
The monthly magazine for automotive electronics engineers

vehicle-electronics.biz

IN THIS
ISSUE

Page 2: Alliance
boost for
infotainment

Page 3: ISO 26262
blessing for
Green Hills

Page 4: Safety
support programme

Page 5: Connected
car project

Page 6: Software
testing tools

Page 11: FPGAs
for adas

Page 14: How M2M
can improve safety

Page 18: Smart
battery research at
University of
Cincinnati

Page 22: Product
news

Page 26: Contact
details

Issue 04
April 2014Broadcom and Freescale

push to make Ethernet
dominant car network
Broadcom and Freescale
have combined an MCU
and transceiver into one
package in what they be-
lieve will help pave the
way for Ethernet to be-
come dominant in auto-
motive systems.

The two were founding
members of the Open
(One-Pair Ether-Net)
Alliance and are deter-
mined to make Ethernet
the only major network to
be found in new cars
within a few years. This is
mainly because the tech-
nology already provides a
path up from 100Mbit/s
to 1 and 10Gbit, seen as
crucial by many if the use
of video systems within
vehicles is going to con-
tinue growing.

“Ethernet has the great-
est scope to give a
roadmap for bandwidth
and real cost benefits,”
said Allan McAuslin,

adas MCU product man-
ager at Freescale.

He was dismissive of
those who have opted for
Most for the infotainment
systems within a car.

“Most will be replaced
at some point by Ether-
net,” he said. “Ethernet
will ultimately be the
backbone for all commu-
nications in the car.”

The big advantage of
Ethernet he said was that
it could reduce connectiv-
ity costs by up to 80%
and the cabling weight in
cars by 30%. The com-
bined chip is the Qorivva
MPC5606E and is de-
signed to half the size of
automotive camera mod-
ules, coming as it does in
an 8 by 8mm package.

This, the companies be-
lieve, will help bring the
latest adas surround-
vision systems from high-
end luxury cars down to

the mainstream.
The chip itself is sam-

pling now and is expected
to be qualified in July and
be ready for production
by the end of the year.
McAuslin said that typi-
cally it would be 18
months to two years after
that before it was likely to
be seen in a road car. He
wouldn’t be drawn
though on whether any
car makers were defi-
nitely going to use the
product.

“I cannot comment on
whether any car makers
or tier ones are committed
yet,” he said. “But there
are car makers and tier
ones adapting Ethernet as
a vehicle network based
on our solutions.”

The chip has a 64MHz
Power Architecture core
and uses Broadcom’s
BCM89810 Broad-R-
Reach phy.
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Audi’s traffic light information system is now production ready and
could be fitted to road cars as soon as the necessary legislation is in
place. The system establishes a link between the car and traffic light
network within a city and calculates the ideal speed to hit each light
when it turns green.
If the driver does stop at a red light, then it will display on the dash-

board how long before it turns green. This will interact with start-stop
systems to turn the engine on five seconds before the lights change.
Audi reckons this will cut CO2 emissions by up to 15%. The system is
being tested in Las Vegas, Verona in Italy and Berlin.

Audi plans to eliminate red-light frustration

The latest release of the
Multi toolchain from
Green Hills Software has
been certified to meet the
ISO 26262: 2011 automo-
tive functional safety
standard. It has also been
qualified to IEC 61508:
2010 for industrial and
EN 50128: 2011 for rail-
way applications.

The company has re-
ceived certificates from
both TÜV Nord and
Exida, keeping the Multi
IDE as the only commer-
cially available toolchain
certified to the Sil Four
and Asil D tool qualifica-
tion requirements. In-
cluded in the certification
are the Trusted Tools
mark from TÜV Nord
and Exida.

“Our certification ef-
forts and end results with
Green Hills Software for
its Multi tools provide
these markets with the in-
dustry’s first commercial
off-the-shelf offering ad-
dressing the challenging
requirements for a broad
set of target microproces-
sors,” said Gerhard
Rieger, branch manager
of TÜV Nord Systems.

William Goble, director
of Exida Certification,
added: “Green Hills con-
tinues to lead the embed-
ded industry when it
comes to products and

Visteon and Opensynergy
have formed a strategic
alliance to advance the in-
tegration of consumer
electronics in automotive
infotainment applica-
tions.

The companies have
joined forces to deliver
standards-based infotain-
ment products that bridge
the gap between open
source in-vehicle info-
tainment and the closed
automotive domain. The
partners’ first collabora-
tion incorporates Open-
synergy’s Coqos
operating system in Vis-
teon’s Openair I1.2
infotainment platform, in-
troducing virtualisation

technology in these info-
tainment products.

Virtualisation creates a
virtual environment in
which even complex op-
erating systems can run
within partitions on the
same processor.

“By adopting Opensyn-
ergy’s recognised virtual-
isation product, Visteon is
offering vehicle manufac-
turers a safe and compet-
itive solution to integrate
the increasing array of in-
vehicle infotainment fea-
tures expected by today’s
consumer,” said Christian
Feltgen, global product
development director at
Visteon Electronics.
“Strategic collaborations

and alliances are becom-
ing essential in reducing
time to market and,
through early involve-
ment in growth-stage
technology, we are accel-
erating our ability to in-
novate in key strategic
areas.”

The combined product
will let vehicle manufac-
turers integrate Linux or
Android-based infotain-
ment functions alongside
Autosar-compliant soft-
ware by running applica-
tions independently in
separate software parti-
tions, thus eliminating
risks for mutual interfer-
ence. Fast boot technol-
ogy ensures quick

availability of critical
driver information while
software drivers make it
possible to share hard-
ware resources – such as
audio and video – be-
tween partitions.

“We are pleased to have
Visteon as a strategic
partner to grow virtualisa-
tion technology in info-
tainment applications
with global vehicle manu-
facturers,” said Opensyn-
ergy general manager
Rolf Morich. “Visteon
and Opensynergy share a
common vision of seam-
lessly integrating con-
sumer electronics features
into the automotive envi-
ronment.”

Green Hills gets ISO 26262
blessing for Multi toolchain

know-how addressing
functional safety require-
ments across the broadest
set of standards.”

The IDE provides
integrated multicore de-
velopment, debug and
programming tools, in-
cludingAutosar operating
system awareness, flash
programming for on-chip
flash, performance pro-

filer, project builder, code
coverage, run-time error
checking, Misra C adher-
ence wizard, and
the Double Check inte-
grated static code
analyser.

“Green Hills Software’s
safety expertise and port-
folio of safety-certified
products is unparalleled
in the embedded indus-

try,” said Dan O’Dowd,
founder and chief execu-
tive officer of Green Hills
Software. “These latest
certifications confirm our
long-term commitment to
providing solutions and
services that help our cus-
tomers solve the most dif-
ficult design challenges
when building high relia-
bility products.”

Alliance brings consumer
electronics to infotainment

Smart parking could re-
lieve congestion, reduce
driver frustration, im-
prove health and give a
vital boost to the future of
our cities, according to
Therese Cory, the princi-
pal author of a report pub-
lished by Beecham
Research.

