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These students from Fachhochschule Westküste in the very northern part
of Germany were celebrating at Embedded World in Nuremberg after
winning the Renesas MCU Car Rally. Around 100 students in 17 teams
took part in the challenge to build a functioning model rally car based on
sensors and other electronic components from Renesas. They then had to
race the car round a specially prepared track at the show.
The West Coast Racers team managed a time of 3.54.6 minutes for five

laps, nearly three seconds faster than second placed Tor Camvi from the
Carlos III University in Madrid. Third was a team from the University of
Gloucester in the UK.
“Our first MCU Car Rally event was a great success and we had fantas-

tic feedback from the participants,” said Andy Harding, a senior manager
at Renesas Electronics. “We’ll soon be sending out invitations to Euro-
pean students to participate in next year’s Renesas MCU Car Rally at
Embedded World, which we’re hoping will be even bigger and more
successful than this year’s.”

Nuremberg rally winners celebrate

The global automotive
electronics market is ex-
pected to hit US$280bn
by 2020, according to a
study by Grand View Re-
search.

Growing demand for
adas and premium audio
systems are some of fac-
tors expected to drive the
automotive electronics
market through the fore-
cast period.

Continuous growth in
the number of electronics
components used by au-
tomotive manufacturers
has spotlighted new op-
portunities for suppliers.
Emergency call systems,
alcohol ignition inter-
locks and accident
recorder systems are var-
ious technologies that are
expected to spur market
growth during the fore-
cast period.

But high levels of com-
plexity and lack of aware-
ness about the overall
understanding of the sub-
systems may curb market
growth. Various complex-
ities include tolerance
stackup, mechatronic in-
teraction and harsh oper-
ating environment.

To meet the rising com-
plexity issues, OEMs are
focusing on product inno-
vation such as reducing
weight and decreasing the
number of modular plat-

Global automotive electronics
market to hit $280bn by 2020

forms. Additionally, there
is an increasing trend
towards in-vehicle info-
tainment that is expected
to yield opportunities
for the automotive elec-

tronics market.
Increased penetration of

electric and hybrid vehi-
cles is expected to in-
crease automotive
electronics component

demand. This is attributed
to reduced product cost
associated with emission
controls and enhanced
lithium-ion battery cool-
ing capabilities.

Part of the Bang & Olufsen sound system for the
Audi R8 that made its debut at last month’s
Geneva Motor Show

Harman buys Bang & Olufsen
car audio business for €€145m
Harman has bought Bang
& Olufsen’s car audio
business for €145m.
Bang & Olufsen sound
systems are available in
Audi, Aston Martin,
BMW and Mercedes-
Benz car models. 

Terms of the agreement
include a purchase price
of €145m for the Bang &
Olufsen automotive audio
business, as well as pay-
ments for an exclusive li-
cence to the Bang &
Olufsen and B&O Play
brands within the auto-
motive industry.

“Bang & Olufsen is a
distinctive brand that will
complement our existing

premium branded offer-
ings and strengthen Har-
man’s position in this
segment,” said Dinesh
Paliwal, Harman presi-
dent. “While Bang &
Olufsen branded solu-
tions will continue at the
top of the high-end luxury
segment, we will rapidly
grow the B&O Play
brand in the larger mass
luxury market.” 

Harman will assume all
automotive Bang &
Olufsen customer pro-
grammes, and develop-
ment and production
resources will be trans-
ferred to Harman. The
agreement remains sub-

ject to customary closing
conditions, including reg-
ulatory approvals.

“In just ten years, we
have built Bang &
Olufsen automotive
based on Bang &
Olufsen’s exclusive brand
and unique capabilities
within acoustics, design
and craftsmanship,” said
Tue Mantoni, Bang &
Olufsen president and
CEO. “Harman’s position
as the market leader in car
audio and infotainment
combined with the
strengths of the Bang &
Olufsen brands will cre-
ate significant benefits for
automotive customers, as
well as for both compa-
nies.” 

Last month, Bang &
Olufsen’s surround sound
system was featured in
the Audi R8 at the
Geneva Motor Show. 

“We are excited to re-
alise the many synergies
and opportunities inher-
ent in this new relation-
ship,” said Paliwal.  



NEWS NEWS

Vehicle Electronics Vehicle ElectronicsPage 3, April 2015 April 2015, Page 4

Samsung and Seat have
signed an agreement to
develop technology to
provide connectivity
across Seat’s range of
models. The agreement
will take shape in the
coming months with the
launch of a model line-up
equipped to keep the cus-
tomer always connected,
with features to be ex-
tended gradually to the
rest of the Seat range.

Other agreement provi-
sions enable Samsung to
supply Seat with the basic
software to develop its
own car apps, to be man-
aged from Samsung
handsets.

“Samsung is delighted
to be announcing this
agreement at the Mobile
World Congress, particu-
larly in Barcelona –
Seat’s home town,” said
Rick Segal, vice-presi-
dent of Samsung Elec-
tronics. “The idea behind
the agreement is to work
together, joining the
know-how of both
brands, to develop on
board safe technology
which simplifies our cus-
tomers’ lives. The aim is
to keep consumers al-
ways connected. We are
expecting great things
from this agreement.”

Vehicles will be
equipped with Mirrorlink
technology and the car in-

Samsung and Seat sign
technology agreement

fotainment system linking
them to Samsung devices
through the apps devel-
oped by Seat. With Mir-
rorlink, smartphone
content is mirrored in the
vehicle display in a safe
way, with no distraction
for the driver, who is af-
forded access to apps
while keeping both eyes
on the road.

Wearables can be added
supporting further func-
tions. This agreement
covers all 75 markets in
which Seat vehicles are
sold.

“In 2015 we fully en-
tered the internet of
things, with six billion
things now connected to
internet,” said Jürgen
Stackmann, Seat execu-
tive committee chairman.
“One of Seat’s main ob-
jectives is to meet emerg-
ing needs and customer
expectations. To fulfil our
commitment to our cus-
tomers, we want to
strengthen the competi-
tiveness of the range. For
us, Samsung is the ideal
partner in this new global
challenge.”

Making the connection: Samsung and Seat

To support the growth of
the automotive industry
in China, Bureau Veritas
Consumer Products has
opened a laboratory in
Guangzhou specialising
in the testing and certifi-
cation of automotive
components and systems.

The southern China
2300m2 laboratory is
staffed with technical and
customer service special-
ists. It will also be used
for testing and certifying
household electrical and
electronics equipment. 

The automotive prod-

ucts testing lab provides
EMC and reliability test-
ing. Clients include R&D
and engineering teams of
major car makers and
their supply chains in the
Pearl River Delta, one of
the automotive manufac-
turing hubs in China. 

Bureau Veritas opens test laboratory

International Truck has
announced a body control
module with enhanced
Diamond Logic features.
The module, designed in
line with Society of Auto-
motive Engineer (SAE)
500kbaud standards,
should expand lorry
equipment manufacturer
electronics capabilities,
driving more uptime.

The design is said to de-
liver six times the current
processing speed for lorry
and body electronics, add
16 more input-output
slots for equipment man-
ufacturers, and provide
three additional data links
to expand lorry capabili-
ties. It will be built in pro-
duction starting in
November 2015.

All of International’s
medium-duty and voca-
tional lorries are equipped
with the Diamond Logic
electrical system, which
provides nearly 200 fac-
tory available body inte-
gration and driver
efficiency features, plus
the ability to customise
more vehicle functions.

Lorry module

Jim Thomas from TVS
will look at requirements
driven verification and
test for ISO 26262 at this
month’s inaugural Vehi-
cle Electronics confer-
ence in Birmingham, UK.

The conference is due
to be held at the National
Exhibition Centre in
Birmingham from 21 to
22 April 2015. It will be
held as part of National
Electronics Week and
will be joined by the long
established Embedded
Masterclass, with each of
the two days comprising
a half day for Embedded

Masterclass and a half
day for Vehicle Electron-
ics.

“The ISO26262 safety
standard sets out a num-
ber of testing and verifi-
cation objectives for
embedded automotive
software developments to
meet but doesn’t mandate
how they are met,” said
Thomas. “For many, em-
bedded software develop-
ment projects testing is
the phase that follows de-
velopment – it has to be
done and, for certifica-
tion, it has to be seen to
have been done. 

