional 12V standard. The need for
an efficient power converter capa-
ble of linking the 12V infrastruc-
ture with new 48V systems is
driving the emergence of a new
class of multi-phase buck-boost
converters that draw on experi-
ence from the PC industry and are
optimised for the automotive elec-
trical environment.

Fig. 1: Single-phase DC-DC converter; the high current output
may require paralleling of more mosfets for each switch

Fig. 2: Multi-phase layout for a DC-DC converter

Fig. 3: Six-phase, 180A digital multi-phase converter occupies
a small area on a PC motherboard

Fig. 4: Simplified functional block diagram of automotive
multi-phase controller
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The automotive industry
continues to adopt ma-
chine-to-machine (M2M)

communications at a very fast
pace. High-speed cellular net-
works and more powerful M2M
microprocessors are empowering
OEMs and tier-one suppliers to
bring more sophisticated software
and services to the vehicle.
From geo-fencing applications
that tie digital services to real-
time geographic locations, to in-
car infotainment systems, to
predictive analytics and safety
services, the sky is the limit. All
these innovations are helping the
automotive industry truly to em-
brace the internet of things (IoT)
and play a key role in realising the

From the
dealership
to the road
Andreas Kohn looks at how M2M and
the internet of things are accelerating
embedded automotive applications

opportunities that the connected
world offers.
But one barrier has put the
brakes on automotive M2M de-
ployment: the complexity of de-
veloping connected applications.
Automotive M2M systems have
been largely custom-made. With
no universal standard for M2M,
software applications are designed
for a specific vendor’s hardware
and chipset, with little ability to
move from one platform or net-
work technology to another. As a
result, OEMs have to develop
connected applications for each
market and customer from
scratch.
That means devoting countless
engineering hours and huge finan-
cial resources to build and rebuild
basic M2M functions – integrat-
ing processors, modems and

memory; piecing together all the
software components for the ap-
plication; testing and validating –
for each new product or market.
And, once suppliers choose a pro-
prietary platform for their con-
nected application, they are
effectively locked into that vendor
(and that vendor’s pricing and
product roadmap) for the long
term.
Device and hardware compati-
bility is just one of the issues
caused by the rollout of apps and
services from a multitude of
providers. Additional challenges
can arise when new in-vehicle
apps are not compatible with the
existing features, forcing M2M
app developers and car manufac-
turers to build dedicated services
for each proprietary vendor and
platform from scratch. As a result,
automotive electronics manufac-
turers need to spend even more

Investments in development
are protected by providing
ways to manage and update
applications long after the
vehicle has left the dealership
and is out on the road



WIRELESS WIRELESS

Vehicle ElectronicsPage 19, July 2014 Vehicle Electronics July 2014, Page 20

time and engineering resources on
performing basic system integra-
tion tasks, which slows down the
rollout of new applications and
services.
To be able to make the most of
the IoT opportunity, organisations
need to create a more flexible
M2M ecosystem that fosters faster
development of new products and
services.
Open source platforms provide a
great opportunity to achieve this,
as they can enable faster time to
market for new products and serv-
ices. This approach enables the
development of a universal appli-
cation platform where vehicles are
like smartphones, running com-
mon applications across different
types of hardware. To be able to
achieve that, this open source
technology needs to have a com-
prehensive set of capabilities in-
cluding:

• Ready to run pre-integrated fea-
tures that enable faster develop-

ment time;
• Ready to build open-source ap-
plication environment that in-
cludes all the building blocks
developers need to create ad-
vanced automotive applications –
this platform needs to be fully
customisable to accommodate the
growing need for flexibility of app
developers; and
• Ready to connect features to
make it easier to deploy, manage
and upgrade devices.

