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This was the winning team at last month’s Formula Student Germany.
ETH Zurich’s AMZ Racing team won the electric racing competition
at the Hockenheimring, using software and hardware supplied by Etas,
one of the main sponsors of the event.
The team used the Etas ES910 prototyping and interface module but
developed its own lightweight housing for the module. Software was
developed with the help of Matlab and Simulink and incorporated into
the module using the Intecrio integrated prototyping environment.
“The system is a definite improvement on last year performance-wise,
since we can now check and control the vehicle faster,” said Phillip
Föhn, mechanical engineering student at ETH Zurich. “Then there’s
the advantage of real-time measurement, which means we can make
much more efficient use of our testing time.”

Etas helps students to victory

Vehicle Electronics mag-
azine is to run a confer-
ence on driver assistance
and the move towards au-
tonomous vehicles as part
of next year’s National
Electronics Week in
Birmingham, UK.
The conference will
comprise two half-day
events on Tuesday and
Wednesday the 21st and
22nd of April 2014 at the
NEC in Birmingham.
“This is an important
move for us in developing
this new magazine,” said
Vehicle Electronics editor
Steve Rogerson. “The
goal of the magazine has
always been to inform
and interact with the auto-
motive engineering com-
munity, and there can be
few better ways to do that
than running our own
conference.”
Abstracts for papers on
hardware and software
technology connected
with autonomous driving
and related driver assis-
tance fields should be
sent to event director
Jayne Foster at jayne
@eventworkseurope.
com.
Abstracts should be in
Word or PDF and outline
the paper to be presented
as well as details of the
proposed speakers. All
abstracts will be reviewed

Vehicle Electronics to run
conference as part of NEW

by an independent judg-
ing panel before selection
is made.
The presentations
should be of a high tech-
nical nature aimed at

hardware and software
engineers working in the
automotive field. Papers
that are considered too
commercial or designed
just to promote a particu-

lar product will be re-
jected.
We are also interested
in receiving proposals for
running a workshop as
part of the conference.

The connected car market
is set to be one of the
main drivers for an in-
crease in mobile network
connections used for
M2M communications,
according to a report from
analyst Berg Insight.
The company predicts
the number of connec-
tions will grow 21% in
2014 to reach nearly 214
million by the end of the
year,
The main trend driving
technology adoption in
Europe and North Amer-
ica is what Berg calls the
concept of connected
management.
“The IT-revolution has
created new opportunities
to collect and analyse
data for the purpose of
managing objects and be-
haviours,” said Tobias
Ryberg, senior analyst at
Berg Insight. “Connected
management is based on
the connection of remote
devices to applications
for the purpose of manag-

Connected cars set
to drive M2M growth

ing assets and products,
costs and revenues, rela-
tionships, and behaviour
etcetera.”
Connected cars is a typ-
ical area where connected
management is applied,
as automobile manufac-
turers develop products
that let them and the
driver manage the vehicle
and the driving experi-
ence through a range of
applications. Connected
fleets is the underlying
trend for most other vehi-
cle-based applications
that enable fleet operators

and external stakeholders
such as governments, in-
surance companies and
financial service prov-
iders to manage vehicles,
operations, risks and rev-
enues associated with the
vehicle such as taxes and
insurance premiums.
East Asia, western Eu-
rope and North America
are the main regional
markets, accounting for
around 75% of the in-
stalled base. In the next
five years, the global
number of wireless M2M
connections is forecasted
to grow at a compound
annual growth rate of
22.9% to reach 600 mil-
lion in 2019.
The connected enter-
prise is emerging as a
blueprint for corporate
management, based on
the vision that every asset
and product should be di-
rectly linked to the enter-
prise network, feeding
data in real-time to rele-
vant IT systems.

Tobias Ryberg



NEWS NEWS

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

Zuken has opened a technology competence centre for transportation
in Erlangen, Germany, to help extend its global competencies in trans-
portation and provide electronic architecture and wiring harness tools.
The IGZ Innovation & Incubation Center comprises an established
team, several members of which have more than 12 years’ experience
in automotive electrical and electronic engineering.
Reinhold Blank has been appointed business director for automotive.
He is a member of the centre’s management team drawn from Japan,
Germany and the USA. Blank is responsible for spearheading the
development of dedicated products for automotive, special vehicles
and the wider transportation market. This will be enabled by an ex-
change of expertise between Zuken’s technical experts in established
automotive and transportation bases across Asia, Europe and the USA.
“I am proud that my team and I can contribute to this strategic oper-
ation,” said Blank.

Zuken opens competence centre

Continental is putting to-
gether an international
team of innovators from
the IT and automotive in-
dustries who will focus
on intelligent transporta-
tion systems (ITS). The
business unit, called Con-
tinental Intelligent Trans-
portation Systems, will be
headquartered in Silicon
Valley, California, and
headed by Seval Oz, an
expert in vehicle net-
working and automation.
In her previous role she
worked on Google’s self-
driving car project.
“I’m incredibly excited
to lead Continental’s ITS

team in the direction of
developing world-class
engineering services,”
she said. “Our mission is
to dramatically improve
mobility and safety by
forging strong partner-
ships in both the tech and
automotive realm.”
Three out of every four
cars around the world
today contain Continen-
tal’s products and sys-
tems. ITS is the
intelligent networking of
modes of transport and
traffic facilities through
which vehicles will be-
come part of a new traffic
guidance system. The

networked vehicle – or
connected car – and ITS
are seen as essential tech-
nology for future trans-
portation.
“ITS opens up many
new business opportuni-
ties for Continental,” said
Helmut Matschi, a mem-
ber of the company’s ex-
ecutive board. “Our new
business unit will further
enhance our competitive-
ness in this market. That’s
why we have chosen Sili-
con Valley as our new lo-
cation. In addition to our
existing competence, the
BayArea has the technol-
ogy and talent for devel-

Continental forms ITS division

oping connected cars and
ITS.”
In her previous posi-
tion, Oz served as senior
business development
manager at Google,
where she was integral in
the business development
and marketing efforts sur-
rounding the launch of
the self-driving car.

Seval Oz

The Subaru Starlink info-
tainment system, which
will be in all 2015 Subaru
Legacy and Outback
models, is using Clarion’s
Smart Access platform.
Co-developed by Clar-
ion and Subaru, Starlink
lets users connect to the

cloud via the Smart Ac-
cess platform. Designed
to support both Apple
IPhone and Android
smartphones, the system
allows the use of the ve-
hicle’s standard Bluetooth
or USB interface to con-
nect devices to the vehi-

cle’s head unit display
and then access select
apps and services.
“We have been working
on perfecting our Smart
Access connectivity plat-
form relentlessly for sev-
eral years to assure
reliability, safety and dis-

Clarion helps Subaru
see Starlink in 2015

traction-free operation of
the system while driv-
ing,” said Paul Lachner,
president of Clarion.
The platform debuts
with IHeart Radio, an all-
in-one digital music serv-
ice with millions of songs
and thousands of radio
stations in one free app,
as well as news and
weather information. It
can automatically push
the user’s calendar data
directly to the vehicle’s
head unit display.
“By making Starlink
standard on the all-new
2015 Legacy and Out-
back models, we have
given Subaru drivers a
highly-accessible com-
panion right in their dash-
boards,” said Thomas
Doll, president of Subaru
in America. “This gate-
way to the internet will
effortlessly and automati-
cally push relevant data
where it is needed most.”
Additional apps and
services will be made
available in the future
without requiring vehicle
software updates.
“We are thrilled to cus-
tomise and launch our
connectivity platform
with Subaru, one of our
premier partners, and are
excited to provide their
customers the ability to
connect to the cloud
safely and securely using
their smartphones and let
them enjoy a customised
and continually updated
infotainment experience,”
said Lachner.
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Failure mode and effects
analysis (FMEA) meth-
ods can take months and
may not identify critical
failure modes, according
to Chris Aden from Syn-
opsys, who plans to out-
line the issues in his paper
at the Aesin annual con-
ference at the University
of Warwick, UK, on 14
and 15 October 2014.
The conference has the
goal of giving delegates
the opportunity to discuss
UK programmes driving
the automotive revolution
enabled by electronic sys-
tems.
According toAden, typ-
ical FMEA processes
necessitate bringing skil-
led engineers together in
meeting rooms to analyse
system diagrams so they
can identify failures,
diagnostics and safety
mechanisms.
“The process can take
many man-months to
complete, and, worse,
may not expose all criti-
cal failure modes that
could lead to field failures
that violate safety goals,”
said Aden.
He plans to show dele-
gates how virtual proto-
typing and fault
simulation could be used
to reduce safety lifecycle
times and improve qual-
ity. He will use a power