“It’s an unwelcome but
unavoidable overhead to
achieve certification – a
necessary evil. 

“This is an all too com-
mon picture and there are
many reasons why this is
seen as the most practical
approach. Having soft-
ware available early for
integration with hardware
is a good thing right?
How can requirements be
fully understood until
there is something work-
ing to assess?”

But he said this ap-
proach also brought many
risks and was very costly.

He will explains how an
integrated testing ap-
proach coupled with bet-
ter verification during
design can significantly
accelerate software devel-
opment, saving embed-
ded projects time, money
and many tedious hours
spent debugging.

There are still sponsor-
ship and exhibiting op-
portunities available for
the event and details of
these can be obtained by
emailing conference or-
ganiser Jayne Foster at
jayne@eventworkseu-
rope.com.

Learn about ISO26262 requirements
at Vehicle Electronics conference
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Automotive semiconductors
outpace overall market
Worldwide revenue for
semiconductors used in
automotive applications
outpaced the overall
semiconductor market
with nine per cent growth
in 2014, according to a
report from Databeans.
This year, the market is
expected to continue to
perform with a predicted
growth rate of six per
cent.

In a separate report, it
found that the sensors and
MEMs market continues
to expand as demand
shifts from the automo-
tive and industrial seg-
ments to the consumer
and communications
markets. In 2015 this
market is expected to

reach a high of close to
US$13bn, up 13 per cent
over 2014.

Databeans predicts the
automotive semiconduc-
tor market will continue
to gain share growing at a
compound annual growth
rate of eight per cent over
the next five years. This
market is expected to
reach a high of $28.5bn in
2015. 

A decade ago, on aver-
age, electronics ac-
counted for less than 20
per cent of total produc-
tion cost of a car or light
truck. Today it is nearly
40 per cent for traditional
internal combustion en-
gine cars and jumps to 70
per cent for high-end

electric vehicles. This
phenomenon will acceler-
ate as advances in semi-
conductor technology
continue to drive down
the cost of various sys-
tems in the vehicle.

Electronic systems con-
tinue to contribute more
than 90 per cent of the in-
novation in new features
that are being introduced
as the automotive indus-
try matures and takes on
some of the characteris-
tics of other consumer
markets. The industry is
in the midst of transfor-
mation as the large car
makers are offering prod-
ucts that offer more of an
experience to the owner
versus utility.

OEMs are turning to in-
fotainment and telematics
to distinguish their brand
and capture consumer in-
terest.

Common telematics
features include semi-au-
tonomous driving aids
such as automatic parallel
parking and lane-keeping
assistance, as well as sen-
sor-based reporting on car
maintenance and usage.
These changes as well as
expanding regulatory re-
quirements for safety and
fuel economy and the
coming connected car
will drive the expanding
market for semiconduc-
tors from a $28.5bn in-
dustry to over $40bn by
2020. 

The tools and techniques
that can ensure code qual-
ity in automotive systems
will be the subject of
workshops and presenta-
tions at this year’s UK
Device Developers Con-
ference, due to take place
in Reading, Cambridge,
Warrington and Uphall in
May and June 2015.

There will be work-
shops and presentations
that explore developing
safety critical code in au-
tomotive systems. With
topics such as software

architectures for reliable
systems, toolsets for the
development of software
to ISO26262 and debug
tools for in-field safety
and reliability, the confer-
ence is aimed at engineers
working in vehicle devel-
opment and similar mis-
sion critical fields.

“Embedded systems are
playing an increasingly
big role in the develop-
ment of new vehicle de-
signs,” said Barry Lock,
UK manager at Lauter-
bach, who will be pre-

senting a joint half-day
workshop with software
test company LDRA. 

The workshop will dis-
cuss how software certifi-
cation aims to test every
line of code to ensure no
software errors occur due
to unexpected results or
system failures that could
lead to death or physical
harm once the system is
operational.

“The workshop will
also explore how, with
the limited resources of
some embedded devices,

it is important to ensure
developers can exercise
their code without affect-
ing performance,” said
Mark James, marketing
manager at LDRA. 

Chris Hills of Phaedrus
Systems will give a pres-
entation discussing the
techniques and families
of tools that have been
developed for automotive
development, starting
from creating the system
specification needed to
validate the tests, through
to final verification.

Conference targets code quality

TT Electronics helped the
Volkswagen-Audi Group
(VAG) boost the fuel
economy and reduce
emissions on its latest
Audi A3, A4, A6 and sim-
ilar-sized models.

Engineers at the com-
pany’s Salzburg technical
centre created an electri-
cally driven 50W water-
pump controller (EWPU)
that has been used in a
range of applications in-
cluding the turbo-inter-
cooler circuit of the
EA288 2.0-litre turbo
diesel engine. 

The firm has more than
ten years’ experience de-
veloping electronic con-
trols for items such as
turbo-intercooler pumps
and main water pumps up
to 600W at 12V and 1kW
for 48V on-board sup-
plies. These help increase
fuel efficiency by reduc-

TT helps VW-Audi
boost fuel economy

ing load on the engine
crank, and reduce emis-
sions by assisting faster
warm-up.

To create the EWPU for
the EA288 turbo-inter-
cooler, TT worked with
VAG and the water pump
supplier Saleri. The inte-
grated control unit is op-
timised for mass-market
deployment, and meets
performance and reliabil-
ity targets using conven-
tional assembly tech-
nologies with a specially
designed frameless EMC
filtering circuit. 

Motor control and diag-
nostics ensure smooth
running and increase reli-
ability, while the option to
connect to the vehicle’s
Lin infrastructure pro-
vides scope for richer
communications.

“Our expertise in
EWPU development,
spanning applications
from high-performance
cars to the latest genera-
tions of clean, economi-
cal vehicles, made TT
Electronics the ideal tech-
nical partner for the
EA288 project,” said Jo-
hann Maier, TT’s product
line director. “This latest
success enhances our cre-
dentials as the leading de-
veloper of electronic
powertrain controls for
conventional, hybrid and
electric vehicles.”

Integrated electronic
controller from TT
Electronics controls
Audi intercooler water
pump to improve fuel
economy and reduce
emissions
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At Mobile World Con-
gress in Barcelona, Ford
launched an app that en-
ables electric vehicle
drivers to connect re-
motely their smartphone
with the car to manage
charging, and even set a
chosen cabin temperature
before their journey.
Using MyFord Mobile,
drivers will be able to use
the app and associated
web site to manage the
status of their car re-
motely, check the range
and plan journeys to in-
clude charging. 

Taking inspiration from
gaming and personal fit-
ness apps, it shows CO2
savings as exercise balls,
or hot-air balloons; re-
flects the energy effi-
ciency of different
driving styles through
Zen and Zippy ratings;
and offers tips on improv-
ing efficiency.

Among the first vehi-
cles to offer MyFord Mo-
bile in Europe will be the
zero emission Focus
Electric that will feature
Sync 2 voice-activated
connectivity, which Ford
announced would be
available in spring this
year.

“MyFord Mobile makes
owning an electric vehi-
cle even more conven-
ient,” said Don Butler,

Ford app lets phones
manage EV charging

executive director at Ford
Motor. “It displays CO2
savings in terms of ob-
jects everyone is familiar
with, and shows how fur-
ther energy efficiencies
can be achieved in a way
that is easily understood.
Electric car drivers want
to understand the envi-
ronmental benefits their
vehicle brings, and also to
know how they could im-
prove their contribution
to help make a better fu-
ture. MyFord Mobile
helps them to do this.”

Supported by a dedi-
cated web site and avail-
able for iOS and Android,
the app connects to the
car via an on-board
modem that sends data di-
rectly to a remote server.

As well as informing
drivers when they have
made CO2 savings equiv-
alent to that required to
fill an exercise ball or a
hot-air balloon, badges,

pop-ups and alerts let
drivers know when they
have reached certain
zero-emission distance

Ford demonstration at Mobile World Congress

benchmarks, such as 
covering a distance
equivalent to one round-
the-world trip. 

Personalised feedback
advises how range might
be improved, for exam-
ple, by optimising regen-
erative braking. Drivers
also can track driving
habits over time, and
monitor how changes in
behaviour affect energy
consumption.