These capabilities let suppliers
bring new connected applications
to market much faster and at a
much lower cost. With an open-
source, Linux-based platform, or-
ganisations can reuse the same
application across multiple hard-
ware platforms, easily scale up
and down services, and change
components without having to re-
build the whole system.
Another key factor is ensuring
that embedded M2M applications
and devices can be used effec-
tively in the long term. Consider-
ing the longevity of a car, it’s
important to ensure that invest-
ments in development are pro-
tected by providing effective ways
to manage and update applications

long after the vehicle has left the
dealership and is out on the
road. Security proto-
cols, for example,
only remain effec-
tive if they can be
regularly updated. To be
able to manage connected
applications and services across
hundreds of millions of vehicles,
car manufacturers need flexible
and scalable platforms that allow
them to push out service updates
and track the performance of all
connected devices in real time.
Cloud-based management plat-
forms, for example, are a great
way to manage and monitor mil-
lions of connected devices re-
motely and scale up and down the
provisioning of M2M services de-
pending on customer demand.
This approach simplifies the man-
agement of M2M apps and lowers
the costs of maintenance, allowing
service providers to deliver more
competitive products to end cus-
tomers.
These cloud platforms can de-
liver even more value by manag-
ing the delivery of real-time
traffic alerts based on pre-config-
ured requests, up-to-date status on
nearby parking spot availability,

Andreas Kohn

Diagram of M2M embedded software development platform

or
news and
information
services.
Beyond operational
benefits, open source M2M
development platforms have the
potential to enable new revenue
models and business partnerships
for automotive suppliers. Some
open source technology, for in-
stance, has an application sand-
box, which can run multiple
applications on the same module.
Using strong security, the sandbox
allows developers to control
tightly the resources that any ap-
plication can use while ensuring
that external third-party applica-
tions or services can’t access sen-
sitive data or critical automotive
and safety functions.
For example, a European sup-
plier might be building a telemat-
ics control unit (TCU) to comply
with the EU’s e-call mandate,
equipping vehicles to contact
emergency services automatically
after an accident. A supplier can
use this strictly for this purpose,
and quickly create a Linux-based
e-call system that can scale to any
market the supplier serves. But for
little or no additional cost, the
supplier can also use the same

Wireless module designed and
tested to meet the needs of

automotive OEMs

technology
to bring diverse,

new connected services
to the vehicle, securely,

through the same platform.
The supplier can now support a
fleet management application for
a large rental car customer, and
can partner with an insurer for a
pay-as-you-drive insurance appli-
cation. They can support eco-
drive applications that track and
optimise fuel efficiency. They can
allow drivers to view diagnostic
information from an app on their
smartphones. These, and many
other possibilities created by the
supplier or third-party partners,
can all run on the same TCU,
without compromising security or
performance.
The rapid growth of connected
devices will create a set of oppor-
tunities for car manufacturers and
automotive electronics engineers.
According to Gartner, the IoT will
see 26 billion connected devices
by 2020. To be able to take advan-
tage of this IoT revolution, all
players in the automotive industry
will need to work together with

third party technology partners
and service providers to create a
healthy M2M ecosystem that fos-
ters business growth and innova-
tion.
This could be achieved by sim-
plifying the development and the
management of connected devices
and the services they enable.
Open source M2M development
platforms can address the key pain
points of M2M development,
including the technology fragmen-
tation and the lack of interoper-
ability between proprietary
firmware and software compo-
nents. This will enable automotive
electronics engineers and car
manufacturers to roll out new
services and products faster than
ever before, while keeping devel-
opment costs down.
This, coupled with adopting a
cloud-based approach to manag-
ing M2M devices, will enable car
manufacturers to achieve great
scalability and drive innovation
and business growth.

Andreas Kohn is director of
automotive and transportation
at Sierra Wireless
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MAKING THE CONNECTIONS

Car2x communications are
changing what it means to
drive, explains Lars Reger Over the past twenty years,

the biggest innovations in
the automotive industry

have come from the field of elec-
tronics. Landmark developments
include anti-lock braking systems
(ABS) and electronic stability

control (ESC). It is again in elec-
tronics where we are going to see
the next big step forward in auto-
motive development.
Our digital era is ushering in a
new evolution in car technology;
the connected car. While the con-
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cept of the connected car is al-
ready well understood by the in-
dustry, what exactly will form the
core elements of a connected car
is still a matter of debate. But it is
very likely that one of those core
components will be car2x com-
munications – intelligent systems

integrated into vehicles capable of
collecting and analysing data from
other vehicles (car2car) and sup-
porting infrastructure (car2infra-
structure).