Budapest-based automo-
tive navigation software
provider NNG has ac-
quired NFuzion, an
American company that
specialises in HMI de-
sign. This move aims to
expand NNG’s presence
in the on-board infotain-
ment segment.
NFuzion has close to 15
years’ experience devel-
oping high-end HMI
products for an array of
prestigious automotive
brands.
NFuzion’s capabilities
range from industrial and
UI design to mechanical
and electrical engineer-

ing. It gives NNG a range
of tools, products, and
consulting to use on fu-
ture projects. The compa-
nies had previously
worked together and ex-
pressed mutual interest in
combining their efforts.
“We identified a strat-
egy that would enable
NNG to expand its pres-
ence in cars,” said Péter
Balogh, CEO of NNG. “It
was obvious early in our
cooperation that we
shared a passion for the
automotive industry and
HMI design, and we
recognised the same
problems facing au-

tomakers today. Combin-
ing NNG’s expertise in
navigation software and
NFuzion’s expertise in
HMI design, we can solve
those problems.”
Now a subsidiary of
NNG, the NFuzion team
and its offices in Georgia
and Virginia will fall
under the NNG umbrella.
“This acquisition has
served as validation for
years of hard work,” said
Kris Hanon, principal of
NFuzion. “Being able to
lend our HMI experience
and services to an interna-
tional company like NNG
is truly inspiring.”

Conference to investigate
failure mode analysis

steering example to show
how modelling and simu-
lation can be used to val-

idate FMEAmethods.
One of the highlights of
the two-day event will be

a tour of the Warwick
Manufacturing Group’s
nearby energy innovation
centre, which comprises
hybrid powertrain testing
facilities, battery charac-
terisation testing labora-
tories and a battery
scale-up line facility.
The conference will
also feature Helen Finch,
senior manager at Jaguar
Land Rover, discussing
the company’s research
activities and ambitions,
and Heinz Mellein from
Rohde & Schwarz inves-
tigating radio communi-
cations for intelligent
transport systems.

The Aesin conference will include a tour of
WMG’s energy innovation centre

NNG takes over NFuzion

Car makers need to de-
sign right first time using
the latest computer-aided
engineering (CAE) tech-
niques if the automotive
boom is to continue, says
Jamie Pears, product
manager for software and
services company Romax
Technology. He said this
was despite increasing
pressure to reduce devel-
opment times.
“The emphasis must be
on a right first time ap-
proach,” he said. “This is

critical to the manage-
ment of innovation risk,
all while achieving the
necessary balance to con-
tinue driving industry.”
He said companies that
adopted the right first
time approach in the early
design and analysis
phases could save time on
errors without compro-
mising on quality while
still maintaining competi-
tive advantage.
But he acknowledged
that the pressure to bring

models to market quicker
increased the risk of er-
rors during production.
“Understandably, this is
not an easy process and
therefore it’s fair to say
errors can occur during
various stages of the de-
sign and production
process,” he said.
He suggested that it was
in the design and analysis
phase in which the
biggest improvements
could be made.
“To really make an im-

pact on development
cycle time, design prob-
lems need to be identified
within the design phase
rather than the prototyp-
ing phase to minimise
prototype cycles,” he
said. “By having the right
CAE tools and develop-
ment processes in place,
design problems can be
identified and solved
quickly and efficiently
with minimal impact on
other areas of manufac-
turing and production.”

Get it right call to car makers

Mouser Electronics has
updated its automotive
applications web site with
sections devoted to auto-
motive infotainment. In-
vehicle entertainment
technology is evolving
rapidly, and the site keeps
Mouser visitors up to date
on the latest news and de-
velopments in this ex-
panding field. Added are
two automotive infotain-
ment applications areas –
digital radio technology
and design, and infotain-
ment systems.
Web site users get ac-
cess to detailed block dia-
grams, explaining each of
the automotive infotain-
ment system’s operations.
Clicking on a component
within the block in the di-

agram pulls up a Mouser-
stocked parts list needed
to build that piece of the
system. There are also
technical articles, applica-
tion notes, white papers,
instructional videos, in-
teractive catalogue, data
sheets, supplier-specific
reference designs, techni-
cal design information
and engineering tools.
The site is updated daily
and searches more than
ten million products to l
ocate over four million
orderable part numbers
for online purchase.
Digital radio provides
much better sound quality
than traditional FM re-
ceivers while also being
almost immune to noise
and interference.

‘That’s Infotainment!’ added
to Mouser’s automotive site

Part of Mouser’s expanded automotive web site
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The idea of free fuel may
seem far-fetched but that is
exactly the effect vehicle

manufacturers need to achieve if
they are to meet future global
emissions and fuel efficiency reg-
ulations. Legislation has driven
the need for radical changes to the
way manufacturers think about

Jeff Loeliger explains how MCU development is helping
reduce fuel consumption in modern vehicles

fuel and the speed at which the
world is using it up. The challenge
is to make fuel go further but at
no extra cost to the consumer. In
effect – free fuel!
While different regions have dif-
ferent levels of emissions and effi-
ciency requirements, there is a
constant global trend downwards.
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New and emerging markets are
typically believed to have low
emissions standards and poor tar-
gets but, as shown in Fig. 1, this is
just not the case. The graph,
showing litres of fuel required to
drive 100km on the new European
drive cycle (NEDC) test, demon-
strates that many of the emerging
market targets are just as stringent
as those of the developed regions.
China and India, for example, are
targeting to be close to Europe
and Japan by 2020.

Fuel efficiency
There are two ways to measure
fuel efficiency; government speci-
fied tests and customer experi-
ence. There is some concern that,
in recent years, the fuel efficiency
test improvements on new vehi-
cles are not in line with actual
customers’ experiences. For ex-
ample, in Germany, a recent study
showed the difference between
test mileage results and cus-
tomers’ actual experience was 7%
in 2001, but in 2011 that figure

rose to 23%.
The feeling is that standard tests
do not always represent real cus-
tomer driving experiences and
that vehicle manufacturers are
getting better at testing their vehi-
cles. This does not necessarily
mean they are cheating or break-
ing the rules but that they are
managing to optimise the test

Fig. 1: Global comparison of light-duty vehicle fuel economy with
GHG emissions standards, from the International Council on
Clean Transportation (ICCT)

Fig. 2: Typical peak and hold waveform

Fig. 3: MCUs use ADCs and custom timers to implement closed-loop controlJeff Loeliger

methodologies to suit their needs.
For example, in many tests, some
features such as stop-start engine
operation are over represented.
This gives a good reduction in
fuel consumption test results but
the same improvement is not nec-
essarily seen in normal driving.
Getting good at testing helps but it
is, however, the inclusion of new
electronic technology that has
provided the greatest increase in
engine efficiency and reduction in
emissions.
There has also been much un-
equivocal advancement in fuel ef-
ficiency improvements through
mechanical optimisation. Mechan-
ical changes, such as mass reduc-
tion, the use of new lubricants and
refrigerants, and lowering aerody-
namic drag, have all helped to cut
fuel consumption.