“Road systems provide
the vital arteries for com-
mercial and business ac-
tivities but parking has
become a major problem
in all cities,” said Cory.
“Early smart parking apps
may appear to be a nov-

elty, but they are just the
start and alleviating park-
ing congestion could de-
liver major benefits by
helping to eliminate time
wastage, cut petrol con-
sumption and reduce
harmful exhaust emis-
sions.”

She said that we could
learn from these rela-
tively circumscribed
smart parking initiatives
to shape future, larger
scale smart city projects
to drive further productiv-
ity and prosperity.

The report examines a

number of ongoing smart
parking trials in major
cities using road mounted
sensors in busy shopping
or tourist centres.

Drivers use smartphone
apps to access data col-
lected from these sensors
and analysed in central IT
systems to produce a map
of free spaces. In the near
future, automotive manu-
facturers will make this
feature available from
their in-car telematics dis-
plays.

For the report, Beecham
conducted interviews

with a broad range of par-
ticipants needed to de-
liver smart parking,
including sensor manu-
facturers, wireless net-
work designers, mobile
operators and IT system
developers, integrators
and analysts. But it also
harnessed the views and
experiences of city au-
thorities, funding bodies,
concession owners, build-
ing contractors and oth-
ers; not forgetting the
motorists who will use
and pay for their parking
spaces.

Beecham claims smart parking could give vital boost to cities
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Altium has introduced a
support programme to
help Tasking compiler
users within the automo-
tive industry with ISO
26262 certification.

To mitigate the com-
pounding safety risks as-
sociated with embedded
systems, the ISO 26262
standard provides guid-
ance along with require-
ments and processes for
testing and certifying au-
tomotive embedded soft-
ware and development
tools for safety. With this
in mind, Altium has
launched its Tasking ISO
26262 support pro-
gramme to provide car
makers and parts suppli-
ers with a qualification kit
and optional qualification
services to comply with
ISO 26262 assessment re-
quirements related to con-
fidence in use of Tasking
compilers in safety rele-
vant systems.

“For over 20 years
Tasking‘s C compilers are
used for programming
automotive electronic
systems and they provide
highly effective optimisa-
tion techniques, com-
bined with industry
proven code generation
stability and reliability re-
quired for today’s safety
critical powertrain and
chassis control ECUs,”
said Harm-Andre Ver-
hoef, product manager for
Tasking at Altium.

“Through our state-of-
the-art Viper technology
based compilers we offer
the most advanced devel-
opment techniques for
complex multicore based
automotive applications,
now backed up with our
ISO 26262 support pro-
gramme for assisting cus-
tomers in their efforts to
qualify their use of the
Tasking compiler to func-
tional safety standards.”

The kit provides users
with all the necessary ev-
idence that ISO 26262
requires for the qualifica-
tion of a software tool.
This evidence includes:
safety manual, describing
how to configure the
compiler for safety-re-
lated projects, including
recommended use cases
and mitigation strategies
for potential errors; test
reports produced by the
Perennial C compiler val-
idation test suite, which
demonstrates confor-
mance to ISO C90 and
ISO C99 language defini-
tion; and defect reports
and mitigations, provided
for all defects found
through Altium internal
testing and reported by
users.

These reports are up-
dated and published on a
daily basis.

There is also a develop-
ment process guide, de-
scribing the software
development process ap-

Safety support for ISO 26262
plied to produce the com-
piler, and covers project
management, require-
ments management, de-
fect analysis and
resolution, testing, and
quality assurance.

Tasking‘s optional qual-
ification services are
offered to integrate the
guidance provided by the
safety kit with customer
specific use-cases. These
services provide access to
the knowledge of the tool
supplier about the com-
piler and its development

process, which is valu-
able for tool classification
against other safety stan-
dards such as DO-178C,
DO-330 and EN 50128.

The support programme
also provides a suite of
professional services, in-
cluding ISO 26262 prior-
ity support and guidance
for commercial off-the-
shelf software tool quali-
fication, where the
qualification activities are
partly performed by the
tool developer and partly
by the tool user.

A $1m research pro-
gramme to drive con-
nected and autonomous
vehicle technologies to
the next level has been
launched in Ontario,
Canada.

Run by Ontario Centres
of Excellence (OCE), on
behalf of the province’s
Ministry of Transporta-
tion and Ministry of Re-
search & Innovation, the
CVAV connected and au-
tonomous vehicle re-
search programme will
invest in transportation
technologies aimed at
making Ontario’s roads
smarter, safer and more
sustainable while improv-
ing traffic flow.

The programme brings
together businesses and
academic institutions to
develop innovations with
a focus on projects with
high commercial poten-

tial. Projects can receive
up to $250,000 over up to
two years. Funds must be
matched with cash and in-
kind contributions.

“This partnership with
the government of On-
tario will foster innova-
tion and the growth of
next-generation technolo-
gies in the province,” said
Tom Corr, OCE’s presi-
dent and chief executive
officer. “Through strate-
gic investments, the
CVAV research pro-
gramme will produce dy-
namic partnerships that
take research and devel-
opment in this area to the
next level.”

Connected vehicles use
wireless technology to
connect with other vehi-
cles, transportation infra-
structure and mobile
devices to give motorists
information that results in

a safer drive. Au-
tonomous, or self-driving,
vehicles rely on sensors
and computer analytics to
sense their environments
and navigate without
human input.

“This programme is
going to be a showcase
for some of the most in-
novative research being
done in the area of con-
nected and autonomous
vehicles anywhere in the
world,” said Reza Moridi,
minister of research and
innovation. “The projects
flowing from this pro-
gramme will not only
make Ontario a technol-

ogy leader, it will create
and sustain jobs in the au-
tomotive sector.”

Topics that will receive
the highest consideration
include products, services
and standards to reduce
driver distraction; com-
munications manage-
ment; data management;
connected vehicle tech-
nology; and improving
traffic operations and
management.

The programme builds
on a similar activity in
2011, which awarded
seven research grants to
Ontario universities to ex-
plore connected vehicles.

Ontario launches $1m connected car project

Johnson Controls and
Fraunhofer Gesellschaft
have signed a collabora-
tion agreement to develop
more energy efficient,
cost effective cooling sys-
tems for vehicle batteries.

The collaboration pairs
the automotive battery
supplier with Europe's
largest organisation for
applied research.

Scientists and engineers
at Johnson Controls will
work with both Fraun-
hofer's Institute for Envi-

ronmental, Safety & En-
ergy Technology (UM-
SICHT) and with its
Institute for Manufactur-
ing Technology &
Advanced Materials
(IFAM).

The collaboration will
focus on technologies and
thermal management
strategies for lithium-ion
battery packs. Currently,
systems with fans, com-
pressors or pumps use en-
ergy to pull heat out of a
battery.

