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Apple became the talk of
this month’s Geneva
Motor Show with Ferrari,
Mercedees-Benz and
Volvo all demonstrating
its Carplay operating sys-
tem and 13 other car man-
ufacturers promising cars
using the system later this
year.
Volvo says its will pro-
duce the first car to use
Carplay, the XC90 SUV
due out before the end of
the year.
The aim is to bring fa-
miliar features from the
IPad, IPhone and IPod to
the large central console
touchscreen display.
Volvo plans to enhance
Apple’s capabilities by
linking them to a spe-
cially developed interface
that lets drivers use voice
and touch controls to ac-
cess features and serv-
ices, ensuring the entire
interaction is always safe
and easy to use.

Apple OS is talk
of Geneva Show

Users should recognise
basic IPhone applica-
tions, such as phone, mes-
sages, music and
navigation. The initial
offer also has third party
audio apps including the
Spotify music streaming
service.
“IPhone users will feel
completely at home in a
new Volvo,” said Hakan
Samuelsson, president
and CEO of the Volvo
Car Group. “We have cre-
ated a wholly-integrated
user experience in our
large portrait-oriented
touchscreen that takes the
in-car mobile device ex-
perience to a new level.
That, coupled with the

obvious driver safety ben-
efits of an advanced voice
control system like Siri,
made Apple a perfect
match for Volvo.”
According to market
analyst Frost & Sullivan,
(F&S) there are questions
surrounding how Apple,
which is dominant with a
high number of smart-
phone sales, would look
at a niche automotive
market with smaller rev-
enues.
“It should be noted that
Apple stepped into the
automotive business in a
time where the smart-
phone and tablet industry
is noticing a slump and is
majorly dominated by the
likes of Android,” said an
F&S analyst. “Volkswa-
gen Group is not a part of
Apple’s plan, since they
are clearly moving to-
wards Android with the
recent announcement
fromAudi.”
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Demonstration of Toyota’s wireless charging

Abslnt and DSpace work together

Uwe Borowski

IT consultancyWipro and
analytics software com-
pany Agnik are cooperat-
ing to provide connected
car information technol-
ogy services and plat-
forms for the automotive
industry. The services
will be powered by
Agnik’s big data analytics
products, which analyse
vehicle and driver per-
formance information
along with context data
using a blend of on-board
and cloud-based distrib-
uted analytics.
Wipro’s experience of
customer engagements in
the automotive sector has
enabled it to provide
telematics services. The
company sells end-to-end
IT services covering re-

mote telemetry, M2M
based transformation,
warranty, dealer systems
and analytics.
Big data services for
connected car environ-
ments can help the auto-
motive industry better
understand vehicle per-
formance and connect
with customers at a
deeper level to improve
efficiency and brand-loy-
alty. Wipro will use
Agnik’s analytics prod-
ucts to offer automotive
companies a way to en-
able proactive mainte-
nance of vehicles,
encourage safe driving,
and present a person-
alised customer experi-
ence.Wipro will integrate
and support connected

vehicle services for
OEMs and tier-one auto-
motive suppliers.
“Wipro is excited to
work with Agnik and
bring an innovative con-
nected car solution to the
automotive industry and
aftermarket businesses,”
said Srinivas Rao, Wipro
vice president. “We be-
lieve advanced person-
alised analytics will have
a deep game-changing
impact in the connected
car applications for the
automotive industry.”
Agnik’s suite of analyt-
ics software provides
cloud-based tools that
transform data about ve-
hicle performance and
user experience into in-
sights for connecting with

car owners at a deeper
level. Its approach in-
cludes data stream man-
agement, mining software
for on-board analytics in-
side the vehicle and
scalable cloud-based
analytics by mashing
telematics data with non-
telematics data. Its prod-
ucts are designed to mine
large scale vehicle and
driver performance data
in a distributed cloud en-
vironment, providing use-
cases including warranty
management, detailed
prognosis, failure model-
ling, geo-spatial analyt-
ics, actuarial analysis for
insurance and CRM serv-
ices powered by compu-
tational advertisement
algorithms.

Toyota has started testing
a wireless battery charg-
ing system for vehicles
that use an electric pow-
ertrain.
The technology lets a
vehicle be charged simply
by parking it in alignment
with a coil set into the
surface of the ground.
This makes the process
simpler and easier, dis-
pensing with cables and
connectors.
The system transmits
electricity using magnetic
resonance created by
changes in magnetic field
intensity between a trans-
mitting coil in the ground
and a receiving coil in the
car. It is designed so it can

A common but difficult
problem when manufac-
turing complex printed
circuit boards is when
they fail to boot. How-
ever, there are solutions
to these problems, as
Uwe Borowski, lead ap-
plications engineer at
Göpel Electronic, will ex-
plain in a seminar 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.
The problem is more
common with prototypes

and cannot be handled by
many high-level test and
debug methods as they
depend on devices start-
ing up correctly. There-
fore a lower level
approach is needed.
“We will discuss a num-
ber of typical faults,” said
Borowski, “and the ap-
propriate tools to find and
diagnose them to a level
that allows the user to re-
pair the board and not just
shrink the bone pile. We
will also provide pointers
on how to improve the
manufacturing process.”
Embedded system ac-

cess tools include a num-
ber of different technolo-
gies based on the five-pin
JTag bus. Depending on
the actual design of the
board and the encoun-
tered problems, a specific
toolset can be chosen to
test and diagnose fault
boards effectively in an
automated manner, reduc-
ing debug time and cost.
Borowski has been
working with Göpel since
2005, first as a field appli-
cations engineer in Ger-
many and, since 2008, as
lead applications engineer
in the UK. He looks after

Abslnt Angewandte In-
formatik has become a
partner for DSpace and a
member of the Targetlink
partner programme. The
two companies are work-
ing together to coupleAb-
slnt analysis tools – AiT,
Stack Analyzer and
Astrée – with the Tar-
getlink production code
generator.
Timing errors, stack
overflows and run-time
errors due to erroneous
model specifications can

now be analysed directly
from within the Tar-
getlink model and de-
tected in early
development phases.
Analyses can be config-
ured largely to be auto-
matic to provide more
precise results.
The tool coupling com-
bines model-based soft-
ware development with
the verification of non-
functional requirements
at the implementation
level. It will provide

Toyota starts testing wireless
charger for electric vehicles

reduce any loss in power
transmission efficiency
caused by misalignment
or height differences be-
tween the coils.
Toyota will use the test
results to develop the
technology further, with
the aim of bringing the
system to market. Toyota
believes its commerciali-
sation will help promote

the use of electrified vehi-
cles and mobility options
that are smarter, easier to
use and kinder to the en-
vironment.
Measures have been
taken to reduce electro-
magnetic interference
with nearby equipment,
and the transmitting coil
in the ground has been
made robust enough to

withstand vehicles driv-
ing over it.
To help the driver align
the car correctly, Toyota
has developed a function
for its intelligent parking
assist system that shows
the position of the trans-
mitting coil in a parking
space.
The test programme in-
volves three plug-in hy-
brids used by homes in
Aichi prefecture in Japan.
The magnetic reso-
nance charging method
uses a frequency of
85kHz, an input voltage
of 200V AC and a charg-
ing power of 2kW. Charg-
ing time is about 90
minutes.

Masterclass shows how to check PCBs that fail to boot

everything related to
boundary scan and em-
bedded system access and
works closely with cus-
tomers to optimise test
strategies and the build
quality of PCBs.

Abslnt becomes Targetlink partner

seamlessly integrated de-
velopment from model
design, to production
code generation, to certi-

fication, thereby reducing
development time while
also enhancing software
quality.