Direct injection
The single biggest change to in-
crease engine efficiency is the
move to direct injection. By in-
jecting the fuel directly into the

cylinder during combustion,
rather than into the inlet manifold
prior to compression, the fuel is
burnt more effectively and great
engine efficiency improvements
can be achieved. Direct injection
is, however, also the most expen-
sive change to the engine as it re-
quires the addition of a
high-pressure fuel pump and
peak-and-hold fuel injectors. A
typical peak and hold current
waveform is shown in Fig. 2.
In diesel engines, up to 20% ef-
ficiency can be gained by moving
to direct injection. All modern,
diesel passenger cars use direct in-
jection.
Diesel is challenging, due to the
higher engine compression and

the fact that it does not burn as
well as petrol. This leads to the
need for a very high-pressure fuel
supply and multiple fuel pulses
during the combustion. Today it is
common to have up to 2000bar of
fuel pressure and in the future this
will be increasing. The higher
pressure helps produce better
atomisation of the fuel, which in
turn ensures a better, more effi-
cient burn.
To allow precise control when
working with the high-pressure
fuel, the fuel injectors need to be
able to open and close very
quickly. This is achieved by using
high voltage on the fuel injectors
of up to 80V. This requires a cur-
rent of up to 25A, which in turn

means a switched power output of
2kW. The first direct injection
diesel systems used three fuel
pulses during a combustion event
but current systems use seven or
more pulses. The higher number
of pulses allows for a smoother
burning combustion and provides
features that help reduce the
amount of soot produced.
In petrol engines, up to 12% ef-
ficiency can be gained by moving
to direct injection. This move is
not as clear-cut for petrol engines
as it is expensive to do and the
benefits are not as great as diesel.
Petrol direct injection is, however,
cheaper than diesel direct injec-
tion. This is because high-voltage
injectors are not always needed
and lower pressure is used. The
reason for this is that petrol burns
easier than diesel.
For both the diesel and petrol
engines, the control of the fuel in-
jectors is the main challenge for
the electronics. The key issue is
that the injectors need to have a
1µs closed-loop control time to
control the current as it changes
extremely quickly. A large amount
of power is required to get the fast
operation of the injectors; how-
ever, it is essential not to put too
much power into the injectors, as
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Fig. 4: Block diagram of typical microcontroller being created to
control engines for powertrain applications

it would permanently damage
them. This is why peak and hold
control is required.
Most systems today implement
the closed-loop control of the in-
jectors with a custom asic. The
asics use programmable analogue
comparators to implement the
closed-loop control. Some new
MCUs are integrating the closed-
loop functionality on chip. The
MCUs use ADCs and custom
timers to implement the closed-
loop control, as shown in Fig. 3.
The advantages of using ADCs
and timers are reduced cost, in-
creased flexibility and reduced de-
velopment time because a custom
asic does not need to be devel-
oped. The new approach also pro-
vides the opportunity for new
features using diagnostic and
feedback information that can be
obtained from the ADC values;
this cannot be done with the ana-
logue comparator in the asic.

Future
As we move towards 2025, auto-
motive manufacturers will con-

tinue to improve efficiencies
through downsizing of engines,
turbo-charging, direct injection,
advanced transmission and valve
control. The great news is no new
breakthrough technology is re-
quired to meet 2025 requirements.
Instead, the challenge is to find
cost effective ways of implement-
ing existing features. Electronics
has a key role to play in this by al-
lowing more accurate control of
simpler mechanical systems to
keep costs down but efficiency up.
The microcontroller shown in
Fig. 4 is typical of the new gener-
ation of devices being created to
control engines for powertrain ap-
plications. The move to bigger,
more complex MCU devices sees
ever increasing control being
given to the MCU. The key fea-
tures used to enable an improve-
ment in efficiency and emissions
are the multiple fast cores, large
amounts of memory, the ADCs
and timers. The faster cores and
bigger memory work together al-
lowing more complex algorithms
to be run and enabling more IO to

be managed.
These are essential attributes.
Where engines in the past might
have had five or six features to
help increase engine efficiency,
future engines will require 25 to
30 features specifically designed
to improve efficiency. The most
notable of these features are direct
injection, integrated starter-gener-
ator with stop-start, advanced
valve control and electrification of
ancillary pumps.
One feature recently being in-
cluded on powertrain MCUs is
sigma-delta ADCs. The ADCs are
proving essential because of their
high speed and high resolution.
They provide accurate measure-
ment of the knock sensor signal in
petrol engines allowing a greater
control of engine combustion. The
knock sensor is the main feedback
signal from the engine and is used
to analyse the combustion in the
cylinder. Sigma-delta ADCs are
also required for in-cylinder pres-
sure sensors, which are starting to
be used. Pressure sensors can pro-
vide information on pressure dur-
ing combustion in the engine.
These features, in turn, ensure
emissions are kept down.

Conclusion
The future sees electronics play-
ing even more of a role in the con-
stant challenge of increasing
global efficiency and emission
standards. The relentless advance-
ment of MCU development con-
tinues to provide increasing
performance, memory and fea-
tures while reducing overall sys-
tem costs.

Jeff Loeliger is an automotive
MCU systems engineer with
Freescale Semiconductor

Amodern vehicle will have
somewhere between 30
and 100 microprocessors

on board running all aspects of the
driving experience – braking, en-
gine management, gearbox con-
trol, steering and many safety
related features. Each of these will
be running dedicated embedded
software; vehicles have become a
network of embedded devices.

Catching codeCatching code

Richard Copeman explains how code
coverage tools can ensure the safety of
networked automotive systems

Of paramount importance to
safety is the quality and reliability
of this software. Not only does
each device need to respond to
local and network real-world
events in a timely and determinis-
tic fashion, but it must be able to
cope with the unexpected and do
it reliably time after time after
time. Emerging safety standards
such as ISO 26262 are trying to

mandate processes and procedures
for ensuring software quality and
reliability. One aspect of this
process is code coverage.

Debugging
In recent years massive product
call backs and safety related soft-
ware failures have proven both
tragic and costly.
The cost to the industry and the
damage to various brands have
been considerable. With the con-
stant evolution of networked en-
abled automotive systems, there is
a big push to develop new meth-
ods to test and prove the software
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that controls them.
In the world of software quality,
code coverage takes many forms,
such as function, statement,
branch, decision and condition
coverage.
Function coverage provides a
check that each function in a sys-
tem has been called. This is the
most basic level of code coverage.
Statement coverage is used to
prove that each statement in a pro-
gramme has been executed. It will
only be satisfied if every state-
ment in a function has been exe-
cuted. This may require calling
the function multiple times with
different arguments to ensure this.
It is recommended to verify that
the chosen compiler generates
code that includes a branch for

each high-level language condi-
tional statement. Another thing to
check is that the selected compiler
does not produce different object
code when building debug versus
release variants of an application.
Branch coverage is to prove that
each branch has been taken and
not taken.
Decision coverage is to prove
that each branch of each control
structure in the target has been
tested; conditions must be both
met and not met. This is not the
same as branch coverage.
Condition coverage requires that
each sub-expression of a complex
condition has been evaluated to
both true and false.
The above list covers the basics;
there are many more forms of

coverage, each measuring a differ-
ent metric of the code under test.

