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Students and academics relax at Trend Antenna, Continental’s recently
opened research workshop in the House of Logistics & Mobility (Holm)
in Frankfurt. The centre aims to develop mobility-based software
technologies and algorithms.
“The digital transformation is both an opportunity and a challenge for

the automotive industry as well,” said Continental’s executive board
member Ariane Reinhart. “Automation, connectivity and alternative
drive trains: the areas of research in the automotive industry have become
more diverse. They offer a very exciting field of activity and show us once
again that we need diverse employees with creative ideas, unconventional
approaches, commitment and boldness. For this reason, we are delighted
to be using the Trend Antenna in Frankfurt am Main to create a place
where we can network with universities and students. We want to ex-
change knowledge with them and create new things. And we want to in-
spire them with tasks such as making road accidents a thing of the past.”

Can these students end road accidents?

ST Microelectronics and
Arccore, an independent
software company, have
announced a strategic co-
operation to reduce the
cost, risk and time-to-
market for developers of
embedded automotive
systems based on Au-
tosar.

The agreement brings
together STM’s SPC5
family of 32bit Power Ar-
chitecture microcon-
trollers, developed for use
in automotive ECUs, and
Arccore‘s Auotsar devel-
opment software. This
means STM customers
will get access to Arc-
core‘s software for the
SPC5 without any up-
front costs, paying a li-
cence fee only after the
evaluation period.

“STM and Arccore are
changing the rules for de-
veloping Autosar,” said
Luca Rodeschini, director
of strategic business de-
velopment at ST Micro-
electronics. “Customers
can now explore, de-
velop, optimise and in-
dustrialise innovative
automotive applications
that are fully compatible
with Autosar specifica-
tions but do not require
initial software payments.
In addition, the licence
fee, payable only when
the project ends its evalu-

Arccore and STM agree
licensing deal on Autosar

ation phase, is substan-
tially lower than existing
solutions.”

The Power Architec-

ture-based MCUs are for
high-reliability control
applications, including
engine control, transmis-

sion, anti-lock braking,
electrically operated
power steering, active
suspension and adas.

Continental has acquired
the Hi-Res 3D flash lidar
business from Advanced
Scientific Concepts
(ASC) of California to
add to its adas portfolio
and use with other sen-
sors in its fully automated
driving project.

One advantage of the
lidar technology is it pro-
vides real-time machine
vision as well as environ-
mental mapping func-
tions. This will help
enable a more detailed
and accurate field of vi-
sion around the entire ve-
hicle, independent of day
or night time and robust
in adverse weather condi-
tions.

Continental is working
on a family of sensors to
address different require-
ments around the vehicle,
to allow function opti-
mised mapping and seg-
mentation of the entire
surrounding.

“A range of surround-
ing sensors is needed to
progress safely to the

Continental buys lidar division
to boost autonomous goals

ASC’s Hi-Res 3D flash
lidar sensor

higher levels of auto-
mated driving,” said Karl
Haupt, Continental’s ex-
ecutive vice president.
“We have strong and
proven capabilities with
radar and camera as well
as data fusion. However,
it is important to have Hi-
Res 3D flash lidar in our
technology portfolio to
further strengthen and en-
hance our leadership po-
sition in the development
of automated driving.”

With the closing, ASC
employees, primarily en-
gineers, will join the Con-
tinental’s chassis and
safety division based in
Santa Barbara, California.

Head of the segment is
Arnaud Lagandré. The
company is planning to
grow to more than 100
engineers in this area of
technology in the longer
term. The companies did
not disclose the price for
the acquisition.

“At Continental, we
continue to invest in re-
search and development
for next generation tech-
nologies – such as auto-
mated driving – that will
drive us towards a safer,
more efficient and more
comfortable future,” said
Frank Jourdan, president
of the division. “As a
company, Continental’s
strategy is clearly focused
on making this type of fu-
ture technology a reality.
It’s clear to us that auto-
mated driving will be a
key element in the mobil-
ity of the future and there-
fore the development and
enhancement of our ad-
vanced driver assistance
systems portfolio is the
basis.”
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Ruetz System has pro-
vided the first compliance
verification process for
Ethernet ECUs accom-
plishing the Open Al-
liance TC8 test
specification.

“With IP-Ethernet tech-
nology in cars moving
closer to realisation, ex-
cellent quality and cost
effectiveness of all com-
ponents are mandatory,”
said Wolfgang Malek,
general manager of Ruetz
System. “The system
specifications of whole
board nets underlie enor-
mous changes. Thus, tier-
one and tier-two suppliers
have to do their best to

implement these new re-
quirements reliably and
right on time.”

Through the compli-
ance verification process,
Ruetz introduced stan-
dardised test methods to
bring automotive stan-
dards together with reli-
able and stable systems.
The compliance verifica-
tion process provides an
ecosystem for component
and ECU verification and
consequently simplifies
the technology entry for
new OEMs and suppliers.

Following the release of
the first TC8 test specifi-
cation, experts in automo-
tive data communications

have put into effect a
complete test process
over all OSI and ISO lay-
ers. All test setups are
available.

The first project has
successfully integrated
the test process into an
OEM’s onboard system
development at its com-
pliance test lab. Ruetz
tested tier-one devices
(ECUs) and tier-two com-
ponents (FPGAs and
asics) and provided com-
pliance testing for auto-
motive IP-Ethernet
covering all relevant test
scopes.

Tests for layer one
(phy) included interoper-

Ruetz verifies Ethernet ECUs

Wolfgang Malek:
“Excellent quality is
mandatory.”

ability tests and PMA.
For layer two (mac) test-
ing, vlan, QoS, general
switch, ingress filtering
and diagnostics tests were
involved.

UltraSoC and Lauterbach
are collaborating to create
a fully-featured independ-
ent SoC development and
debug environment.

The partnership brings
together Lauterbach’s
Trace 32 integrated, uni-
versal development sys-
tem and UltraSoC’s
on-chip debug and analyt-
ics IP, to ease the work of
engineering teams creat-
ing SoCs in mobile com-
munications, automotive
and the IoT.

“We’re delighted to be
working with Lauterbach,
the global market leader
in development tools for

embedded systems,” said
Rupert Baines, UltraSoC
CEO. “Both companies
are committed to the con-
cept of offering embed-
ded designers a
comprehensive range of
high-quality IP-vendor-
independent tools that
they can use in develop-
ing their SoCs. The fit be-
tween our products
couldn’t be better.”

Trace 32 is a set of
modular embedded de-
velopment tools with
integrated debug environ-
ments that support all the
commonly used proces-
sor architectures. Ultra-

SoC’s IP works inside the
SoC itself, monitoring
and analysing the real-
world behaviour of any
on-chip structure – and
the device as a whole –
non-intrusively and at
wire speed.

Together, they give de-
sign teams visibility of
the real-world behaviour
of their devices.

“The combination of
Trace 32 and UltraSoC is
a powerful one,” said
Norbert Weiss, head of
sales and marketing at
Lauterbach. “This inte-
gration allows users of
our tools to gain an inti-

mate understanding of the
behaviour of the whole of
the SoC, including all the
on-chip structures such as
busses and custom logic,
in addition to our existing
support for the common
embedded processors.

“UltraSoC’s message-
based on-chip infrastruc-
ture and high-speed
external interface capabil-
ities – USB for example –
open up a range of new
possibilities for users of
our development tools.”
• Support has been added
to the Trace 32 tools for
Imagination’s Mips re-
lease six CPUs.

Lauterbach and UltraSoC collaborate to create
independent development and debug environment
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Automotive has become
the golden segment for
semiconductor manufac-
turers as the race to add
more autonomous func-
tionality gathers pace, ac-
cording to Philip Chesley,
senior vice president at
Intersil.

“Automotive is one of
the real growth vectors
for the semiconductor in-
dustry,” he said. “Every-
one wants to be in
automotive these days
whereas once nobody
wanted to be in it.”

Semiconductor sales to
the automotive industry
were US$11bn in 2000,
rising to $25.5bn in 2012.
This is expected to grow
to about $40bn by 2017.
At present, automotive
accounts for 12 per cent
of Intersil’s business.

“Automotive is our

Cars becomes key segment
for semiconductor suppliers

ISL78227 and ISL78229 55V synchronous boost
controllers have dynamic envelope tracking

Niall Lyne Edward Kohler Philip Chesley

fastest growing busi-
ness,” he said. “We ex-
pect it to be a much
higher percentage of our
business by 2020.”

He said whether we
ever reached fully au-
tonomous vehicles was
debateable but there was
much going on as the in-
dustry moved towards
that goal.

Niall Lyne, Intersil’s
automotive product line

director, added: “Au-
tonomous vehicles are the
extreme, but a lot that will
go into them such as au-
tonomous braking and
lane departure systems
are going into cars today.”

As such, he said Intersil
would be launching a
new product for automo-
tive every six weeks for
the next year.

He was speaking at the
launch of two of these –
the ISL78227 and
ISL78229 55V synchro-
nous boost controllers
with integrated drivers
and dynamic envelope
tracking.

Operating from a 12V
battery supply, these de-
vices boost the output
voltage to 24, 36 or 48V
for premium 200 to 800W
trunk audio amplifiers,
start-stop systems and
headlamp LED strings.
Both controllers can also
be used in industrial and

telecoms applications
where a step-up DC-DC
converter must deliver
high power from a small
package.

“Start-stop technology
is becoming really impor-
tant,” said Edward
Kohler, strategic market-
ing manager for automo-
tive. “When you restart
the engine you get a large
transient that can cause
the voltage to go so low it
could cause electronic
systems to reboot. We can
boost the 12V during
cranking to stop that.”

One of the key capabil-
ities to do this, he said,
was envelope tracking.
This dynamically adjusts
the output voltage on the
fly to meet all system
load demands.

“We have the only parts
with envelope tracking,
negative current protec-
tion and constant current
regulation,” he said.

UK automotive execu-
tives expect autonomous
vehicles to drive con-
sumer-purchasing deci-
sions in the next 15 years,
according to KPMG’s
Global Automotive Exec-
utive Survey 2016.

The survey found that
58 per cent of UK auto-
motive executives expect
self-driving vehicles to be
a part of consumers pur-
chasing criteria by 2030.

“The UK has the best
regulatory framework for
testing autonomous vehi-

cles, world leading tele-
coms and insurers and is
therefore well-positioned
to capitalise on the con-
tinued development of
autonomous cars,” said
John Leech, UK head of
automotive at KPMG.

He said not only would
testing help vehicle man-
ufacturers and their sup-
pliers, it would establish
new companies and sec-
tors such as integrated
transport, centralised traf-
fic management and con-
nected lifestyle that

would bolster jobs, trade,
productivity, promote so-
cial inclusion, reduce pol-
lution and save lives.

“This represents an im-
portant opportunity for
the global economy and
one that requires contin-
ued focus and commit-
ment from government
and business,” he said.