Agnik and Wipro join forces
on connected car information
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Global shipments of
streaming music enabled
car infotainment systems
will exceed 66 million by
the end of 2019, accord-
ing to ABI Research.
In recent years, stream-
ing music services have
shown there is a market
for personalised radio and
on-demand subscription
based services, listening
via PCs and laptops and
particularly via smart-
phones. Now these com-
panies are turning their
attention to the car and

are seeking ways to offer
their services to mo-
torists, moving into terri-
tory the traditional radio
stations have held sacred
for decades.
“This means that adver-
tisers can run car-specific
campaigns, targeting lis-
teners who are typically
the most engaged with
what is being broadcast,”
said Gareth Owen, princi-
pal analyst at ABI Re-
search. “FM broadcasting
still dominates in-car lis-
tening today, but it is

likely that this will grad-
ually diminish in favour
of streamed radio and
music services as an in-
creasing number of cars
become connected.”
This trend is already
happening in some mar-
kets such as the USA.
“It is now clear that dig-
ital radio via Dab, Dab+
and HD Radio is unlikely
to ever become as wide-
spread as FM on a global
or even regional basis,
and so car OEMs will
need to include FM re-

ceivers in their infotain-
ment products for many
years to come,” said
Owen.
ABI Research forecasts
that global shipments of
streaming music enabled
automotive infotainment
systems will exceed 66
million by the end of
2019, which represents
around 93% of all con-
nected car infotainment
shipments.
In the car sector, the
biggest problem is that of
platform fragmentation.

Infotainment provides growing
market for streaming musicST Microelectronics has

released its Teseo II sin-
gle-chip satellite-tracking
IC to the European Space
Agency (ESA) and the
European Commission
Joint Research Centre
(JRC) for testing for e-
call approval. The testing
campaign is coordinated
by the European GNSS
(Global Navigation Satel-
lite System) Agency as
part of its effort to accel-
erate Galileo adoption.
The Galileo tests will be
conducted by the ESA
and JRC to validate
STM’s latest firmware re-
lease, according to the
European GNSS Agency
test plan.
The testing campaign
supports the upcoming
Galileo early operational
services that are expected
to go live at the end of
2014. In addition, the
tests will evaluate Teseo
II compatibility with the
European Geostationary
Navigation Overlay Serv-
ice (Egnos) and with
Galileo for the e-call in-
vehicle system that
automatically sends noti-
fication messages from
vehicles involved in an
accident.
Beside static and dy-
namic test conditions, the
testing plan foresees three
different use cases, in sys-
tems with single-, dual
and triple-constellation
(GPS, Galileo and
Glonass) operation.

STM puts Teseo II to e-call test

Following the first posi-
tion fix using Galileo in-
orbit validation satellites
conducted by STM and
ESA in March 2013, the
company has imple-
mented the Galileo
Golden-candidate pro-
duction firmware as an
additional constellation in
its Teseo II chips. While
from day one Teseo II ICs
had the capability to be
Galileo-ready, STM is en-
abling a firmware update
from the Galileo naviga-
tion system. This update
doesn’t require any hard-
ware modification.
“The launch of the test
campaign with the JRC is

an additional milestone
that reinforces our full
commitment to support
Galileo on STM’s satel-
lite navigation plat-
forms,” said Antonio
Radaelli, infotainment
business unit director
at ST Microelectronics.
“The maturity of our
Teseo II chip combined
with STM’s long and
proven experience in the
development of multi-
constellation firmware
are fundamental pillars to
demonstrating the capa-
bility to successfully op-
erate across the range of
test cases, from single to
triple multi-constellations

based on GPS, Glonass
and Galileo.”
Introduced as the
claimed world’s first sin-
gle-chip positioning de-
vice for multiple global
navigation systems in
January 2011, Teseo II’s
multi-constellation ap-
proach keeps many satel-
lites in sight, delivering
advantages such as
shorter time to first fix
and continuous tracking
with enhanced accuracy,
even under challenging
circumstances such as
driving through urban
canyons.
“Our multi-GNSS mar-
ket strength and
long-term automotive
commitment build a
unique offering for the e-
call application, as well as
all other enhanced auto-
motive communications
technologies such as dig-
ital tachographs, tolling,
telematics and naviga-
tion,” said Radaelli.

At last month’s Mobile
World Congress in
Barcelona, Accel Tele-
com and Mobile Tornado
announced a partnership
to provide connected car
communications.
The system will inte-
grate Mobile Tornado’s
Push To Talk platform
with Accel’s Voyager
connected car smart-

phone to deliver instant
connectivity and commu-
nications for fleet and
commercial vehicles.
“We are delighted to be

partnering with Accel,
and integrating our serv-
ices across its Voyager
range of in-vehicle de-
vices,” said Jeremy Fenn,
Mobile Tornado CEO.
“These devices can be de-

ployed across many of
our vertical markets, and
we look forward to intro-
ducing them to our cus-
tomers and partners
across the world.”
Firms can stay in touch
with one or many em-
ployees simultaneously,
locate its workforce on
the road and alert them of
major issues.

Accel and Tornado partnership
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Steve Rogerson reports from
last month’s Embedded World
in Nuremberg, Germany

FUN OF
THE FAIR

A model car dodging toy
pedestrians provided an
ample illustration of Xil-
inx’s latest capabilities in
the advanced driver assis-
tance systems (adas) field
and promoted the launch
of the Logidak develop-
ment kit based round the

Xilinx teams up for adas demo
company’s Zynq-7000
all-programmable SoC.

Jointly developed with
Xylon, Embedded Vision
Systems (EVS) and Digi-
tal Design, the kit helps
OEM car makers and tier-
one suppliers develop
adas capabilities with up
to six cameras.

“This runs on the
FPGA, which takes the
information from four
cameras and turns it into
visual information, such
as a bird’s eye view,” said
Bill Klinger, programme
manager for Xilinx. “A
fifth camera is running
pedestrian protection IP,
or it could run vehicle de-
tection or lane departure
warning software.”

Michela Farenzena,
software development
manager with EVS, was
demonstrating the com-
pany’s IP for vehicle de-
tection.

“It can distinguish be-
tween vehicles and what
are not vehicles,” she
said. “We developed the
IP core and the software
that gives us that and it is
implemented in Zynq. We
are also developing
pedestrian detection and
lane departure warning.”

EVS is working with
Xylon on commercialis-
ing the IP. Xylon is also
developing face-recogni-
tion software for adas ap-
plications.

“We are going to build
a prototype for detecting

driver drowsiness,” said
Davor Kovačec, CEO for
Xylon. “The next genera-
tion of our face recogni-
tion software will be out
in the second quarter this
year with a higher frame
rate and better quality. We
will probably have the
driver drowsiness feature
by the end of the year.”

The kit is a complete
out-of-the-box develop-
ment platform that
includes application spe-
cific software and refer-
ence designs that can be
used for rapid test vehicle
installation and demon-
stration.

The customisable refer-
ence designs come with
evaluation IP cores and a
full design framework for
camera-based adas that
allows integration of ad-
ditional customer devel-
oped software or IP based
functions.

“The advantage you
have with an FPGA is
you can be more flexible

in being able to add
things,” said Klinger. “It
would be difficult to add
another camera if you
used an asic, but you can
re-programme the FPGA
on the fly.”

He said there were al-
ready OEMs working on
the system and Ford was
planning to implement a
version on its F150
pickup truck.

The platform is based
on the Zynq-7000, which
can deliver real-time per-
formance capabilities
while meeting automo-
tive temperature and
quality needs by exceed-
ing AEC-Q100 qualifica-
tion requirements. With
its Arm dual-core Cortex-
A9 MPCore processing
system integrated with
Xilinx’s 7-Series FPGA
technology, the SoC en-
ables the rapid develop-
ment of integrated,
intelligent and flexible
hardware and software
adas products.

Bill Klinger with the adas demo

Michela Farenzena:
“We are also
developing pedestrian
detection and lane
departure warning.”

Davor Kovacec: “We
will probably have the
driver drowsiness
feature by the end of
the year.”
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Introduced earlier this
year, an HPerc (for high-
performance extreme
rugged computer) from
Adlink was on show in
two forms, one with
finned coolers and one
with a conduction plate.

“They are aimed at ve-
hicles,” said regional
sales manager Mark
Turner. “They can be
used in unmanned vehi-
cles, land vehicles and
maritime. Though they
are aimed at military, we
are finding them in differ-
ent transportation appli-
cations.”