A feature lets drivers
prepare the car so it is
charged and ready with a
pre-set cabin temperature,
at a specific time and
date. Plugged in, it will
use energy from the grid,
rather than the battery to
heat or cool the car. 

Advancements in sensor
fusion technologies with
high imaging capabilities
to enhance manoeuvrabil-
ity are quickening the de-
velopment of unmanned
vehicles, says market
watcher Frost & Sullivan.
The resulting increase in
the use of unmanned ve-
hicles will eventually
alter the dynamics of the
transportation industry.

The analysis found that
high-quality image and
navigation sensors such
as light detection and
ranging systems, radar,
and advanced global po-
sitioning systems were
promising technologies
that would play a key role

in enabling unmanned ve-
hicles. The integration of
sensors, signal processing
and computer vision soft-
ware in a form factor that
is suitable for safe and
precise usage will boost
the capabilities of un-
manned systems.

“Though various driver
assistance systems are
available today, improved
obstacle and navigation
technologies that can in-
terpret unexpected behav-
iour – such as cyclists
moving in traffic – will be
essential for the deploy-
ment of autonomous ve-
hicles,” said research
analyst Jabez Mendelson.
“Apart from sensors, ad-

vancements in light-
weight materials suitable
for harsh environmental
conditions are also re-
quired.” 

Currently, unmanned
systems are employed
predominantly for mili-
tary and research pur-
poses. It is difficult for
unmanned systems to
find uses in commercial
applications without
clearing the standardisa-
tion norms and stringent
tests laid down by regula-
tory bodies. The constant
evolution of platform
technologies needed in
unmanned vehicles adds
to the problems. Effective
platform integration,

greater scalability and en-
hanced sensor accuracy
will be vital for the use of
autonomous land vehi-
cles, drones and marine
vessels for commercial
purposes.

“Developing high-qual-
ity sensors is critical to
garner approval from reg-
ulatory and industrial
bodies,” said Mendelson.
“Integration with next-
generation signal process-
ing systems will also
extend application scope
to include surveillance,
cargo carriers and driver
assistance systems and
pave the way for the mass
production of unmanned
vehicles.” 

F&S says sensor fusion is
key for unmanned vehicles

A 100kW automotive fuel
cell architecture from In-
telligent Energy is
claimed can provides ve-
hicle makers with a high
performance option for
their next generation of
fuel cell electric vehicles.

The architecture has
been developed in re-
sponse to increasing mar-
ket demand for next
generation, high power
automotive fuel cells and
is the result of research,
engineering, cost reduc-
tion and test activities un-
dertaken by Intelligent
Energy’s Motive division. 

Designed to deliver pri-
mary motive power
within an electric drive-
line, the fuel cell architec-
ture and core technology
will be available to vehi-
cle makers through tech-

nology licensing and joint
development agreements.

The platform takes ad-
vantage of the company’s
stack technology, which
provides a power density
of 3.5kW/l (volumetric)
and 3.0kW/kg (gravimet-
ric), while being engi-
neered for low cost, high
volume series production.

The key enabler for
these high power densi-
ties is the company’s 
proprietary, evapora-
tively-cooled (EC) tech-
nology. Compared with
conventional liquid-

cooled fuel cell stacks,
the EC design removes
the need for individual
cooling channels between
each cell. This delivers an
advantage in terms of
stack mass and volume.

“Our capability and
proven technology pro-
vides a cost-effective op-
portunity for any vehicle
manufacturer without a
presence in this fuel cell
power-band to jump
ahead of its competitors,”
said James Batchelor,
managing director of the
firm’s Motive division.

100kW architecture provides route to fuel cell EVs

100kW automotive
fuel cell architecture
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Steve Rogerson reports from
last month’s Fifth International
ISO26262 Conference in Berlin

PLAYING IT SAFE
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The move towards au-
tonomous vehicles is the
driving force behind the
proposed second edition
of ISO26262, said Dave
Higham, a member of the
ISO26262 International
Committee and Delphi’s
head of functional safety.
But it will also extend the
scope of the standard be-
yond just cars to motorcy-
cles, lorries and buses.
Though no formal date
has been decided for the
publication of the new
edition, the plan is for the
writing to take approxi-
mately three years from
when they started in Janu-
ary this year, so expect
the publication probably
some time in 2018.
There are three sub-
groups working on the
standard covering motor-
cycles, semiconductors,
and lorries and buses, but

Autonomous vehicles
to drive second edition

Dave Higham: “We
are still on the
learning curve.”

more may be added. The
motorcycle group has al-
ready submitted a draft
specification but extra
work needs to be done es-
pecially in the area of the
specific risks associated
with motorcycles.
There are more than
100 participants in what
Higham described as “a
very active” semiconduc-
tor group, which is look-

ing at dependent failure
analysis, base failure rate,
analogue, programmable
logic devices, IP, multi-
core and cyber security.
“Cyber security may
be suitable now for some
aspects of autonomous
vehicles, but not com-
pletely,” he said.
The plan though seems
to be to keep the idea of a
“safety element out of
context (SEooC)” within
the standard. This covers
devices such as micro-
controllers, which means
they cannot be said to
meet the standard in iso-
lation but only once they
are integrated into the
complete system.
“We should focus on
what the project does,” he
said. “We are still on the
learning curve but let’s
keep learning from each
other.”

Misra guidelines on how
to show compliance with
ISO26262 should be out
by the end of the year, ac-
cording to Ibrahim Habli,
a researcher and teacher
at the University of York.
“In safety, there has
been a shift from a pre-
scribed process to a prod-
uct-oriented assurance,”
he said. “We have to con-
vince people that the
product is safe not just the
process. It is shifting from
ticking boxes to being ar-
gument based.”
This was a process that
has already been adopted
in other industries such as
oil and gas, rail and med-
ical devices, but with
ISO26262 was now com-
ing into automotive.
“We have to focus on
things that matter,” he
said. “It has to be more
than a list of work prod-
ucts to an argument that
the product is safe. We
have to use the evidence
to show that the product
is fit for purpose.”
The Misra safety case
working group began its
work in 2011 and, as well
as the University of York,
include Conekt, Delphi,
Jaguar Land Rover, Mira,
Protean Electric, Ricardo
and Volvo.
“We are developing

Misra to publish ISO26262
guidelines later this year

product guidelines that
will deal with the require-
ments,” Habli said. “You
still have a duty as an en-
gineer to show why you
are meeting certain re-
quirements. You have to
show not just that you
have met a requirement
but why that requirement
makes the product safe.”
He said engineers had
to justify that tools they
were using were appro-
priate to the problem.
“The draft guidelines
will hopefully be released
by the end of this year,”
he said.
Key concepts that will
used in the guideline in-
clude a layered argument
model, a generic safety
argument framework and
safety evidence tables.
“There is a growing in-
terest in model-based en-
gineering,” said Habli.
“Models are good and as

engineers we like things
to be model based.”
More advice on
ISO26262 came from
Gerd Untermeierhofer,
advisory consultant with
Beone. He said one of the
dangers in the way people
implemented the standard
was that they focussed on
the problems rather than
the standard itself.
“You need to deal with
resistance,” he said. “You
should introduce changes
step by step. You need to
clarify responsibilities.
You should deal with
issues such as increased
uncertainty and docu-
mentation.”
He also pointed out that
choosing the wrong tools
that are poorly integrated
and interrupt workflow
would increase resistance
among engineers.
“Address these issues
early in the process and

allocate resources to
them,” he said.
Darshan Konnar, head
of software tools develop-
ment at Robert Bosch En-
gineering in India, added:
“You need a confidence
level in the tools based on
how and where the tool is
being used. You need a
well thought out approach
for the efficient handling
of them.”
He said a tool confi-
dence level could be iden-
tified based on the effect
of a particular failure and
the probability of identi-
fying such a failure.
“Classification is only
possible by having
knowledge of use cases
and the context in which
they will be used,” he
said. “The initial qualifi-
cation of the software
tools should be based on
standard common use
cases by a central team.”

Gerd Untermeierhofer:
“You need to deal with
resistance.”

Ibrahim Habli: “We
have to focus on things
that matter.”

Darshan Konnar: “You
need a well thought
out approach.”