Urban driving
The number of people living in

cities is expected to double by
2050, meaning congestion and
road accidents will continue to be
a global problem. Networked cars
are being touted as the answer to
many of these issues, making
driving safer, more efficient and
eco-friendly. A key technology for

Car-to-car communications will provide information about other road users

Lars Reger

networked cars will be the Wifi
based car2x-communications,
which are described by the
IEEE802.11p standard. This tech-
nology enables cars to build ad-
hoc networks with other vehicles
and infrastructure in their environ-
ment.
The basic idea behind car2x is
that if a number of vehicles trans-
mit information from various sen-
sors about location, speed and
other data such as ambient tem-
perature, a dynamic model can be
created that represents the local
environment.
In other words, using data col-
lected from surrounding cars the
vehicle is able to gain vital infor-
mation about the current road traf-
fic situation. It knows in advance
that the traffic on the motorway is
backing up less than a kilometre
ahead or even that the traffic light
ahead will change in a few sec-
onds. These messages can be sent
to the driver instantly or, if neces-
sary, the vehicle can respond auto-
matically. Applications of this
kind can improve road safety, es-
pecially in critical traffic situa-
tions at high speed or in bad
weather conditions.

The data collected from vehicles
can also help public sector organi-
sations gain more intelligence
about conditions at road level. For
example, if anonymised data col-
lected from hundreds of cars in a
particular area show that the am-
bient temperature has dropped and
that windshield wipers have been
engaged, the authorities can pre-
pare for snowy conditions. Road
defects can also be more easily
spotted by analysing driver behav-
iour. If cars are braking and
swerving in a particular location
or suspension data registers severe
vibrations in the road, repair
crews can be sent directly to that
location.
Beyond that the potential in-
crease in road-safety offered by
networked cars is enormous. Ac-
cording to a study conducted by
the US Department of Transporta-
tion, car2x safety functions such
as collision-mitigation at intersec-
tions and emergency braking as-
sistants could reduce accident
rates by up to 80%. Given that an
estimated 1.2 million people are
killed worldwide every year on
the roads and fifty million injured,
the technology could save thou-

sands of lives. Other benefits in-
clude reduced congestion, which
will help to create greener more
efficient cities.
While car2x undoubtedly has a
lot of benefits, linking vehicles to
the internet of things also raises a
number of concerns. Turning a car
into a mobile IP address makes
the vehicle susceptible to prob-
lems encountered elsewhere in the
consumer world, a major one
being security.
With the advent of the con-
nected car there will inevitably be
more data generated about where
and how we drive. But while no-
one would like anyone inappropri-
ately gaining access to
information about our driving
habits, it is the risk of manipulat-
ing the car itself and surrounding
infrastructure that presents the
biggest dangers. So to ensure
hackers are unable to gain control
of vehicle functions, special secu-
rity standards must be met.

Data security
Car2x works by creating ad-hoc
data exchange networks between
the vehicle and environment – in
other words, independent, self-or-
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ganising networks of mobile
users. The range of such systems
is up to 1.5km and transmission
protocols derived from the com-
mon wlan are used, such as wlan
standard IEEE 802.11p. As with
any other wireless lan, communi-
cations are exposed to security
risks that have to be guarded
against.
First, the quality and integrity of
data have to be ensured. Intelli-
gent vehicles must be able to de-
tect whether data have been
altered and falsified for any rea-
son when collected or transmitted.
Wrong or defective data can block
the applications on which they are
based or render them ineffective –
in the worst case becoming a gen-
uine safety risk.
For instance, if false data mis-