The report also found
that technology would
play a key role in how
customer relationships
were formed and man-
aged. Slightly more than

half of the respondents
said in the next 15 years,
vehicle owners and driv-
ers – not manufacturers or
IT companies – would be
guardians of their data
generated from connected
cars. Just over a third cite
trust as the main issue.

And 63 per cent high-
lighted that downsizing
and optimising internal
combustion engines as
important, and that hybrid
electric vehicles would be
the powertrain of choice
(79 per cent) by 2030.

Autonomous technology to
drive purchasing decisions
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This world champion solar racing car will be on display at next month’s
IDTechEx Show in Berlin (27-28 April). Three members of the racing team
will be in attendance and one – Winnifred Noorlander – is due to give a
presentation on electric vehicles.
The Nuna8 solar racer from the Nuon Solar Team from the Technical

University of Delft in the Netherlands won the Bridgestone World Solar
Challenge in October 2015, crossing Australia from Darwin to Adelaide
on sunshine alone.
“The combination of high-end technology, sustainable energy and the ex-

citement of the race illustrates the Nuon Solar Team’s vision perfectly,” said
Noorlander. “We race to show the current possibilities with high-end tech-
nology and inspire people towards a sustainable future in which durable en-
ergy is used in the most efficient way.”

Sun to shine at Berlin conference

Data from a survey of
traffic accidents involv-
ing Subaru vehicles in
Japan reveal a 61 per cent
reduction in crashes for
those with the company’s
EyeSight collision avoid-
ance technology.

Subaru analysed traffic
accident data involving
the company’s vehicles
from 2010 to 2014, and
found vehicles equipped
with EyeSight had 84 per
cent fewer rear-end colli-
sions than those without,
when measured in terms
of accidents per 10,000
vehicles.

EyeSight cuts Subaru accidents

The adoption of Eye-
Sight resulted in 62 per
cent fewer vehicle-to-
vehicle collisions and a
49 per cent drop in vehi-

cle-to-pedestrian crashes.
EyeSight acts as a sec-

ond pair of eyes for driv-
ers by employing stereo
colour camera technology

Subaru EyeSight collision avoidance technology

to monitor the road and
traffic ahead for potential
hazards. The two colour
cameras are either side of
the rear view mirror to
detect the presence of ve-
hicles, pedestrians, cy-
clists and other hazards
up to 110m in front.

EyeSight features six
technologies to increase
safety – pre-collision
braking, pre-collision
throttle management,
adaptive cruise control,
lane departure and sway
warning, pre-collision
steering assist, and lead
vehicle start alert.

Jaguar Land Rover is in-
vesting in a multi-million
pound research project to
help autonomous vehicles
drive naturally like
human drivers, rather
than like robots.

A fleet of Jaguar and
Land Rover vehicles will
be driven daily by em-
ployees of the London
Borough of Greenwich,
to establish how a range
of different drivers react
to real-world driving situ-
ations, including heavy
traffic, busy junctions,
road works and bad
weather.

Data from sensors in
these cars will reveal the
natural driving behav-
iours and decision-mak-
ing that drivers make
while driving, including
complex and stressful
scenarios. These include
giving way at round-
abouts and intersections,
how drivers ease forward
at junctions to enter a
flow of traffic, or how
they react to an emer-
gency vehicle coming up
behind their car while in a
traffic jam.

The three-year £5.5m
Move-UK project, which
is led by Bosch, will also
use these data to help de-
velop insurance policies
for future autonomous
cars. Insurance experts
will provide their expert-

Jaguar research aims to make
autonomous cars more natural

ise on the liability of cer-
tain scenarios using the
real-world driving data
supplied by the fleet of
test cars.

The UK government
supports the research with
a £2.75m grant from in-
novation agency, Inno-
vate UK. This funding for

collaborative research is
part of the government’s
£100m connected and au-
tonomous vehicles fund.

“To successfully intro-
duce autonomous cars,
we actually need to focus
more on the driver than
ever before,” said Wolf-
gang Epple, director of

research and technology
at Jaguar Land Rover.
“Understanding how
drivers react to a range of
very dynamic and ran-
dom situations in the real
world is essential if we
want drivers to embrace
autonomous cars in the
future.”

MTS Systems has opened
a manufacturing facility
in Guildford, UK, to
focus on energy recovery
technology, including the
development and manu-
facture of electric power
systems (EPS) for more
efficient vehicles.

Key applications in-
clude racing and other
motorsports, as well as
mass market electric and
hybrid-power automo-
biles and aerospace appli-
cations.

The location in the
south east of England is
well-positioned to sup-
port the recent electrifica-
tion expansion of premier
European motorsports

teams in competitions
such as Formula One, the
World Endurance Cham-
pionships and Formula E.

“Although we have
served the UK market for
many years, adding an
engineering and produc-
tion presence brings real
value to our EPS cus-
tomer base, both in the
UK and across Europe,”
said Mark Gillan, director
of motorsport technology
at MTS.

Thierry Bartitaud, head
of energy recovery at Fer-
rari, officially opened the
facility. “We a have a
long, diverse and success-
ful relationship with MTS
Systems,” he said.

MTS brings power
closer to motorsports

Synopsys has acquired
WinterLogic, which spe-
cialises in fault simula-
tion used in automotive,
safety and security envi-
ronments for the design
and verification of ad-
vanced SoCs.

Fault simulation is a
key technology for com-
pliance testing of the ISO
26262 functional safety
standard and its Asil clas-
sifications.

The addition of Winter-
Logic’s fault simulation
capability extends Synop-
sys’ range for safety and
security in the areas of
functional verification,
hardware-software verifi-

cation, software quality,
cyber security and auto-
motive grade IP.

“As the leader in high-
performance fault simula-
tion and fault man-
agement, WinterLogic
brings unique technology
and significant expertise
to Synopsys’ growing
verification solutions for
automotive functional
safety and security,” said
Debashis Chowdhury,
vice president of R&D in
Synopsys’ verification
group.

The terms of the deal,
which is not material to
Synopsys financials, have
not been disclosed.

Synopsys buys
WinterLogic
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This year’s UK Device
Developers’ Conference
will include a workshop
explaining the latest
Misra C updates, as well
as presentations that dis-
cuss system security for
the connected car and ad-
vanced gui development
for in-car display sys-
tems.

The event will take
place at Cambourne near
Cambridge on the 27 and
28 April and will have an
agenda of interest to engi-
neers working in the field
of vehicle electronics.

This year’s conference
will run alongside a new
event for hardware devel-
opers entitled H/WExpo.

“When it comes to em-
bedded systems in the au-
tomotive sector, I think
this event will prove very
worthwhile,” said event
organiser Richard Black-
burn. “Along with the
Misra workshop, presen-
tations will discuss code
testing, project manage-
ment and safety critical
software. H/WExpo will
also be exploring issues
such as hardware debug
and testing and instru-
mentation for mixed sig-
nal systems, both of
which I think are sure to
be of interest to delegates
working on the hardware
side of automotive devel-
opment.”

Embedded systems conference to
address automotive development

Automotive technology will play a key part

The half-day Misra C
workshop will provide an
introduction to this cod-
ing standard, as well as
explaining the latest de-
velopments.

Several industry experts
that work in the field of
safety critical and reliable
systems, and contributed
to the development of the
Misra C standard, will
present the workshop
jointly.

Another workshop will
focus on designs that
need to meet international
safety standards and
guidelines such as IEC
61508, ISO 26262, IEC
60730 and DO-178. In
this workshop, Michael
Pont of Safetty Systems
will demonstrate how a
time-triggered architec-
ture approach provides a
foundation for safe real-
time systems because,
during development and
after construction, it is
easy to model the system
and thereby determine
whether all the key timing
requirements have been

met. The examples used
in this workshop will in-
clude automotive and in-
dustrial designs.

“Now that us humans
are putting so much faith
in software, it has become
increasingly important
that engineers and pro-
grammers are equipped
with the best tools for the
development of reliable
software,” said Pont.
“This year’s conference is
shaping up to offer a great
opportunity for anyone
looking to advance their
knowledge in this area.”

Graphical user interface
company Altia will be
running a one-day work-
shop that will provide
hands-on training for gui
development for embed-
ded systems.

With hardware pro-
vided by Intelligent Dis-
play Solutions and ST
Microelectronics, the
workshop will cover the
development cycle for an
embedded gui, enabling
developers to create a dis-
play that is both com-

pelling and intuitive for
the end user, yet tailored
to the memory and pro-
cessing power available.

“In an automotive
embedded system, the
quality, beauty and re-
sponsiveness of the gui
speak volumes about the
overall vehicle,” said
Julian Coates, Altia’s
Northern Europe business
manager. “In this work-
shop, we will be sharing
our knowledge and expe-
rience of gui design. This
will be a chance for de-
velopers to spend a day
with one of the world’s
leading experts in this
field.”

The H/WExpo confer-
ence will cover such top-
ics as board development,
board bring up, hardware
validation, memory de-
vices, LEDs and display
technologies, instrumen-
tation and production
testing. Delegates will be
able to move freely be-
tween the two confer-
ences.

The exhibition and con-
ference, including a series
of 40-minute technical
presentations and short
workshops, are free to en-
gineers and project man-
agers working in the
technology sector. Half-
day and full-day work-
shops are available at a
small charge.

Harman and NXP collab-
orated to demonstrate
secure V2X communica-
tions at the Geneva Motor
Show.

Harman’s LIVS (life-
enhancing intelligent ve-
hicle system) connected
car compute platform for
holistic vehicle intelli-
gence with V2X capabil-
ity is based on RoadLink
technology from NXP
Semiconductors. The
wireless technology im-
proves road safety by
alerting drivers of critical
traffic situations well be-
yond the range of current
production sensors, al-
lowing drivers to see
around corners, and
through traffic obstacles
such as big lorries ahead.

“We are proud to col-
laborate with NXP for
flexible and secure V2X
as part of our leading
compute platform to dra-
matically improve not
only safety, but comfort
and convenience,” said
Phil Eyler, president of
Harman’s connected car
division. “From easing
traffic congestion to im-

proving fuel efficiency,
Harman is seamlessly in-
tegrating V2X capabili-
ties into our connected
car solutions for the bene-
fit of automakers and
drivers alike.”

The V2X system
demonstrated at Geneva
operates on the IEEE
802.11p wireless commu-
nications standard de-
signed for the needs of
the automotive industry
as it directly connects sur-
rounding infrastructure
and vehicles to each other
in ad-hoc networks based
on proximity to achieve
immediate transmission
and ensure reliable road
safety communications.

The V2X communica-
tions are protected against
illegal attacks by NXP’s
V2X hardware security
module and Harman’s
5+1 safety architecture
with hypervisor and fire-
wall as a basis for all
technologies and serv-
ices, including over-the-
air update capabilities.
The V2X application
software runs on the
i.MX 6Solo applications

Harman and NXP show secure V2X in Geneva

Rinspeed ∑TOS at Geneva Motor Show

processor from NXP.
“We are very pleased

that Harman has selected
NXP RoadLink for its
connected car compute
platform, recognising the
reliability, performance
and long range of our

communications technol-
ogy,” said Torsten Leh-
mann, NXP senior VP.