The tricky problem of the
car knowing who is in
control – the driver or the
computer – is being ad-
dressed in a project in
Sweden that will lead in
two years to autonomous
vehicles driving rounds
the streets of Gothenburg.
Among the partners in the
project are Volvo Cars

and the SP Technical Re-
search Institute of Swe-
den.
“We don’t really know
what happens when we
move forth to au-
tonomous driving,” said
Rolf Johansson, a re-
searcher at SP. “What
happens to functional
safety? We don’t even

know how to formulate
the questions let alone an-
swer them.”
ISO26262 today, he
said, assumes there is a
driver in the loop, but
with autonomous driving,
sometimes the driver will
be in control and some-
times it will be auto-
mated.

Who is in control? “We have to understand
what this really means,”
he said. “If both the driver
and the car think they are
in control, there needs to
be an override. But what
happens if neither think
they are in control of the
vehicle? This is a new
problem that we haven’t
addressed so far.”
Another problem is that
if the vehicle is in control
but the driver thinks it
isn’t and them tries to
compensate, the driver
could end up making a
situation worse.
The auto pilot also has
to be fully responsible
once activated.
“It cannot force this
back to the manual
driver,” he said. “There-
fore a safe strategy is
needed for every possible
scenario. There can be no
question about this.”
The project started in
2014 with the plan for it
to be tested in 2017 using
100 cars on 50km of
commuting roads in and
around Gothenburg.

Rolf Johansson: “A
safe strategy is needed
for every possible
scenario.”
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Companies need to de-
velop a fundamental
safety culture if they are
to achieve target integrity
levels, according to Vin-
cenzo Sacco, functional
safety manager at
Melexis Technologies.
He said there were three
types of faults that needed
to be addressed, the first
being random faults
where silicon defects
manifest during the de-
vice lifetime. The second
were systematic failures,
such as design errors and
software bugs. And the

A low-speed cruise control for offroad
driving was described by Jonathan
Woodley, lead functional safety engi-
neer at Jaguar Land Rover. He said the
system would be available on Range
Rovers and the Jaguar XE in about May
this year.
Called all-terrain progress control
(ATPC), it works at between 2 and
30km/hr and has what Woodley says is
“a level of finesse that the average
driver can’t do”.

Leaving the driver to focus on steer-
ing, ATPC controls the accelerator and
brakes. This means it cannot operate at
the same time as park assist, which does
the opposite.
“The primary use is offroad,” said
Woodley, “but it could be used in poor
onroad driving conditions such as rain
and snow.”
Other features include its ability to re-
duce wheel slip to improve vehicle
progress in slippery conditions.

Failure could end up in court
A tighter integration is
needed between hardware
and software testing, said
Jeff Hutton, Synopsys
senior director. “You can-
not test them independ-
ently,” he said, “because
a failure in one can cause
a failure in the other.”
He also said a lot more
modelling was needed to
tie together the mechani-
cal and electromechanial
systems within a vehicle.
“You need fault analy-
sis, but at the chip level
and the system level,” he
said. And he warned that
failure could end up in
court.
“Legally, you have to
defend your actions of
why you did something,
and you have to docu-
ment that,” he said. “You
could be called up in
court to defend that.”
Wolfgang Freese, engi-
neering group manager at
Delphi, added: “You
don’t have to just look at
what decisions you make
but at the consequences
of taking the wrong deci-
sions. So do you know all
the options and all the
consequences? We need
guidelines, we want
guidelines, and that is
why we have guide-
lines?”
This is crucial when
you get to the point where
an engineer needs to find
out how a system re-
sponds to failures.
“There is a diversity of

failures,” Hutton said.
“You can have systematic
hardware and software
failures as well as random
hardware failures. All
safety critical faults must
be identified, analysed
and assessed.”
One method was to in-
ject random hardware
failures into the system to
see how it reacts.
“You can simulate the
time it takes for faults to
be recognised and propa-

gated through the sys-
tem,” he said.
Bert Dexters, account
manager for functional
safety at Flanders’ Make,
added that the trend to-
wards connected systems
was increasing complex-
ity and the need for safety
and reliability.
“The design process has
to take in many different
aspects,” he said, “from
electronics to electrical,
to software to mechani-

cal. You can design opti-
mal systems on each of
these but when you bring
them together, it may not
be optimal.”
He called for a move
from document-centric to
model-based design.
“Modelling gives you a
single language for engi-
neers,” he said. “It en-
ables traceability of
requirements, it enhances
consistency and it elimi-
nates redundancy.”

Jeff Hutton: “You
could be called up in
court.”

Wolfgang Freese: “Do
you know all the
options?”

Bert Dexters: “The
process has to take in
different aspects.”

Offroad cruise control

Making mistakes in being safe
Many companies make
basic errors both in cul-
ture and practice when it
comes to introducing
safety, believes Friedrich
Scheerer, safety manager
at Continental.
“A pitfall attitude is to
think first we design the
system and then we make
it safe,” he said. “This
will not work, but I see it
every day. You will fail to
show compliance to
ISO26262 and it will be
costly at the end.”
Another pitfall, he said,
was thinking the safety
engineer would make the
system safe.
“It is the function of the
developer to make it safe
not the safety engineer,”
he said. “The safety engi-
neer can help the devel-

oper but it is the devel-
oper’s responsibility. Re-
member, if you can prove
it is safe, it is safe. If you
can’t prove it is safe, then
it isn’t safe.”
Functional safety, he
said, was the absence of
unacceptable risk. The
functional safety of a sys-
tem was achieved by
proving safety goals and
requirements have been
fulfilled within a defined
context.
He said also that too
many people just fol-
lowed a process and
thought that would be
enough.
“‘Process’ is a word
widely misused,” he said.
“If I do bad work follow-
ing a good process, it is
still bad work.”

He said that system en-
gineering was not a high
art but very basic – plan,
act, control.
“But this is not applied
by everyone in every situ-
ation,” he said. “We also
have to deliver systems
that satisfy customers’
need.”
Another problem was
overestimating the mean-
ing of ISO26262 metrics.
“Metrics are necessary
but they are supporting
material,” he said. “Do
not base your safety argu-
ment on numbers. Archi-
tectures make systems
safe.”
He said to do this prop-
erly, companies needed to
understand the standard
and why it was written.
They should plan and ex-

Friedrich Scheerer:
“Safety is developer’s
responsibility.”

ecute following applied
processes. Requirements
needed to be taken seri-
ously.
“Get involved and un-
derstand the requirements
and why they were writ-
ten that way,” he said.
“Communicate and col-
laborate. Use system
safety analysis and vali-
dation.”

Integrity culture

third were systemic faults
such as companies not
having all the safety com-
petencies within their
staff, functional safety

processes not available or
not being followed, and
an attitude of taking short
cuts to save time and cost
at the expense of safety.
“The most famous re-
calls in the industry were
linked to systematic
causes,” he said.
To control random
faults, diagnostic mecha-
nisms and fault tolerant
designs were needed,
known as product in-
tegrity. Process integrity
involved the ability of the
project team and organi-
sation to avoid systematic
faults, which he said in
ISO26262 came down to
asils (automotive safety

integrity levels).
From 2005 to 2013, the
focus of the industry has
been on product integrity,
but since 2013 that has
changed to process in-
tegrity.
“Process integrity
speeds time to market and
reduces recalls,” he said.
“The exact role played by
each individual should be
reflected in the project
safety plan. We need to
find the right balance be-
tween product and
process integrity. We
want to develop a func-
tional safety culture to
achieve the target in-
tegrity levels.”

Vincenzo Sacco: “The
most famous recalls in
the industry were
linked to systematic
causes.”
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To make connected cars
safe and secure, designers
should focus on the
threats rather than the
vulnerabilities, said Peter
Tröger, assistant profes-
sor at TU Chemnitz,
where they are working
with Audi to test safety
and security measures in
a connected car environ-
ment.
“Traditionally, a car has
been a closed system that
doesn’t interact with the
outside world,” he said.

Focus on threats not vulnerabilities

Peter Tröger: “Adding
communications opens
the system up.”

“Adding communications
opens the system up.
Strangers can talk to your
system. If it is an open
system, it can’t be safe
and it can’t be secure.”
He said examples of ve-
hicle systems that could
be violated included dis-
abling the airbag, chang-
ing positional data and
hacking navigation sys-
tems. There was also
scope for warranty fraud.
When doing the tests,
they considered safety

and security as distinct re-
search fields.
“Safety is about the reli-
ability of the safety mech-
anisms,” he said. “Sec-
urity is resilience against
intentional attacks.”
He said the need was to
look at the types of attack
that could happen as the
vulnerabilities would
change over time.
“A car can last twenty
years,” he said. “So,
focus on threats rather
than vulnerabilities.”