They have military con-

LDRA introduced the
LCMS compliance man-
agement system to pro-
vide companies with the
proper infrastructure for
enabling ISO 26262 com-
pliance. It walks users
through the compliant
plans, document and tran-
sition checklists, stan-
dards and other lifecycle
documents, and problem
reports to help customers
manage software plan-
ning, development, veri-
fication and regulatory
activities of ISO 26262
Part 6, Product Develop-
ment: Software Level.

“It means the suppliers
will have proof that they
have complied before
they pass the software
onto to the OEMs,” said
Jim McElroy, vice presi-
dent of marketing. “It will
also help them get up to
speed on the standard
from a requirements per-
spective.”

Although ISO 26262 is
not government man-
dated, automotive OEMs
have adopted the standard
for their supply chain as a
way to ensure quality and
to manage risk and liabil-
ities. For suppliers, this
demand for standard
compliance imposes a
need for explicit

Automotive OEMs are
putting more pressure on
tier one suppliers to test
their software, according
to William McCaffrey,
chief operating officer at

Vector Software.
“They don’t necessarily

want to do it, but they are
being told they have to do
it,” he said.

But one of the problems

Rugged computer in two versions

nectors and can achieve
IP67 rating as well as op-
erate in temperatures
from -40 to +75˚C for the

finned Vita 75.21 version
and to +85˚C for the Vita
75.22 plate-mount model.

Some potential cus-

tomers are trying the
computers out at the mo-
ment and more samples
are about to come out of
the factory for customer
evaluation.

“The alternative solu-
tions are almost twice the
price,” said Turner.

The company was also
showing the Matrix box
PC that can provide in-
vehicle applications such
as GPS, Wifi, cameras
and display information
for buses and taxis.

“It can also be used in
railways,” said Turner,
“as an infotainment sys-
tem.”

Mark Turner: “The alternatives are almost
twice the price.”

OEMs pressurise tier ones on testing
with this, he said, was
that a lot of the microcon-
trollers in automotive are
small chips with limited
memory.

“That is why we have
come up with a reduced
footprint that will fit on
the chip to do the testing,”
he said.

To help engineers, the
company established a
global services division in
December.

“Companies don’t want
tool vendors to drop tools
at their door,” he said.
“They want help with get-
ting them into the process
and that is what this divi-
sion is doing.”

As part of this, the com-

pany has opened an office
in Munich to serve auto-
motive customers in
southern Germany as
well as those in Austria
and Switzerland.

A key feature of its of-
fering at Embedded
World was the concept of
change-based testing to
help engineers quickly as-
sess the impact of a
source code change on
their code and the entire
software application.

“Instead of having to
run every test, our soft-
ware is clever enough to
know what files have
been changed so you only
have to run a subset of the
tests,” said McCaffrey.

William McCaffrey: “They don’t necessarily
want to do it, but are being told they have to.”

LDRA provides help for
ISO 26262 compliance

processes and documen-
tation that provides
process and product visi-
bility and enables process
assessment by OEM
safety assessors sent to
audit suppliers.

LCMS includes the de-
tailed document tem-
plates outlined by the ISO
26262 standard and walks
the LCMS customer
through the required ac-
tivities needed to gain ap-
proval for each stage of
development.

“It will expediate how
they can create docu-
ments required by the
standard,” said McElroy.
“And it tracks all the
changes in the docu-
ments.”

LCMS aims to help
companies transition
through the stages, au-
tomating the process to

Jim McElroy: “It tracks all the changes.”

ensure that progress from
one stage to another is
seamless.

LDRA offers the soft-
ware to operate in either
cloud-based or locally
hosted environments.
LCMS Local is installed
and secured behind an ap-
plicant’s firewall to ad-

dress security-sensitive
requirements while
LCMS Cloud delivers a
more economical option
for companies with
greater flexibility. Both
options include two-day
quick start training.
• LDRA announced a
partnership with Xilinx at
the show to streamline
standards compliance for
safety-critical application
development. The tool
suite has been integrated
with the Zynq-7000 SoC
and development kit.

“They need a strong
message on the safety
critical side with the in-
crease in software in the
vehicle, so it makes sense
to partner with us,” said
McElroy.

Screengrab of LDRA’s LCMS compliance
management system



Vehicle ElectronicsPage 10, March 2014 Vehicle Electronics March 2014, Page 11

Though Mouser is be-
coming known as a lead-
ing semiconductor
distributor, its focus at
Embedded World was on
its design capabilities
with a range of develop-
ment kits on offer that
would put some larger
distributors to shame.
And the company’s offer
to visitors to win develop-
ment kits attracted visi-
tors in droves to the
stand. There was nearly
US$13,000 worth of
giveaways.

In fairness, the com-
pany has always aimed its
offering at the design en-
gineer, concentrating on
small volumes rather than
the bulk selling of some
of its competitors. But

Mouser focuses on development
this year, it made sure the
message was clear.

“We decided to focus
on what the customers to
the show like to see,” said
Graham Maggs, Mou-
ser’s marketing director.
“The manufacturers focus
on products so with the

support of the suppliers
we have the latest devel-
opment kits for the newer
products that are either
out or due to be out.”

He said that had re-
sulted in visitors up some
40% on the previous year.
And this year, sales of de-

velopment kits were dou-
ble that of last year.

“We want to provide the
design engineer with the
total solution,” said
Maggs. “We are getting
more involved with open
source hardware, soft-
ware, peripherals, boards
and so on. We are going
to introduce more test
equipment for the design
and development engi-
neers.”
• Embedded World ended
with 26,688 trade visitors
passing through the
doors, a new record and
18% up on last year.
There were 856 ex-
hibitors from 35 coun-
tries, making it the
biggest in the show’s 12
year history.

Graham Maggs: “We decided to focus on what
the customers to the show like to see.”

In-car applications are
among the markets tar-
geted by Silica for its
Architech family of de-
velopment and reference
boards.

The family was intro-
duced a year ago and this
year it added two more
boards – the Tibidabo de-
velopment platform
based on the Freescale
i.MX 6 quad applications
processor and the
Hachiko, which is sup-
plied with a Linux kernel
optimised for the Renesas
RZ/A1H MCU.

To help promote the

range, the company has
five software field engi-
neers to help customers
get up to speed.

“They are doing a simi-
lar job to a field applica-
tions engineer,” said
technical director Lau-
rence Dellicott, “but com-
pletely in the software
domain.”

The Linux distribution
with Hachiko is Yocto
compatible, letting users
create custom Linux
based systems quickly
while avoiding the com-
plexity of standard MPU
boards. The developers at

Silica have ported gui li-
braries to the distribution
with a demo application,
and source code is avail-
able in open source.

As well as its quad Arm
Cortex-A9 CPU clocked
at 800MHz, the Tibidabo
board carries features to
satisfy developers target-
ing high-end embedded
applications such as digi-
tal signage, automotive
infotainment and gaming.
Its payload includes
2Gbyte DDR3 ram, dual
LVDS interfaces to drive
large HD display panels
directly using standard

Reference boards aimed inside cars

50-pin connectors, and a
standard HDMI interface.

“This is for in-car appli-
cations rather than under
the bonnet,” said Delli-
cott. “It can take data
from the car to use for di-
agnosis purposes.”

Laurence Dellicott

Combining the processor
and FPGA into a single
SoC has helped Altera
grow its market in the au-
tomotive world, accord-
ing to product manager
Stefano Zammattio.

“This really brings in
power and size savings,”
he said.

He said typical applica-
tions included driver as-
sistance systems using
multiple cameras that
need stitching together.

“We have major auto-
motive manufacturers
working on our products,
though not in production
yet,” he said. “We have
several OEMs building

Combined SoC attracts car makers

their camera systems
based on these devices.”

He said they could also
be used in traffic monitor-
ing applications searching
for cars doing, say, illegal
turns.