Johnson collaborates on batteries

Peterbilt’s Driver Information Center now has a
real-time visual messaging system that rein-
forces and coaches positive driving habits. It is
available for order on select Peterbilt models.

“The new functionality promotes good driv-
ing habits through an in-dash display that pro-
vides intuitive messaging and anticipated
scoring to help operators shift, accelerate, brake
and perform other functions at optimised lev-
els,” said Darrin Siver, general manager.

Driver information system
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Toyota had to
recall nearly two
million Prius
vehicles

Welive in a software-
powered world, and it
is falling apart around

us. This is not a rant; just take a
look at the headlines, and you’ll
see a steady stream of news about

QUALITY CRISIS
John Paliotta shows how software testing tools
can be used to drive engineering excellence

software bugs. In particular, sev-
eral automotive companies have
been affected by very public bugs.
Toyota may have gotten the
most publicity during the past
three years, with two high-profile
recalls: 1.9 million Prius vehicles
were recalled recently because of
“a programming error which
could cause the gas-electric hy-
brid systems to shut down”. Be-
fore that, close to nine million
Toyota vehicles were recalled for
the well-publicised sudden accel-
eration problem. This is a problem
that recent analysis suggests was

John Paliotta

caused by stack-overflow as a re-
sult of deep recursion.
The point is that automotive re-
calls because of malfunctioning
electronic systems are increasing
rapidly. This increase in recalls
signals a crisis in quality that is
affecting the entire software in-
dustry, from the healthcare.gov
web site to applets on your mobile
phone.

Quality standards
To help improve the quality of
electronic systems in vehicles, the
automotive industry has supported
the creation of the ISO 26262
functional safety standard. This
standard, which defines a set of
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Fig. 1: Development time normally splits evenly between
design, coding and testing

Fig. 2: The route to market

Fig. 3: The correct mix to achieve quality

recommended activities related to
the development of electronic sys-
tems for automobiles, is being
rapidly implemented by OEMs
and tier-one suppliers in an effort
to improve quality.
It is important to realise that al-
though ISO 26262 is relatively
new, it is actually an adaptation of
the IEC 61508 standard that has
been in use since 1999 in indus-
tries such as industrial and process
control, railway, and atomic en-
ergy. As such, the guidance is
based on a solid foundation of
best practices that have been suc-
cessfully applied within these in-
dustries for many years.
Specifically for software-based
systems, ISO 26262 recommends
testing of the software compo-
nents prior to integration to prove
correctness, and the analysis of
the code coverage achieved dur-
ing testing to prove testing com-
pleteness.
This is not the first initiative for
improving software quality within
the automotive industry. Since the
early 1990s, most automotive
software has been developed in

conformance with the Misra stan-
dard. Misra is a set of “rules” that
prohibit the use of problematic
coding patterns that can lead to
software bugs. For example, al-
though the C programming lan-
guage allows you to write: “if
(a=4)” most programmers really
intend “if (a==4)”, so Misra pro-
hibits the former. The Misra rules
are easily implemented in static
analysis tools, which parse source
code looking for violations of the
rules, and the standard is now
widely accepted as a model for
good programming practice.
“Misra C++: 2008 Guidelines for
the use of the C++ Language in
Critical Systems” defines similar
rules for the C++ language.

Misra is not enough
Obviously, conforming to the
Misra coding rules can help qual-
ity, but code that is Misra compli-
ant is not necessarily correct or
tested thoroughly; these two ob-
jectives are addressed by ISO
26262. Dynamic testing activities
recommended by ISO 26262 in-
clude unit level, system level and

functional tests, where test cases
are based on the software require-
ments, and code coverage is
measured during testing.
So the questions facing develop-
ers of automotive software sys-
tems are: how best to implement
an ISO 26262 conformant devel-
opment process and what will be
the cost? Fortunately, the path to
improved quality is well under-
stood, and the costs are less than
might be expected. Think of
where the time goes during soft-
ware development. There are
three basic activities: design, cod-
ing and testing. Normally, they
each take about the same amount
time in the project schedule (see
Fig. 1), but what does “test”
mean, and when are we done test-
ing. ISO 26262 answers this ques-
tion exactly, as it prescribes a
risk-based process for determining
the criticality of a system and
based on that criticality recom-
mends particular code coverage
metrics that should be recorded
during testing. The criticality lev-
els range fromAsil D for the most
critical systems (air-bags, ABS),
to Asil A for the least critical sys-
tems (entertainment systems).

Competing goals
The goals of improving quality
while reducing cost and time-to-
market may seem to be in conflict,
but really improving software
quality can also help you reduce
cost. The cost of producing and
selling a product is not just the
R&D, manufacturing and selling,
it is also the life-cycle support and
maintenance cost of the deployed
product. The key to reducing post-
sales support and warrantee costs

is to improve quality, and the easi-
est way to improve quality is to
employ a holistic approach to test-
ing. Testing cannot be the respon-
sibility of a single group of
engineers that are involved for
one third of the development
process; it must be the responsi-
bility of everyone during the full
life cycle.
The key to improved quality is a
repeatable and automated testing
process that enables each member
of the team to access every test
that the organisation owns. This
allows every engineer to test a
software change thoroughly at any
point in the development cycle,
without specialised testing knowl-
edge. Quality becomes everyone’s
job

Poor quality
No organisation sets out to release
poor quality software, certainly
automotive OEMs do not, but sys-
tem complexities and time to mar-
ket pressures result in a lot of
sub-optimal software being re-
leased. So what are some of the
direct and indirect costs associ-
ated with poor quality for OEMs?
• Repair costs: Manufacturers
budget hundreds of millions of
euros per year for warrantee repair
and recall costs.
• Brand damage and lost sales:
Consumers have unprecedented
access to quality and dependabil-
ity rankings for every car brand,

and they act on this information.
• Enterprise value: Investors have
been quick to punish companies
when they suffer reduced earnings
from recall campaigns, or reduced
market share from brand damage.

Best practices
So how do you start on the path of
creating a quality culture? What
are some best practices?
1. Build high quality require-
ments: During the design phase it

is critical to build high quality and
consistent requirements that do
not just address the nominal fea-
tures, but also edge cases, func-
tional data ranges and error
handling.
2. Prototype while building re-
quirements: Ensure that the de-
sign is valid by creating
prototypes of critical functional-
ity. Will your algorithm scale
from ten data items to ten million?
3. Build testable software: No
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Key tools and some critical
features they should support
Requirements management
• Author, edit and share requirements
• Cross-reference of requirements to code to tests

Module and unit testing
• Support for agile, and test driven development
• Support for embedded target test execution
• Integration with compilers, debuggers and emulators

Integration testing
• Change based testing, only re-run tests affected by source changes

Code coverage analysis
• Low memory and CPU overhead for coverage data capture
• Flexible data retrieval from target environments

Test automation platform
• Automated test execution and reporting
• Continuous testing: run all tests all the time.
• Change based testing, only re-run tests affected by source changes

one would design a widget that
could not be manufactured and
tested efficiently, but engineers
consistently build software that is
hard to test. Small modules with
well-defined pre and post condi-
tions make testing easier.
4. Coding style:Adhere to organ-
isation standards for consistency
and industry standards for de-
pendability.
5. Build complete test cases:
Correctness tests that map to re-
quirements, robustness tests that
stress functional ranges, com-
pleteness tests that stress combi-
nations of values.
6. Meaningful peer review:
Focussed on the architecture,
edge cases and test cases.
7. Automated testing infrastruc-

ture:Any test, run any time, by
any user.
8. Culture of quality: Quality is
everyone’s responsibility, not just
the QA department.