Traditional approach
Traditional test suites use an in-
strumented variant of the software
to log waypoints into a buffer on
the target or to stream this data
off-target via TCP/IP, serial or
USB. These waypoints are
analysed afterwards to determine
which tests have been completed
and what measure of coverage has
been obtained. Complex suites
can script multiple tests to capture
a more complete set of data.
This method has some draw-
backs. The software that is being
tested is not the released software;
it is an instrumented version and
will behave differently. Since the
target software has been instru-
mented there will be extra strain
placed on limited target resources,
for example extra stack space is
required to push local variables to
call the logging functions. With
all the logging going on there will
be an impact on the real-time per-
formance of the application – it
may miss deadlines due to being a
logging mode when it should be
responding to real-world events.
Despite these drawbacks, these
tools have their place and provide
a good set of data and reports to
aid in verifying software to
proven safety standards. There is
another way.

Trace approach
Many devices that are aimed at
the embedded market provide a
member of the family or a variant
with a trace port. There are many
trace technologies but all have a
common feature – they provide a
non-intrusive way of tracking
what the software is doing. As a

Fig. 1: Functions and C source lines within functions and their respective
statement and branch coverage details

Fig. 2: Focus on the block of code marked as never executed in
func11() in Fig. 1

Richard Copeman

minimum they will provide a
complete branch trace of the pro-
gramme flow, without instrumen-
tation and without affecting the
performance of the code being ex-
ecuted.
A trace port uses a number of
pins on the package to provide in-
formation about code and data
coverage while the processor is
executing. The actual number of
pins used depends on the trace
technology implemented and the
width of the trace port. Recent de-
velopments in microprocessors
are moving from parallel trace
ports to high-speed serial trace
ports. This becomes important as
trace port clock frequencies in-
crease and the signal skew inher-
ent in parallel data buses starts to
play a significant role in limiting
the quality or speed of the trace
data captured. The trace data are
streamed off-chip to be collected
by hardware tools. The stream is
decompressed, processed and sent
to a host PC for final analysis and
display. Typically, these tools will

have several gigabytes of storage
to hold trace data.
Some microprocessors provide
dedicated on-chip trace buffers
(such as Arm‘s ETB embedded
trace buffer) but these are often
very small and are unlikely to
capture enough data for a mean-
ingful set of results. These are de-
signed so the extra pins required
for an off-chip trace port are avail-
able for IO or other purposes and

to reduce the overall cost of the
package. They may help software
developers in tracking down some
bugs but, in general, do not pro-
vide enough information for de-
tailed code coverage analysis.
However, they may be useful for
very small samples of code cover-
age analysis – a function or two at
best.
It should be mandatory for any
safety critical system that the en-
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Fig. 3: Example of highlighting where a complex
high-level language condition shows only partial coverage

gineers understand the internal
operation of the processor se-
lected and the trace port technol-
ogy provided by that processor.
Failure to understand the data pro-
vided by the processor’s trace port
will make collecting and
analysing code coverage informa-
tion tricky, if not impossible. For
example, the IEEE5001 Nexus
specification allows trace packets
to be dropped: if multiple packets
are queued at the same time, only
the highest priority packet will be
placed in the trace buffer.
The trace data provide a list of
all the branches in the software
that have been taken. This easily
allows the tool to calculate func-
tion, branch and statement cover-
age. An example can be seen in
Fig. 1, showing functions and C
source lines within functions and
their respective statement and
branch coverage details.
A more detailed view can be
shown by double-clicking any of
the lines in the display in Fig. 1.
An example can be seen in Fig. 2,
which focuses on the block of
code marked as never executed in
func11().

There may be a good reason
why several of the cases in the
switch statement in func11() were
never executed. This code can be
annotated to indicate this or any
other important information that
will be included as part of the
final report that is generated.
The mode can be changed to
view individual assembly instruc-
tions. This can be especially use-
ful in highlighting where a
complex high-level language con-
dition shows only partial cover-
age. An example can be seen in
Fig. 3.
Multiple trace samples can be
aggregated to provide an overall
picture of coverage for several test
runs. This makes it very well
suited for integration with tradi-
tional software analysis suites,
which can automate a lot of the
required testing for software com-
pliance.
The trace tools work with de-
vices that have multiple process-
ing cores in them and coverage
reports can be generated for each
core or for all cores in the system.
The trace protocols used allow for
individual trace packets to be

tagged with which core generated
them.
Amodern multi-core processor
will generate huge quantities of
trace data and for longer tests the
size of the trace buffer ram in the
tool is becoming strained. The
tools can be placed in a mode
where the 4Gbyte of buffer in the
tool is used as a large fifo to
smooth out the peaks and troughs
in the trace data and then the trace
data are streamed over a high
speed connection to the host PC
for storage or on-the-fly analysis.

Conclusion
To address the requirement for ab-
solutely safety and reliable per-
formance in network-enabled
vehicles, debug tool companies
are working closely with the sili-
con companies. While the silicon
developers are exploring new
technologies that enable code to
be exported for analysis, the
debug tool companies are striving
to provide ever-greater visualisa-
tion of the code, better proof of
performance and more accurate
detection of errors. In reality this
involves the transfer and analysis
of massive amounts of data at
enormously high speeds.
This level of debugging has only
recently become possible and it
therefore requires a very modern
tool-chain. In the automotive sec-
tor, such an investment is now es-
sential, helping to reduce the risk
of a product recall or a damaged
reputation. In this respect, ad-
vanced debug tools have a bigger
role than ever to play in automo-
tive software development.

Richard Copeman is a field
application engineer with
Lauterbach

Keiichi Matsuda’s research explores the possibilities of augmented reality

Mini pushes design limits
Mini will reveals the vi-

sion of six cutting-edge
designers at the London

Design Festival this month. Ear-
lier this year, Mini teamed up with
Dezeen and six young designers
to explore how design and tech-
nology could transform the way
we travel in years to come.
Alexandra Daisy Ginsberg’s ex-
perimental design will investigate
genetically engineered cars grown
from living materials. Designer
and film maker Keiichi Matsuda’s
research explores the possibilities
of augmented reality, which could
be used to super-impose digital
traffic information and road sig-
nage onto the physical world.
Body architect Lucy McRae will
invite visitors to take part in an in-
teractive performance, in which

their body is vacuum-packed to
prepare it for space travel. In-
spired by artists working with
Nasa, the installation will consist
of pods, which visitors will be in-
vited to step inside to prepare
their bodies for the rigours of a
zero-gravity environment. “It is
going to be weird,“ she said.
In a future of fully automated,
computer-controlled vehicles,
airbags and crumple zones will be
redundant, artist, designer and in-
ventor Dominic Wilcox suggests.
So why not build an intricate
stained-glass car? The safe, dri-
verless cars of the future will free
up designers to create radically
different car designs, ones that
you can just sit in and sleep while
it drives you to your destination.
Artist Matthew Plummer-Fer-

nandez re-imagines the familiar
dashboard bobblehead as a per-
sonal 3D-printed driving compan-
ion to communicate with our cars.
Architect Pernilla Ohrstedt will
design Mini’s exhibition space at
the Old Sorting Office from 17 to
21 September and showcase her
take on the future of travel within
it. She predicts our cars will soon
be able to collect detailed 3D
scans of the world around us as
we drive – and will explore how
we might use this to create real-
time 3D maps of our cities.
“We can already go onto Google
Earth and check tourist destina-
tions,” she said. “In the future it’s
really conceivable that we’ll start
travelling the virtual world instead
of the physical, because it will be
scanned at such high resolution.”
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Just outside of Gothenburg in Swe-
den is a two million square meter
area on which Volvo is pinning its
hopes of reaching the vision that by
2020 no one should be killed or se-
riously injured in a new Volvo car.
This is Astazero, the world’s first
full-scale proving ground for future
traffic safety systems.
An important measure towards

achieving this goal will be the develop-
ment of active safety systems, which
will help prevent accidents. These ac-
tive safety systems will be the primary
focus at Astazero, located close to the
Volvo Cars headquarters in western
Sweden.
One of the facility’s greatest assets is
its flexibility, with a design that per-
mits the construction of unique, cus-

tomised environments.
“You can simulate all types of real-
world traffic scenarios,” said Pether
Wallin, CEO of Astazero. “At most
proving grounds, the options are more
limited.”
The centre can accommodate a wide
range of test conditions, such as those
found on busy city roads, highways,
multi-lane motorways and crossroads.