“They can add intelli-
gence to the cameras so
the operator doesn’t have
to sit there looking at the
screen,” he said.

The company’s first-
generation Cyclone V

Arm Cortex based SoCs
are shipping in full pro-
duction and the second-
generation Arriva V
products are available as
engineering samples.

The Arria 10 FPGA and
SoC family has been an-
nounced including third-
generation Cortex A9
hard processors. Users
can start designing with
these 20nm parts using
the company’s Quartus II
13.1 software suite.

Finally, the company
has announced that its
Stratix 10 fourth-genera-
tion SoCs will use a 64bit
quad-core Cortex A53
hard processor.

Stefano Zammattio: “We have major automotive
manufacturers working on our products.”

The boom in infotain-
ment has led to Freescale
seeing an increase of 50%
year on year for the num-
ber of its i.Mx processors
going into cars, according
to vice president of sales
and marketing Steve
Wainwright.

“We are number two in
automotive infotainment
processors,” he said. But
he added the automotive
business was changing
enormously.

“We were talking not
that long ago about the
connected car in terms of
multimedia,” he said,
“but now we are seeing
all the driver assistance

Processing revolution
features. Automotive is
seeing a real revolution.”

This had mainly been in
the areas of car networks
and powertrains, but the
latest adas applications
were demanding much
higher level processing.

“They are really leaning
on the multimedia capa-
bilities we are seeing in
other industries,” said
Wainwright. “Connectiv-
ity is a given in many of
these automotive applica-
tions.”

His colleague senior
vice president Geoff Lees
added: “The graphics per-
formance in automotive is
increasing exponentially.
We are having to move
right up to the high end of
the graphics spectrum to
meet the expectations of
our customers.”

Steve Wainwright
Geoff Lees: “The
graphics performance
in automotive is
increasing
exponentially.”
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Knowing when to stop
Bruce Haug explains how to power
automotive start-stop electronic systems

Many car makers have de-
vised a clever way of
saving fuel in vehicles

by using a concept called a start-
stop system. This automatically

switches off the engine when the
car is at a standstill and in neutral,
then restarts it as soon as the
driver presses the clutch pedal
again.
The auto start-stop function
helps reduce both fuel consump-
tion and emissions by turning off
the engine each time the vehicle
comes to a complete stop, such as
at traffic lights, and restarts it
again automatically. The reduction
in fuel consumption can be as

Citröen uses
start-stop
technology on
its C3 range



POWER TECHNOLOGIES POWER TECHNOLOGIES

Vehicle Electronics March 2014, Page 15Vehicle ElectronicsPage 14, March 2014

much as 8% in city traffic com-
pared with a car without such a
system. This has the added benefit
of reducing its carbon dioxide
footprint.
The principle is simple, if the
engine is not running, it does not
consume fuel. The start-stop func-
tion turns off the engine whenever
it is not needed. In a traffic jam or
even in stop-and-go traffic, simply
putting the car into neutral and
taking the foot from the clutch
will activate the function. A start-
stop message on the display will
signal that the engine has been
turned off. To start the engine
again, depress the clutch, put the
car back into gear and the engine
immediately springs back to life
ready to drive on without delay.
Driving comfort and safety are
not affected by the function. It is
not activated, for example, until
the engine has reached an ideal
running temperature. The same
applies if the air conditioner has
not yet brought the cabin to the

desired temperature, if the battery
is not adequately charged or if the
driver moves the steering wheel.
The function is coordinated by a
central control unit that monitors
data from all relevant sensors, in-
cluding the starter motor and the
alternator. If necessary for com-
fort or safety, the control unit will
automatically restart the engine.
For example, if the vehicle begins
to roll, the battery charge falls too
low or condensation forms on the
windscreen. Furthermore, most
systems recognise the difference
between a temporary stop and the
end of the trip. It will not restart
the engine if the driver’s seatbelt
is undone, or if the door or trunk
is open. If desired, the function
can be completely deactivated
with the press of a button.
However, when the engine
restarts and there is an infotain-
ment system on or any other elec-
tronic device requiring greater
than 5V, there is a possibility that
the 12V battery can dip to below
5V causing these systems to reset.

Some infotainment systems oper-
ate from a 5 and 8.5V input fed
from a step-down converter oper-
ating from the car battery. When
the input voltage dips below 5V
during an engine restart (cold
crank), these systems will reset
when the DC-DC converter only
has the capability to step down the
input voltage. Obviously, it is not
acceptable to be watching a video
or listening to a CD and have
them automatically reset every
time the car restarts.

DC-DC controller
Fortunately, triple output DC-DC
controllers exist that combine a
synchronous boost controller and
two synchronous step-down con-
trollers in a single package. The
synchronous boost converter out-
put feeds the step-down convert-
ers to maintain a high enough
voltage to prevent electronic sys-
tems requiring greater than 4V to
reset during an engine restart. In
addition, when the input voltage
from the car battery to the boost

Bruce Haug

converter is higher than its pro-
grammed output voltage, it runs at
100% duty cycle and simply
passes the input voltage directly to
the step-down converters, reduc-
ing power loss.
Fig. 1 shows a schematic with
the synchronous boost converter
supplying 10V to the synchronous
step-down converters when the
battery voltage drops below 10V.
In addition to powering the two
step-down converters, which pro-
duce 5V/5A and 8.5V/3A in this
example, the boost converter can
be used as a third output that can
provide an additional 2A output.
Such a low quiescent current,
current mode control, triple-out-
put synchronous DC-DC con-
troller can operate with all
n-channel mosfets from input
voltages ranging from 4.5 to 38V
during start-up and down to 2.5V
after start-up. The two buck con-
trollers, channels one and two, op-
erate 180˚ out of phase and can
produce output voltages from 0.8
to 24V that are suitable for navi-
gation, infotainment systems,
processors and memory. The
boost controller, channel three,
operates in phase with channel
one and can produce output volt-
ages up to 60V. The fixed operat-Fig. 1: Typical start-stop application schematic

Fig. 2: Burst mode operation voltage diagram

Fig. 3: Efficiency versus load current for different
converter sections

ing frequency can be programmed
from 50 to 900kHz or can be syn-
chronised to an external clock
over a 75 to 850kHz range.

Battery run times
Any battery powered system that
requires an always-on power bus
while the rest is turned off must
conserve battery energy. This state
is commonly referred to as sleep,
standby or idle mode and requires
these systems to have very low
quiescent current. The need for
low quiescent current to conserve
battery energy is especially impor-

tant in automotive applications
that can have several electrical
circuits such as telematics, CD
and DVD players, remote keyless
entry, and multiple always-on bus
lines. The collective current con-
sumption of these systems during
standby mode needs to be as low
as possible and the pressure con-
tinues to mount for battery energy
conservation as cars become more
dependent on electronic systems
for their operation.
DC-DC controllers as discussed
here draws as little as 28µAwhen
in sleep mode with the boost con-
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verter and one of the buck con-
verters on. With all three channels
on and in sleep mode, they can
draw down to 38µA, which signif-
icantly extends battery run times
when in idle mode. This is done
by configuring the part to enter
high efficiency burst mode opera-
tion, where it delivers short bursts
of current to the output capacitor
followed by a sleep period where
the output power is delivered to
the load by the output capacitor
only. Fig. 2 shows the conceptual
timing diagram of how this works.

Load dump
Load dump is a term that refers to
the inductive kick that happens
after the starter motor is turned
off. This surge voltage is normally
clamped to 36V maximum for a
12V lead acid automotive type
battery system. This surge re-
quires the controller, mosfets and
associated components being ca-
pable of operating at the clamped
voltage. Based on the circuit in
Fig. 1, the efficiency is above
92% at full load for each rail as
shown in Fig. 3. For clarity, the

efficiency of each buck and boost
section is shown separately. In ad-
dition, the layout and size for this
circuit is shown in Fig. 4 with the
tallest part being 4.8mm high.