Software tools
The good news is with an invest-
ment in a handful of software de-
velopment tools, you can greatly
reduce the effort of implementing
the best practices described above.
Regardless of the tools selected,
the workflow implemented must
be practical and repeatable. The
box below lists the key tools for
your toolbox, and some critical
features they should support.

Conclusion
More than ever before, software

controls the users’ satisfaction
with your products. It is truly the
face of a product. Few people care
about the CPU or integrated cir-
cuits that are used in their car’s
navigation system. What they do
care about is dependable opera-
tion, ease of use and flexibility.
Building quality into your soft-
ware applications is a process.
There are no silver bullets to im-
proving quality, no push-button
solution, and no shortcut your or-
ganisation can take to achieve this
goal. As you work to improve
quality, pay attention to develop-
ment tools and processes.

John Paliotta is co-founder
and chief technology officer
of Vector Software

In the race to develop reliableand cost-effective advanced
driver assistance systems

(adas), designers are presented
with challenges to integrate func-
tionality, develop scalable plat-
forms and design systems that are
robust enough to work in various
operating conditions. Traditional
approaches to add discrete elec-
tronic control units (ECUs) for
each adas function, such as lane
departure warning and forward
collision warning, are not scalable
and simple microcontrollers
(MCUs) do not have the process-
ing power to handle the various
sensor inputs from multiple
radars, cameras, laser scanners,
ultrasonic sensors, on-board
telemetry and vehicle-to-vehicle
or vehicle-to-infrastructure (V2X)
communications.
There are various trends impact-

Logical
approach
Bob Siller explores complex trends and
challenges in designing adas systems

Bob Siller

ing system-level design for adas
systems and a new approach is
necessary to deliver these systems
into production applications.
The automotive industry is in-
vesting significant resources to
develop and commercialise adas
technology. The majority of the
systems leverage multiple cam-
eras and radars whose data are
processed by sophisticated algo-
rithms so they can become the
eyes of the vehicle.
Cmos image sensors embedded
in the camera modules provide
megapixel resolution and new fea-
tures such as high dynamic range
(HDR) improve image quality in
situations with high contrast, such
as driving towards a setting sun or
into a dark tunnel on a bright day.
HDR image sensors typically em-
ploy a method to capture multiple
exposures per frame causing an

even greater increase in data
bandwidth.
For example, in a single HDR
image sensor the video data band-
width can top 1Gbit/s at 720p res-
olution, with 20bit per pixel and
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60 frames per second. This repre-
sents a 1000 times increase over
the traditional Can bus, which
transmits data at 1Mbit/s and re-
quires a high-performance data
processor with more capabilities
than what has been traditionally
used inside a vehicle.
With increasing bandwidth re-
quirements, automotive radar
technology is trending towards
transitioning from 24 to 79GHz
frequencies. In addition, the algo-
rithms used to process video and
radar data combined with other
data sources such as V2X commu-
nications, lasers scanners, on-
board telemetry and ultrasonic
sensors, are evolving quickly
making it difficult for automotive
suppliers to determine a fixed
high-performance architecture
that is scalable across multiple
OEM requirements.
Automotive suppliers face sig-
nificant challenges to develop a
base computing platform that can
be quickly modified and scaled to
meet the cost and performance
targets in entry level and high-end
luxury vehicles around the world.

Traditionally an ASSP is selected
that has fixed input and output,
and processing capabilities. This
approach may be sufficient for
adding a specific adas feature in a
particular vehicle model. How-
ever, if suppliers want to support a
wide range of vehicle models with
a single hardware architecture,
they will have to design for the
full set of adas features and scale
back the feature offerings on the
low-end vehicles.
Since suppliers are using the
same hardware they will have to
carry extra cost for the features
that will not be used in the low-
end vehicles, making it difficult to
be cost effective.
Another challenge with an ASSP
is that it has a fixed computing ar-
chitecture that provides a set
amount of resources to process
sensor data. Often, the entire
ASSP is consumed performing
one specific algorithm, but in ap-
plications requiring multiple algo-
rithms the processing functions
need to be run in parallel. To han-
dle the increased performance re-
quirement, either the image

resolution needs to be decreased,
the frame rate reduced or multiple
devices need to be used. Therefore
ability to add new algorithms to
offer more features is also limited
by a fixed computing architecture.
FPGAs present an intriguing al-
ternative to adas system design
compared with fixed-function de-
vices. FPGAs allow designers to
customise the functionality and
quickly change the IO structures
and hardware and data pipeline to
be optimised for a particular algo-
rithm. For example, you can im-
plement an FFT accelerator used
for automotive radar that supports
one, two or three dimensions
within the same device by simply
reprograming the FPGA logic.
FPGAs also offer the capability to
differentiate in both hardware and
software.
SoCs are available, for example,
with a dual-core processor
operating up to 700MHz at
automotive temperature ranges,
up to 110k logic elements (about
1.3m asic gates), DSP blocks and
embedded memory, which can
provide an ideal platform for

adas applications.
FPGAs also allow designers to
create custom IO interfaces, accel-
erate pixel or line-based data pro-
cessing with FPGA logic, and do
frame-based processing with the
embedded CPU cores. Program-
mable logic allows designers to
create a base platform with the
minimum feature set and migrate
to a pin-compatible, higher den-
sity device to scale up and include
more processing capabilities. With
FPGAs, designers can create cus-
tom parallel processing hardware
circuits to implement multiple
new algorithms and reprogramme
the device in-system to fix bugs
and add new features.

Conclusion
The adas market is rapidly evolv-
ing and so are the algorithms that
power these complex life-saving
systems. Automotive OEMs need
to deploy advanced adas technolo-
gies in their next-generation vehi-
cle models to achieve five-star

safety ratings as mandated by or-
ganisations such as NCap.
To process multiple algorithms
simultaneously, develop a scalable
architecture and get to market on
time, adas system designers are
increasingly turning to FPGAs
and SoCs to solve their challeng-
ing problems. The architecture of
SoC FPGAs is ideally suited for
vision processing applications that
require both fine grained paral-
lelism and high-level processing.

As the industry moves closer to
achieving fully autonomous navi-
gation for driverless cars, highly
integrated programmable logic
will be increasingly adopted in
vision-based applications as per-
formance, flexibility and scalabil-
ity align with the requirements for
adas design.