lead a vehicle into incorrectly
recognising the speed of the vehi-
cle driving ahead, there could be
fatal consequences.
So mechanisms need to be inte-
grated that can detect bad data, re-
move them from the
communications circuit or destroy
them entirely.
A basic requirement of an intel-
ligent connected vehicle is that
transmitted data should be en-
crypted and secured. The purpose
of encryption is to ensure that ex-
changed data cannot be manipu-
lated and to determine that data
really originate from a specific,
trustworthy vehicle.
Exchanged data should be ac-
companied by a certificate that
can be decrypted at the receiver
end with a public key. The secu-

rity of keys and certificates would
take maximum priority in the sys-
tem and can be assured at the
highest possible level by the em-
bedded secure elements. This
process is enabled at chip level,
incorporating special microcon-
trollers that unite automotive and
security and safety functions into
one system.
Another important point to con-
sider is that of compatibility or the
upgrade capability of the commu-
nications system that has been fit-
ted into a connected car. In this
area there are marked differences
between automotive and con-
sumer markets. Cars tend to have
much longer development and
lifetime cycles than digital con-
sumer goods. Most smartphones
are only on the market for a cou-

ple of years before the producer
stops supporting them with up-
dates. So you want to ensure the
safety-relevant functionality of a
networked automobile is sup-
ported and updated for its lifetime
– and that might be a whole
decade or more.
The answer to this will be to im-
plement software that is as inde-
pendent of the hardware as
possible, such as Java-based sys-
tems, which guarantees sustain-
ability of the algorithms that are
used and which protects them, as
much as possible, against misuse.

Market
So when can we expect car2x to
be implemented throughout the
automotive industry? Field trials
such as Spits (Netherlands), Sim
TD (Germany) and Safety Pilot
(USA) have already shown that
car2x is ready for the road. The
results of Sim TD field trials were
published in June 2013, involving
120 test vehicles driven a total of
1,650,000km in 41,000 hours. In
view of this success, more con-
crete plans are being called for to
implement the technology.
At the start of February 2014,
the US Department of Transporta-
tion announced plans to
promote adoption of
car2x. And the US
National High-
way Traffic
Safety Admin-
istration is al-
ready working
on a draft
proposal
that pre-
scribes car2x
technology in
future vehicle gen-
erations. The depart-

Cars will transmit information to other vehicles

Connected cars will form a moving network

Technology is
changing the
nature of cars

ment expects this measure to
speed market penetration of car2x
in the USA.
The automobile producers repre-
sented in the Car 2 Car Communi-
cation Consortium are already
looking at worldwide harmonisa-
tion of network standards for
wireless communications of data

and information between vehicles,
traffic infrastructure and service
providers, with implementation as
early as 2015 or 2016.

Lars Reger is vice president for
strategy, new business and
R&D for the automotive
business unit at NXP
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PRODUCTS

A variant of Labcell’s
M400MR engine blow-
by monitor has a Can in-
terface for easier
connection to data acqui-
sition and engine control
systems. As with the
other variants, the model
is suitable for engine test-
ing, lubricant testing and
fleet maintenance.

There are user-selec-
table ranges of 4 to
400litre/min to cover the
needs of most blow-by
measurement require-
ments. Accuracy is ±1%
of reading and repeatabil-
ity is ±0.5% of reading.

The device uses solid-

state vortex-shedding
technology for a fast re-
sponse, reliability and in-
sensitivity to variations in
temperature, pressure and
velocity. Solid-state tech-
nology lets the instrument
be compact, lightweight
and easy to install.

It comes with oil sepa-
ration and damping vol-
umes, has low flow
restriction, and is suitable
for use with spark-igni-
tion and diesel engines.
Connection to the engine
is made via a 20mm hose
from the valve cover.