Cut costs with platform engineering
The importance of prod-
uct line engineering when
supplying systems for
modern vehicles was il-
lustrated by Rafal Doro-
ciak, head of system
platforms for Hella. And
it is a problem that starts
right at the basics when
people buy the vehicles.
“People who buy cars
have lots of different re-
quirements depending on
whether they are single,
have families and so on,”
he said. “So it would not
be sensible to have one
product line. Plus, if you
have the same model in
the market for too long,
sales go down. You need
innovation.”
This is why, he said,
there had to be a product
family rather than indi-
vidual products. But tier-
one suppliers want to
reuse product develop-

ment across different
lines.
One way would to do
this is only where the re-
quirements are exactly
the same for all known
products. The second
would be to try to cover
all the requirements for
different products, but
that raises the problem of
what to do when the re-
quirements contradict
each other.
The third method, he
said, was to cover all the
known requirements as
far as possible and define
variation points where
different exchangeable
variants can be used de-
pending on what was
wanted.
This meant, he said,
there were two distinct
development processes –
domain engineering and
application engineering.

In domain engineering,
the commonality and the
variability of the product
line is defined. In applica-
tion engineering, specific
applications are defined
by exploiting the variabil-
ity of the product line.
He proposed a four-
layer model for variant-
based development. The
first layer involves mar-
ket research to try to an-
ticipate what features will
be needed in the future.
The second layer is the
development of a founda-
tion of components based
on the information from
level one.
The third level defines
the reference architec-
tures for the product vari-
ants. And the fourth level
analyses the market
trends and creates prod-
ucts based on the product
variants.

Rafal Dorociak:
“Platform engineering
reduces costs and time
to market.”

“This can be done on a
macro level for adas,
body electronics and so
on,” he said, “and on a
micro level for various
modules. We do platform
engineering because it re-
duces costs and we can
reduce time to market.”
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FIT FOR PURPOSE

Mark Warren
discusses making

software development
fit for today’s

automotive marketAn S Class Mercedes-Benz
requires millions of lines of code
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The pace of change in the
automotive market is rapid
and demanding. The ability

to be competitive in a challenging
industry means vehicle and com-
ponent manufacturers are having
to innovate constantly, while at
the same time address the need to
keep costs down for their more
discerning customers. Plus, there
is the added requirement to com-
ply with regulations, such as ISO
26262, and bring products and up-
grades to market more rapidly.

Vehicles are increasingly de-
pendent on software: it has been
reported that an S class Mercedes-

Benz requires millions of lines of
code, indeed more than an ad-
vanced aircraft. In today’s digital
age, customers expect a great user
experience and frequent updates
in all aspects of their lives, includ-
ing vehicles. In the commercial
sector, features such as the ability
to send information from drivers’
cabs back to base are all helping
to put software at the forefront of
vehicle electronics. The internet
of things (IoT) is a universal de-
velopment trend and automotive
is one of its leaders, with exam-
ples including vehicle-to-vehicle
communications for smart naviga-

Scania has a watch that lets lorry drivers monitor their vehicles

tion, or smart devices, such as the
watch recently introduced by Sca-
nia to enable lorry drivers to mon-
itor their vehicle.

Processes and tools
In the same way that production
line equipment revolutionised the
car industry in the last century,
software is doing the same for ve-
hicle innovation in this one. In
line with that, many organisations
within the industry are re-assess-
ing existing tools and processes to
ensure they are fit for purpose
and, in many cases, making sig-
nificant investment to maintain ef-
ficiency and increase competitive
advantage.

The industry is looking at the
achievements in reducing delivery
times in other industries for how
to modernise their own processes.
Agile software development is
about being flexible and respon-
sive, while always keeping the
end goal in mind. It is also about
being highly collaborative and re-
sponsive to change. The most
widely adopted Agile methodol-
ogy, Scrum, focuses on short,
time-boxed iterations at the end of
which there should be a work
product that is capable of being
used by the target customer.

Lean and Kanban are other
methodologies that also have a
focus on short iterations, although
they tend to allow features to be
shipped when ready, rather than
waiting for some arbitrary end of
sprint release date. The discipline
of short, focussed releases encour-
ages incremental changes rather
than massive big-bang releases,
thereby reducing risk and allow-
ing plans to react to changing
market or customer demands.

Discuss and approve changes with audit trail; the conversation is
stored in the repository, so no searching through memory or email
logs to find out why and how a change was made

Viewing the history of changes to a file and managing binary files,
in this case a graphic, not just source code

Continuous delivery
Continuous delivery (CD) could
be considered an evolution from
Agile and Scrum, with a greater
focus on shortening the cycle
from development to customer,
with rapid feedback and iteration
built in.

With CD processes, it is as-
sumed that products are always
releasable: in other words, at any
one time, a product is ready for
deployment, even though its de-
velopment will continue to
evolve. Automated systems allow
all tested software to be deployed,
potentially directly to customers.
Of course, if physical products
have to be built there will be
breaks in the release pipeline
while prototypes are built and
tested or production systems up-
dated, but having a goal of au-
tomating as far through the
process with something that is po-

tentially releasable is an important
goal. Ultimately, the actual release
into production and to customers
is a decision for the business.

Removing barriers
As with any new methodology,
Agile and CD are only as good as
their execution; software develop-
ment is littered with examples of
bad practice or failed projects.
There are typically a couple of
reasons for this, notably culture
and tools. For Agile and CD to be
truly effective, they need to cas-
cade down throughout the organi-
sation, with the buy-in from the
board downwards.

They can represent a very differ-
ent way of working for some peo-
ple – for instance, the concept of
fail early, recover quicker, rather
than traditional waterfall style de-
velopment. Creating internal
champions, providing training and

support are all essential to embed-
ding these approaches in a com-
pany’s development culture.

Secondly, Agile and CD can be
let down by the software develop-
ment tools the company is using,
particularly if they have not been
replaced or evolved during the
past few years. As a rule of
thumb, any development tools that
have not had a major update in the
past five years need closer
scrutiny.

Common with other manufac-
turing industries, there is often a
reluctance in the automotive sec-
tor towards changing software
tools, especially if they were ex-
pensive and complex to purchase,
deploy and manage.

The inertia to change is in-
evitable, however if these tools
aren’t good enough to support
today’s challenges, then they cer-
tainly are not going to be for the
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next few years either and will
soon become a hindrance rather
than a help. There are several
areas where change can be cru-
cial.

Single source of truth
Consider the varied stack of hard-
ware and software in a final prod-
uct, such as memory, processors,
drivers, graphics, documentation,
test plans and simulators. Each
may be created using multiple
tools and processes, by different
people in different teams and may
be in different companies or coun-
tries. This can lead to a siloed ap-
proach to working, which
undermines the co-ordination of
rapid releases in a highly collabo-
rative environment (on which
methods such as Agile and CD are
based). This is why, increasingly,
companies are implementing a
single repository for all the assets
associated with a development
project, not just code but cad
drawings, documents and other
supporting content.

This acts as both a single source
of truth for the project’s current
status, but also provides informa-
tion that can be referred to at a
later date, giving detailed infor-
mation over who did what, when

and how. This is particularly im-
portant if, for instance, there is a
query over ISO 26262 compli-
ance. If required, that repository
also provides the means to roll
back to a previous version of the
product or service in question.

Most organisations may already
have software configuration man-
agement tools in place, also re-
ferred to as version control,
version management or source
code control. Those that have
been in place for some time may
not be able to cope with the kind
of large binary data files associ-
ated with most modern design
projects, the diversity of file types
or rapid release cycles. So, it may
be time to re-assess existing ver-
sion management tools and, if
multiple ones are in place, also
look at consolidation onto fewer
platforms.