Bob Siller is senior strategic
marketing manager for
automotive at Altera

Fig. 1: Implementing adas requires a large number of sensor and data inputs to be constantly
processed, some with very sophisticated algorithms, to determine the vehicle controls to be activated

Fig. 2: Traditional automotive approach where sensor data are processed with their own dedicated
electronic control unit

Fig. 3: FPGA based approach to implementing adas by combining
many ECU functions into a single device
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The very first cars were in-
formation bubbles, isolated
from the world. Wireless

began to bring the world into the
car with a one-way feed; mobile
telephony added two-way com-
munications, both for the driver.
Today not only the driver but the
car itself is in two-way communi-
cations with an enormous range of
applications. Driving this are ma-
chine-to-machine (M2M) commu-
nications technologies.
While many M2M applications
have been gaining acceptance, the
real catalyst for widespread take-
up has been the EU’s e-call pro-
gramme. This will require all new
cars to be fitted with the ability to
call for help after being involved
in a serious accident. Serious is
roughly defined as airbags having
been deployed. The car will auto-
matically send this information,

Bursting the bubble
Dick Selwood
explores how
M2M technology
is set to improve
safety in modern
vehicles

E-call is an option on
the new Mini Hatch
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With e-call, vehicles involved in accidents will automatically
contact the emergency services

together with GPS coordinates, to
an emergency station, using an in-
tegral mobile phone system. The
station will then send out emer-
gency services, such as ambulance
and fire brigade rescue teams. It is
expected that there will be the
ability for the emergency centre to
talk to the driver, and so assess the
severity of the accident, and that
the car will transmit its make and
model, so the rescue team has pre-
knowledge of what action will be
needed to free trapped passengers.
The exact date at which e-call
will be implemented is still not
entirely clear. As recently as 18th
and 19th March 2014, while this
article was being written, various
levels of EU governance agreed
that member states should have
the infrastructure to handle e-calls
in place by 1st October 2017. The
date for all new cars to be
equipped for e-call is currently 1st
October 2015, but there are ru-
mours this will be pushed back to
match the infrastructure timetable.
Since the automotive companies
are going to be forced to build-in
this technology, they are looking
at ways to get some return them-
selves. Some of the services they
are looking at are not new, but the
e-call requirement makes it easier

to deploy them. In fact variants of
e-call using text messages are al-
ready fitted to some cars from
BMW, Volvo and PSA in Europe
and from General Motors in the
USA.
One service is for the vehicle to
call the car manufacturer when it
suffers a breakdown. For an an-
nual fee, the system will diagnose
the issue and the manufacturer
will contact a repair service,
which will attend with the rele-
vant spare parts. This can be ex-
tended to servicing, with the
requirement for the next service
not an arbitrary mileage covered
but the level of brake pad wear
and other indicators of usage.
E-call is already tracking the
car’s position, so adding maps and
a display makes sense. Aftermar-
ket navigation systems currently
provide traffic information for an
annual fee so this again is an
addition to an OEM’s fee-based
offering.
For some years various manu-
facturers have been offering a
tele-concierge service – you con-
tact them and they recommend a
hotel, restaurant, flower shop or
whatever. This again is another
subscription service that can be
grafted on to the e-call platform.

And there is no problem in adding
internet access and a range of
apps, for example a subscription
to a music streaming service. For
a manufacturer, an expensive
legal requirement has the potential
to become a long-term revenue
stream.
Commentators on M2M for cars
are tending to divide applications
into infotainment and telematics.
The scenario above divides into
both classes, with e-call, break-
down services and the servicing
applications being telematics and
the rest infotainment.
Other telematics applications in-
clude road tolling. Instead of just
handing over cash at a toll booth,
a vehicle can be tracked through
GPS feedback and the operator
charged for road usage. Europe is
at the moment debating the basis
for this charging for heavy goods
vehicles, which since 2006 has
been based on the time the vehicle
has spent on motorways and in-
stead is moving back to the dis-
tance the vehicle has travelled.
Similar vehicle tracking and
location M2M systems are being
used by fleet owners to improve
their vehicle usage.
An experiment in Eindhoven
used telematics based on silicon
from NXP to monitor a small
number of cars (around 200 taxis)
to discover in real time the state of
the road network. This was used
to manage traffic flow both imme-
diately, using road signs and in-
car displays to route traffic around
congestion and incidents. There is
the potential to build a longitudi-
nal study to improve traffic man-
agement in the longer term. Data
crunching was carried out by
IBM.

Real-time monitoring of vehicle
behaviour is a double-edged
sword. Anecdotally it was re-
ported that the drivers who were
monitored were driving better and
using less fuel. Elsewhere, insur-
ance companies are offering re-
duced premiums to drivers who
are prepared to accept in-car mon-
itoring, but drivers are concerned
about the impact of this on their
privacy.
Cars talking to other cars (V2V)
is another area where trials are
producing impressive results. Two
cars merging into each other’s
blind spots can alert their drivers
before impact; information about
accidents and road conditions can
be daisy chained through vehicles
to provide early warning for brak-
ing and other manoeuvres. There
is even a new Wifi standard (IEEE
802.11p) for this and other aspects
of what is being called intelligent
transport systems (ITS).
ITS includes car to infrastruc-
ture communications (V2I or
C2I). While V2V is valuable for
dynamic issues, V2I is for longer
term issues, for example warning
of a dangerous bend or long-term
road works.
M2M also takes place within the
car. Over time there have built up
multiple families of protocols and
architectures, often originally op-
timised for a simple task but later
extended to cover more issues.
Perhaps the grandfather of the
families is Can bus. Developed by
Robert Bosch, it was seen as a
physically simple M2M connec-
tion between intelligent nodes and
still fills that role today. It is non-
deterministic and not suitable for
safety critical applications. Flex-
can and Safecan are attempts to

NXP recently carried out an e-call trial in the Netherlands

overcome that issue but they have
not been wildly successful.
The Lin bus was intended to
supplement Can by providing an
alternative for low cost applica-
tions and low data rate applica-
tions, such as window opening
and closing. For higher speed and
increased security the Flexray
protocol is becoming widely used.
ISO 26262: Road vehicles –
Functional safety, is a safety stan-
dard for developing electrical and
electronics systems within a car.
While not yet a mandated stan-
dard, tier-one suppliers are in-
creasingly demanding that their
suppliers begin to use the ap-
proach. The same team that devel-
oped 26262 also developed
Autosar in parallel with the stan-
dard, as an architecture that pro-
vides a platform on which to
develop safety-critical control
units and applications.
All these standards are for the
operational areas of the car, but
infotainment systems require mas-
sive amounts of data and the Most
standard is widely use for commu-
nications between infotainment

devices. Most is now being chal-
lenged by AVB (audio video
bridging), a set of standards based
on Ethernet.
The interface between the info-
tainment and control networks has
been receiving considerable atten-
tion. Clearly infotainment needs
to receive information about the
operation of the car, but the info-
tainment section is open to a large
number of different inputs, often
having a USB or IPod interface,
so communications from infotain-
ment to control networks opera-
tions have to be very carefully
managed if malware isn’t to affect
the car. Indeed the whole area of
security against outside influences
is an area of widespread debate
and research.
M2M, both within the vehicle
and between the vehicle and other
resources, is transforming the en-
tire driving experience, providing
better information to the car and
its driver and greatly improving
safety. And there is more to come.