The Harman LIVS plat-
form was demonstrated
on the Rinspeed ∑TOS,
making its premiere at the
show.

Synaptics and Valeo are
collaborating on an auto-
motive touchscreen that
combines capacitive
touch, ClearForce force
sensing technology and
haptic feedback.

This will allow drivers
and passengers to control
common and emerging
cabin applications more
safely with the touch of a
finger, multiple fingers,
and variable force of one
or more fingers on a
touchscreen.

“Leveraging Synaptics’
ClearPad ClearForce
touch and force sensing
technology in a single
chip, this represents new
dimensions in vehicle
user interfaces,” said
John Brady, senior direc-
tor at Synaptics. “We are
very pleased to be work-
ing with a leader like
Valeo on new human in-
terface innovations for
automobiles and look for-
ward to building on this
key relationship.”

Synaptics and Valeo collaborate

The global penetration of
embedded and hybrid
factory installed OEM
telematics in new passen-
ger cars will exceed 72
per cent by 2021, accord-
ing to ABI Research.

Growth will mainly be
driven by key volume car
OEMs in the USA, Eu-
rope and China. Brands
within these markets
showing accelerated
growth include GM,
which expects to reach 12
million OnStar sub-
scribers globally by the

end of 2016, including its
Opel brand in Europe and
Cadillac in China, and
Ford, which claims to
have already 15 million
Sync-equipped vehicles
on the road worldwide.

The embedded trend is
seeing fierce competition
among carriers to capture
lucrative connected car
market share. In the USA,
AT&T and Verizon are
pitched against each
other, and in Europe
Vodafone, T-Mobil, and
Telefonica are competing.

OEM telematics to hit 72%
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Steve Rogerson reports from
last month’s Embedded World
in Nuremberg, Germany
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Mouser is planning cam-
paigns with its parent
company TTI to spear-
head a push into the auto-
motive market.
This follows the near
completion of a major ex-
pansion to its facilities in
Mansfield, Texas, adding
an extra 23,000m2.
“This lets us do a
broader range,” said Gra-
ham Maggs, marketing
director. “It means we can
move to more automotive
connectors. We can stock
now nearly 900,000 parts
in total compared with
680,000 at the end of last
year. We will focus on
power components and
sensors this year.”
He said on infotain-
ment, Mouser was devel-
oping strategies with TTI.
“We like the sexy semi-
conductors that support
the automotive side,” he
said. “And we are looking
with TTI at future cam-
paigns to drive the sen-
sors business in auto-
motive. Automotive still
remains a huge focus for
our component suppliers
and manufacturers.”
The warehouse will
include a mobile app for
the warehouse manage-
ment system, a state-of-
the-art packing machine
and a heavy-duty turret
truck for increasing

Mouser to start
automotive push

palette storage.
“The new warehouse
is phenomenal,” said
Maggs. “We needed the
space to handle our new
business and to allow for
continued expansion.
With this new space we
will be taking the oppor-
tunity to exceed over one
million stocked parts
within the next year. We
really do try every day to
live up to our mantra of
offering design engineers
the widest availability of
the newest parts so that
their designs will have a
competitive edge.”

Graham Maggs:
“We like the sexy
semiconductors.”

Lynx Software Technolo-
gies unveiled a secure
communications system
suitable for connected car
applications.
The Lynx Secure 5.3
separation kernel hyper-
visor was announced with
a capability that extends
the principle of domain
separation to the network
connection. At the same
time, in partnership with
Webroot, Lynx revealed
real-time cloud-based
threat detection for guest
operating systems hosted
by Lynx Secure.
One key target applica-
tions is automotive secu-
rity with the growth of
connected cars and adas,
with the move towards
autonomous vehicles. It
can separate critical net-
works, such as Can, and
ECUs from the internet
connection. It also sepa-
rates complex software
such as found in infotain-
ment systems from criti-
cal adas applications.
Separate encryption
with different privileges
can be used for different
connected applications.
“Automotive ECU net-
works can be protected
from IT-based threats,”
said Robert Day, vice
president of marketing at

Lynx ups security
for connected cars

Lynx. “It also allows se-
cure updates.”
He said the product was
attracting “a lot of inter-
est” from automotive
OEMs and tier ones.
“This is being driven by
connected cars, adas and
autonomous vehicles,” he
said, adding it was to stop
breaches such as the infa-
mous Jeep hack where
they hacked into the info-
tainment system and took
control of aspects of the
vehicle via the Can bus.
“This means they now

have to worry about
attacks that can come into
the car,” he said. “The
world is going nutty in
automotive. But once you
connect to the outside
world, there are different
people who want access
to the car.”
He said these included
the manufacturers of the
infotainment system
doing software upgrades,
the OEMs searching for
diagnostic information
and dealers to check
when services are needed.

“With our system, they
can all have their own se-
cure data streams,” said
Day. “And we are porting
it toArm this year. This is
important for the automo-
tive world as they bring
more multi-coreArm sys-
tems into the automotive
world.”
He said there were
proof of concept pro-
grammes with some
unnamed automotive
vendors with potential de-
ployment on-road within
four to five years.

Robert Day: “The world is going nutty in automotive.”

Simulation tackles
safety and security

Ian Traynor: “The big things for automotive are
safety and security.”

Simulation can play a
major role in tackling
safety and security prob-
lems in automotive, be-
lieves Ian Traynor,
technical marketing man-
ager for Mentor Graphics.
He was demonstrating
how the company could
run real software on a
simulated piece of hard-
ware before the actual
hardware was available.
As an example, the firm
had a simulation of the
Renesas RH850 micro-
controller with real soft-
ware running on it.
“The software runs in a
virtual ECU,” said
Traynor. “There are more
ECUs going into cars, but
we are now seeing con-
solidation, with ECUs
being integrated, meaning
more CPUs per ECU.”
This, he said, meant
there would be different
cores running different
software such as Autosar

and communicating via
buses such as Flexray,
Can, Lin and so on.
“We can model an ECU
or multiple ECUs and
allow communications
between them, all in soft-
ware,” he said. “We don’t
change the software flow;
we change real hardware
into virtual hardware and
that allows scalability.”
This meant that safety
and security could be
tested before hardware
was available, making
sure the CPU would work
in all situations by simu-
lating what happens when
it interacted with other
elements in the car.
“We can do that in soft-
ware and model fault situ-
ations such as a memory
failure,” he said. “We can
see what happens to the
system and how it reacts.
Certain OEMs are very
interested in this but we
can’t name them.”
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Pericom Semiconductors,
fresh from its takeover by
Diodes in November, an-
nounced multiple prod-
ucts supporting next
generation embedded
chipsets and platforms,
including automotive in-
fotainment, industrial and
medical applications.
Products announced at
the show included an
AEC-Q three-port, four-
lane packet switch for in-
fotainment applications.
Timing products in-
cluded what is claimed to
be the industry’s only
AEC-Q100 qualified
100MHz PCIe clock gen-
erators aimed at automo-

An untethered 3D dead
reckoning (UDR) module
was launched by U-Blox.
Combining multi-GNSS
(GPS, Glonass, BeiDou
and Galileo) with on-
board 3D gyro-acceler-
ometer, the Neo-M8U
provides accurate posi-
tioning even where
GNSS signals are weak
or not available. It does
this without any connec-
tion to the vehicle other
than power.
“You don’t need any
connection to the vehicle
to do dead reckoning,”

said Stéphane Vincent,
product strategy director.
“This means there are no
installation costs to con-
nect to the Can bus. It is
for aftermarket use.”
The module provides
multipath suppression,
which improves position
accuracy even in tough
environments, such as
urban canyons, tunnels or
parking garages.
“You can get the posi-
tion in tunnels and under-
ground parking,” said
Vincent.
It offers instantaneous

position immediately
after power-up. It looks
and behaves like a regular
GNSS receiver and does
not require special
mounting or connection
to the vehicle. Thanks to
its intelligent sensing and
continuous self-calibra-
tion, it can be installed in
any orientation.
It will be available in
spring and can upgrade
any existing Neo design
due to pin and software
compatibility.
The company also in-
troduced the Neo-M8P

Most looks to Asia in
battle against Ethernet
The future for Most con-
nectivity in vehicles may
lie inAsia rather than Eu-
rope and North America,
believes Martin Klewe,
senior key client manager
for automotive at
Microchip Technology.
“There will be a place
for Most in the future,” he
said, “but maybe not in
Europe. There is a lot of
push to go in the direction
of Ethernet.”
But he said Most was
getting “a lot of traction”
in Asia.
“There are Chinese and
Japanese customers look-
ing into it,” he said. “For
us, we are trying to be ex-
perts in all sorts of con-
nectivity in cars and Most
is just one part. We are
working on Ethernet
products as well. We have
to move from low speed
such as Lin to high speeds
like Most and Ethernet.”
His colleague, market-
ing manager Andreas
Guete, described the bat-
tle between Most and
Ethernet as a “religion of
beliefs” as to which to
choose.
Guete was demonstrat-
ing at the show the com-
pany’s multi-touch
gesture control using ca-
pacitive sensing rather
than cameras.

Andreas Guete (left) and Martin Klewe

“So now you can go
through screen options
with a wave of the hand,”
he said. “You can use it
to, say, accept a phone
call or a rotating motion
to change the volume.
There are no cameras. It
uses capacitive sensors
that already exist for 2D
touch.”
This, he said, meant
there was no need for sen-
sors spread around the
cockpit. The device picks
up hand movements
within about 20cm of the
screen.
“This is not yet in vehi-
cles,” he said. “We are
just starting to sell with
automotive customers.
We are talking with car
makers and tier ones.
OEMs are looking at im-

plementing gesture recog-
nition into vehicles.”
At the show, the com-
pany announced a devel-
opment kit for integrating
2D projective-capacitive
touch (PCAP) and 3D
gesture recognition on
displays.
The DV102014 aims to
provide designers with
access to Microchip’s 2D
and 3D GestIC sensing
technology, allowing
them to integrate 2D
multi-touch and 3D hand
gesture recognition into
their display applications.
The kit requires no code
development. Parameter-
isation, diagnostics and
optional settings are done
through Aurea 2.0, a free
downloadable graphical
user interface.

Included are a PCAP
controller, the MTCH-
6303, and the MGC3130
3D gesture controller.
This has a 20.5cm trans-
parent touch sensor to en-
able rapid prototyping for
widely available displays.
The MTCH6303 pro-
vides multi-touch coordi-
nates with a five-finger
scan rate of 100Hz. In ad-
dition, it has an integrated
multi-finger surface ges-
ture suite that makes it a
good fit both for operat-
ing system driven appli-
cations as well as
embedded systems with-
out an operating system.
GestIC technology uses
hidden Markov models to
ensure that the recogni-
tion rate for 3D hand ges-
tures is above 95 per cent.