Protection features
These devices can be configured
to sense the output current by
using DCR (inductor resistance)
or a sense resistor. The choice be-
tween the two current sensing
schemes is largely a trade-off be-
tween cost, power consumption
and accuracy. DCR sensing is be-
coming popular because it saves
expensive current sensing resis-
tors and is more power efficient,
especially in high current applica-
tions.
On-board comparators monitor
the buck output voltage and signal
an overvoltage condition when the
output is greater than 10% of its
nominal output voltage. When this
condition is sensed, the top mosfet
is turned off and the bottom mos-
fet is turned on until the overvolt-
age condition is cleared. The
bottom mosfet remains on contin-
uously for as long as the overvolt-

age condition persists. If the out-
put voltage returns to a safe level,
normal operation automatically
resumes.

Conclusion
Automotive start-stop systems
allow for fuel savings that will
continue to evolve over the next
several years. Care must be taken
with regards to powering on-
board infotainment and navigation
systems that need up to, or can ex-
ceed, 5V for correct operation.
These systems can reset when the
input voltage drops out of regula-
tion with an engine restart.
But devices exist that boost the
battery voltage to a safe operating
level with an on-board synchro-
nous boost controller. Combined
with two synchronous step-down
controllers, suitable for powering
many automotive electronic de-
vices, these devices maintain reg-
ulation for all output voltages
during an engine restart. �

Bruce Haug is senior product
marketing engineer for Linear
Technology

Fig. 4: Size and layout of demo board top (left) and bottom sides

Driving intelligent
transportation

In-vehicle computers can
embrace diverse integrations,
according to Steven Wu

The recent rise of the inter-
net of things (IoT) has
brought several innova-

tions to the development of intelli-
gent transportation, which started
20 years ago. In-vehicle comput-
ers, the main building blocks of
intelligent transportation, are
widely used to increase transport
efficiency, to improve transporta-
tion safety and to meet the de-
mands of surveillance,

London taxis were fitted with
in-vehicle computers to provide
information during the 2012
London Olympics
Photo: Mercedes-Benz
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entertainment and more. To fulfil
the expanding requirements of in-
telligent transportation, integrat-
ing communications technologies
and industrial designs into the
in-vehicle computers are key for
success.
The technology of communica-
tions devices in intelligent trans-
portation has been evolving
continuously. To keep up with the
technology and establish a firm
footing in intelligent transporta-
tion, new generation in-vehicle
computers require the ability to
collect, store and analyse data, as
well as include communications,
tracking and navigation mecha-
nisms. However, unlike conven-
tional computers, in-vehicle
computers need to adapt and inter-
operate with different automotive
electronics in various vehicles.
Therefore, there are complex de-
sign issues concerning power
management, communications
and navigation that require careful
thought.

Rugged platform
The characteristics and behaviour
of the automotive battery are dif-
ferent than municipal electricity
not only in the unstable voltages
and amplitudes, but also in the
power surges that occur during
vehicle ignition, which can dam-
age in-vehicle computers. In addi-
tion, automotive electrical
systems vary from vehicle to vehi-
cle. In light of this, incorporating
wide range DC power input, low-
voltage detection and protection,
power ignition delay on-off con-
trol, idle mode, and power over
Ethernet (PoE) are key design ele-
ments to provide a viable and
rugged power management mech-
anism that allows in-vehicle com-
puters to work with each type of
automotive electrical system.
Wide range DC power input,
low-voltage detection and protec-
tion, and power ignition delay on-
off control enable these computers
to overcome problems caused by
low voltages and power surges

and maintain ongoing data com-
munications and integrity when
the vehicle is turned off. In addi-
tion, instead of shutting down
completely, entering idle mode al-
lows remote wake-up of the in-ve-
hicle computers. Lastly, with PoE
in place, data and power can be
shared on a single cable, simplify-
ing cable installation for IP cam-
eras or other peripheral devices.
In terms of communications, as
data are transmitted over Wifi and
3.5G networks, additional roam-
ing costs may incur when used in
large geographic countries such as
in Europe and America. To save
cost and maintain optimal connec-
tion when travelling between dif-
ferent regions operated by
different telecommunications
service providers, system integra-
tors often turn to in-vehicle com-
puters with dual-sim support. In
addition, a wake-on-SMS feature
allows remote power-on over cel-
lular networks, enabling adminis-
trators to upload work-related
information or software updates in
advance, thereby improving work
efficiency.
For seamless integration with
the vehicle’s components, apart
from supporting general network
communications, in-vehicle com-
puters need to support Can bus
standards such as SAE J1939 and
J1708 to collect data on fuel con-
sumption, mileage, engine tem-
perature and speed as well as
control vehicle components.
Navigation wise, the computers
need to consider the positioning
systems in different regions and
provide support for GPS (USA),
Galileo (Europe), Glonass (Rus-
sia) and Beido (China). Further-
more, advanced functions such as

From pedestrians, vehicles and roads to
roadside infrastructures, next generation
in-vehicle computers will be more
connected than ever as the IoT grows

dead reckoning are required to
provide position tracking when
vehicles enter tunnels or areas
where satellite signals are
blocked, and immediately re-
establish positioning and naviga-
tion after the vehicles exit the tun-
nels or receive satellite signals.

Connected everywhere
In-vehicle computers are prima-
rily used for fleet management,
in-vehicle surveillance, infotain-
ment and intelligent transport.
Fleet management improves trans-
portation efficiency by assisting
road transportation, emergency
service and waste management
operators in dispatching vehicles,
recording drivers’ behaviours and
working hours, tracking vehicles
and optimising routes. For exam-
ple, a major US carrier uses in-ve-
hicle computers to assess the
signal strength of various regions
and provide improvements. In-ve-
hicle computers are also used by
another major US carrier to en-
hance field engineer coordination
and strengthen the efficiency and
quality of customer service.

On the other hand, in-vehicle
surveillance is applied in public
transportation and transporting
valuable goods or hazardous ma-
terials to ensure transport safety.
Security administrators can moni-
tor for suspicious activities in real
time from a remote location and
take proactive measures, or store
the surveillance data and use them
as evidence when required.
Digital signage is the most com-
mon form of in-vehicle infotain-
ment, for example, in response to
the London Olympics, local taxis
were equipped with in-vehicle
computers to display tourism in-
formation and process credit-card
payments.
For intelligent transportation, in
addition to public transit arrival
information systems, vehicle and
pedestrian collision avoidance
systems as well as emergency
traffic notifications are emerging
as the norm.
The “intelligent” of intelligent
transportation will span across a
wide area of subjects, from pedes-
trians, vehicles, roads to roadside
infrastructures as the IoT expands.

In-vehicle computers will adopt
Wave (wireless access in vehicu-
lar environments) and DSRC
(dedicated short-range communi-
cations) technology to provide in-
telligent roadside functions. The
low-latency transmission charac-
teristic of Wave/DSRC can satisfy
the communications needs of ve-
hicle-to-vehicle (V2V), vehicle-
to-infrastructure (V2I) and
vehicle-to-any (V2X), and pro-
vide real-time alerts to notify driv-
ers about the changes in the
surrounding roadside environ-
ment.
By integrating Wave/DSRC, in-
vehicle computers can retrieve
real-time traffic status and guide
drivers in locating the fastest driv-
ing route, or notify drivers about
the speed change of the vehicle
within a 1km radius. This gives
drivers more time to react and
prevent traffic collision, thus pro-
viding safety and improving the
overall transport efficiency. �

Steven Wu is general manager
of mobile computing at
Nexcom

IO rich in-vehicle computer based on Intel’s i7 CPU



TRANSPORTATION TRANSPORTATION

Vehicle ElectronicsPage 20, March 2014 Vehicle Electronics March 2014, Page 21

Nine out of every ten city
dwellers in the European
Union experience a level

of air pollution that is considered
damaging to health. That was the
message from Professor Paul
Monks from the University of
Leicester at The Issue Sustainable
Transport Technologies Confer-
ence in February.
Held at the Holywell Confer-
ence Park on Loughborough Uni-
versity’s campus, the event had
the theme of looking at how col-
laboration between different trans-
port sectors, from automotive to
rail, marine and air, could provide
the innovation necessary to tackle
this growing problem.
Not surprisingly, Nicky Morgan,
the local Conservative MP,

BIG ISSUES Steve Rogerson reports from
The Issue Sustainable Transport
Technologies Conference in
Loughborough, Leicestershire, UK

claimed the government was tack-
ling these issues with a long-term
strategy of “stable funding, new
investment and leadership for
bold projects”. But she did seem
to appreciate the scale of the prob-
lem pointing out that, for exam-
ple, more people are using trains
now than in 1920 when the net-
work was twice the size and that
the past 20 years have seen road
traffic increase by a fifth.
“The government is investing in
rail and road,” she said. “The next
few decades will be exciting for
the transport sector.”
This was echoed by Jim Lupton,
deputy technical director of the
Rail Industry Association. “The
rail sector is very buoyant,” he
said. “We are seeing tremendous

Nicky Morgan: “The government is investing in rail and road.”