Some will also be aware of the
increasing popularity of an open-
source version control system
known as Git. It chimes well with
the automotive industry’s adop-
tion of a more open approach and
it has its benefits: this is a light-
weight software development tool
that is easy for software develop-
ment teams to implement. How-
ever, it is not ideal for large binary

Keep abreast of what’s going on across your projects with a
summary of all activities including current work in progress

files, protecting intellectual prop-
erty or organisation-wide visibil-
ity and collaboration, which are
the main reasons why there are
now tools that enable individuals
to continue using their beloved
Git tools, while at the same time
creating an environment that puts
control – particularly around qual-
ity and scalability – back in the
hands of IT management. So,
where Git is part of the current
software development environ-
ment, look for tools that bridge
that gap.

Also look for tools that support
automated testing processes. Test-
ing is at the heart of CD in partic-
ular, making it easier to deal with
the increased volume of testing re-
quired, particularly mundane test-
ing tasks that invite human error.
In the automotive sector, look for
testing tools that support compli-
ance testing (for example for
Misra coding standards) and hard-
ware simulators, creating high fi-
delity emulation and reducing the
need for physical prototypes or
production testing.

These are exciting times for au-
tomotive electronics designers and
manufacturers. Software has
amazing potential to take innova-
tion to a whole new level, particu-
larly with the advent of advanced
driver assistance and driverless
vehicles. However, for vehicle
electronics companies to compete
successfully in this brave new
world, it clearly makes sense to
review existing processes and
tools to make sure they are going
to drive that innovation, not create
roadblocks.

Mark Warren is European
marketing director of
Perforce Software

An autonomous future is
closer than it has ever
been before. But the steps

that have led the industry to this
point started a long time ago, as
can be illustrated by a look back
at research at Mercedes-Benz over
the past 30 years.

1985
Daimler-Benz and a group of
European manufacturers kick-
started the research into au-
tonomous cars with the Eureka
-Prometheus research project.
Over eight years, the project ad-
dressed issues surrounding the fu-
ture of mobility and suggested
ways to improve vehicle safety,
efficiency and traffic flow. The re-
sult was the Vita (vision technol-
ogy application) vehicle, which
used miniature video cameras be-
hind the front and rear wind-
screens to capture the traffic
around the vehicle letting it brake,
accelerate and steer accordingly.
The origins of a broad range of in-
novations, such as lane-change,
parking assistance and navigation
systems can all be traced back to
this research project.

1995
An S Class prototype test vehicle
– equipped with an early super-
computer – travelled from Munich
to Copenhagen almost entirely au-
tonomously on motorways and
was able to change lanes, overtake

Round the Benz
A look back at 30 years of research by
Mercedes-Benz on its route to
autonomous driving

and keep a safe distance from the
vehicle ahead. As a result of this
prototype, in 1998 Distronic adap-
tive cruise control entered produc-
tion in the S Class. From this
technology Mercedes-Benz was
able to develop a succession of as-
sistance systems capable of de-
tecting hazardous situations,
warning the driver and, ever more
frequently, intervening.

2010
A broad range of driver assistance
system were introduced in 2010 –
now under the banner Intelligent
Drive – enabling vehicles to de-
tect hazardous situations and react
accordingly. This includes: colli-
sion prevention assist; active blind
spot assist; active lane keeping as-
sist; and active parking assist.

2013
Mercedes-Benz demonstrated that
autonomous driving is possible,
even in complex urban and rural
traffic.

The close-to-production S 500
Intelligent Drive completed a
100km journey from Mannheim
to Pforzheim fully autonomously
using production-based sensors –
following the route taken in 1888
by Bertha Benz on the first ever
long-distance car journey.

2015
With the F 015 Luxury in Motion,
Mercedes-Benz demonstrates
what form Intelligent Drive might
take in the future.

The electric-hybrid system has a
range of 1100km and can operate
in manual or autonomous modes.
The driver is connected to the out-
side world via a choice of six
screens integrated throughout the
interior, controlled via eye track-
ing, gesture recognition or touch.
The F 015 – designed from the
outset as an autonomous car – was
launched at the Consumer Elec-
tronics Show in Las Vegas.

Eureka-Prometheus research project
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Getting
real

Real-world driving conditions can
be key to improving real-world fuel

efficiencies, as a recent
collaboration discovered
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If the automotive industry is to
reach EU targets for reducing
carbon emissions, firms must

be prepared to expand current
methods for testing fuel efficiency
to consider the broad spectrum of
real-world driving conditions and
not single legislative drive cycles.

This was the finding of a study
by Loughborough University and
Romax Technology. It revealed
that fuel consumption in the auto-
motive industry can differ by as
much as 20 per cent when com-
paring real-world drive cycles to
that of rig and simulated tests

based on legislative drive cycles,
demonstrating the significant vari-
ances that exist when it comes to
fuel efficiency.

The findings are part of a three-
year investigation into the factors
that influence energy consumption
across hybrid electric vehicles,
and how real-world driving differs
from legislative test cycles. The
project stemmed from impending
legislations from the European
Union, which is setting mandatory
emission reduction targets for all
new cars.

This legislation is the corner-

stone of the EU’s strategy to im-
prove the fuel economy of cars
sold on the European market. The
fleet average to be achieved by all
new cars is 130g of CO2 per km
by 2015, and 95g/km by 2021,
phased in from 2020. Manufactur-
ers failing to comply face fines of
€95 for every gram over target
per vehicle. The commission’s im-
pact assessment states the 95g
CO2/km limit would save Euro-
pean drivers approximately
€25bn a year in fuel costs. This is
putting strain on automotive man-
ufacturers and in light of pressures

Matthew Lintern from
Loughborough University

Comparisons were made between testing in laboratory conditions and in the real world

Barry James: “We are thrilled
with the results.”

from the EU, car makers need to
make better use of the data
streams available to them.

This particular project was car-
ried out by Matthew Lintern, a
PhD research student with a de-
gree in automotive engineering at
Loughborough University. Romax
and the Engineering & Physical
Sciences Research Council
(EPSRC) jointly funded the proj-
ect. Using a Toyota Prius test ve-
hicle, with GPS data logging
capability, the car journey data
were used to develop urban drive
cycles to represent the usage pat-
terns of the car. These were used
to carry out repeatable testing on a
chassis dynamometer, and to run
vehicle simulations over the same
drive cycles. Comparisons were
made between testing in labora-
tory conditions and in the real
world, and also with the simula-
tion results.

The results revealed that the fuel
consumption on real-world cycle
tests was 20 per cent higher than
on the standard European ECE-15
urban drive cycles. Additionally,
real-world on-road driving fuel
consumption was over 20 per cent
higher than in tests on the equiva-
lent real-world cycle on the chas-
sis dynamometer. The most
significant factor in this was de-
termined to be the use of climate
control auxiliaries and associated
ambient temperatures. In compar-
ing dynamometer test results to
those simulated, the research fo-
cussed on the vehicle’s battery
degradation by carrying out labo-
ratory testing of the high voltage
battery pack, which was found to
have a noticeable influence.

Barry James, head of R&D at
Romax, said the joint project
demonstrated Romax’s commit-

ment to driving innovation.
“R&D is core to our business

model,” he said. “Every year we
aim to make a significant year-on-
year investment into driving in-
dustry innovation. Reducing
carbon emissions is a big strain
facing the automotive industry,
and in light of this it is imperative
that we work with partners in aca-
demia and industry to explore all
relevant avenues for fuel effi-
ciency improvements.”

He said that traditional design
tools used by manufacturers
tended to focus on efficiency
against a single drive cycle.

“They don’t account for the ro-
bustness of a vehicle’s perform-
ance against a set of drive cycles
or against external factors such as
locational influence,” he said.
“Tests are carried out in a very
regimented environment and
rarely account for outside influ-
ences and, as a result, the data
achieved from this are rarely put
to effective use. The work with
Matthew Lintern and Loughbor-
ough University sought to address
this very issue and we are thrilled

with the results.”
Rui Chen, professor of low car-

bon engineering at Loughborough
University, added: “For car mak-
ers to take those first steps in be-
coming compliant with impending
new fuel efficiency targets, it is
important they are able to max-
imise new data streams, that ulti-
mately provide us with
information needed to get a
clearer picture of real-world drive
cycles.

“Matthew’s project addresses
this very issue, providing the nec-
essary information to make calcu-
lated assessments on where fuel
efficiencies can be made. Our
relationship with Romax
provided us with the expert advice
needed to ensure that this became
a reality.”