Pericom fills gap
for infotainment

tive infotainment and
programmable crystal os-
cillators that can support
any frequency with a
short sample lead time for
embedded applications.
Bill Weir, Pericom’s

senior director for mar-
keting, said until now
companies had been
forced to use non AEC
qualified parts for these
types of applications.
“They have used off-

the-shelf stuff,” he said,
“but the automotive com-
panies are stressing qual-
ity right down the levels,
and they want to keep
costs down. But now we
have the parts so they
come to us so they can
tell their automotive cus-
tomers that everything is
AEC-Q.”
The company has
added AEC-Q100 quali-
fied re-drivers for auto-
motive applications
requiring extended cabin
cabling of high-speed se-
rial signals such as USB
3.0 and PCIe.
On the takeover by
Diodes, Weir said: “It is a
good complement to what
we do. We also have trac-
tion with different cus-
tomers.We are in a sort of
honeymoon phase with
the sales teams merging,
but so far, so good.”

Untethered position accuracy even without GPS
GNSS receiver module,
which has centimetre-
level accuracy.
“The target markets are
things like UAVs for bet-
ter flight trajectories,”
said Vincent.

Stéphane Vincent

Bill Weir: “We have parts so they come to us.”
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In the first of a series of four articles,
Niroshan Rajadurai looks at the
challenges facing the automotive
software industry

Software is everywhereSoftware is everywhere

Despite the concerns of re-
cent vehicle recalls due to
software defects, the auto-

motive software industry is devel-
oping fast, with 90 per cent of
innovation coming from software
driven features. Manufacturers
have had to become software
companies as in-vehicle technol-
ogy is the top selling point for 39
per cent of car buyers with only

14 per cent favouring traditional
performance.
The most overused statistic
when understanding the scale of
automotive technology develop-
ment is that there are more lines
of code in a single vehicle today
than there were on the first rocket
to the moon. This means the em-
bedded software environment has
become increasingly more com-
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plex as consumers demand cars
packed with features they expect
from their home environment or
mobile phone with connected
technology and apps to enhance
their lifestyle.
Manufacturers have responded
by pushing the boundaries of au-
tomotive development through
producing high-end entertainment
systems, head-up displays, hybrid
propulsion and safety features
such as parking assistance – all of
which add layers of software com-
plexity as well as the opportunity
to grab market share.
We have seen a complete turn-
around from the days of mechani-
cal dominance with 80 per cent
hardware and 20 per cent software
to the total reverse. Manufacturers
are competing to offer greater
utility and convenience but this
comes at a price – financially for
the consumer and practically for
software engineers.

Standardisation
The new automotive market
trends and pressures are height-
ened in such a safety-critical envi-
ronment. Automotive safety
legislation has had to increase to
keep up with the developing engi-
neering software challenges that

include provision of fail-safe
paths and increased logic in fail-
ure detection isolation and recov-
ery (FDIR) algorithms to help
drivers and other road users and
pedestrians stay safe.
Estimates are that we already
have approximately 23 million
connected cars on the road and
that number is set to reach 152
million by 2020. The challenge
for embedded computing is the
sheer scale and rate of develop-
ment. Hundreds if not thousands
of pieces of software must work
together in modern day automo-
tive technology with updates
being released daily. If we are not
careful, all this software could be-
come unwieldy and an obstruction
to innovation when complying
with safety legislation – have we
already reached this stage?
Due to more than 50 per cent of
recalls attributed to software bugs,
many manufacturers have started
to look for ways to improve de-
velopment processes to produce a
high quality product with reliable
functionality.
In today’s modern automotive
manufacturing environment,
groups of developers are working
on separate functions. Require-
ments are being written, code is

developed and the integration
takes place at the final stage be-
fore testing begins. The onus is on
OEMs and tier-one suppliers, who
are responsible for designing and
building these systems, to make
sure they comply with the ISO
26262 standard for their pre-de-
fined safety function. The OEMs
and tier-one suppliers have the
task of piecing together the tech-
nology, components, software and
documentation to achieve certifi-
cation.
This safety-compliant trend is
driving the requirement for ISO
26262 compliance all the way
through the system development
process. The safety burden has
been extended from the automo-
tive OEM right through to the
providers of the technology that
goes into the chip. This is of
course positive, as it makes the
cars we drive safer.
A joined up thinking, more agile
approach is needed, and this is
what Autosar aims to provide – an
open and standardised automotive
software architecture jointly
developed by automobile manu-
facturers, suppliers and tool devel-
opers. Its idea is to create a global
partnership with one common
standard, which would make a
software engineer’s life easier.
Although regulations and guide-
lines are a positive addition, it is
easy to see why engineers, devel-
opers and manufacturers are up
against it when trying to comply
with ISO 26262, Autosar and Au-
tomotive Spice.
Integration and consolidation
need to drive the next wave of au-
tomotive software innovation. The
number of ECUs being employed
has doubled in the past ten years,
exploding the number of lines ofFig. 1: Application software development over time

Fig. 2: February 2012 automated defect prevention for embedded
software quality (Source: VDC)

code. The current levels of soft-
ware complexity, due in part to
subsystems for connecting soft-
ware programmes, introduces
more potential safety issues from
software incompatibility or mal-
function.
More than half of auto recalls
are now due to software bugs, not
mechanical issues. With an indus-
try average of five to ten bugs per
thousand lines of code, those er-
rors pile up fast. According to
published charts, the software sys-
tem in an average car contains be-
tween ten and 100 million lines of
code. That would mean that the
average car has between 50,000
and 100,000 latent bugs lurking
and waiting to be revealed at any
time.
This risk is not acceptable for
technology that is designed to pro-
tect lives, hence the stringent leg-
islation to mitigate these errors. In
the aerospace industry there are
strict coding standards to ensure
airborne code is free from dead
code, a zero tolerance approach if
you will. Time, resource pressures
and shrinking profit margins limit
the automotive industry. Coding
standards such as Misra C were
introduced to help address this;
however Misra C still does not go
all the way towards addressing
correctness in software.

Economics
The exponential increase in soft-
ware has implications on the auto-
motive economy with 17 per cent
of projects seeing an increase in
code in their next permutation.
Manufacturers want to get a new
product to market as quickly as
possible to capture market share
and rank above the competition.
Sending out a vehicle with soft-

ware bugs is potentially cata-
strophic, so testing procedures are
naturally in place to deal with this.
However the build and test phases
are resource and time hungry and
slow down the time to market.
Forty per cent of engineers have
reported that projects are behind
schedule – not good for the bot-
tom line. Manufacturers are in
somewhat of a Catch 22 situation.
With the amount of code increas-
ing daily, how can manufacturers
keep ahead of the curve on budget
and still comply with safety regu-
lations? The answer lies with the
testing phase. Automated test
tools are not new and research
shows a direct and unsurprising
correlation between the use of au-
tomated test tools and code base
sizes.
The use of automated test tools
obviously helps engineers to pick
up potential errors in code bases,
and more companies than ever are
taking steps earlier on in the de-
velopment cycle to limit software
defects and work more efficiently.
Traditionally static testing meth-
ods are employed but this is a
flawed approach as this style of
testing only analyses the construc-
tion of the code’s language. Par-
ticularly in safety-critical
industries, dynamic testing offers

more security and tests the exe-
cutable file, the functional data
and the way the code behaves.
Automated dynamic testing is
the most effective way to test em-
bedded software and will enhance
the development process, alleviat-
ing pressure on all involved.

Conclusion
Automotive software engineers
need guidance on how to meet the
safety requirements while operat-
ing under time constraints and
market pressures, as well as pro-
viding best practices for develop-
ing software that can be easily
tested to produce vehicles that are
safe and fit for purpose. Owing to
the scale of the software that ex-
ists today, testing must cover inte-
gration, unit and full system along
with code coverage. Manufactur-
ers have a responsibility to pro-
vide a safe product of optimum
quality, and, without sufficient
and automated dynamic testing in
place, recalls are inevitable, which
damage profits, consumer trust
and public safety.

Niroshan
Rajadurai is
director of
EMEA for
Vector Software
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Breaking through the cloudsBreaking through the clouds

Chris Hills asks if the UN realises
that WMDs are safer than cars

Engineers had clearly thought through
the problems with the Tesla SOver the past few months I

have been to several non-
automotive conferences,

all of which have spotlighted as-
pects of automotive software.
When taken together they start to
paint a very disturbing picture.
Part of the problem is that the
automotive world is actually two

separate worlds unhappily co-
habiting. On one side we have the
safety engineers going cautiously
and on the other the marketing
people racing ahead adding more
and more infotainment bells and
whistles.
They are both working on a con-
sumer item that in many countries
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Why did Toyota lose the case?

IoT Security Foundation Conference: Cars are becoming
IoT connected devices

kills more people per year than
firearms, and often more than any
other cause, despite the many ad-
vances in automotive safety. In
the middle of this sandwich of
safety and consumerism is the fill-
ing of software.
The numbers of vehicles re-
called every year is now regularly
in the millions and this excludes
those that have their software qui-
etly patched during servicing.
These recalls are distributed
across many manufacturers. Not
all of them are caused by soft-
ware, or at least not directly, but
increasingly software is at the
heart of the problem.
At the Safety Critical Systems
Club’s High Integrity Software
event in Bristol, Phil Koopman,
who was an expert witness for the
plaintiffs in the Toyota-Brookout
unintended acceleration case, ex-
plained some 20 per cent of what
he knew of the case: the other 80
per cent being covered by NDAs
and court orders. The following is
my assessment, not Koopman’s
comments.
Toyota lost the case partly
because another expert witness
could inject an error that could
theoretically cause the problem,

even if no one could show that it
actually happened. However, the
other reason Toyota lost was be-
cause the code was not Misra C
compliant.
That is a bit flippant, but also
sort of true. The expert witnesses
did talk about the vast number of
examples in the code that are
Misra C: 2004 errors. Some of the
source predates 2004, but Misra
C: 2004 was version two of Misra
C: 1998, itself a codification of
what was considered good prac-
tice from the mid 1990s. So while
the code was not Misra C compli-
ant neither was it what would be
considered good practice.
In fact the plaintiffs’ lawyer fa-
mously said, “…they put what’s
called spaghetti in their code”.
What killed the case was that to a
jury of lay people the code was a
mess, not even up to standard
good practice let alone best prac-
tice. It has been surmised by some
that the plaintiffs won largely be-
cause there were no programmers
on the jury who would say “Yeah,
that’s coding for you!” and shrug
it off. This is in itself a serious
problem: software people should
not just shrug it off and say “that’s
coding”. Non-programmers, such