Holywell Conference Park at
Loughborough University
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growth not just in the rail network
but in London Underground.”

Urbanisation
The question though is how to in-
crease the level of transportation
to meet a growing demand yet
tackle air pollution. Now, while
Monks acknowledges that the
problem is higher in city centres,
on the overall pollution front there
are positives from this.
“There is an increase in urbani-
sation,” he said, “but this is not
necessarily a bad thing. You can
minimise journeys and resource
use in cities.” But he acknowl-
edged that: “Transport lies at the
centre of many of the solutions to
the problems of air pollution.
However, it is not fair to say that
all the problems are from trans-
portation.”
He said that even though there
were methods that were being ex-
plored to reduce pollution, it
might reach a situation where the

policy was to adapt to the pollu-
tion.
“The whole push on air quality
is to reduce the effect on health,”
he said. “We make policy to affect
emissions. We then observe the
effects on human exposure. We
may have to move towards adap-
tation. We have high concentra-
tions of pollution, so how do we
adapt to that?”
He pointed out that there have
been successes and many pollu-
tants had experienced a two-thirds
reduction. But at the same time
there had been an increase in
other pollutants. This brings with
it another, quite serious problem,
in that reducing one pollutant can
increase others, ozone being a
prime example.Jim Lupton: “The rail sector is very buoyant.”

Marco Petrelli: “We propose an approach that takes into account
the best of both.”

“In urban areas, traffic is actu-
ally suppressing the amount of
ozone,” he said. “So as we clean
up traffic in urban areas, we could
accelerate global warming. So
there are choices when we are try-
ing to improve air quality and re-
duce climate change. Some ideas
that improve air quality are actu-
ally bad for climate change.”
A good example of this he said
were diesel particulate filters that
did improve air quality but were
bad for climate change.
“This is a particularly thorny
issue,” he said. “You attack one
problem and increase another. I
think full lifecycle analysis is
absolutely essential to see the
effects of improving one area on
other areas.”

Different approaches
This brings with it the problem of
analysing traffic in urban areas
and then using the data to improve
the situation. Traditionally, Eu-
rope and the USA have taken dif-
ferent routes towards this, with
the USA concentrating on
analysing particularly bad inter-
sections and looking at how traffic
flow through them can be im-
proved. Europe tends to take a
more macro approach, bringing in
factors such as average vehicle
speed and distance travelled.
“We propose an approach that
takes into account the best of both
of these,” said Marco Petrelli
from Roma Tre University in
Italy. “We estimate pollutant
emissions over a large area but
with the microscopic accuracy
you get from the US system.”
This approach has been put to
the test in the southern Italian city
of Brindisi, with about 100,000
inhabitants.

“We can see the localisation of
emissions at intersections,” he
said. “And we can see the impact
of different policies, such as one-
way systems, as well as optimis-
ing flow through intersections.”

Gathering data
At present, there are a number of
ways already that data needed to
perform the analysis can be gath-
ered, and these were explored by
Roland Leigh, a lecturer at
Leicester University. Such data
sources include automatic number
plate recognition systems, vehicle
profiles, CCTV, MoT information,
satnavs, GPS, tyre pressure meas-
urement devices, road temperature
sensors, fleet management sys-
tems, radar, wireless sensor net-
works and so on. Induction loops
can measure traffic volumes,
wheel base, weight and speed.
“What they don’t measure is
queue length,” said Leigh, “but
that can be modelled from exist-
ing data. Satnav systems are now
giving more information on con-
gestion. There are some interest-
ing apps that are now appearing to
gather the information from
smartphones.”
In the future, drones – un-
manned aerial vehicles – could be
used to gather traffic data. There
are also now trials of vehicle-to-
vehicle and vehicle-to-infrastruc-
ture networks. Sensor systems can
already direct drivers to vacant
parking spaces.
“Full vehicle tracking is one of
the major data schemes we could
see,” said Leigh. “That could be
widely available within ten
years.”
The question though is how to
use these data for improving air
quality and traffic management. In

certain areas, they could be used
for autonomous driving schemes
and platooning on motorways.
The difficult issue there is the
transition to autonomous driving.
How easy will it be to have self-
driving cars mixing in the same
areas as those being driven nor-
mally? Maybe areas in cities
could be created in which only
cars with autonomous driving are
allowed into at certain times of
day.
“The real issue is the transition
from non-autonomous to au-
tonomous vehicles,” said Leigh.
In the short term though data
can provide congestion informa-
tion to drivers. There could also
be adaptive speed limits on motor-
ways and adaptive prioritisation
where, say, electric vehicles are
given priority in high pollution
areas.
Leigh said that these data could
also be used by large corporations
that have many people commuting
into one area to encourage car
sharing, cycling and so on.
But he warned about there being
too many journey planning and
congestion systems, which could

Roland Leigh: “There are some
interesting apps that are now
appearing to gather the infor-
mation from smartphones.”
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lead to fragmentation in the mar-
ket and a dilution of the available
data.
“You need to reach a critical
mass and avoid fragmentation
with different systems,” he said.

Transportation
On the railway front, Marcus
Mayers, programme manager for
Future Railway, said the number
of passengers was set to double
over the next 20 years, which will
mean more carriages are needed
and increase the amount of elec-
tricity used.

“Where will the electricity come
from?” he asked. “How can we
guarantee supplies? What will that
do to our power networks?”
He also said remote areas would
continue to rely on diesel engines
and the railway companies had to
look at reducing emissions from
them.
The marine industry was also
looking at moving from diesel to
diesel-electric hybrids, said
Adrian Waddams, a marine spe-
cialist at the Transport Knowledge
Transfer Network (KTN). But he
pointed out: “Shipping is the most
environmentally friendly method
of transportation. Shipping ac-
counts for about six per cent of
global CO2 production, but the in-
dustry is looking to reduce that.”
He said that while there was no
mandate in the same way as there
was with automotive, there was a
global agreement for future ships
to be designed in a way that re-
duced CO2.
“The goal is to reduce CO2 by
25% by 2050,” he said. “There is
a lot of research and development
work going on.”
Cost he said was also a driver in
this as diesel accounted for 50 to
70% of the total cost of a shipping
operation.
“That is why they are looking
towards alternatives such as
diesel-electric hybrids and fuel
cells,” he said.
They are also looking at alterna-
tive fuels and at wind power. Sails
could return in a big way. And
hull coatings are also being con-
sidered.
“If a ship has a dirty bottom, it
can cancel out all the other sav-
ings,” he said. “Weather routing is
also important. Anticipating
where there is heavy weather and

knowing how to avoid it can make
big savings.”
The number of planes is set to
double in the next 20 years,
warned Philippe Lattes, deputy di-
rector of Aerospace Valley. “This
is a major challenge to reduce the
impact of that,” he said.
One of the problems was that
they could not make big modifica-
tions to existing planes, so much
of the emphasis was on the design
of new planes. One possibility
though with existing planes is to
reduce the fuel consumption when
they are on the ground, which ac-
counts for up to about two per
cent of fuel consumption. Moving
to electric motors could help here.
“Another is to optimise the tra-
jectories of all the planes,” he
said. “In Europe, a lot of planes
are not flying in direct lines and
we are trying to optimise the
flight trajectories. This could re-
duce fuel consumption by be-
tween five and 15%.”