Dick Selwood is a specialist
technology journalist
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The uncertainty in battery re-
liability and service life,
driving range, and safety

are all challenges that must be
overcome to achieve more wide-
spread adoption of electric, hybrid
and plug-in hybrid vehicles. To
meet the challenges and rising de-
mand in hybrid and electric vehi-
cles in recent years, battery
technologies and battery reliabil-
ity have become increasingly im-
portant.
The lithium-ion battery is
known as the most promising bat-
tery technology and is favoured
by most EV manufacturers due to
its remarkable advantages such as
high-energy density, high power
in charge-discharge and overall
safety. However, lithium-ion bat-
tery systems are the most expen-
sive part of any electric vehicle. A
lithium based battery pack for
very energy efficient vehicles
needs to be at least 75kWh to pro-
vide 500km driving range. Based
on current high-volume prices of
approximately US$500/kWh, such
a battery pack would cost about
$37,500 or more per vehicle.
The operating conditions for
electric vehicle batteries include
several stress factors such as envi-
ronment temperature, humidity,
driving style, charging level, dis-
charge rate and road conditions.
Therefore, a comprehensive un-
derstanding of the dynamic per-
formance of batteries under
various conditions is of significant
importance. The smart battery
agent, developed by the IMS Cen-
ter, is a technology that assesses
and predicts performance or fail-
ures of batteries through the use
of intelligent software tools and
methods, by extracting and
analysing performance related

Getting smart
The IMS Center at the University of Cincinnati
has developed a smart battery agent for electric
vehicle informatics. Seyed Mohammad
Rezvanizaniani and Jay Lee explain the research

The smart battery agent
was tested on the Twike
light electric vehicle on
the University of
Cincinnati campus
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features from inputs such as volt-
age, current, temperature and con-
troller signals.

Durability
Precise estimation of battery serv-
ice life is a great challenge,
specifically for lithium-ion batter-
ies in EV applications because
these batteries experience diverse
charge and discharge cycles de-
pending on the driver’s driving
behaviour and recharging habits.
The overall smart battery deploy-
ment methodology is shown in
Fig. 1. A combination of battery
and electric vehicle data are first
captured by sensor devices; in
most cases, the raw data available
from the battery will contain spe-
cific behavioural patterns that can
be seen in extracted features,
which are selected based on nu-
merous factors such as types of
data available, application param-
eters and customer requirements,
among others.
For example, how fast the volt-
age changes in response to the
changing of battery loads can be a
feature of the battery degradation
process. The selected features are
then converted to life-cycle and
health information, which repre-
sent the reliability and perform-
ance of the battery; the diagnostic
information of the root-cause of

the problem; remaining-useful life
of the battery; and battery risk
based on different user specified
performance criteria.
A customised user interface can
then provide the right information
for the right people. For example,
it can show which battery has
lower functionality among other
cells in a pack, or represent bat-
tery charge status based on operat-
ing condition. The user interface
can be adjusted based on what the
customer is looking for.

Mobility
Range anxiety is a major impedi-
ment to the widespread adoption
of electric vehicles. Current range
estimation methods are not robust
enough to alleviate this anxiety.
The smart battery agent is a
cloud-based decision support tool

Fig. 1: Smart battery agent methodology

Jay Lee
Seyed Mohammad
Rezvanizaniani

for delivering mobility services.
Mobility refers to the distance that
can be travelled, measured accu-
rately by incorporating battery
health parameters (Fig. 2). Envi-
ronmental and user data, such as
driving behaviour, charging pa-
rameters, traffic and road condi-
tions, elevation, temperature and
weather, are used as well.

Safety
Historical data accumulated by
the smart battery agent can enable
it to develop battery degradation
models for different types of bat-
teries. When a battery reaches an
unmanageable level of degrada-
tion, or before a catastrophic fail-
ure takes place, the agent can
recommend the best course of ac-
tion or maintenance task, while
also allowing the user to infer the
best time to replace the battery
unit before charging performance
reduction reaches an unusable
level.

Values
The agent can be used in various
scenarios and with different im-
plementation approaches to pro-
vide the following:
1. Enabling prognostics tools to
transform data to health informa-
tion regarding the health, reliabil-

ity and operational readiness of
the battery system.
2. Adequate visualisation system
to deliver the right information at
the right time. Some information
that requires the immediate inter-
vention of the driver may be dis-
played for the actual user (driver)
on the dashboard, while other
forms of information (including
more detailed diagnostic informa-
tion) would be necessary for a
maintenance personnel or logistics
centre and used to schedule main-
tenance or replacements.
3. Enabling tether-free commu-
nications to capture this informa-
tion in real time from the vehicle
and deliver it to a central logistics
centre that will advise the driver
about the condition of the vehi-
cle’s battery and could use GPS
trip information to direct the
driver to the nearest service centre
or rapid charging centre on the
driver’s route.
4. Simulating and predicting
battery behaviour such as SoC and
SoH in other operation conditions
based on external parameters (en-
vironment, driving style and so
on) and internal parameters (bat-
tery type and battery age) without
taking a long time to test a battery
in that condition.
5. Help designers find the flaws
or design issues for a better hybrid
cycle management in parallel with
a better estimation of the selected
pack’s lifetime expectancy in the
specified application.
6. Help the battery manufactur-
ers locate faulty packs and study
them to refine their design, manu-
facturing process or raw material
selection.
7. Integration of wireless prod-
ucts into the prognostic tool could
also open an opportunity for better
monitoring of the vehicle during

standard or extended warranty pe-
riods. The faulty system could be
recalled for repair long before the
usual scheduled inspection. This
in turn can reduce the costs of
warranty that could rise from such
occasions.

About IMS Center
The National Science Foundation
(NSF) Industry/University Coop-
erative Research Center (I/UCRC)
for Intelligent Maintenance Sys-
tems (IMS) is focussed on frontier
technologies in embedded and re-
mote monitoring, prognostics
technologies and intelligent deci-
sion support tools.
The centre has developed and
trademarked the watchdog agent
prognostics toolkit, which is com-
prised of the centre’s most ad-

vanced, validated and widely de-
ployed tools for delivering meth-
ods that enable near-zero
breakdown performance.
The IMS Center was identified
as the most economically impact-
ful I/UCRC in a recent NSF’s
study. According to this study, the
centre delivered its members
$846.7m in combined benefits
over the past ten years.

Jay Lee is Ohio eminent
scholar and LW Scott alter
chair professor at the
University of Cincinnati,
and is founding director of
NSF I/UCRC for IMS.
Seyed Mohammad
Rezvanizaniani is a post-
graduate researcher at the
IMS Center.