As well as the Can in-
terface, it has a built-in

LED display for indicat-
ing the operating mode
and flow in a choice of
engineering units; there
are also integral ports for
temperature and pressure
probes. Users can operate
the device so it outputs
the flow rate at a given
engine load or speed, or
the totaliser mode enables
users to measure how
long it takes for a given
volume of gas to flow
over a given engine cycle.

It is equally suitable for
use in dynamometer and
in-vehicle testing, and is
supplied with a certificate
of calibration.

Blow-by monitor has Can interface

Magnetic position sensors
from AMS use a break-
through technology that is
claimed to produce ex-
tremely accurate angle
measurements of rotors
spinning at high speed.

The AS5047D, AS5147
and AS5247 use daec
(dynamic angle error
compensation), a patent-
pending technology that
eliminates the measure-
ment error attributable to
propagation delay.

The AS5147 is an AEC-
Q100 qualified part for
automotive applications
such as electronic power
steering and pumps. The
dual-die AS5247 (also
AEC-Q100 qualified) is
suited to automotive ap-
plications requiring high
levels of functional safety
compliance.

The AS5047D is for in-
dustrial applications in-
cluding robots and
encoder modules.

All three are specified
with a maximum ±0.17˚
angle error (excluding in-
tegral non-linearity). This
precision measurement
performance is the result
of implementing daec, an
algorithm that performs
error compensation inter-
nally and responds auto-
matically to changes in
the speed of rotation.

Traditional magnetic

Dynamic compensation
aids angle measurements

rotary position sensor ICs
suffer from a propagation
delay (typically 100 to
200µs) as they convert
raw measurements of
magnetic field strength at
their embedded magnetic
elements into digital
angle measurements.

During this delay, a
spinning rotor’s angular
displacement changes, so
its actual position when
the digital output leaves
the sensor differs from its
measured position.

The resulting error in-
creases in a linear fashion
with increases in the
speed of rotation: for a
propagation delay of
100µs, at 1000rpm the
dynamic angle error is
1.2˚ and at 10,000rpm it
is 12˚.

Daec almost completely
eliminates this source of
error, dynamically com-
pensating every measure-
ment sample for the speed
of rotation at the time the
sample is captured. The

sensors provide angle
measurements accurate to
±0.08˚ at 7000rpm, to
±0.14˚ at 12,000rpm and
to ±0.17˚ at 14,500rpm.

They suit all motor con-
trol and angle measure-
ment applications.

In high-speed brushless
DC motors and perma-
nent magnet synchronous
motors, the sensor’s high
accuracy enables better
execution of the commu-
tation scheme, resulting
in higher torque and effi-
ciency, lower torque rip-
ple and smoother
operation.

All three can provide
absolute position meas-
urements as a digital
PWM output, and UVW
outputs for use in field-
oriented commutation
schemes.

They can also provide
an incremental ABI out-
put equivalent to the out-
put of an optical encoder.
This means an AS5047D
IC can replace an optical

encoder without requiring
the user to change the
software interface in the
host system’s microcon-
troller or DSP.

The devices have 14bit
resolution (to 0.022˚) in
their digital SPI output,
and maximum resolution
of 2000 steps per revolu-
tion in decimal mode and
2048 steps per revolution
in binary ABI mode.

A differential sensing
technique provides im-
munity to stray magnetic
fields and enables the de-
vices to be used in electri-
cally noisy environments
without any requirement
for shielding.

“The introduction of the
47 series marks a radical
step forward in magnetic
position sensor technol-
ogy,” said Bernd Gessner,
vice president and general
manager of AMS’s auto-
motive business unit.
“For the first time, de-
signers of high-speed mo-
tors can use robust,
compact magnetic posi-
tion sensors without the
need to implement a com-
plex error compensation
scheme in an external mi-
crocontroller or DSP.”

The AS5047D and
AS5147 come in a 14-pin
tssop. The AS524 is in an
MLF-40, 7 by 7mm pack-
age.

An AEC-Q101-qualified,
proximity and ambient
light optical sensor with
an operating temperature
up to +105˚C has been
announced by Vishay.