as vehicle owners and their
lawyers, are going to expect good
practice if not best practice.
In the VW emissions test, senior
management have been reported
as suggesting that the code to de-
feat the emissions test was created
by “a couple of rogue program-
mers”. Many people thought it
was believable that a few pro-
grammers did it: programming
has that sort of reputation. Soft-
ware development generally, not
just in automotive, needs to grow
up and become a serious profes-
sion.
But wait! The automotive mar-
keting teams are demanding in-
vehicle infotainment and a host of
fancy features. This adds a full
home IT and entertainment sys-
tem, and more, to the vehicle.
Not long after the HIS confer-
ence, I was at the IoT Security
Foundation Conference. There
weren’t, as far as I could tell, any
automotive people at the confer-
ence, despite two of the presenta-
tions being on hacking mobile IoT
devices. Yes cars are now becom-
ing IoT connected devices. The
horse has left the stable.
The headline presentation was
how to hack a Tesla S. This was
fascinating for the embedded peo-
ple present as it was clear that
with the infotainment system the
hackers were effectively working
in an IT world. When it was ar-
gued that Linux was perhaps not
the best for this system the re-
sponse was that it was better than
Windows. Many of us in the room
agreed but said both were unsuit-
able. However, the response was
infotainment uses these systems,
and if you want infotainment you
have to accept an IT type system.
That being so, then the interface

between infotainment and the
safety critical systems in, for in-
stance, the drive train has to be
well defined and secure. This was
the case with the Tesla. Despite
having physical access to the
hardware, including connectors on
circuit boards, the hacking team
had enormous difficulty going any
further. They had access to the
source code of the rtos, and the
developers had made some imple-
mentation errors, but they had
very limited success in breaking
through the gateway.
Tesla had clearly thought
through the problems. Other pre-
sentations mentioned hacks
through the Wifi on various vehi-
cles, notably the Jeep hack. It
seems fairly clear that Jeep, along
with others, had not adequately
partitioned the infotainment sys-
tem, with its communications in-
terfaces, from the control system.
Modern vehicles, with Bluetooth,
Wifi, USB and mobile phone con-
nections for two way data and as-
sociated connectors, are easy
targets for casual hackers. The

sort of people who, when sitting
in a coffee shop see a range of
Wifi targets, some from cars out-
side in the car park, look just to
see what they are and what hap-
pens if they interrogate them.
For more serious hackers, they
can legitimately obtain a car and
investigate it, just as the Tesla
hackers did: much easier than try-
ing to hack a bank or industrial
plant.
Did you notice that we have
moved from bad automotive soft-
ware unintentionally causing er-
rors to intentional hacking?
Modern vehicles are now targets
and have more software with
more control and more access
points than many other systems.
Even though, in many cases, the
basic software is not good, we are
seeing more and more advanced
driver assistance systems, leading
to fully autonomous vehicles.
When the inevitable crashes and
injuries occur, who then will be
responsible; the driver, the system
specifier, the coder?
Probably that will depend on

whose barrister argues what and
who is on the jury.
The third event I went to was
the Safety Critical Systems Club’s
The Ethics of Acceptable Safety.
There were a lot of people from
the defence industry there. Inter-
estingly, despite, as I said earlier,
vehicles regularly killing more
people per year than the weapons,
there were no representative of the
automotive industry: a pity.
Apart from cleaning up the atro-
cious standard of a lot of automo-
tive spaghetti, at least to the level
of order perhaps of lasagne, and
thinking about what automation
and connectivity there should be,
there is a need for a long hard
look at the ethics and security of
vehicles as much as any other
weapon of mass destruction.

Chris Hills
is technical
specialist
with
Phaedrus
Systems
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Watching the traffic
Tony Armstrong believes a tipping point
for adas is on the short-term horizon
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Either humans are not cut-
ting it as responsible driv-
ers on the roads anymore

or there are more potential haz-
ards on them today so advanced
driver assistance systems (adas)
are needed to help us cope.
Being a child of the 1960s, I can
still remember being driven in
cars that did not even have seat
belts in them. Then, when I started
to learn how to drive a car in the
mid-1970s, the standard equip-
ment usually consisted of a steer-
ing wheel, vehicle operational
controls, turn signal indicators,
rear view mirrors, a dashboard
and a parking brake.
As for understanding what was
going on around you once driving
in a vehicle was concerned – it
was your eyes and ears that gave
you the knowledge of what was

happening. Furthermore, it was
your own accumulated driving ex-
periences that enabled you to an-
ticipate what might happen under
the myriad of different situations
that could occur under variable
traffic conditions.
Of course, one could argue that
was a much simpler time, where
there were fewer vehicles and,
correspondingly, fewer drivers on
the back roads and highways. Fast
forward to 2016, where there are
over 1.2 billion vehicles on the
world’s roads and you can start to
understand why it might be neces-
sary to have systems in the car
that can help drivers understand
what is going on around them.
By way of example, consider
that 1.2 million people die due to
traffic related accidents on the
roads each year across the globe. Continental is one of the key players in adas

Fig. 1: Device delivering 5, 3.3, 1.8 and 1.2V outputs

What is potentially even more
frightening is that this figure is
expected to rise by 65 per cent in
2020. That said, what are the
major causes of these accidents?
But before answering that, it is
important to have a little more
background on this topic.
For example, did you know that
the first vehicular fatality oc-
curred in London in 1896? Since
that time, over 25 million people
worldwide have died in vehicle-
related accidents. Perhaps the
greatest irony here is that it is the
vehicle drivers themselves that are
the major cause of accidents. So,
the six major causes of accidents,
in order of greatest risk factor,
are:

1. Distracted drivers. These in-
clude; rubbernecking, looking at
scenery, passengers or children,
adjusting audio systems and read-
ing maps, books or other docu-
ments.
2. Driver fatigue. Drowsy drivers
account for over 100,000 acci-
dents in the USA on an annual
basis.
3. Drunk driving.
4. Speeding. This is a multi-tiered
threat because not only does it re-
duce the amount of time necessary
to avoid a crash, it also increases
the risk of crashing and makes the
crash more severe if it does occur.
5. Aggressive driving. This in-
cludes behaviour such as aggres-
sive tailgating, flashing lights at
other drives, aggressive or rude
gestures, verbal abuse, physical
assaults, disregarding traffic sig-
nals and changing lanes in a fre-
quent and unsafe manner.
6. Weather.

So, if adas are necessary for driv-

Fig. 2: Exceeding Cispr 25, class five radiated emissions

ers to avoid causing, or reducing
the potential for, accidents, what
are these systems and what does
their growth potential look like?

Adas market
The adas market is expected to
reach US$60bn globally by 2020
according to Allied Market Re-
search. This represents a CAGR
of 22.8 per cent from 2014 to
2020. Not something to dismiss
easily.
So what do adas do? Well, for a
start, they facilitate safe driving
and warn the driver if the system
detects risks from surrounding ob-
jects – whatever they might be.
These systems are one of the
major trends in automobiles for
the second half of this decade.
They typically provide dynamic
features such as adaptive cruise
control, blind spot detection, lane
departure warning, drowsiness
monitoring and night vision. As a
result, it is the increasing focus of
consumers on safety, demands for
comfort while driving and the
continued increase of government
safety regulations that are fuelling
the growth of adas in automobiles.
Nevertheless, this growth does not
come without challenges for the
industry, which include pricing
pressure, inflation, complexity
and difficulty in testing these sys-
tems.

It should come as no surprise
that the European automotive in-
dustry is one of the most innova-
tive automotive markets, and as
such it has seen major market
penetration and adoption of adas
from its customers. Nevertheless,
both the American and Japanese
car makers are not far behind
them. Some of the adas key play-
ers include Valeo, Bosch, Conti-
nental, Audi, Ford Motors,

General Motors and Denso.
Of course, the unspoken ulti-
mate goal with these systems is to
have a fully autonomous vehicle
that does not necessarily need a
driver to operate it.

IC content of adas
At the heart of most adas systems
is some kind of microprocessor to
process all the inputs from the
various sensors within the vehicle
and to process them so they can
be presented to the driver in a way
that can be easily seen and under-
stood. Moreover, these systems
are usually powered directly from
the vehicle’s main battery that is a
nominal 9 to 18V, but could be as
high as 42V due to voltage tran-
sients within the system, and as
low as 3.5V during a cold-crank
condition. Thus, it is clear that any
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Fig. 3: Quad output 25 by 25mm package

DC-DC converter to be used must
be able to handle a broad input
voltage range of 3.5 to 42V.
Many adas will need a 5 and
3.3V rail to power various ana-
logue and digital IC content; how-
ever, it will be the processor IO
and core voltages that will be in
the sub-2V realm. Furthermore,
there are space and thermal con-
siderations that must also be taken
into account.
While it is commonplace to use
a high voltage DC-DC converter
for a 5 and 3.3V rail, using this
kind of converter for sub-2V rails
is not always practical due to the
size of using multiple single out-
put converters and the potential
thermal constraints. A more suit-
able method would be to use a
single DC-DC converter with
multiple outputs.

Because of these constraints, a
four-output monolithic synchro-
nous buck converter with a 3 to
42V input voltage range would be
suitable for automotive applica-
tions, including adas, which must
regulate through cold-crank and
stop-start scenarios with minimum
input voltages as low as 3V and
load dump transients in excess of
40V.
As can be seen in Fig. 1, the
quad channel design combines
two high voltage 2.5 and 1.5A
channels with two lower voltage
1.8A channels to deliver four in-
dependent outputs delivering volt-
ages as low as 0.8V, enabling it to
drive the lowest voltage micro-
processor cores available. Its syn-
chronous rectification topology
delivers up to 94 per cent effi-
ciency while burst mode operation

keeps quiescent current under
30µAwith all channels on in no-
load standby conditions, making it
suitable for always-on systems.
For noise sensitive applications,
with a small external filter, such a
device can use a pulse-skipping
mode to reduce switching noise
and can meet the Cispr 25, class
five EMI requirements, as shown
in Fig. 2.
The switching frequency can be
programmed from 250kHz to
2MHz and can be synchronised
throughout this range. The 60ns
minimum on-time enables 16Vin
to 2.0Vout step-down conversions
on the high voltage channels with
a 2MHz switching frequency. As
the high voltage Vout2 channel
feeds the two low voltage chan-
nels (Vout3 and Vout4), these can
deliver outputs as low as 0.8V
while also switching at 2MHz, of-
fering a compact (25 by 25mm)
quad output, as shown in Fig. 3.

Conclusion
The good news for drivers is that
adas will continue to increase
within automobiles to enable a
safer and more comfortable driv-
ing experience while also provid-
ing increased awareness of what is
going on around them. Mean-
while, the engineers designing
these systems are getting more
compact and efficient power con-
verters to provide both cost and
space-effective devices.