Founded in 1989, Romax pro-
vides software and services for the
design, analysis and optimisation
of transmissions and drivelines for
the automotive, bearings, wind
energy, off road, rail, marine and
aerospace sectors. It is headquar-
tered in Nottingham, UK, and op-
erates through 12 offices globally.



t e n d
to 100V

types over the
coming months.
The TO-LL package

has low package parasitic
compared with a D2Pak.
Its inductances are half
the amount and the pack-
age resistance is 40 per
cent. It allows for auto-
mated optical inspection
thanks to its tin-plated
lead tips.

s u p -
ports up to
300A current
handling capabilities.
It is almost half the
height.
The switching and EMI

performance suit switch-
ing and PWM controlled
applications.
The portfolio now in-

cludes 40, 60, 80 and
150V ratings and will ex-

Fairchild has announced
its next generation Power
Trench mosfets for auto-
motive applications in the
TO-leadless (TO-LL)
package (Jedec MO-299).
This is said to provide
low package resistance,
small footprint and good
EMI behaviour.
Typical automotive

power applications in-
clude battery manage-
ment for electric and
hybrid-electric vehicles,

battery safety switches,
start-stop systems, and
motor drives for electric
power steering and active
rectification alternators.
Devices are optimised for
traditional 12V battery
systems as well as sup-
porting board-net archi-
tectures, such as 48V.
At 2.3 by 9.8 by

10.38mm, the TO-LL
package is about 30 per
cent smaller than a D2Pak
(TO263) package and
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PRODUCTS

TO-leadless package extends
mosfets’ abilities

Conductive polymer hy-
brid aluminium elec-
trolytic capacitors with
45% higher ripple current
suit high-reliability and
other applications that
need low leakage, high
capacitance and high sta-
bility.
The +125˚C capacitors

from Panasonic in 25 and
35V have a ripple current
up to 2900mA rms. This
approaches the ripple
current performance of
solid polymer devices (up
to 10.2mm high) but with
the advantages of hybrid

High ripple current hybrid
caps target high reliability

polymer technology –
low leakage current, high
capacitance, low power
consumption, stable oper-
ation and the ability to
withstand test environ-
mental conditions of

+85˚C, 85%, 2000 hour
RH.
Capacitance values are

10 to 330µF. Devices
have a withstand voltage
of 25 to 63V and leakage
current of 0.01CV or 3µF.

Endurance is 4000 hours
at +125˚C.
“With an operating tem-

perature range of -55 to
+125˚C, theseAEC-Q200
qualified, RoHS-compli-
ant parts target high
reliability applications in-
cluding automotive,” said
Melanie Raimann, Euro-
pean product manager for
polymer capacitors at
Panasonic.
“Vibration-proof resist-

ant devices are available
upon request for can sizes
of greater than 8mm in di-
ameter.”Capable of managing

input voltages from 3.5 to
42V and regulating out-
put voltages from 0.8 to
55V, the LM5175 from
Texas Instruments is a
four-switch buck-boost
DC-DC controller for in-
dustrial and automotive
applications. These in-
clude industrial PCs,
USB power delivery, in-
vehicle wireless charging,
LED lighting, electric ve-
hicles, battery charging
and telecoms RF power
amplifiers.
It addresses buck, boost

and buck-boost applica-
tions from output power
of a few watts to greater
than 100W using one de-
vice. A proprietary
switching scheme in-
creases efficiency in the
buck-boost transition re-

DC-DC controller handles wide voltages
gion and uses a single in-
ductor to reduce board
space.
The gate drive (2A at

7.5V) enables wide input
voltage mosfets to switch
faster and more effi-
ciently. Optional hic-
cough mode short-circuit
protection prevents ther-
mal runaway during ex-
tended load current faults,

reducing thermal stress
by up to 30 per cent.
The absolute maximum

input voltage is 60V, al-
lowing it to withstand
wide voltage transients.
Optional input or output
average current limiting
addresses applications re-
quiring a regulated cur-
rent from the input supply
or to the load.

Topside cooling technol-
ogy has been added to
GaN Systems’ high-
power enhancement-
mode devices to let
engineers use conven-
tional, well-understood
PCB cooling techniques
when incorporating the
semiconductors into their

designs for hybrid and
full electric vehicles.
The gallium nitride

transistors are based on
technology in which the
die consist of islands
rather than traditional fin-
gers, which brings advan-
tages in terms of better
current handling, lower

inductance, scaling, isola-
tion and thermal manage-
ment, as well as enabling
smaller die and lowering
cost.
The devices have cur-

rent ratings from 8 to
250Aand are delivered in
GaNPX packaging: the
die is embedded within a

Topside cooling simplifies PCB design
laminate construction and
a series of galvanic

processes replace conven-
tional techniques such as
clips, wire bonds and
moulding compounds.
These near-chipscale

high power switching
transistors are now pack-
aged to be cooled via the
topside of the chip using
a heat sink or fan.

The Verso+ 10 vehicle-
mount computer from
JLT is available with ei-
ther the Intel Core i5
processor or a dual-core
Intel D2550 processor.
The Core processor op-

tion has 8Gbyte DDR3
memory, while both
processor options have a
25.4cm sunlight viewable
XGA LED display with
multi-touch projected ca-
pacitive technology. In-

Processor choice for vehicle-mount PC
built storage comes in the
form of a CFast drive and
the computer has water-
proof stereo speakers and
support for HD audio.
In both, the power sup-

ply and battery back-up
are integrated, and sup-
ported by the QuickLock
cradle, which simplifies
installation in a vehicle
while preserving easy ac-
cess for security.
Features include built-

in wlan 802.11 ac/a/b/g/n
dual-band and Bluetooth
4.0 connectivity with in-
tegrated and sensitive
PIFA antennas, giving
local and personal area
communications even in

harsh environments. An
optional 4G LTE module
can be added to provide
wide area communica-
tions and the dock can ac-
commodate assisted GPS
and Glonass technology.
Dimensions are 251 by

207 by 65mm, including
dock. Weight is 2.7kg. It
can operate at tempera-
tures of -30 to +55˚C, in
10 to 90% RH. Dust and
water ingress is to IP65.
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A tri-axial mems acceler-
ation sensor from Bosch
provides information for
infotainment and telemat-
ics applications in vehi-
cles.
Measuring 2 by 2mm,

the SMA 130 provides
measurements between
±2 and ±16g in 14bit res-
olution. It consumes
130µA when active. Five
user-defined energy-sav-

ing modes also reduce
power consumption to as
low as 1µA. This is suit-
able for use in alarm sys-
tems, for example, to
prevent the sensor from
putting excess strain on
the battery when the vehi-
cle is parked for long pe-
riods. The individual
modes can be activated in
less than 2ms.
A digital interface

makes it possible to select
four different sensor
measuring ranges individ-
ually and set a variety of
filter options.
A built-in self-test en-

sures the reliability of the
sensor signals. The sensor
is also AEC-Q100 quali-
fied.
As well as data on vehi-

cle acceleration, which
are relevant for features

such as the e-call service
or the car’s alarm system,
the device can also sup-
port the navigation sys-
tem when GPS reception
is poor by providing addi-
tional information. When
several roads overlap, the
sensor sends data on in-
clination to the navigation
system, for example, al-
lowing it to pinpoint the
vehicle’s position.

Serial eeproms in
various densities
Automotive-qualified se-
rial eeproms from ST
Microelectronics provide
various densities in the 2
by 3mm WFDFPN8
package for integrated
body controllers and gate-
ways, as well as radar and
camera modules for adas
applications.
Using a discrete serial

eeprom for data and pa-
rameter storage can help
simplify design while
providing upgrade flexi-
bility. Densities range
from 2 to 512kbyte, and
both I2C and SPI are sup-
ported.
T h e

WFDFPN8 has proved
popular in consumer-
electronics applications,
and the company has now
created a rugged version
capable of withstanding
automotive environ-
ments. The devices have
passed AEC-Q100 grade
0 reliability tests and op-
erate up to +125˚C.
Features include 4ms

write time, clock fre-
quency up to 20MHz, and
built-in traceability and
security. There is a dedi-
cated page for software
identification and a write-
lockable page to keep

sensitive data se-
cure.