PROJECT ZERO
Volvo hopes its proving ground in Sweden will
help achieve its vision of zero road deaths
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These conditions are crucial for
studying the way cars interact
with moving obstacles such as
other cars, pedestrians, cycles,
mopeds, motorcycles, lorries,
buses and even animals that sud-
denly appear. In certain studies,
such as those involving complex
traffic situations and high speeds,
robots will operate the test vehi-
cles.
“Safety testing under realistic
circumstances is a pre-requisite
for developing our active safety
systems,” said Anders Axelson
from Volvo Cars’ safety centre.
“The facility will play several im-
portant roles: not only will it help
us meet our safety vision, devel-
oping cars that don’t crash, it will
also help us further develop safety

functions that will address non-
motorists, such as pedestrians and
cyclists.”

Research and development
One of Astazero’s main functions
will be as a platform for the re-
search and development of next-
generation safety technologies.
Here, in collaboration with uni-
versities and industry partners,
Volvo will undertake a range of
initiatives, from strategic vehicle
research and innovation projects
to targeted research projects.
The work will also include the
development and testing of au-
tonomous driving technology, an
intelligent driver support system
designed to reduce accidents
while improving the driving expe-

rience. Advanced systems are also
under progress to help prevent, for
example, inattentiveness and
driver fatigue.
Although meeting its target date
of 2020 may be an ambitious goal,
Volvo has every reason to be opti-
mistic. Indeed, as its innovative
safety methods have already
shown, the future may not be that
far off.
“The Swedish automotive indus-
try is at the leading edge of active
safety,” said a confident Axelson.
“Thanks to Astazero, we have
great prospects for keeping our
leading position. We’re the only
car manufacturing company in the
world to have set a goal of zero
traffic fatalities for a specific date,
and we’re the only country in the

world whose government supports
a zero traffic fatalities vision.”

Proving ground
The SEK500m proving ground
will serve as an open, interna-
tional platform for all interested
stakeholders such as vehicle man-
ufacturers, suppliers, legislators,
road agents, universities and tech-
nical institutes from around the
world. Industry partners consist of
Volvo, Scania, Autoliv and Test
Site Sweden. The name Asta (ac-
tive safety test area) relates to the
facility’s connection to a vision of
zero traffic fatalities.
The total surface area amounts
to about two million square me-
tres with a paved surface of
250,000 square metres. The facil-
ity is encircled by a 5.7km high-
way connected to a city
environment with four blocks, 40
by 25m. There is also a high-
speed area consisting of a circle,
240m in diameter, with drop add-
ons joined to a 700m long multi-
lane road.
The rural road contains ten dif-
ferent points, both open and con-
cealed, where objects will appear
in front of the vehicles. The area
is specially designed for different
tests of driver behaviour and is
well suited for the use of hidden
or suddenly appearing obstacles.
At the road, there will be two T-
junctions and a crossroads with
signage in the specified language
and changeable to suit user re-
quirements. The rural road will
also have bus stops and lay-bys at
two locations.
The city area will primarily be
used to test the vehicle’s capacity
to interact with the surrounding
environment to avoid hitting
buses, cyclists, pedestrians or

The Astrazero proving ground

Pether Wallin: “You can
simulate all types of real-world
traffic scenarios.”

Anders Axelson: “The facility
will play several important
roles.”

other road users. The area there-
fore covers a number of different
sub-areas, such as a town centre
with varying street widths and
lanes, bus stops, pavements, bike
lanes, street lighting and building
backdrops. The city area also has
a road system with different kinds
of test environments such as
roundabouts, T-junction, return-
loop and laboratory area.
The multilane road consists of
four lanes. These are connected to
the high-speed area, with an ac-
celeration road that is approxi-
mately 300m long, 7m wide and
with a turning loop for long vehi-
cles. Several scenarios can be
tested on the multilane road, such
as lane changes, different collision
scenarios and crossing scenarios.
Located in the centre of the fa-
cility, the high-speed area consists
of two acceleration roads. Accel-
eration road one is about 1km
long. It is also possible to use the

multilane road for acceleration,
which means vehicles can enter
the high-speed area from three
directions. In this area, focus will
primarily be on vehicle dynamics
such as avoidance manoeuvres at
very high speeds.

Environment
Respect for the environment has
permeated all work at the test site.
Careful planning has made it pos-
sible to keep a mass balance in the
area, meaning no external material
apart from asphalt were brought in
for the construction.
When construction began, As-
tazero took compensatory meas-
ures for the four protected animals
residing in the area; moor frog,
red-throated diver, ortolan bunting
and whopper swan. For example,
the company built a rampart, sev-
eral transportation tunnels and
two new ponds where the moor
frogs’ need for spawning and
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feeding sites are met.
The company also realised the
importance of carrying out the
various construction stages in a
way that did not interfere with the
biological cycle. All work that
could disturb the water in the
Nolån river was completed in Au-
gust 2012, so as not to endanger
the reproduction of the freshwater
pearl mussels and trout, which
live here in symbiosis.
Environmental aspects also play

a part in current activities, not
least since the development of ad-
vanced safety systems is related to
significant environmental bene-
fits, and vice versa.
An increased awareness of envi-
ronmental issues and the need to
reduce the use of finite resources
has put pressure on governments
and industries to act, such as by
reducing traffic emissions. Due to
technical reasons, for example
battery technology, future climate-

smart vehicles will weigh signifi-
cantly less than today’s cars. This
size reduction makes the develop-
ment of new and technically ad-
vanced safety systems especially
important, since the lighter vehi-
cles will be running on the same
roads as large lorries and buses.
Parallel to the development of
more energy-efficient transport,
on-going initiatives can change
the entire road network as well as
current traffic systems, such as the

development of electrified roads
and environmental road trains.
One current example of this is
Sartre (safe road trains for the en-
vironment), a project funded by
the European Commission that
aims to develop strategies and
technologies to allow vehicle pla-
toons to operate on normal public
highways.
Since Astazero’s test site was
built to provide unique environ-
ments with a focus on research,

development and certification of
road safety systems, the environ-
mental aspect is embedded in the
nature of the company´s business.

Conclusion
Astazero is the world’s first full-
scale test environment for future
road safety. What is unique about
the facility is that the different
traffic environments make it pos-

sible to test advanced safety sys-
tems and their functions for all
kinds of traffic and traffic situa-
tions. This enables research, de-
velopment and certification of
future road safety systems, and
functions as an international arena
open for vehicle manufacturers,
suppliers, legislators, universities
and colleges from throughout the
world.