Tony
Armstrong is
director of
power product
marketing at
Linear
Technology

The technological sophisti-
cation of modern automo-
biles means they are very

different from the models of the
past. In many areas conventional
mechanical systems have been
replaced by sophisticated elec-
tronics. This is allowing improve-
ments in operational efficiency, as
well as enabling a wider range of
features and functionality from

GRASPING THEGRASPING THE
WIRELESS NETTLEWIRELESS NETTLE

John Russell, Bill Mckinley and
Matt Hodgetts discuss the test
implications arising from the advent
of connected cars

which to benefit.
In many ways the cars that are
being introduced onto the market
today have much more in com-
mon with computing devices than
they do with their predecessors.
They will, in some cases, need to
process in excess of 25Gbyte of
data per hour to fulfil all their as-
signed tasks. Fig. 1 illustrates how
the percentage that the electronics

content contributes to the total
cost of a car has risen over the
decades, and it is expected to keep
rising.
Until now, the impetus for im-
plementing digital technology into
automotive designs has been
mainly for the purpose of elimi-
nating mechanical elements.
Through this, marked reductions
in vehicle weight are being wit-
nessed, leading to a significant
boost in fuel economy. This is just
one dimension, however, and
there are a multitude of other roles
it could potentially perform that
are being investigated in earnest,
such as enhancing the overall

Picture by Uwe H Friese, Bremerhaven 2003
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driving experience, keeping vehi-
cle occupants away from potential
harm and providing better connec-
tivity with the outside world.
Vehicles manufacturers are
moving ever closer to their goal of
the connected car. Such vehicles
will integrate systems supporting
a broad array of different commu-
nications technologies, and
through these it will be possible to
address issues relating to driver
and passenger comfort and safety,
as well as vehicle security. It will
also make it easier to ensure the
vehicle is kept in good working
order and that maintenance and
repair requirements are identified
in a timely manner.
Industry analyst Gartner has
forecast that by 2020 there will be
over 250 million connected cars
on our roads. These vehicles will
employ numerous different wire-
less protocols such as wlan, LTE,
Bluetooth, NFC and Zigbee. This
presents vehicle manufacturers
and their technology partners with
a sizeable and multifaceted chal-
lenge. Not only do they need to
derive an accurate benchmark of
each of these protocols in isola-

tion, they must also gain a firm
grasp of how the wireless signals
will interact with one another and
what influence the extremely dif-
ficult automotive environment in
which they are located is likely to
have on performance.

Connectivity
There are several parts of a vehi-
cle’s operation where the height-
ened degree of connectivity now
envisaged is destined to have real
value, such as infotainment, com-
munications, telematics and adas.
Infotainment and communica-
tions developments mean the con-
nectivity that people take for
granted in every other aspect of
their daily lives will be available
to them inside their cars too.
Smartphones will be wirelessly
hooked up to the vehicle, allowing
hands free operation to be initi-
ated and the sharing of multime-
dia materials. Likewise, other
portable electronics devices such
as tablets could be used by pas-
sengers in the backseats to con-
nect to the internet and download
music, stream videos or engage
with social media.

Telematics will cover a broad
range of tasks that need to be exe-
cuted by the vehicle. Already data
are transmitted wirelessly for tyre
pressure monitoring usually via
Zigbee and remote keyless entry
to vehicles through ISM bands.
This is helping keep down the
cost and weight associated with
cable harnessing. Moving for-
ward, it will not only be aimed at
benefiting the driver and passen-
ger. Gaining access to telematics
data will enable fleet tracking and
prevent theft. It will also mean in-
surance companies can assess the
circumstances that led to an acci-
dent. And it will enable the trans-
fer of information regarding
on-board diagnostics so servicing
can be carried out more effec-
tively.
Adas technology being incorpo-
rated into vehicles is slowly mov-
ing us closer towards fully
autonomous vehicles. Vehicle
radar is enabling collision avoid-
ance and lane change assistance
mechanisms to be taken advan-
tage of. Through vehicle-to-vehi-
cle (V2V) and vehicle-to-
infrastructure (V2I) communica-
tions, valuable data will be trans-
ferred wirelessly between vehicles
relatively close to one another as
well as with traffic lights, speed
signs and so on, pertaining to pos-
sible road hazards, congestion
problems and suchlike.
Functionality of this kind will
reduce driver frustration and in-
crease the safety of vehicle occu-
pants. In the USA, the National
Highway Traffic Safety Adminis-
tration is putting legislative meas-
ures in place that will mean all
new cars and trucks being pro-
duced will need to include V2V
technology.

Fig. 1: Automotive electronics cost as a percentage of total car
cost worldwide from 1950 to 2030 (Source: Statista)

Fig. 2: Example applications for wireless connectivity in
telematics, infotainment and adas

Fig. 3: Complete transmit test system that can perform spectrum
analysis, plus phase noise and modulation measurements

Fig. 2 gives further details about
some of the different applications
that are encompassed in each of
these areas.
Leading vehicle brands, of
course, want to provide car buyers
with all the extra capabilities that
have been outlined, but given the
highly competitive market they
need to do this in a way that does
not bring excessive additional
costs. It is crucial, therefore, that
testing activities do not slow
down the production process or
require allocation of extra engi-
neering resources.

Test requirements
Though in the telecoms sector,
data rates are the overriding con-
cern, for connected cars it will be
low latency and elevated reliabil-
ity that matter. Through the test
equipment they have sourced, en-
gineers need not only to verify
performance of the automotive
wireless technologies being used,
but also carry out comprehensive
interference and interoperability
tests. So, in addition to rapid
throughput, a breadth of test pa-
rameters is basically mandatory.

Scalability is also of great im-
portance. Testing within a labora-
tory is just the beginning. The
product lifecycle as a whole has to
be adequately attended to, not just
isolated elements. Once the neces-
sary tests have been accomplished
during the development phases,
these activities need to be ramped
up to meet mass production de-
mands. It is important that the
specified equipment can deal with
this migration.

802.11p
The 802.11p standard is set to
form the foundation on which

much of the functionality in con-
nected cars will be constructed.
This is an approved amendment to
the universally recognised 802.11
wlan standard. It deals with wire-
less access inside an automotive
setting and will support intelligent
transportation system (ITS) appli-
cations as they start to emerge.
Occupying the 5.9GHz fre-
quency band, 802.11p uses a se-
ries of 10MHz wide channels –
six service channels, plus an addi-
tion channel for control purposes.
The priority with this protocol is
not offering a high data capacity,
it is about establishing a highly re-
liable, low latency wireless data
link.
This more deterministic technol-
ogy will make it possible for V2V
and V2I communications to be
implemented. A vehicle will be
able to broadcast data relating to
its current position and the speed
and direction in which it is travel-
ling. These data may then be
picked up and, if necessary, acted
upon by other vehicles in the
vicinity.

John Russell and Bill Mckinley
are from Keysight and Matt
Hodgetts works for Microlease
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FLUID
APPROACH
A cool way to manage batteries in electric
and hybrid cars is explored by Alexej Dens
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Since batteries represent a
high proportional cost of
any electric or hybrid car –

both at purchase point and on-
going use by the customer – it is
no surprise that ways in which to
improve management of this area
is such a focus for today’s vehicle
electronics designers. In turn,
thermal management of battery
packs is increasingly in the spot-
light, since temperature has a
huge impact on the performance,
safety and life of the battery pack.
Any temperature variation can
lead to electrically unbalanced
modules, lower performance and
shortened battery life.
Ideally, variations of tempera-
ture should be minimal across and
between battery cells; too low a
temperature can reduce energy
output, while excessive heat can
reduce cell life. That is why there
has been increased interest in how
to improve liquid immersion cool-

ing for managing the heat gener-
ated by batteries.
Liquid immersion cooling has
been shown to be generally more
cost-effective than air cooling, as
well as being a fast and effective
way to remove heat safely from
batteries without any damage. It is
also an area that has gone through
some considerable technical ad-
vances in recent years.
That is not to say that other
forms of cooling – whether air or
thermal interface materials – do
not have a role to play in vehicle
electronics. Indeed, there are in-
stances where the latter is ideal
for heat management, but as far as
batteries in electric vehicles are
concerned, there is a general con-
sensus that liquid immersion cool-
ing has a role to play in the
current and future development of
battery design.
So let’s look more closely at the
various liquid cooling options

available, with their uses and rela-
tive pros or cons. The main sub-
categories are water-glycol
mixtures, oil-based and specialty
fluids based on advanced chemi-
cals. Regardless of type, there are
certain attributes to look for:

1. Thermo-physical properties –
heat transfer liquids remove heat
by convection so factors such as
the coefficient of expansion, high
density, low viscosity and low sur-
face tension are beneficial.
2. Direct contact – a high dielec-
tric strength makes fluids good in-
sulators and suitable for direct
contact with power electronic sys-
tems.
3. Temperature range – this de-
pends on the application, but typi-
cally a low freezing point is
desirable, while the atmospheric
boiling point is chosen in relation
to the upper operating tempera-
ture. Managing heat in batteries is a focus for the cooling industry

Liquid immersion cooling is fast emerging as the preferred option in the automotive market

4. Longevity – chemical and ther-
mal stability for the lifetime of the
component or device being
cooled.
5. Good materials compatibility –
non-corrosive behaviour with
electronic components as well as
compatibility with a wide range of
plastics.
6. Cost of ownership – across the
lifetime of the component or de-
vice it is supporting. For instance,
complexity has an impact on cost;
some systems require fewer com-
ponents, such as the removal of
the need to have a separate pump.
7. Sustainability – is the coolant
subject to any current or forth-
coming environmental, health and
safety legislation or restrictions?
8. Low or zero flammability – an
obvious requirement in electric
vehicle design.
9. Safety – Is the coolant toxic
and safe to handle?
10. Weight – HFEs (hydro fluoro
ether) are heavy but typically less
fluid is used.

Traditionally, liquid immersion
cooling in the automotive industry
has often been based on water-
glycol mixtures, or just using
water, which of course is naturally
highly conductive and corrosive.
As soon as water is introduced,
the components to be cooled need
to be within a sealed unit to pre-
vent any risk of damage and this
can limit the cooling efficiency
since there is no direct contact
with components; also, it imposes
another set of design limitations
on the electronics design engineer.
Immersion cooling with hydro-
carbon-based fluids is another al-
ternative and works well for many
applications, but the flammability
of this method puts a big question

mark over its use in the automo-
tive market. Plus, due to the typi-
cally low coefficient of thermal
expansion in combination with
high viscosity of oils, the convec-
tive properties are less favourable
and a pump is more likely to be
required to remove the heat effi-
ciently from components. Also,
the nature of oils makes repairs a
messy process, not to mention the
danger of exposing the application
to flammable fluids should a leak
occur.
More organisations in the auto-
motive sector are now looking at
the next generation of liquid im-
mersion cooling, based on fluori-
nated specialty chemicals. These
have the benefit of enabling direct
contact, thus thermal management
is comparatively fast and efficient.
Plus, complete immersion is no
problem, because no damage is
caused to components and no
residue remains should the fluid
need to be removed in the future.
These fluids are non-corrosive,
and there is often no need for an-
cillary equipment, so impact on
battery footprint is reduced.
A final point to consider with
any battery coolant is environ-

mental legislation, which can have
an impact on future use. With ve-
hicle designers creating cars today
that must have a shelf life for
years to come, this is no small
consideration. While dielectric
specialty chemicals have their ad-
vantages, many are subject to leg-
islative scrutiny. For example,
HFCs, a commonly used chemical
used in heat transfer applications,
is being phased out under the F-
gas regulation and, by 2030, will
have reduced in manufacture and
consumption by 79 per cent of
today’s usage.
However, the good news is that
the use of some fluids is not af-
fected by the F-gas regulation,
such as HFE-based chemistries,
offering significantly lower values
of global warming potential, plus
a short atmospheric lifetime and
zero ozone depletion potential.
While the heat dissipation re-
quirements of vehicle battery de-
sign is set to become even more
demanding, the upside is that
cooling innovation has kept pace.