Conclusion
What all at the conference were
clear on was that to solve these
problems, closer collaboration be-
tween the different transport sec-
tors was needed, but achieving
that might not be that straightfor-
ward.
“The rail industry is dreadful at
working with other people,” said
Mayers. “We have to change that
to take advantage of commonality
in technologies. Automotive is
doing that very well in the UK.”
“Working in partnership is the
right way to go,” added Adrian
Vinsome, interim director of the
Transport KTN.
Good intentions for sure, but
time will tell whether these can be
put into practice. �

Paul Monks: “As we clean up
traffic in urban areas, we could
accelerate global warming.”

Adrian Vinsome: “Working in
partnership is the way to go.”

Wireless charging sys-
tems for electric vehi-
cles provide several

advantages over conventional
plug-in technology, foremost
among them convenience for EV
owners. Until recently, these sys-
tems were in the R&D and pilot
stages only, but now products
have begun to reach the market,
and several major EV manufactur-
ers have plans to offer models
with wireless charging capability
in the 2015 to 2016 timeframe.
According to a report from Nav-
igant Research, worldwide sales
of wireless EV charging systems
will grow from a few hundred in
2014 to nearly 302,000 by 2022.
“Although some in the industry

remain unconvinced that wireless
charging will ever be more than a
small niche market, it’s clear that
major automakers have concluded
that this technology could be a
differentiator in a crowded EV
market,” said Richard Martin, edi-
torial director with Navigant Re-
search. “Features once considered
luxury items, such as power win-
dows and automatic garage door
openers, tend to spread, over time,
across all vehicle segments – and
that is likely to apply to wireless
charging, as well.”
Several developments in 2013
signalled the beginning of a new
phase in this emerging market, ac-
cording to the report. Bosch an-

nounced a sales and distribution
agreement with Evatran, maker of
the Plugless Power system, with
products scheduled to reach the
market in the first quarter of 2014.
Also, the Society of Automotive
Engineers (SAE) said its Wireless
Power Transfer Task Force for
vehicles had agreed on a standard
frequency for wireless EV charg-
ing, reducing the possibility of a
standards battle among competing
vendors.
The report – “Wireless Charging
Systems for Electric Vehicles” –
analyses the fledgling market for

wireless charging systems for
EVs. It examines the technology
of wireless EV charging and the
efforts of technology developers,
working in partnership with car
makers, to bring systems to mar-
ket. Global market forecasts for
sales of wireless EV charging sys-
tems, segmented by region, ex-
tend through 2022. The report also
looks at the demand drivers and
market barriers associated with
wireless EV charging, along with
the efforts of car makers to incor-
porate wireless charging capabil-
ity into their EV models. �

The future
is wireless

Report predicts
massive growth in
wireless charging
systems for electric
vehicles

Are the days of wired charging already numbered? Photo: Nissan
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Shutting down ECUs
safely when a fault devel-
ops is a key potential ap-
plication for the Pic
16(L)F161x family of
8bit microcontrollers an-
nounced by Microchip at
Embedded World in
Nuremberg.
These MCUs expand
the offering of the com-
pany’s core independent
peripherals, which off-
load timing-critical and
core-intensive tasks from
the CPU, allowing it to
focus on other things.
They integrate fault-de-
tecting hardware to help
engineers develop safety-
critical applications.
“You want an ECU to
shut down safely if the
code is corrupted,” said
Greg Robinson, Mi-
crochip’s 8bit MCU mar-
keting director. “They
will detect the corruption
and then shut down safely
or alert the driver that
there is something
wrong.”
A windowed watchdog
timer monitors proper
software operation within
predefined limits. A
cyclic redundancy check
with memory scan detects
and scans memory for
corrupted data. And a
hardware limit timer de-
tects hardware fault con-

Microcontrollers help
shut down ECUs safely

ditions, including stall
and stop, to simplify
closed-loop-control appli-
cations. These make it
easier for designers to im-
plement safety standards
such as UL and class B,
or fail-safe operation.
A 24bit signal measure-
ment timer performs
high-resolution measure-
ments of any digital sig-
nal, in hardware, resulting
in more precise and accu-
rate measurements. This
is suitable for speed con-
trol, range finding and
RPM indicators. Both
timers are designed to re-
duce design complexity
by eliminating the need
for additional code and
external components.
Other applications in-
clude industrial machin-
ery and power supplies,
as well as products with
variable-speed motor
control such as fans and
home appliances.
They are also the first
Pic MCUs to have hard-
ware zero cross detect,

which helps designers
looking to simplify triac
control and increase ro-
bustness by reducing the
EMI caused by switching
transients.
A complementary
waveform generator,

comparators, 10bit ADC,
8bit DAC and capture-
compare PWM are also
integrated.
They are available
today for sampling and
volume production in
eight-pin PDIP, soic and 3
by 3mm DFN and UDFN
packages. The PIC16(L)
F1613 MCUs are also
available in 14-pin PDIP,
soic, tssop and 4 by 4mm
UQFN and FN packages.
A 20-pin product will be
introduced later in the
year.

“They will detect the
corruption then shut down

safely or alert the driver that
there is something wrong”
Greg Robinson, Microchip

Hypervisor lets users prioritise access
The latest version of
Real-Time Systems’ hy-
pervisor lets users priori-
tise simultaneous access
of guest operating sys-
tems to shared resources
such as shared caches or
the main memory itself.
This approach avoids
lower priority operating
systems influencing an
rtos using the same cache.
Strict separation of op-
erating systems while
preserving hard real-time
determinism has been one
of the strongest attributes
of the RTS Hypervisor.
While so far virtualisation
technology has been used
to virtualise and monitor
unmodified, non-real-
time operating systems
such as Microsoft Win-
dows, this takes it one

step further.
Claimed to be an indus-
try first, the hypervisor
now detects excessive
memory use of a non-
real-time operating sys-
tem, which due to shared
use of cache or simultane-
ous access to the system’s
main memory could
cause jitter in a high pri-
ority rtos running in par-
allel.
The hypervisor is par-
ticularly useful for prod-
ucts in the industrial,
medical or transportation
markets where many rely
on an rtos for time or mis-
sion critical functions
while using a different
operating system for
other tasks, such as run-
ning a human machine in-
terface.

Because this does not
depend on a host operat-
ing system, operating sys-
tems can start in any
sequence, reboot inde-
pendently and never harm
each other.
A finely adjustable
throttle can limit the
amount of memory
throughput available to a
virtualised operating sys-
tem to avoid negative im-
pact on an rtos due to
potential cache misses or
an occupied data bus.
This throttle only takes
effect if a user-config-
urable threshold is about
to be reached.
This feature reduces jit-
ter and therefore im-
proves determinism
significantly. Now users
with demanding require-

ments regarding latencies
and determinism can also
run multiple operating
systems on the same
hardware while still pro-
viding the hard real-time
capability expected of
their system.
The hypervisor is a soft-
ware product allowing
customers to partition an
Intel x86 multi-core plat-
form into virtually inde-
pendent computers
running for example a
Microsoft operating sys-
tem as a user interface
and separate real-time op-
erating systems in parallel
for real-time tasks on the
same hardware. Consoli-
dating hardware reduces
cost while increasing reli-
ability and reducing
power consumption.