The high-speed area will look at driving in
varying weather conditions
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Five or ten years ago, telem-
atics was based on enter-
prise data delivered to

management via the web and was
less concerned with engaging the
driver. Driver connectedness with
the enterprise is integral to the
next wave of telematics. A busi-
ness is only as good as the person
in the field that represents it – and
connecting the driver to the mis-
sion of the company through their
mobile device is one way to do
that.
Mobile products that run on a
driver’s smartphone can present a
driver scorecard, ranking perform-
ance compared with others in the
company based on specific driv-
ing behaviours and metrics. This
engages drivers in a positive way
to improve performance. During
downtime, drivers can review tips,
driving tutorials and specialised
training aimed at making them
safer drivers and empowering
them with skills to climb the
leaderboard. By making driver
safety a game, it fosters friendly

Empowering
the driver

What was once impossible is now – through
connectivity – the economic and commercial
engine of today, according to Tim Taylor

competition and a team spirit that
also has practical results in opera-
tion: improved safety and lower
fuel costs.
A major utility in north-eastern
USA has reported that since im-
plementing a driver scorecard sys-
tem, drivers are “climbing over
each other to get to the top”, and
the company has recorded quarter-
on-quarter reductions in fuel use,
idle time and hard-braking events
– all safety-related metrics moni-
tored by telematics software. In
addition to those immediate cost-
saving measures, a scorecard user
can save significant money as it
relates to safety: lower insurance
rates, lower damage or replace-
ment costs, and reduced or elimi-
nated downtime associated with
damaged vehicles and assets.
We are at a stage now where the
information coming off the lorry
or out of the back office, transmit-
ted directly to a worker’s mobile
device, really helps drive effi-
ciency and employee satisfaction.
Another way it does this is by
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helping that mobile employee
make informed decisions. If a
driver is made aware that a load-
ing bay will not be available at the
delivery they are currently head-
ing to, they can leverage their
connected route planning, work
order management and lorry-spe-
cific navigation technologies to
determine more productive alter-
natives than sitting at that cus-
tomer’s facility for two hours
waiting.
This is ultimately the promise of
the connected mobile ecosystem:
empowering people throughout
the organisation to make better
decisions using the data provided
to them at the moment of need.

Intelligent vehicle
The work vehicle represents a
nerve centre that can be tapped
into for a great deal of informa-
tion. Through the combination of
telematics, work order manage-
ment and route optimisation, vehi-
cles can be tagged with the tools
contained in each vehicle, as well
as the skillset of each driver. In a
work environment where the need
to respond to ever-changing cus-
tomer demand is critical, this abil-
ity helps significantly improve
response and fleet efficiency. A
contractor, for instance, may have
three vehicles closer to a call for
emergency service, but those lor-
ries may not have the tools re-
quired to perform the job. By
intelligently selecting and re-rout-
ing a capable vehicle and driver, it
ensures customer satisfaction and
the most efficient use of resources
in the field.
For large fleets that feature
many and varying vehicles, telem-
atics provides a real-time and his-
torical snapshot of asset

utilisation. One division of the
company may need to purchase a
new lorry outfitted with a specific
tool or function, but a utilisation
report may identify a suitable ve-
hicle that is under-used elsewhere
within the business. This intelli-
gent and enterprise-wide view
into asset utilisation helps keep
down owning and operating costs,
and allows companies to make
smarter buying and leasing deci-
sions.
One of the simplest functions of
telematics is the ability to monitor
– via a central programme – the
operating conditions and mainte-
nance demands of a fleet of vehi-
cles. This helps fleet managers
schedule maintenance in a manner
that has minimal impact on pro-
ductive scheduling, and identify
issues with vehicles that need at-
tention before they develop into a
maintenance event requiring
downtime or repair.
And, finally, the simplest task of
all: location. Communicating
where a lorry is, where it has been
and how long it was there helps in
many ways: lone worker, road and
bridge compliance, theft recovery,
fuel card management and identi-
fying unauthorised use – all possi-
ble with an intelligent, connected
vehicle.

Evolving plan
Businesses can control their own
destiny through coordinated use
of navigation, dispatch, work
order management and route opti-
misation programmes. Put simply,
these technologies take the plan or
desired production for the day,
compare that to the available as-
sets in the field, and create a plan
that is going to allow those goals
to be achieved by driving the

fewest kilometres. This saves fuel,
reduces wear and tear on the vehi-
cle, and puts the least amount of
strain on the driver. It also gives
the company a realistic assess-
ment of how the fleet is actually
performing compared with the
plan. Under favourable condi-
tions, these technologies can re-
duce total kilometres driven by 15
to 20% and help increase produc-
tivity.
Dynamic situations, such as
storm response, are also revolu-
tionising how fleets plan and carry
out response actions in real time.
Through visibility sharing, tech-
nologies utilities and their partner
contractors can share a view of all
assets and resources in the field.
This allows numerous, independ-
ent fleets of vehicles all to be ac-
counted for in a single system and
coordinate response together to
ensure the most efficient and ef-
fective deployment of resources.
This shared view across fleets is
tailor-made for the utility industry,
but also opens doors in other ap-
plications for all users to share
fleet information for the benefit of
all.

Connected customer
All businesses are based on one
thing: customer demand. Without
it, a business doesn’t have a pur-
pose – therefore, there may be no
more important factor than cus-
tomer satisfaction. The connected
mobile ecosystem, as made possi-
ble through location intelligence
technologies, achieves this in a
number of ways. For users in the
trucking industry, it may mean
granting a customer visibility into
the location and estimated arrival
time of a lorry, using similar tech-
nology as outlined in the storm re-

sponse example. The customer
then may be able to schedule
loading bay space more efficiently
for that incoming lorry, and help
ensure that the driver and the load
are back on the road as quickly
and efficiently as possible – satis-
fying both parties.
In the world of field service,
connectedness allows for a whole
new level of customer interaction.
Integrated work order manage-
ment, routing and scheduling
problems empower the customer
to schedule a service time that
works best for them but also is op-
timised for the service provider
based on current routes, resources
and plans. This ensures a happy
customer and a profitable service
visit. Integrated systems that call a
customer in advance of a vehicle’s
ETA and confirms that the cus-
tomer will be there help cut down
on no-shows and the associated
drags on efficiency – reschedul-
ing, lost mileage, wear and tear,
and so on.

Intelligent product
The connected mobile ecosystem
is not limited to the driver, the ve-
hicle, the plan or the customer.
Through a similar device as the
one outfitted on a lorry, installed
products can be tracked to im-
prove customer service further
and keep operational costs down,
adding another dynamic compo-
nent to the connected enterprise
and customer service. Take, as an
example, a commercial heating
and air conditioning system.
There are three phases of service,
and each carries varied costs. Re-
active maintenance may cost the
contractor so much in operating
costs. A planned maintenance pro-
gramme reduces maintenance

The connected mobile ecosystem is made possible through
location intelligence technologies

costs because it allows the con-
tractor to be proactive and work in
maintenance intelligently based
on crew location and plans, opti-
mised through work order man-
agement and route optimisation.
Outfitting that installed system
with a tracking device of its own
and having it send the installer or
maintenance contractor informa-
tion on performance and capacity
in real time allows that contractor
to respond more intelligently. This
type of proactive situation reduces
cost even further because techni-
cians aren’t going out to perform
maintenance on products that
don’t need it yet, and are address-
ing issues before a significant fail-
ure or outage occurs. This
proactive method also increases
the contractor’s value proposition
and allows them to differentiate
their entire product based on that
level of service.

Transformed fleet
The examples outlined here
represent the best of what many
in the industry are doing right
now – but the beauty of the con-
nected mobile ecosystem is that it
can be engineered to fit the needs
of each individual business or en-
terprise.
The results achieved for most
businesses, however, will be the
same: a greener, more cost-effi-
cient fleet (fuel savings, reduced
idling), a safer fleet (improved
driving behaviour, fewer accidents
and tickets), improved customer
satisfaction, less wear and tear on
vehicles (and their drivers), im-
proved employee satisfaction and
decision making, and an overall
greater utilisation of the assets and
resources at hand.

Tim Taylor is chief success
officer at Telogis
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The ATS automotive test
system from K2L is a
hardware and software
tool that supports all the
major automotive buses
for activities related to
test and simulation, such
as test bus simulation, de-
vice simulation, testing
during system develop-
ment and rapid prototyp-
ing. It also covers
requirements for analysis
and verification.