Tri-axial acceleration sensor

For motor drive, blowers
and sensor applications in
industrial and automotive
markets, the ZXTR2105F
regulator from Diodes
monolithically integrates
a transistor, Zener diode
and resistor to provide a
5V 15mAoutput from in-
puts up to 60V.
Available in a sot-23

package, this regulator
transistor also reduces
component count and
PCB area in other micro-
controller applications,
such as DC cooling fans
for PCs and servers.
It can replace three dis-

crete components, and

when typically used to
produce a stable supply of
between 4.7 and 5.3V
from 12 or 24V inputs,
not only reduces the foot-
print but also increases
system power density and
reliability.
The 60V maximum

input rating ensures suffi-
cient headroom in the
event of transient over-
voltage conditions, while
its line and load regula-
tion safeguards continu-
ous operation by ensuring
transient voltage drops
cannot cause latch-up,
which further contributes
to system reliability.

Three into one

Parallel NOR flash and
low-power DDR4 (LP-
DDR4) dram are avail-
able from Micron to meet
the increasing memory
requirements for the auto-
motive market. The G18
NOR family is said to have
the industry’s highest-
performance parallel NOR.
The G18’s 266Mbyte/s

read speed enables faster
boot and code execution
for higher-density appli-
cations, while LP-DDR4
enables 33% higher peak
bandwidth than DDR4.
The NOR products have

options that meet the in-
dustrial temperature
range of -40 to +85˚C and
the automotive -40 to
+105˚C. The LP-DDR4
products have options
that meet the automotive

-40 to +95˚C, as well as
some planned options that
will meet -40C to
+125˚C.
The flash products suit

adas rear-view cameras,
which need fast boot
speed for instant readi-
ness. Load times meet
200µs boot requirements.
They have a 1.8V core
and IO voltage for better
power consumption in a

small package.
The LP-DDR4 enables

data transfer rates up to
4.266GT/s. The IO data
rate delivers speeds up to
3200Mbit/s to enable dis-
plays with up to 4k by 2k
resolution and 3D graph-
ics on infotainment sys-
tems, as well as more
advanced adas capabili-
ties for collision avoid-
ance and safer driving.

Flash and dram fuel
next-generation cars A brushed motor pre-dri-

ver IC can provide func-
tional safety and control
for automotive applica-
tions such as electric
power steering. The
TB9057FG from Toshiba
Electronics meets Asil D
requirements.
The IC integrates a dual

motor current detection
circuit that converts
motor current to voltage
and a motor direction de-
tection circuit that detects
whether external mosfets
turn on or off normally
and outputs the direction
information to an MCU.
Failure detection cir-

cuits – VB under voltage,
VDD under voltage, over
temperature, and short
circuit – that detect any
short circuit between the
drain and source of a
driver (mosfet) are also
integrated.
Housed in an LQFP48-

P-0707-0.50C package
measuring 9.0 by 9.0 by
1.6mm, the IC supports
an operating voltage of
+5 to +21V and has an
operating temperature of
-40 to +125˚C.

Pre-driver IC
meets Asil D

Single and dual channel
voltage monitors that
draw 6µA of quiescent
current are available from
Linear Technology for
automotive, battery-pow-
ered equipment, telecoms
systems and industrial
electronics. The LTC2965
and LTC2966 integrate
all components required
to interface directly with
high-voltage rails.
Each 3.5 to 100V de-

vice includes resistor-pro-

grammable threshold in-
puts to facilitate under-
voltage, overvoltage or
window monitoring of
positive or negative rails
to within ±1.4% accuracy
over temperature.
In addition to the high-

voltage inputs, they in-
clude adjustable-polarity
UV/OV comparator out-
puts that can be pulled up
to voltages as high as
100V. All high-voltage
pins are rated to 140V,

withstanding high-volt-
age transients without
damage.
Integrated high value

resistive dividers with se-
lectable ratios improve
accuracy, power savings
and flexibility. Threshold
programming is achieved
using low value discrete
resistors in combination
with configuration pins
for scaling the compara-
tor thresholds and setting
output polarity.

Voltage monitors draw 6µA quiescent current
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RoHS-compliant, sur-
face-mount multilayer ce-
ramic chip capacitors
(MLCCs) are available
fromVishay Intertechnol-
ogy for automotive appli-
cations. They come with
C0G (NP0), X7R and
X8R dielectrics in six
body sizes from 0402 to
1812.
The Vitramon VJ31X

devices can operate up to
+150˚C. They are made
in precious metal technol-
ogy (PMT/NME) with a
wet build process. Quali-
fied to AEC-Q200 with
PPAP available on re-
quest, the devices suit
powertrain, chassis, light-
ing and comfort electron-
ics, in addition to
industrial sensors. The
MLCCs can be used in
engine, steering and
headlight control units,
battery and power man-

MLCCs in six body sizes

agement, and power sup-
plies.
The devices with a C0G

(NP0) dielectric are for
voltages up to 3kV DC,
capacitance down to 1pF,
a temperature coefficient
of capacitance (TCC)
of 0ppm/˚C ±30ppm/˚C
from -55 to +125˚C, and
an aging rate of 0% max-

imum per decade.
Suitable for decoupling

and filtering, X7R and
X8R devices provide ca-
pacitance to 1.0µF, volt-
ages to 1kV DC, TCC of
±15% from -55 to
+125˚C (X7R) and
+150˚C (X8R), and an
aging rate of 1% maxi-
mum per decade.

They have 100% matte
tin plate terminations and
come with polymer flexi-
ble terminations for pro-
tection against board
flexure damage. The de-
vices are halogen free and
comply with RoHS and
the automotive ELV (end
of life) directive beyond
2016.

An automotive LDO reg-
ulator with 36V input
voltage and 250mA out-
put current has a current
consumption of 6.5µA
and output voltage accu-
racy of ±2.0%.
The S-19212 from

Seiko Instruments suits
automotive use in con-
stant-voltage power sup-
plies for ECUs for en-
gines, transmissions and
suspensions, anti-lock
brakes, related electric
vehicle equipment, and
hybrid electric vehicle
and plug-in hybrid elec-
tric vehicle electronics.
Other applications in-
clude body ECUs for
bodies, headlamps, IT, ac-
cessories, navigation and
audio systems.
Maximum input voltage

is 36V (rating 45V) and
the operating temperature
is up to +125˚C. The se-
lectable output voltage

ranges from 2.5 to 16V in
0.1V steps. The packages
are the lead-free and halo-
gen-free hsop-8A, hsop-
6, sot-89-5 and sot-23-5.
Built-in overcurrent

protection limits overcur-
rent of the output transis-
tor and a built-in thermal
shutdown circuit limits
heat; the on-off circuit
helps extend battery life.
Ceramic capacitors as
small as 1.0µF are avail-
able for input and output
capacitors. The junction
temperature range is -40
to +150˚C.
A thermal simulation

service provides a
suggestion of thermal re-
sistance value and recom-
mended wiring ratio to
help users select pack-
ages.
AEC-Q100 qualifica-

tion is in process, and the
application for PPAP ap-
proval is available.

Release version 2.2r1 of
Altium’s Tasking C com-
piler suite supports the
latest Renesas RH850 mi-
crocontroller variants as
well as bringing code op-
timisation improvements
and an integrated on-chip
debugger.
The release brings sup-

port for the RH850/C1x,
D1x, E1x, P1x and R1x
variants in addition to the
RH850/F1x series that
was already supported.
An addition is support

for the Renesas E1 on-
chip debugging emulator,
next to the instruction set
simulator debugger. The
debugger’s graphical user
interface is seamlessly in-
tegrated into the Eclipse-
based IDE and accessible
through the debugger per-
spective.
This brings to the devel-

oper a single coding and

debugging front-end for
RH850 application devel-
opment.
Code generation opti-

misations have been
added, such as MIL link-
ing and code compaction
(reverse in-lining), tech-
niques that have proven
to be highly effective in
compilers for automotive
microcontrollers. Meas-
urements on a wide range
of different application
sources, including power-
train applications, show
claimed improvements of
up to 40% in code com-
pactness.
The release is available

on PC Windows, with
other platforms supported
on request.
• The company has also
announced a C compiler
for the GTM-IP MCS
generic timer module
from Robert Bosch.

LDO regulator for
constant-voltage
ECU supplies

Toolset brings
support for
RH850 family