The VCNL4020X01
combines an IR emitter,
photo-pin-diode for prox-
imity, ambient light de-
tector, signal processing

IC and a 16bit ADC in a
4.8 by 2.3 by 0.8mm rec-
tangular lead-less pack-
age. The three-in-one
sensor has an interrupt
function, supports an I2C
interface and simplifies
window and sensor place-
ment in automotive appli-
cations.

For automotive dash-

board displays and mo-
bile devices such as
smartphones, tablets,
PDAs and GPS units, the
device saves power as a
proximity sensor by turn-
ing off the display back-
light until a user is
detected while using its
integrated ambient light
function for display and

Optical sensor operates up to +105˚C
keypad adaptive bright-
ness control and rear-
view mirror dimming.
Containing all the cir-
cuitry needed for these
applications, it eliminates
the need for additional
light barriers and optical
alignment of the IR emit-
ter and photo diode.

The device can function
at any depth or air gap
below the glass window.
The 16bit resolution al-
lows it to be assembled
on the main PCB near
other components, with
cross-talk immunity.

With a standby current
of 1.5µA, the device has
a supply voltage of 2.5 to
3.6V and I2C bus voltage
from 1.7 to 5V.
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At last month’s Telemat-
ics Detroit, Texas Instru-
ments announced the
latest member of its Jac-
into platform, the
DRA72x Jacinto 6 Eco
SoC for integrating and
delivering high-integrity
audio, simultaneous mul-
timedia streaming and de-
vice connectivity in
automotive applications.

Capabilities include the
IVA-HD video co-proces-
sor that can decode H.264
1080p resolution at
60frame/s, which enables
standard multimedia si-
multaneous streaming
and the emerging bring
your own device connec-

tivity. Other features in-
clude acoustic noise
cancellation, speech en-
hancement and audio
post-processing algo-
rithms on the integrated
DSP.

An Arm Cortex-M4 can
offload the main Cortex-
A15 CPU from real-time,
interrupt intensive tasks.
Vehicle connectivity pe-
ripherals including DCan,
Ethernet AVB, Most
Media Local Bus, PCIe,
and USB2.0 and 3.0. It
also works with TI’s Wil-
ink 8Q Wifi, Bluetooth
and GNSS combo con-
nectivity family, an-
nounced at the same time.

Green Hills Software
has already announced
that its Integrity multi-
visor virtualisation tech-
nology will support the
device. Other tools, soft-
ware and ecosystem, in-
cluding QNX, Linux and
Android high-level oper-
ating systems, are avail-
able.

The integrated DSP,
with flexible software-de-
fined architecture, pro-
vides a multi-tuner radio
for AM, FM, RDS, HD
Radio, Dab and DRM.

A power management
IC is available for power-
ing the processor. The
PMIC supports the full

performance range and
includes power manage-
ment functions to reduce
system-level power con-
sumption.

The processor can also
be combined with the
company’s automotive-
grade serialiser and dese-
rialiser family to deliver
uncompressed high-defi-
nition digital video and
audio to touchscreen
LCD panels in a vehicle’s
central information dis-
play and rear passenger
seats.

The processor is sam-
pling and expected to be
available for production
by the first half of 2015.

Automotive controls are a
target application for
ST Microelectronics’
TSZ121 family of zero-
drift op amps. They can
also be used for internet-
of-things or wearable-de-
vice applications
including temperature
sensors and wellness and
fitness monitors.

With input-offset volt-
age of 5µV at +25˚C, and
temperature stability of
30nV/˚C, these chopper-
stabilised op amps are
suitable for front-end sig-
nal conditioning or low-

side current measure-
ment. Their precision
guarantees accuracy with-
out trimming, thereby
saving component count
and manufacturing over-
head. Low temperature
drift prevents system-per-
formance degradation at
higher temperature with-
out requiring self-calibra-
tion.