Fig. 2: Optimal route calculation, based on the remaining
mobility, driving behaviour and charging stations
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SiC mosfet to increase
energy efficiency of EVs
In electric vehicles, the
SCT30N120 silicon car-
bide (SiC) mosfet from
ST Microelectronics is
expected to help increase
the energy efficiency and
reduce the size of traction
systems. This is the first
in a product family en-
abling power supply de-
signers to drive up energy
efficiency in applications
such as solar inverters,
electric vehicles, enter-
prise computing and in-
dustrial motor drives.

Rated at up to +200˚C,
the device has an RDSon
of typically 80mΩ at
+25˚C and less than
100mΩ over the full tem-

perature range.
The 1200V mosfet is

sampling and should
enter volume production
by June 2014. It comes in
the company’s propri-
etary HiP247 package.

Features include low

turn-off energy and gate
charge to ensure efficient,
high-speed switching,
leakage current typically
lower than 10µA, fast in-
trinsic and robust body
diode, and simplified gate
drive circuitry.

Freescale is aiming its
Kinetis EA series of Arm-
based microcontrollers at
the automotive market,
particularly for body elec-
tronics applications.

The automotive-grade
32bit MCUs are built on
the Cortex-M0+ core run-
ning at 48MHz and certi-
fied to AEC-Q100 grade
one meeting the require-
ments for temperatures
from -40 to +125˚C. They
are scalable with memory
up to 128kbyte of flash.

Capable of driving
high-current motors and
components with a range
from 2.7 to 5.5V, they
contain 5V analogue and
sensor components that
can be connected to sys-
tem-level designs.

The peripheral set in-
cludes Can, Lin (SCI),
SPI and I2C. Proven auto-
motive IP includes ADC,
ACMP and multiple
timers (FTM, PWM, PIT,
PWT and RTC) in pack-
ages to fit most automo-
tive applications.

Rapid prototyping tools
that help software devel-
opment include IDEs, the
Processor Expert soft-
ware modelling tool,
MQX rtos and Autosar.
Reference software code
includes a Lin and Can
driver, flash initialisation
and motor control li-
braries.

MCUs
for body
electronics

DDR2 synchronous
drams at 512Mbit
(AS4C32M16D2) and
1Gbit (AS4C64M16D2
and AS4C128M8D2) are
available in 60-ball 8 by
10 by 1.2mm and 84-ball
8 by 12.5 by 1.2mm
FBGA packages. The
cmos devices from Al-
liance Memory provide
drop-in, pin-for-pin-
compatible replacements
for similar products in au-
tomotive, industrial, con-
sumer and networking
products requiring high
memory bandwidth.

The AS4C32M16D2 is
internally configured as
four banks of 8M words x
16bit. The AS4C64-
M16D2 and AS4C128-
M8D2 are internally
configured as eight banks
of 8M x 16bit and 16M x
8bit, respectively. The
DDR2 sdrams have a

synchronous interface,
operate from a single
+1.8V (± 0.1V) power
supply, and are Pb and
halogen free.

Clock rate is 400MHz
and the data rate is
800Mbit/s/pin, and they
come in commercial (0 to
+85˚C), industrial (-40 to
+ 95˚C), and automotive
(-40 to +105˚C) tempera-
ture ranges. They provide
programmable read or
write burst lengths of four
or eight.

An auto pre-charge
function provides a self-
timed row pre-charge ini-
tiated at the end of the
burst sequence. Easy-to-
use refresh functions in-
clude auto- or self-refresh
while a programmable
mode register allows the
system to choose the most
suitable modes to in-
crease performance.

High-speed
sdrams in
FPGA packs

Littelfuse has introduced
the Aumov series of low
voltage, high surge cur-
rent, radial-leaded varis-
tors for automotive
applications. They are
claimed to have 50%
greater surge withstand-
ing capability than exist-
ing technologies on the
market for low DC volt-
age applications.

The maximum peak
surge current is rated up
to 5kA (8/20µs pulse) to
protect sensitive automo-
tive systems from tran-
sients induced by load
dump, jump starts and
other transient events.

Its compliance with the
AEC-Q200 makes it suit-
able for use in both the
vehicle’s passenger com-
partment and under-the-
bonnet applications.

Voltage range is 16 to
50V DC and it is avail-
able in five disc sizes – 5,

7, 10, 14 and 20mm.
The varistors provide

motor or inductive load
transient suppression for
automotive safety sys-
tems, body electronics,
powertrain systems, ther-
mal management and
hvac systems, and info-
tainment systems.

“The Aumov varistor
provides ideal circuit
protection for lower DC
voltage automotive appli-
cations, whether they’re
located in the vehicle’s
passenger compartment
or under the hood,” said
Johnny Chang, product
manager. “The phenolic
coating option makes
them particularly suitable
for use in harsh under-
hood environments with
operating temperatures up
to +125˚C.”

They are available in
bulk, ammo pack, and
tape and reel packaging.

Varistors resist surges

Sensor aids power steering
The Magnetorque Plus
combines TT Electronics’
non-contacting torque
sensor with a multi-turn
position sensor in a single
compact package. The in-
tegrated and fully cali-
brated design can provide
engineers with an inte-
grated product for meas-

uring torque and steering
wheel angle.

Based on Hall Effect
technology, it allows a
non-contact design that
increases mechanical
durability to support a
minimum lifetime of one
million shaft rotations
without degradation of

electrical outputs. Dual
torque outputs allow ac-
curate diagnostic calcula-
tions and availability of
custom output slopes.

Instant output at power-
on increases accuracy and
means there is no standby
current. The output pro-
vides absolute multi-turn
position information up to
±900˚ of rotation.

It is fully calibrated and
compensated to provide
an easy assembly to the
steering shaft with a sim-
ple interface to system
controllers.
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Olea is Scaleo Chip’s lat-
est family of microcon-
trollers for automotive
powertrain applications in
advanced internal com-
bustion engine vehicles,
hybrid electric vehicles
and electric vehicles. De-
signed to emission and
fuel economy regulations
such as the Euro 6/7 and
Cafe standards, the mi-
crocontrollers suit power-
train architectures with
centralised engine and
transmission control or
combined electric motor
control and powertrain
supervision.

Based on a dual Arm
Cortex-R5F core, they
use the firm’s Amec (ad-
vanced motor events con-
trol) technology, a hard
real-time, determinist and
parallel signal processing
unit directly controlling
and interfacing actuators
and sensors. Its core tech-
nology relies on the com-
bination of a flexible
logic unit and powertrain-

ready peripherals set.
The company’s Silant

(safety integrity level
agent) technology is a set
of safety features to en-
sure system integrity at
hardware and software
level. Built around a
multi-core architecture, it
incorporates hardware
safety mechanisms,
achieving ASil-D ISO
26262 compliancy.

Two 32bit Cortex-
R5Fs, one in lock-step
configuration, are run-
ning at 300MHz. A 32bit
Cortex-M0 enhances IO
processing operations.