By combining all these
functions and support for
Can, Lin, Flexray and
Most networks into one
tool, it provides a cost-ef-
fective and flexible op-

Test system combines buses

tion to the automotive in-
dustry. It also enables au-
tomated testing and any
kind of simulation, help-
ing to ensure quality from
the earliest design stages.

The system enables sys-
tem integrators and devel-
opers to monitor the
traffic of a complete,
multi-bus network envi-

ronment, or a single de-
vice – whether real or
simulated – using a PC.
Test engineers can verify
system and device relia-
bility by testing features
and capabilities through-
out the complete design
cycle. Verification teams
can ensure high-quality
devices by using it to de-

tect network failures.
“Our ATS integrates the

complete feature set to as-
sist developers and testers
in setting up and running
test scripts and simula-
tions for all of the multi-
bus networks in the car,”
said Matthias Karcher,
K2L’s senior manager.
“This will help car mak-
ers and their suppliers
speed process cycle times
and reduce costs.”

The system is based on
the company’s Optolyzer
Mocca compact, which
acts as the hardware inter-
face for all the major au-
tomotive buses.

To complement its brush-
less direct current
(BLDC) pre-driver port-
folio and address conven-
tional DC motor
applications, Melexis has
introduced the MLX-
83100 n-fet pre-driver IC.
Available in a 28-pin
package, with four digital
inputs, it suits high cur-
rent n-fet DC motors.

In the automotive
sphere, applications in-
clude window lift and
sunroof opening and clos-
ing mechanisms, as well
as seat adjustment sys-
tems and hvac blowers. In
non-automotive applica-
tions, DC motors are
commonly found in auto-
matic sliding doors, mo-
bility scooters and wheel
chairs, garage door open-
ers, fork lifts, dental
chairs, and hospital beds.

The device has the ca-
pability to drive simulta-
neously four 500nC-rated
n-fets at up to 28V operat-
ing voltage with little
self-heating. The device
supports 45V automotive
load dump conditions. An
integrated bootstrap func-
tion and charge pump
allow for support of sup-
ply voltages down to
4.5V, ensuring continuous
operation under automo-
tive crank conditions.

The device thereby sup-
ports 100% pulse width
modulated (PWM) opera-
tion.

Its built-in eeprom pro-
vides end-of-line config-
urability, so the user can
configure the device to
specific system design re-
quirements.

The device also com-
prises a current shunt am-

Pre-driver IC addresses
DC motor applications

plifier, with a high-gain
bandwidth, delivering a
fast settling time accu-
rately. This makes these
pre-drivers suitable for
precise torque control ap-
plications, such as electri-
cal power steering.

Fully automotive quali-
fied, it has an operational
temperature from -40 to
+150˚C. Diagnostics is

provided via a single se-
rial communications line,
thereby distinguishing
different error types. All
output voltages are, for
example, monitored for
failure conditions. In ad-
dition, input battery
under-voltage, over-volt-
age and over-temperature
protection is incorpo-
rated.

An automotive receiver
family can scales from
economical, single-tuner
designs to premium,
multi-tuner car radio sys-
tems. The Si4790x tuner
IC from Silicon Labs is
designed to deliver AM,
FM and HD radio, dab
and DMB digital radio
performance.

It is suitable for tier-one
automotive infotainment
suppliers and aftermarket
car radio makers world-
wide.

The device uses digital
low-IF architecture and
RF in cmos technology.
The linearity of the inte-
grated RF front-end,
combined with AM and
FM firmware running on

an on-chip radio DSP can
show sensitivity in weak
signal environments, se-
lectivity in the presence
of blockers, and immu-
nity to multipath fading
and distortion.

The family supports all
worldwide broadcast
radio bands including
AM, FM, long wave,
shortwave, NOAA
weather band, FM RDS
decoding, and AM and
FM HD radio and dab re-
ception (band III and L-
band).

The scalable architec-
ture suits the global auto-
motive market, enabling
developers to optimise
configurations to match
specific automotive OEM

Receiver family scales across car radios
requirements worldwide.
All tuner devices in the
family share the same ap-
plication programming
interface, letting infotain-
ment system dev-
elopers reuse the same
software across different
product lines and market

segments.
The tuners integrate ac-

tive loop-through buffers
for all radio bands, elimi-
nating external active
splitters. Integrated active
loop-through buffers sim-
plify the front-end RF de-
sign.

Four 1A recovery recti-
fiers have been intro-
duced by Vishay
Intertechnology in the

low-profile SMF (DO-
219AB) eSMP series
package. The Fred Pt
AEC-Q101-qual i f ied
parts can reduce switch-
ing losses and power dis-
sipation in automotive
and telecoms applica-
tions.

The rectifiers have re-
verse voltages of 100V
(VS-1EFH01WHM3 and

VS-1EFH01W-M3) and
200V (VS-1EFH02W-
M3 and VS-
1EFH02WHM3), reverse
recovery times of 25ns,
and forward voltage drop
of 0.93V. With profiles of
less than 1mm, the pack-
age saves PCB space
compared with standard
SMA, SMB and SMC
packages.

They are optimised for
DC-DC converters in au-
tomotive ECUs, ABS and
LED lighting, in addition
to telecoms DC-DC
bricks. The devices have
a planar structure and
platinum doped lifetime
control to guarantee over-
all performance, rugged-
ness and reliability
characteristics.

Recovery rectifiers can reduce switching losses
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A 55V buck controller
from Intersil provides
step-down efficiency for
automotive and industrial
applications.

The ISL78268 synchro-
nous buck controller has
3A integrated high-side
and low-side drivers. It
provides step-down effi-
ciency for load currents
from under 5 to over 25A,
letting it support almost
all 12, 24 or 48V high
current buck require-
ments for automotive use.

For heavy load applica-
tions, designers often
have to balance power
conversion efficiency
against size and noise
constraints. This requires
making trade-offs among
component selection,
switching frequency and
output ripple, and often
requires the power stage
to be tailored to the load
in question. This con-
troller was designed to be
flexible so it can be used
regardless of the optimi-
sation balance.

The device enables easy
conversion from high pri-
mary rails (typically 12,
24 or 48V) to lower sec-
ondary rails (typically
3.3, 5.0 or 12V). It fully
integrates a peak current
mode synchronous PWM
controller and a dedicated

Flexible buck controller
for high current designs

constant current control
loop as well as high-side
and low-side fet drivers
that have adaptive dead
time control.

Tolerance of 55V inputs
makes it suitable for auto-
motive applications, in-
cluding support for the
12V clamped load-dump
specifications and 48V

power system being
adopted by European
OEMs. The integrated 3A
driver allows the con-
troller to switch small
power fets or parallel
combinations of large fets
sharply while reducing
dead time to lower
switching losses, improve
efficiency and reduce ex-

cess heat dissipation. This
lets a single buck con-
troller be used across var-
ious load requirements,
simplifying design.

AEC-Q100 qualified, it
comes in a 24-lead 4 by
4mm QFN package and is
supported by the
ISL78268EVAL1Z eval-
uation kit.

Danlaw has added Au-
tosar support to its Mx-
Suite test automation
platform. Using Mx-
VMC’s virtual microcon-
troller’s auto-harnessing
capability, test engineers
can integrate their appli-
cation software with the
other parts of their archi-
tecture and run them in a
software-in-the-loop test
environment. As a result,
more functions can be
tested earlier and quicker.

The Autosar capability
automatically generates
the glue code (harness)
from formally defined
software component de-
scription files (.arxml),
and simulates the Autosar
operating system, run-
time executive and parts
of the basic software.

“Programming knowl-

Autosar added to test automation platform

edge is not required and
dependency on third party
test tools such as Nunit is
eliminated,“ said Michael
McCormack, director of
product development at
Danlaw.