The TSZ121, TSZ122
and TSZ124 operate from
1.8 to 5.5V, with quies-
cent current below 40µA
at 5V, gain-bandwidth
product of 400kHz and

Op amps target automotive controls

low input bias current.
The single-channel

TSZ121 is pin- and pack-
age-compatible with
comparable devices from
other manufacturers. The
dual-channel TSZ122

comes in mini-SO-8 and
SO-8 packages plus the
option of a 2 by 2mm
DFN8. The TSZ124 quad
op amp comes in tssop-14
and 3 by 3mm QFN16
packages.

SoC delivers audio, multimedia
streaming and device connectivity

Designed to accommo-
date rapidly emerging
military and commercial
demands for higher tem-
perature electronics, the
AT series of MLCCs
from AVX are suitable for
demanding automotive,
avionics, aerospace and
energy applications.

Rated for +250˚C at 16
and 25V, their operating
range is -55 to +250˚C.
They are available in
C0G (Class I) and VHT
(Class II) dielectrics.

The series includes ca-
pacitance values from
2200pF to 1µF with ca-
pacitance tolerances
down to ±5, ±10 and
±20%. Featuring two ter-
mination options (Pd/Ag
and RoHS-compliant
100% Sn plated) and case
sizes from 1206 to 2225,
they are available on 17.8
or 33cm reels or in bulk.
Future expansions of the
series are to include
higher CV, higher voltage
and automotive qualified
components.

They can be used as fil-
ters in power electronics,
switch mode power sup-
plies and DC-DC con-
verters in automotive
applications, including
under bonnet, hybrid
electric vehicle, engine
control, sensor and timing
circuit applications.

MLCCs
survive at
+250˚C

Mosfet fits tight spaces
The automotive-qualified
AUIRFN8403 Coolirfet
power mosfet from Inter-
national Rectifier is for
applications that require
compact size and high
current performance in-
cluding pump motor and
automotive body control.

Available in a PQFN 5
by 6mm package, this is
the first in a family of de-
vices using the firm’s
40V trench technology,
delivering 3.3mΩ on-
state resistance and 95A
high current carrying ca-
pability. The package has
extended leads with end-
lead plating to ensure ef-
fective solderability and
an easy-to-inspect solder
joint.

It is less than half the
size of a conventional
dpak (TO-252) package
and has beeter thermal
performance than an SO-
8 package.

The parts are subject to
dynamic and static part
average testing combined
with 100% automated

wafer level visual inspec-
tion. The device is quali-
fied to AEC-Q101, which
requires that there is no
more than a 20% change
in Rds (on) after 1000
temperature cycles of
testing.

It is Pb-free and RoHS
compliant.

Magnetically shielded
power inductors from
Coilcraft combine current
handling, low DC resist-
ance and inductance val-
ues up to 220µH in a 1.9
x 2.0mm package.

The XPL2010 units

Power inductors handle up to 3.75A
have DC resistance down
to 0.027Ω and current rat-
ings up to 3.75A. They
are available with 22 in-
ductance values from
0.20 to 220µH, and their
soft saturation character-
istics make them suitable

for point-of-load DC-DC
converter applications.
They are also AEC-Q200
grade one (-40 to
+125˚C) qualified for use
in harsh automotive envi-
ronments.

The inductors have
RoHS compliant silver-
copper (96.5/3/0.5) over
tin over nickel over sil-
ver-platinum terminations
and can handle a maxi-
mum reflow temperature
of +260˚C. Cots plus tin-
lead terminations are also
available.

A designer’s kit (C428)
contains five samples of
all 22 values.
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A processor board for
real-time systems – the
DS1007 PPC from
DSpace – is claimed to
handle demanding com-
puting requirements for
developing control sys-
tems in complex applica-
tions, such as electric
drives, autonomous sys-
tems and vehicles, and
active noise suppression
that require a high-speed,
closed-loop performance.

The board is based on
the Freescale dual-core,
2GHz Qoriq P5020
processor using Power
PC architecture.