Alexej Dens is a national
account manager for 3M’s
electronics and energy division
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Conventional vehicles with
an internal combustion en-
gine as the sole traction

power have become more electric
over the years as customers de-
mand more and more electrical
and electronic devices. Consider
the increase in the number of elec-
tric servo motors and actuators for
seat adjustment, remote opening
of the trunk and a multitude of
other features now available. Then
add to that the increase in elec-
tronics, such as new telematics,
larger displays and more enter-
tainment functionality, and we

Heading for 48V
Peter Harrop looks at how the move to
48V is accelerating as power demand
increases

Energy harvesting proliferates in vehicles (Source: IDTechEx)

Valeo developed 48V systems to save costs

begin to see the larger picture.
This trend continued with 2015
models sometimes having an in-
ductive charging system for mo-
bile phones and stop-start systems
that are becoming the norm.
Already, the battery can some-
times have a drain of 500W.
The increase in electrification
will continue. For example, the
torque assist reversing alternator
(tara) systems near to market in-
troduction need to store the har-
vested energy and deliver it
rapidly on demand. Other new en-
ergy harvesting modes are being

introduced as well, such as energy
harvesting shock absorbers and
variants providing active suspen-
sion. Photovoltaics will increas-
ingly make an impact too.
It all adds up to a need for more
power to be stored on a conven-
tional vehicle, even in some con-
ventional small ships and aircraft.
These vehicles do not have elec-
tric motors driving the wheels
unassisted some or all of the time
so they are not considered electric
vehicles. Nonetheless they are in-
creasingly electric.

Options
There are three popular ways of
increasing the amount of energy
storage: enlarge the 12V battery;
add a lithium-ion 48V battery and
distribution system; or add the
lithium-ion battery alone.
In each case a super capacitor
may be added to give better power
density in and out and sometimes

Additional power through 48V (Source: IDTechEx)

protect the battery. The reasons
that make the 48V option attrac-
tive include the ability to increase
the voltage to reduce losses in the
distribution system in the vehicle
and yet stay under the 60V thresh-
old, where regulations become
onerous.
Many tier-one suppliers and
OEMs in the automotive industry
are keen to get into 48V conven-
tional vehicle systems. Some have
indicated that affordable 48V
components are needed from rep-
utable large suppliers, but that will
be solved and 48V conventional
vehicles will be commonplace
within five years. Indeed, Audi
has reported that future vehicles
will use a dual 12 and 48V sys-
tem, which it says will also pave
the way for new technologies to
make vehicles more sporty, effi-
cient and convenient to use.

Electric vehicles
For electric vehicles, voltage
trends have been moving inex-
orably upwards to capture effi-
ciency now that high-voltage
motors are viable. The slowest to

move have been saturated (old)
markets such as golf carts often
staying at 24V. Next come maxi-
scooters typically at 74V and hy-
brid and pure electric cars at 100V
up to the 375V of Tesla models
with some of the most advanced
technology in volume production.
Then we have Hummer, Frazer
Nash and the 2014 hybrid Ferrari
LaFerrari top performance car at
500 to 550V; in addition to
record-breaking motorcycles
and cars, experimental agricul-
tural vehicles and road vehicles
such as buses and military vehi-

cles at 650 to 700V.
Nonetheless, a contrarian ap-
proach is coming in with the
European Community FP7
Safedrive programme seeking low
voltage such as 48V to make it
easier for small OEMs to make
small volume industrial and other
EVs. A common platform is
sought for small cars, heavy
goods and utility vehicles.
On the other hand, separately
Renault and Valeo developed 48V
systems to save cost and Nissan in
late 2014 revealed that most of the
large car companies are eyeing
this possibility for when the com-
ponents become affordable.
There is less optimism about
48V EV systems beyond those
using lead acid batteries such as
golf carts and some car-like micro
EVs. For example, golf carts are
variously on 24, 36 and 48V sys-
tems in the main. In larger vehi-
cles, 48V may find some place,
however.

Peter Harrop
is chairman
and principal
analyst at
IDTechEx
Research
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A surface-mount power
metal strip current sense
resistor in the 1206 case
size combines an ex-
tended power rating to
0.5W with a Kelvin four-
terminal connection that
reduces TCR down to
35ppm and enables tight
tolerances down to 0.1%
for increased measure-
ment accuracy.

The Vishay WSK1206-
18 has resistance values
down to 0.01Ω and is for
use in automotive elec-
tronic control such as en-
gine, transmission,
anti-lock brakes, audio
and climate controls.

With its four-terminal
construction, the resistor
reduces system errors
while eliminating the
need for system calibra-
tion during manufactur-
ing or in the field.

Current sense resistor
with four terminals

The construction incor-
porates a solid metal
nickel-chrome or man-
ganese-copper resistive
element with a TCR of
less than 20ppm/˚C. This
results in a pulse-tolerant,
tight-tolerance resistor.

An all-welded construc-
tion contributes to its
electrical performance. A

proprietary processing
technique produces resist-
ance values from 0.01 to
0.05Ω, with tolerances of
0.1, 0.5 and 1.0%.

Thermal EMF is less
than 3µV/˚C and temper-
ature range is -65 to
+170˚C. It is RoHS-com-
pliant, halogen-free, and
Vishay Green.

Ultra-soft (Shore 00-25),
low weight-loss, fully
cured thermal filler pads
for low deflection force
applications with moder-
ate thermal conductivity
and high reliability target
automotive electronics.

The Chomerics Therm-
A-Gap MCS30 pads have
a cross-linked soft gel
structure that improves
performance and thermal
stability over conven-
tional high modulus ther-
mal pads. The thermal
interface material is for
applications requiring
low compression forces.

For ease of handling,
there are two natural tack
sides. The inherent soft-
ness helps it conform to
irregular surfaces.

They demonstrate re-
sistance to the thermal
oxidation degradation as-
sociated with continuous
application at tempera-
tures up to +200˚C.

The pads are 0.5 to
5.0mm thick, though cus-
tom thicknesses are avail-
able. Features include
thermal conductivity of
3W/mK at 138kPa, elec-
trical isolation, low out-
gassing (0.06%) and low
silicone extractable prop-
erties (0.25%).

Pads provide
thermal stability

Protection for car antennas
A single-line transient
voltage suppression
(TVS) device from
Semtech is engineered to
protect automotive anten-
nas from electrostatic dis-
charge (ESD).

The RClamp 2431TQ,
part of the firm’s AEC-
Q100 platform, combines
low-clamping ESD pro-
tection with an ultra-low

capacitance, making it
suitable for safeguarding
car antennas against harsh
electrical transient threats
present in vehicles.

The low capacitance
lets it operate on high
bandwidth antennas with-
out compromising the
signal integrity of the RF
link. This device is suit-
able for safeguarding

emerging applications
such as near field com-
munications antennas.

It provides transient
protection for high-speed
signal lines as per IEC
61000-4-2 (ESD). It has a
24V working voltage pro-
tection for one IO line.
Package size is 1.0 by
0.6mm and capacitance
0.35pF line-to-line.

Storage and networking extended to Osek
HCC Embedded has ex-
tended its range of stor-
age and networking
software to the Osek real-
time operating system
(rtos) for automotive ap-
plications. Automotive
developers can upgrade
networking, security and
flash file software to im-
prove the safety, security
and reliability of their ap-
plications.

The growing use of
Ethernet, USB and flash
in vehicle control, enter-
tainment and telematics
has created a need for

software that is easy to
use and meets the quality
demands of vehicle man-
ufacture. For automotive
developers using Osek,
the company provides
drop-ins that meet flash
fail-safety requirements
and safeguard data when
they are stored or trans-
mitted. Using verifiable
network stacks, file sys-
tems and security and
encryption modules, de-
velopers gain secure con-
nectivity for their
automotive applications.

The networking prod-

ucts include TCP-IPv4
and IPv6 networking
stacks, an embedded en-
cryption manager, and
IPSec/IKE and TLS/SSL
software modules, devel-
oped with Misra adher-
ence.

Security and encryption
modules are supplied
with 100 per cent source
and object code coverage
testing and full MC-DC
analysis. The encryption
manager supports soft-
ware- and hardware-ac-
celerated encryption
algorithms such as

AES256/SHA256. USB
CDC classes provide tight
integration of networking
with the company’s net-
work stacks.

Storage products guar-
antee the integrity of data
and file system and man-
age any type of flash
media including NAND,
NOR and eMMC. The
company also provides
simulation of flash stor-
age to calculate en-
durance and life of flash,
compensating for wear
and other complexities of
using flash.

Mosfet driver prevents reverse flow

A high-side n-channel
power mosfet gate driver
that can be controlled by
3.3V logic input is avail-
able from Toshiba Elec-
tronics.

It has short-circuit pro-
tection and diagnosis
functions and a feature to
prevent the reverse cur-
rent flow to itself in case
of a reverse battery situa-
tion.

The TPD7104AF is for
automotive applications,
such as power connect
and disconnect switches

in start-stop systems,
semiconductor relays in
ECUs, and junction boxes
in 12V battery system.

By combining a
TPD7104AF gate driver
and an n-channel power
mosfet, a semiconductor
relay can be created
thanks to its built-in
charge pump. By adding
a shunt resistor, the short-
circuit protection and di-
agnosis functions can also
be used.

Output leak current for
reverse battery condition

is -1µA minimum at
a junction tempera-
ture of +25˚C; pin
four is open and
VDD is -5 to +18V.

Housed in a PS-8
package, the device
measures 2.8 by
2.9mm.

Receiver provides GPS
Epsilon is shipping the
Soundstream VRN-64HB
two-Din multimedia re-
ceiver with GPS naviga-
tion and 15.9cm LCD
touch screen. It comes
with MHL’s MobileLink
x2 integration Android
mobile device via the
front panel USB.

It provides turn-by-turn
GPS navigation in
Canada, Mexico and the
USA. Other features in-

clude Bluetooth v3.0
hands-free calling from
an enabled phone and
A2DP wireless MP3
audio playback.