Mx-VMC scales to
large systems, not limit-
ing the number or size of
software components or
IO signal count. Single

software components,
composite components
and service components
are supported together
with sender-receiver and
client-server communica-
tions.

The suite’s embedded
software test environment
is designed to help auto-
motive ECU module sup-
pliers produce their

products more efficiently
and with higher quality
through continuous inte-
gration. Using intuitive
graphical diagrams, soft-
ware requirements are
documented with per-
formance criteria and
tolerances, thereby sim-
plifying software valida-
tion.

The tool provides trace-
ability from require-
ments, through design
and test. Engineers can
test development con-
cepts using virtual proto-
types before electronics
are available. It is used to
validate models, execute
tests on developer-written
or auto-coded software
including Autosar code,
as well as run tests with
bench and hardware-in-
the-loop test equipment.

Pressure transducer ups accuracy
An industrial pressure
transducer with a total
error band (TEB) of
±0.5% FS suits demand-
ing commercial and
heavy duty applications.
Accuracy is ±0.1% FS
BFSL.

The U5300 from Meas-
urement Specialities ac-
curately measures liquid
or gas pressure in difficult
media, such as contami-
nated water, steam and
mildly corrosive fluids, in
high end, high accuracy

applications. These in-
clude military, aerospace
and automotive test
stands as well as calibra-
tion equipment, station-
ary motor fuel control and
industrial machinery.

Operating temperature
range is -40 to +125˚C.
They can withstand shock
to 50g for 11ms half sine
per MIL202G as well as
vibration of ±20g accord-
ing to MIL810C.

The weatherproof de-
vice comes in gauge,

sealed, absolute or com-
pound configurations,
and exceeds current
heavy industrial CE re-
quirements, including
surge protection. The
durable device is made of
316L stainless steel, has
no O-rings or welds, and
no organics are exposed.
It is weatherproof with
optional stainless-steel
snubber.

Standard pressures
range from 0 to 100kPa
up to 0 to 67,000kPa.

A low quiescent current
synchronous step-down
DC-DC controller draws
50µA in standby mode
with the output voltage in
regulation. The 4 to 38V
input supply of the

LTC3807 from Linear
Technology is designed to
protect against high volt-
age transients, continue
operation during automo-
tive cold crank and cover
a broad range of input

DC-DC controller continues during cold crank
sources and battery
chemistries.

Outputs can be set from
0.8 to 24V at output cur-
rents up to 25A with effi-
ciencies as high as 95%,
making it suitable for au-
tomotive, heavy equip-
ment, industrial and
robotic applications.

The device has 1.1Ω
on-chip mosfet gate driv-
ers. It operates with a se-
lectable fixed frequency
between 50 and 900kHz
and is synchronisable to
an external clock ranging

from 75 to 850kHz. The
user can select from con-
tinuous operation, pulse
skipping and low ripple
burst-mode operation
during light loads.

Its current-mode archi-
tecture provides loop
compensation, fast tran-
sient response and line
regulation. Output current
sensing is accomplished
by measuring the voltage
drop across the output in-
ductor for the highest ef-
ficiency or by using an
optional sense resistor.



PRODUCTS

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

Advertising Manager:
Jayne Foster
jayne@vehicle-electronics.biz

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

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

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

© 2014 Vehicle Electronics
ISSN 2055-1177

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

PRODUCTS

Vehicle Electronics September 2014, Page 32Vehicle ElectronicsPage 31, September 2014

Seven power manage-
ment, Superspeed USB
and logic products have
been introduced by Texas
Instruments. The power
management IC is for in-
fotainment systems, and
also launched are USB
3.0 devices and a free-po-
sitioning Qi wireless
power transmitter.

The TPS659039-Q1
PMIC powers the
DRA74x Jacinto 6
processor and reduces
system-level power con-
sumption in next-genera-
tion infotainment designs.
It improves thermal man-
agement through adaptive
voltage scaling, reduces
electromagnetic interfer-
ence through internal and
external synchronisation,
and enables design flexi-

Analogue devices suit
infotainment and charging

bility with power se-
quencing.

The device powers on
in 15ms, which gives
users fast access to driver
information, camera
views, the navigation sys-
tem and head-up display.
Designers can also
choose this PMIC to
power dual- and quad-
core Arm Cortex-15
processors in automotive
applications.

In complex infotain-

ment systems, the
SN74AUP1T34-Q1 and
TXS0102-Q1 voltage
level translators solve
voltage mismatch prob-
lems by connecting in-
compatible cmos logic
communications between
the processor and legacy
peripheral devices operat-
ing at a different voltage.

The TUSB-8041-Q1
and 8020B-Q1 USB hub
controllers and TUS9261-
Q1 USB-to-Sata bridge

allow USB 3.0 connectiv-
ity for up to four USB
ports with 5Gbit/s data
flow for multimedia ap-
plications, including
phones, or external hard
disk drives and solid disk
drives for applications
such as portable gaming
or navigation systems.

The controllers’ down-
stream ports support USB
battery charging 1.2,
charging downstream
port, handshaking and a
dedicated charging port
mode when the upstream
port is not connected.

The bq500414Q is an
automotive-qualified, Qi
1.1-compliant wireless
power transmitter that
provides free-positioning,
foreign object detection
and EMI enhancement.

Safe BSPs (board support
packages) from MEN
Mikro for QNX and
Pikeos ensure the hard-
ware and software com-
ponents of its F75P 3U
Compact PCI SBC meet
safe railway computing
requirements.

The dual-redundant
F75P serves as the core of
a line of Sil 4 certifiable
computing systems in de-
velopment used for safe
train control. The SBC in-
corporates two independ-
ent Intel processors, and a
third Intel processor im-
plemented at the top most
protocol layer that con-
trols the IO without inter-
facing with any safety
protocols.

The Sil 4 certification
package, developed ac-
cording to EN 5012x, re-
duces risks, time to
market and non-recurring
engineering costs.

To ease development

costs at the start of an ap-
plication, a standard safe
QNX-BSP for the two re-
dundant processors and
the IO processor is avail-
able. For Pikeos, a test
BSP is available and can
be provided as a safe BSP
on demand from Sysgo.

With QNX, the safe
BSP is offered with the
F75P within the TÜV
SÜD Sil 4 certification
package. This enables the
board to provide all-
round safety with certi-
fied hardware and
software components.

Other safe operating
system BSPs, including
Wind River VxWorks
Cert and Green Hills In-
tegrity, are available on
request.

Linux is supported
completely without a
BSP, but with adapted
drivers and documenta-
tion that describes the
proper implementation.

BSPs for SBC meet
safety requirements

Three sizes of automo-
tive-grade, hcmos oscilla-
tors from Fox Electronics
are designed to meet the
clocking requirements in
modern vehicle systems.
With the same low jitter
as other Xpresso oscilla-
tors, the models conform
to AEC-Q200.

Available in three pack-
ages – 3.2 by 2.5mm, 5
by 3.2mm and 7 by 5 mm
– the oscillators provide a
frequency resolution to
six decimal places with a
range from 0.75 to
250MHz. The 3.3V oscil-
lators operate over tem-
peratures of -40 to +85˚C.

Applications include in-

cabin electronics for com-
fort and convenience,
proximity sensing for
back-up cameras and
parking assist as well as
monitoring for optimum
vehicle operations.

The company’s propri-
etary asic technology
with a third order delta
sigma modulator lets the
oscillators significantly
reduce noise to levels
comparable with tradi-
tional bulk quartz and
saw oscillators. This asic
family enables the selec-
tion of output type, input
voltages and temperature
performance within the
oscillator.

Oscillators
comply with
AEC-Q200


