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Red Bull Racing is to use technology from First Derivatives to analyse
sensor data from its Formula One vehicles. The Kx technology will
initially be used to analyse wind tunnel data.
Eventually, though, Red Bull will use Kx for a range of purposes

including wind tunnel experiments and the analysis of in-race data to
enable real-time decisions during grands prix.
With more than 100 sensors on a typical F1 car, the technology can

capture, integrate and analyse vast quantities of data to provide real-time
actionable insights. These insights and subsequent team and driver action
have the potential to make the difference to race results and safety, on
cars travelling at up to 300km/hr.
“Both companies are associated with power, speed, precision

engineering and innovation,” said Brian Conlon, chief executive officer of
Kx. “Over the years, F1 has proven itself as an ideal testing ground for
disruptive technologies and we look forward to bringing the power of Kx
to bear in high-value complementary markets.”

Kx helps Red Bull analyse data

vehicle-electronics.biz @velectronicsmag

Volvo has agreed to sell
tens of thousands of au-
tonomous driving-com-
patible vehicles to
ride-sharing firm Uber
between 2019 and 2021.
The base vehicles are

developed on Volvo Cars’
modular, in-house-
developed Spa scalable
product architecture. Spa
is said to be one of the
most advanced car archi-
tectures and is used on
Volvo’s top-of-the-line 90
series cars as well as the
new XC60 mid-size SUV.
The non-exclusive

agreement enhances the
strategic partnership be-
tween Volvo and Uber an-
nounced in August 2016,
and marks a new chapter
in the convergence of car
makers and Silicon Val-
ley-based technology
companies.
“The automotive indus-

try is being disrupted by
technology, and Volvo
chooses to be an active
part of that disruption,”
said Håkan Samuelsson,
chief executive of Volvo
Cars. “Our aim is to be
the supplier of choice for
autonomous driving ride-
sharing service providers
globally. Today’s agree-
ment with Uber is a pri-
mary example of that
strategic direction.”
Volvo engineers have

worked closely with engi-
neers from Uber to de-
velop the XC90 premium
SUVs. The base vehicles

Volvo to make self-driving cars for Uber
incorporate all the neces-
sary safety, redundancy
and core autonomous-dri-
ving technologies that are
required for Uber to add
its own self-driving tech-
nology.
“We’re thrilled to ex-

pand our partnership with

Volvo,” said Jeff Miller,
head of auto alliances at
Uber. “This agreement
puts us on a path towards
mass-produced self-dri-
ving vehicles at scale.”
Volvo will use the same

base vehicle for its own
independent autonomous-

car strategy, which is
planned to culminate in
the release of its first fully
autonomous car in 2021.
• Uber is working with
space agency Nasa to de-
velop flying cars and the
associated air traffic con-
trol system.

Continental and Osram
are establishing a joint
venture to combine light-
ing technology with elec-
tronics and software to
develop, make and mar-
ket intelligent lighting for
the automotive industry.
The global venture will

operate under the name
Osram Continental and
has its registered office
near Munich. The two
companies will each have
a 50 per cent stake.
The aim is to generate

annual sales in the mid-
triple-digit-million-euro
range with a workforce of
around 1500 employees
and 17 locations world-
wide. The venture is due
to start in 2018.
“Intelligent lighting al-

lows vehicle manufactur-
ers a greater degree of
flexibility when it comes
to design, and helps them
optimise development
costs,” said Andreas
Wolf, head of Continen-
tal’s body and security
business. “In the case of
Continental and Osram,

Continental and Osram
form lighting venture

we have two technology
companies combining
their complementary ex-
pertise in the context of a
joint venture to offer cus-
tomers a unique range.”
Osram will transfer its

automotive solid-state
lighting module business
to the venture. Continen-
tal will incorporate its
light control business.
“Digitalisation is bring-

ing about new potential
applications in automo-
tive lighting and hence
tremendous opportunities
that we want to take ad-
vantage of with Continen-
tal,” said Hans-Joachim

Schwabe, CEO of
Osram’s specialty light-
ing business. “Thanks to
our combined offering of
lighting and electronics,
we will be able to offer
automotive sector cus-
tomers cutting-edge prod-
ucts from a single
source.”
Osram Continental will

combine semiconductor-
based lighting modules,
electronics, optics and
software with access to
sensor technology and in-
novative light sources.
The venture will offer
end-to-end lighting for
headlights and tail lights.