The device has all the
required memories and
interfaces to manage and
interact with most power-
train environments. This
includes 8Mbyte of flash,
512kbyte of system mem-
ory, two ADCs to sample
analogue inputs, a 64-
channels SAR ADC at
2MS/s, a six-channel
sigma-delta ADC sam-
pling up to 300kHz, serial

Microcontroller suits
powertrain applications

interfaces including SPI
ports, PSI-5 and sent
channels, and communi-
cations ports including
usart, Lin, Can, TT-Can,
Flexray and Ethernet.

For debug, test and cal-
ibration, it integrates a
high-frequency JTag port
and Arm serial wire
debug. For on-chip events
traces and data measure-
ments, its emulation de-
vice has an extend trace
memory with an Aurora
gigabit and an Arm ETM
trace port. This enables
real-time measurements,
diagnostics and MCU
timing extraction.

An access security
module provides applica-
tion protection against
hardware and software at-
tacks due to tampering,
theft and fraud.

The family will be built
over a set of scalable fea-
tures from 2 to 8Mbyte of
embedded flash, from 64

to 256 powertrain events
channels, from CABGA
516 down to PQFP 176.

First samples are avail-
able now.

The starter kit is a board
enabling performance
evaluation as well as ap-
plication development. It
includes a package of
software and tools for the
development of software
on the embedded CPU
and the configuration and
programming of Amec.

The devices are AEC-
Q100 grade one qualified
for operation between -40
and +125˚C ambient tem-
peratures. The first quali-
fied product ready for
production in volume will
be available early next
year.

ISO 26262 SEooC
(safety element out of
context) safety work
products are available to
enable safety design as-
sessments.

The devices are AEC-Q100
grade one qualified for

operation between -40 and
+105˚C ambient temperatures

Laboratory sample kits of
high-stability thin-film
chip resistors are avail-
able from Vishay Inter-
technology. The kits can
help engineers in proto-
typing and speed time to
market in various elec-
tronic systems.

They are for use in pre-
cision amplifiers in auto-
motive and industrial
electronics, sensors and
scales, telecommunica-
tions base stations, and
medical equipment.

The kits provide
roughly 100 of the most
popular resistance values
in the TNPW0402 e3

(LTW0402 e3 96/4) and
TNPW0603 e3 (LTW-
0603 e3 96/4) packages,
with 0.1% tolerances and
temperature coefficients
of ±25ppm/K. The 0402
model has 40 resistors for
every fourth value of the
E-96 series, with a resist-
ance range from 51.1Ω to
100kΩ. The 0603 has 20
resistors for every fourth
value, with a resistance
range from 10Ω to
332kΩ.

The AEC-Q200-
qualifed devices are en-
closed in cardboard tape
on labelled six-ring A5
binder pages, sorted in as-

Sample kits handle thin-film
chip resistors

cending order of resist-
ance value. The 0402 and
0603 supply a total of
3200 and 2200 resistors,
respectively.

Typical applications in-
clude engine control
units; gearbox controls;

braking, safety and power
supply systems; steering
technology; and measure-
ment control.

The devices included in
the kits are RoHS-com-
pliant with Pb-free solder
terminations.

Continental has devel-
oped a telematics module
that provides up to
100Mbit/s bandwidth
where the 4G LTE net-
work is available. Inte-
grating configurable
frequency variants, inter-
changeable options for air
interface, GPS, Glonass
and wlan into one scala-
ble module allows it to be
used worldwide.

“With our new LTE-ca-
pable telematics module,
drivers around the globe
can expand their capabil-
ities with cloud services,
lifestyle apps and many

more innovative features
to make driving more
comfortable, more effi-
cient and safer,” said
Johann Hiebl from Conti-
nental.

Applicable telematics
functions include con-
necting a smartphone to
the vehicle, on- and off-
board navigation, safety
and security services such
as advanced automatic
collision notification or
remote diagnostics, assis-
tance on the road, Wifi
hot spot for rear seat en-
tertainment and business
productivity, and apps.

Telematics module
NVidia has launched a
developer platform based
on the world’s first mo-
bile supercomputer for
embedded systems.

The Jetson TK1 devel-
oper kit provides design-
ers with the tools to create
systems and applications
that can enable cars to de-
tect pedestrians, as well
as robots to navigate
seamlessly, physicians to
perform mobile ultra-
sound scans and drones to
avoid moving objects.

With performance of
326Gflops, the kit in-
cludes a full C/C++
toolkit based on the com-

pany’s Cuda architecture,
a parallel computing plat-
form and programming
model. This is said to
make it easier to pro-
gramme than FPGA, cus-
tom asic and DSP
processors.

At the heart of the kit is
the Tegra K1 mobile
processor, the company’s
192-core super chip built
on the Kepler architec-
ture, an energy-efficient
GPU. Tegra K1’s 192
fully programmable cores
deliver advanced graphics
and compute perform-
ance in a mobile form
factor.

Kit for avoiding pedestrians
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Making the most of Most 150
A complete Most 150
coax (cPhy) tool chain,
consisting of several ele-
ments that provide every-
thing needed to develop a
Most 150-based automo-
tive system or device
using coaxial cables, has
been announced by K2L.

It includes application
development, whole-sys-
tem safeguarding, testing,
simulation, deep-system
analysis, verification and
stress scenarios. Addi-
tionally, the core of this
tool chain – the Optolyzer
Mocca Compact 150c – is
said to be the only all-in-
one hardware interface
with support for all the
major automotive bus
systems in one box, in-
cluding Can, Lin, Flexray
and Most. This integra-
tion enables common
timestamp information
for messages and events

from various sources.
In addition to the

widely used plastic opti-
cal fibre (POF) physical
layer, Most 150 supports
a low-cost electrical
physical layer based on
coaxial cables.

Demand for this is ex-
pected to be particularly
high with the OEM and
tier-one designers of
Most technology-based
automotive infotainment
systems and devices.

“We have already seen

automotive-OEM early
adopters of Most 150
coax, and this provides
them with a comprehen-
sive tool chain for devel-
opment,” said Matthias
Karcher, K2L’s senior
manager. “Developers
can use our tool chain to
create Most 150 coax ap-
plications efficiently and
with high quality.”

The Optolyzer includes
a fully integrated cPhy
front end, supporting full
Most 150c spy mode,

along with node mode
and stress capabilities. It
can also be used to per-
form analysis and verifi-
cation, as well as
automotive test system
testing and simulation.

The toolkit is also avail-
able for the testing and
simulation of Most 150
cPhy streaming applica-
tions. This helps users
send and receive Most
150 streaming data –
either synchronous or
isochronous – by clicking
a button on the gui, and
without programming a
single line of code.

The C-O converter is a
converter box that acts as
a gateway between oPhy
and cPhy Most 150 sys-
tems. It allows use of ex-
isting Most 150 oPhy
tools, reducing develop-
ment costs and speeding
time to market.