It includes an FM-AM
tuner with RDBS, play-
back from DVD and CD
of MP3 and MP4 files,
front and rear pre-amp
audio outputs, variable
subwoofer pre-amp out-
put and rear-view camera
input with trigger.
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A compact, lightweight
and electronic suspended
pedal has been introduced
by Curtiss-Wright. The
WM-554 uses a non-con-
tact, Hall-effect sensor
that can be factory-pro-
grammed for dual ana-
logue output.

The pedal provides
smooth driver operation
and is available with a
standard pedal travel of
19˚. Its lever arm and
mounting bracket can be
customised to assist in-
stallation and optimise
driver ergonomics in the
vehicle cab.

Product life is said to be
three million travel cy-
cles. Operating force is
between 17N idle and
35N full travel.

The robust, durable de-
sign enables high static
load capability and envi-
ronmental protection to
IP67, making it suitable
for exposed operator
cabs.

It launches with a 5V
DC supply voltage, in-
cluding electronics that
are compliant with SAE
J1113 electro-magnetic
emission regulations

Automotive grade
MLCCs with operating
temperature of +200˚C
are available from Mu-
rata. The GCB devices
can be bonded and
mounted using the con-
ductive adhesives com-

Everspin has announced
two additions to its mram
automotive product line.
The 16Mbit mram is
available in the automo-
tive temperature range of
-40 to +125˚C and comes
in x8 and x16 IO configu-
rations.

It has 45ns read and
write cycle times in a par-
allel asynchronous sram
like interface.

The company is also in-
troducing a 128kbit SPI
mram in grades one and
three (-40 to +105˚C)
ranges. This serial inter-
face mram fits in a low
pin count DFN package
with eight pins. It is said
to have the same benefits
of mram – high speed
writes, unlimited en-

Mrams hit automotive
temperature ranges

Pedal can be
factory
programmed

durance and high reliabil-
ity – but in a small foot-
print.

Both are for data
recording and processing
in automotive electronics
systems, including brak-
ing, driver assist func-
tions, drivetrain control,
infotainment, safety and
data connectivity. Mram

provides inherent protec-
tion of data in the event of
power loss, instant recov-
ery of system data, reli-
able data capture and the
ability to withstand harsh
environments.

They are sampling and
will be in volume produc-
tion in the second quarter
of this year.

MLCCs meet AEC-Q200
monly used to meet the
demands of an automo-
tive environment.

Capacitance range is
1000pF to 0.47µF in
0402 and 0603 sizes. Op-
erating temperature
ranges are -55 to +150˚C
(X8R) and -55 to +200˚C
(X9M). Working voltage
is 10 to 100V DC.

The capacitors use re-
cently developed elec-
trodes made of nickel
(Ni) and palladium (Pd).

These produce a high
bonding reliability with
conductive adhesives
even during use in high-
temperature environ-
ments. Furthermore, the
terminal electrodes of the
capacitors have better
corrosion resistance than
the company’s previous
and existing products.

They satisfy the AEC-
Q200 stress test qualifica-
tions for passive
components.

Peak Test Services has re-
leased the P61/G spring
contact probe for heavy-

duty testing applications
such as automotive cable
harnesses.

RF contact probe suits cable harnesses
The probe is threaded

so it can be securely
screwed into the test fix-
ture, and equipped with a
gold-plated steel spring to
ensure the tip makes ac-
curate contact with the
subject component, in-
creasing the capture area
and reducing damage to
the probe or the compo-
nent.

It also offers longer
travel and higher exten-
sion than the company’s
P60/G making it suitable
for testing recessed con-
nections and similar
tasks.

The probe is available
with a spear or flat-nosed
spear tip that can be spec-
ified according to the
need to ensure position-
ing accuracy or signal
strength and allowing
well defined and repro-
ducible measuring paths
even when probes are
changed.

Capable of handling
electrical currents of
loads of up to 5A, the
probe is available with a
choice of 1.5 or 3.0N
spring loadings. A push
fit version (the P61) is
also available.

The virtual test driving
simulation range from
IPG Automotive has had
a range of functionalities
added for applications in
vehicle dynamics, driver
assistance and power-
train.

Additional interfaces on
the CarMaker, Truck-
Maker and Motorcycle-
Maker products increase
openness, and other
added features – includ-
ing in the areas of 3D
visualisation, test man-
agement and vehicle
models – are said to in-
crease efficiency through-
out the entire vehicle
development process.

With version 5.1, users
of the CarMaker family
for Office and HIL appli-

Functions added to test driving simulator

cations can benefit from
additional features and
improved user friendli-
ness. For example, the
added interface with GT-
Suite from Gamma Tech-
nologies expands on the
characteristic openness of
product and enables di-
rect integration of GT
powertrain models into
CarMaker.

The 3D visualisation in
IPG Movie includes hori-
zontally and vertically
mirrored views, for ex-

ample for use as a rear-
view mirror in driving
simulators. IPG Movie
also has the option of syn-
chronising visualisation
with the simulation data
display of IPG Control.

The functionalities of
Test Manager were also
expanded with Test Con-
figurator, which makes it
possible to generate test
variants automatically,
thereby filling test cata-
logues faster.

An additional program-

ing interface allows Test
Manager to be controlled
remotely using scripts.

By optimising the algo-
rithms in multi-body sys-
tems, the company says it
has improved simulation
speed and resource effi-
ciency. The redesigned
interface to Adas RP
makes it possible to ex-
port road networks in the
Road 5 format, facilitat-
ing the quick set-up of
complex road topologies
in CarMaker.

The tool is for the
model-based develop-
ment and testing of con-
trol units, vehicle systems
and complete vehicles in
every phase of develop-
ment, including before a
prototype exists.
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Symtavision has
launched Symta/S 3.8 and
TraceAnalyzer 3.8 to im-
prove its automotive
ECU and network timing
design, analysis and veri-
fication capability with
the inclusion of new
ECU, network, usability,
interface and prototype
modelling features and
functionality.

Added Ethernet analy-
ses are provided for
worst-case load analysis
with Ethernet message
data rates provided and
load sending on each port
and for the switch; worst-
case latency analysis for
Ethernet messages and
networks, end-to-end
paths with Ethernet mes-
sages and at the system
level with ECUs and net-
works; and AVB message
shaping with message
configuration independ-
ent of class-based shaping

Timing design analysis improvements

at the sender and shaping
at the switches.

For Can and Flexray
networks, protocol data
units (PDUs) are now
supported allowing frame
sizes to be retrieved from
PDU sizes and PDU sizes
to be retrieved from
mapped signals and sig-
nal groups. A variant
management feature al-
lows the configuration of
multiple variants of a
baseline system with each
variant able to describe
the changes and auto-
matic instantiation of the

variants as separate
Symta/S systems.

Improved ECU features
include a results dash-
board for ECU timing as-
sessment, which provides
an overview of the most
relevant results and a traf-
fic light system to indi-
cate the status of the
system. A multi-trace im-
port function allows the
import of multiple traces
into one system either
from scratch as a new
system or as a merge into
existing systems. This al-
lows statistical trace

analyses to be undertaken
of several measurements
with increased sample
sizes to improve confi-
dence in results, and the
comparison of traces of
different situations take
account of such things as
software revisions.

They also include im-
proved usability features
among which are updated
charts providing a more
modern look and feel,
speedier working with
huge systems comprising
more than 10,000 ele-
ments achieved through
better filters for improved
focus and better reactivity
and performance, and a
drop-down button for
starting system analysis
or either worst-case or
distribution analyses only.

Interface support has
also been improved with
Python scripting updated
to version 2.7.

An AMD-driven video
and graphics PCI mezza-
nine card (PMC) can
simultaneously drive sev-
eral independent video
streams in a wide variety
of outputs. The Aitech
M598 uses the AMD
Radeon E8860 (Ande-
laar) GPU, providing six
independent graphics
heads with 2Gbyte of
GDDR5 operating at up
to 1125MHz.

It provides advanced
video overlay functional-
ity. Once the E8860
processor generates the
graphics images, an input
from one of the video for-
mats is superimposed and
the final image is sent to
a monitor.

Used in civil or military
aviation or ground vehi-
cle systems, the unit is for
a number of graphics-in-
tensive display comput-
ing environments. These
include fixed- and rotary-
wing mission and cockpit

display computers and
heads-up displays as well
as electro-optical (EO)
video camera, EO night
vision and infra-red video
frame grabbing, multi-
role tactical mission dis-
plays found in advanced
2D and 3D C4ISR and
electronic warfare video
processing systems.

A unified video decoder
within the GPU decodes
H.264, VC-1, MPeg2 and
MPeg4 formats. Up to
128Mbyte of DDR3 for
real-time image conver-
sion and data manipula-
tion supports full 2D and
3D video processing. The
resultant videos and im-
ages can be routed to the
PMC’s analogue and dig-
ital outputs on the AMD
GPU or to the optional
FPGA for output.

Standard IO includes
DVI, HDMI, RGBHV
and composite S-Video
outputs as well as Stanag
3350 and composite S-

PMC drives independent
video and graphics streams

Video inputs. High-speed
data transfer is via the
64bit PCI-X link with the
host system.

The board has graphic
and video support, in-
cluding Direct X 11.1,
Open GL 4.2, Open CL
1.2 and Shader 5.0 as well
as video resize, format-
ting and conditioning to
facilitate customisation.
Multiple video signal for-
mats are supported for
TV, Vesa, SMPTE HDTV
and Stanag 3350 video

standards. Windows,
Linux, VxWorks and In-
tegrity operating systems
are supported.

An on-board tempera-
ture sensor and config-
urable thermal shutdown
options provide security
for working in harsh envi-
ronments with tempera-
tures from -40 to +85˚C.

Military-grade versions
can withstand altitudes of
over 21km as well as
shock and vibration per
Vita 47 specifications.

IAR Systems’ C-Stat
static code analysis tool is
available in the C/C++
compiler and debugger
toolchain for Renesas
Electronics’ RH850 fam-
ily of automotive MCUs.
And the Renesas graphics
library can be generated
with the Embedded
Workbench development
toolchain for RH850 and
a proof of concept has
been done successfully.

The extended library
support applies to the
RH850/D1L and
RH850/D1M groups.

By using C-Stat, devel-
opers can ensure the qual-
ity of their code and find
potential issues by doing

an analysis on the source
code level. Such issues
include memory leaks,
dead code, arithmetic er-
rors and array and string
overruns that can cause
safety and security issues
and affect the perform-
ance and quality of a
product.

It checks compliance
with rules as defined by
the Misra C: 2004, C++:
2008 and C: 2012, as well
as hundreds of rules
based on, for example,
CWE and the Cert C/C++
secure coding standards.
The development tool-
chain includes the com-
pany’s C/C++ compiler
and C-Spy debugger.

Extension to static
code analysis tool