The processor has a par-
allel interface between
the IO peripherals and
computing cores that al-
lows fast IO access with
low latencies. Because

Processor board handles
high-speed real-time data

the latency for even a sin-
gle IO access is critical
for overall performance
in control engineering,
this processor architec-
ture delivers advantages
over x86 architectures,
where IO access is per-
formed as serial commu-
nications via the PCI
Express bus.

Simulink models are
configured via the graph-

ical user interface pro-
vided by the company‘s
real-time interface for
multiprocessor systems.
This makes it easier for
developers to partition
and distribute complex
control algorithm models
onto the two processor
cores to improve per-
formance. It also simpli-
fies data transfer between
parts of the application

distributed across the
cores. Developers can
therefore focus on their
control algorithm devel-
opment tasks rather than
on managing computa-
tion complexity.

The Gigabit Ethernet
interfaces on the board
enable high-speed data
transfer with the host PC
and other Ethernet-based
devices, which suits cam-
era-based lane departure
warning systems.

A USB interface is
available for long-term
data acquisition.

With a growing number
and different types of sen-
sors such as cameras,
radar and lidar, the
amount of data to be ac-
quired is increasing dra-
matically.

Chokes that provide
EMC and EMI protection
for automotive electron-
ics have been introduced
by Pulse Electronics. The
Hot Rod family of I-Bar
chokes meet Broadcom’s
Broad R-Reach automo-
tive Ethernet standard for
mode conversion up to
400MHz. The first part in
the series, the AE2000,
suits 100Mbit/s Ethernet
transceivers.

The AE20xx family of
4.5 by 3.2 by 2.8mm
SMD components meet
AEC-Q200 and are
smaller and lighter than
the company’s
HM6902NL chokes used
in digital camera net-
works.

They have an operating

Chokes protect vehicle networks
temperature of -40 to
+125˚C. A high tempera-
ture capability is needed
for use particularly on the
outside of a vehicle, such
as for a camera unit in the
wings, bumpers and on
wing mirrors.

The chokes can be used
for noise suppression on
Ethernet-based networks
transmitting data, video
and voice over a single
unshielded twisted pair
within a vehicle. These
networks can be used for
driver-assist applications
and equipment combin-
ing camera, lidar and sen-
sor feeds such as
surround or birds-eye
camera views, self-park-
ing, blind spot alerts, or
collision avoidance as

well as infotainment sys-
tems combining satellite
navigation, phone, audio
and video.

“Automotive Ethernet
adoption is moving at a
rapid pace,” said Robert
Frost, senior marketing
FAE at Pulse Electronics.

“Our latest Hot Rod
AE2000 device meets the
needs for 100Mbit/s
Broad R-Reach automo-
tive Ethernet better than
any other small design on
the market.”

The chokes are avail-
able in tape-and-reel.

Military power system
protection filters have
been introduced by Sta-
dium Power.

The Cobra family con-
sists of low profile, PCB
mounted, baseplate

cooled, compliant surge
and transient protection
modules with integral
EMC filter designed to
protect downstream DC-
DC converters in vehicle,
mobile or avionic appli-

EMC and transient protection modules
cations up to 230W
power rating.

Four models are avail-
able all with an input
voltage from 9 to 38V
DC. The Cobra 65m has a
maximum current rating
of 7A at 65W, the 115m is
rated at a 10A and maxi-
mum power at 9V input is
90W and at 18V is 115W,
the 175m has a maximum
current rating of 15A and
provides maximum
power of 135W at 9V
input and maximum
power of 175W at 18V
input, and the 230m has a
20A maximum current

and maximum power at
9V input of 180W and
maximum power at 18V
input of 230W.

All filters have an out-
put disable signal, elec-
tronically limited inrush
current, reverse polarity
protection and standard
surge protection to
Mil1275 with the option
of Def-Stan 61-5 part six,
issue six. They meet
EN60950-1 and EMC
Mil461 E-F and have a
three-year warranty. Op-
erating temperature is -46
to +90˚°C with the option
of -55 to +90˚C.