Support for µCLinux on Cortex M3 and M4
Lauterbach has an-
nounced its support for
µCLinux onArm Cortex-
M3 and M4 microproces-
sors using Trace 32 tools.
Many developers are
seeing the Cortex-M3 and
4 as stepping stones from
an 8 or 16bit MCU and
they are being used in
more devices, especially
those targeting wireless
networking, motor con-
trol, automotive, power
management and indus-
trial automation.
The µCLinux has the
advantages of Linux,

being stable, reliable,
flexible and secure, and
can run on microcon-
trollers with no memory
management unit.
This is what makes it a
viable and reliable operat-
ing systems for the Cor-
tex-M3 and M4
microprocessors.
The Trace 32 tools en-
able the off-chip trace for
Cortex-M to be extended
from data watchpoint and
trace unit into a task-
aware trace, which allows
non-intrusive runtime and
performance evaluation.
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For applications on the
test bench or in the vehi-
cle, Ixxat has extended its
FRC-EP series of test sys-
tems with the FRC-
EP170. This is a compact
variant of the existing
FRC-EP190.
These devices have
Flexray, Can, Can FD,
Lin, K-Line, USB, Ether-
net, Ethercat, Bluetooth
and RS232 interfaces,
along with analogue and
digital IO. Expansion
slots allow the addition of
wlan, GSM or GPS.
Both devices have the
same processor and the
same operating system,
making the latest model

Test systems for benches and vehicles

software compatible and
just as powerful.
Thanks to many identi-
cal interfaces and its gal-
vanic isolation, extended
scalability, and its op-
tional Ethercat slave
functionality, the primary
target application of the
FRC-EP190 is integration

with test benches in the
automotive communica-
tions world. The FRC-
EP170 was developed for
use in vehicles.
Its main applications in-
clude gateways for con-
nection to different ECU
integration levels, proto-
type controllers, expan-

sion of data loggers with
additional interfaces, and
wireless signal display
using off-the-shelf mobile
phones or tablet PCs.
Restbus simulation and
gateways can be imple-
mented quickly based on
either device, using the
corresponding software
packages from the com-
pany. There are also de-
velopment packages
available. Custom func-
tions and applications can
be implemented by users
in-house thanks to the use
of the Linux operating
system and the availabil-
ity of a free software de-
velopment kit.

A prototype electric vehi-
cle (EV) motor drive sys-
tem with a built-in
silicon-carbide inverter
has been developed by
Mitsubishi Electric. The
EV motor drive system,
claimed to be the smallest
of its kind, should let
manufacturers develop
EVs offering more pas-
senger space and greater
energy efficiency.
Mitsubishi plans to
commercialise the motor
system after finalising
technologies for motor
and inverter cooling, fur-
ther downsizing, and ad-
ditional efficiency.
The motor drive system
with integrated all sili-
con-carbide inverter
achieves downsizing
(14.1 litre, 60kW) with a
smaller motor resulting
from improved thermal
resistance between the
motor drive system and
the cooling system. It is
though equal to existing
EV motors in power and
volume, enabling replace-
ment.

Inverter
shrinks
EV drive

Controller protects
during cold crank
Asynchronous step-down
DC-DC controller from
Linear Technology in-
cludes a 7.5V buck-boost
bias voltage to provide ef-
ficient gate drive over a
2.5 to 60V input voltage
range. The LT3840 gener-
ates a 7.5V bias voltage
for mosfet gate drive re-
gardless of whether the
input voltage is above,
below or equal to 7.5V.
The supply range is de-
signed to protect against
high voltage transients
and continuing operation
during automotive cold
crank, as well as covering
a broad range of input
sources and battery
chemistries.
It draws 75µA when
regulating the output volt-
age with no load, extend-
ing the run time in
battery-powered applica-

tions. The output voltage
can be set from 1.25 to
60V at output currents up
to 30A with efficiencies
up to 95%, making it suit-
able for 12 or 24V auto-
motive, heavy equipment,
industrial control, robot-
ics and telecoms use.
Accurate current regu-
lation is achieved with the
programmable current
limit while the current
monitor function reports
the average output cur-
rent. The user can select
from continuous opera-
tion, pulse skipping and
low ripple burst mode op-
eration during light loads.
On-chip gate drivers are
for driving multiple stan-
dard or logic level n-
channel mosfets. It
operates with a selectable
fixed frequency between
50kHz and 1MHz or can

be synchronisable to an
external clock over the
same range. Its current-
mode architecture pro-
vides easy loop
compensation, fast tran-
sient response and line
regulation.
Additional features in-
clude up to 99% duty
cycle for low voltage
dropout, accurate over-
and under-voltage lock-
outs, soft-start, tracking
and a power good signal.
The device is available
in 28-lead tssop and 4 by
6mm QFN-38 thermally
enhanced packages. Ex-
tended and industrial ver-
sions from -40 to +125˚C,
a high temperature auto-
motive grade version
from -40 to +150˚C and a
military grade version
from -55 to +150˚C are
also available.

At this month’s Geneva
Motor Show, Harman
premiered its next-gener-
ation scalable in-vehicle
infotainment platform for
enabling rapid develop-
ment of connected car
applications while pro-
tecting the integrity of the
system against cyber se-
curity threats.
The platform has an
HTML-5-based applica-
tion environment and
uses separate computing
domains for securing crit-
ical vehicle functions
from malicious software
for automotive grade ro-
bustness. The architecture
also integrates advanced

driver assist system
(adas) functions such as
forward collision and lane
departure warnings into
the infotainment system
to bring sensor-based
safety features to a range
of vehicles.
It is ready for imple-
mentation into vehicles,
and drivers can expect the
system to be on the road
within the next two years.
With automotive-grade
Linux as the underlying
operating system and
HTML-5 as the applica-
tion environment, devel-
opers can create app-
lications for the infotain-
ment system using com-

monly understood tech-
nologies such as HTML,
Javascript and CSS.
“Consumers now ex-
pect to be able to cus-
tomise their mobile
computing experience
through downloadable
apps,” said Sachin
Lawande, president of
Harman’s infotainment
division. “In-vehicle info-
tainment has traditionally
not offered this capability
– even though cars are in-
creasingly connected.
We’re excited to start this
transformation with our
next-generation scalable
infotainment platform.”
It uses a type one hyper-

visor on multi-core
processors to implement
two separate system do-
mains that are isolated
from each other. One do-
main manages critical car
functions such as vehicle
network communications,
and the second domain
handles infotainment ap-
plications such as naviga-
tion and internet access.
The infotainment domain
is securely firewalled
from the vehicle domain,
preventing any impact on
safety-relevant features in
the car. Security tech-
niques such as secure
boot and data encryption
are also implemented.

Infotainment platform provides security and adas
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A single chip amplifier
from Toshiba Electronics
can help make an electric
or hybrid electric vehicle
sound like a conventional
internal combustion en-
gine. The TB2909FNG is
an integrated power amp
that also supports other
external audible output
including reversing
alarms and answerback
confirmation for keyless
remote entry security.
EVs and HEVs operat-
ing in all-electric mode
are quieter than vehicles
driven by internal com-
bustion engines. As a re-
sult, pedestrians, cyclists
and other road users may
be less aware of their
presence.
Because of this, some
manufacturers already
equip vehicles with an

acoustic vehicle alerting
system (avas). It is antic-
ipated that such systems
will become more preva-
lent as legislators seek to
establish a minimum
level and type of sound
for low-speed, all-electric
operation. Due to road
users’ familiarity with tra-
ditional vehicles, a pre-
ferred sound is that of a
normal vehicle engine.
The IC is a single-chan-
nel, class-AB, single-
ended push-pull (SEPP)
amplifier developed to
amplify the simulated
sound of a conventional
engine. The device oper-
ates from a supply of be-
tween 6 and 16V and can
deliver a maximum out-
put power of 5W.
Total harmonic distor-
tion (THD) is rated at

Amp helps electric vehicles
sound just like regular cars

0.08% (for an output
power of 0.125W) and
output noise voltage is
50µV. Guaranteed opera-
tion between -40 and
+110˚C supports use in
EV warning sound sys-
tems where stable per-
formance at extended
temperatures is required.
The device is supplied
in a tssop-16 package
with dimensions of 4.4 by

5.0 by 1.0mm.
Integrated functionality
includes various mute ca-
pabilities and a built-in
standby switch. Abnor-
mality detection and pro-
tection for thermal
overload, over-voltage,
short circuits to GND or
VCC, and speaker-open
conditions are provided
as standard, supporting
functional safety.