Hans-Joachim Schwabe (left) and Andreas Wolf
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Car maker Seat and mo-
bile operator Telefónica
are to collaborate on mo-
bility in cities and urban
areas. The agreement in-
volves testing technolo-
gies for the 5G networks
in Spain and their use in
the connected and au-
tonomous car ecosystem.
The partnership also in-

cludes promoting Indus-
try 4.0 with digital
transformation initiatives
and co-innovation within
the manufacturing
process.
“With this agreement,

Seat consolidates itself as
a benchmark in the sec-
tor’s digitalisations,” said

Seat and Telefónica
collaborate on mobility

Seat president Luca de
Meo. “Joining forces with
Telefónica as a strategic
partner enables us to take
a major step forward in
our commitment to offer-
ing mobility that makes
lives easier for the drivers
of our vehicle. This col-
laboration will also en-
able us to use technology
to develop projects that
enhance our production
processes and relation-
ships with suppliers.”
The agreement makes

Telefónica a strategic IT
supplier to Seat, and is set
within the framework of
Seat’s strategy to position
itself as a benchmark
company in connected,
digitised mobility.
The agreement reflects

the collaboration in three
major areas of work: the
shared use of insights (in-
formation extracted from
anonymised aggregate
data) to design optimised

approaches to mobility;
the application of 5G con-
nectivity in the connected
car; and developing digi-
tal transformation proj-
ects as an integral part of
the car manufacturing
process.
“New technologies are

truly going to trigger a
revolution in the automo-
tive sector, and at Tele-
fónica we want to be the
leading partner in helping
Seat spearhead this new
phase,” said Telefónica
España president Luis
Miguel Gilpérez. “How
big data and blockchains
will influence the sector,
or how decisive 5G will
be for the future of the au-
tonomous and connected
car are a few of the inno-
vations that Telefónica
and Seat are going to
work on together.”
The rollout of Tele-

fónica’s 5G networks
should offer a qualitative

leap in the capacity, qual-
ity, latency and speed of
te lecommunicat ions ,
which should enable the
creation of experiences
and use cases of the con-
nected vehicle.
Both companies will

propose and assess appli-
cations for this technol-
ogy in vehicles. The
proposals that are identi-
fied as offering added
value will be put through
pilot tests in real-life set-
tings.
Furthermore, the coop-

eration will also look at
Industry 4.0 initiatives in
the vehicle manufacturing
process. They are collab-
orating on a proof of con-
cept based on blockchain
technology to improve
the tracking of parts
within the supply chain at
Seat’s Martorell factory.
The agreement also

provides for the imple-
mentation of tools and
joint mechanisms that fa-
cilitate data collection,
management and analy-
sis, all while respecting
the principles of privacy,
confidentiality and trans-
parency of user-owners.
In addition, both compa-
nies will work together to
explore the benefits of big
data and the shared use of
data in designing mobility
proposals. In this sense
optimised mobility will
be developed for cities
and urban areas that im-
plement smarter traffic
and parking management
or other related services.

Luca de Meo (left) and Luis Miguel Gilpérez

TheAutosar development
partnership has appointed
Kenji Nishikawa as chair-
man and Stefan Rathge-
ber as deputy-chairman.
It has also confirmed
Thomas Scharnhorst as
spokesperson. Their term
of office is till June 2018.
Nishikawa is part of the

Autosar steering commit-
tee and general manager
at Toyota. He replaces
Lorenz Slansky from
Daimler as chairman.
Rathgeber is an electri-

cal engineer and head of
software at Continental.
He held the position of
Autosar spokesperson in
2016.

Autosar changes
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Artificial intelligence
combined with telematics
can help electric vehicle
owners complete up to a
fifth more journeys be-
tween charges, remove
range anxiety and enable
greater fleet utilisation.
Spark EV developed the

sensor technology, cloud-
based machine learning
analysis software and a
smartphone app. It analy-
ses live driver, vehicle
and other data sources,
such as the weather and
congestion, and uses its
AI software to increase
the accuracy of journey
predictions.

Using machine learn-
ing, it automatically up-
dates predictions after
each journey, continually
improving efficiency.
Drivers and fleet man-

agers enter their journey
through the app, web in-
terface or existing fleet
management software,
and it advises whether
they will be able to com-
plete it, based on live
data, previous trips and
charge-point locations.
This delivers reassur-

ance to fleet managers
and drivers that they will
be able to schedule and
complete jobs without

running out of charge, re-
moving range anxiety
while increasing the
amount of potential vehi-
cle journeys by an addi-
tional 2.8 per day.
Managers can add extra

journeys or drop-offs to
EV routes, based on re-
maining capacity.
“Fleet managers under-

stand that the future in-
creasingly revolves
around electric vehicles,
due to new legislation
coming into force around
the world, a move away
from diesel and rapid
growth in EV sales,” said
Justin Ott, CEO of Spark

EV Technology. “How-
ever, existing methods of
predicting range between
charges are not accurate
enough for fleet use, lead-
ing to range anxiety and a
consequent drop in pro-
ductivity as managers cut
back the number of jour-
neys to avoid potentially
running out of power.”
Delivered through a

monthly subscription, it
integrates with fleet man-
agement and scheduling
systems through its open
API, or can be used on its
own for smaller fleets and
be installed with all cur-
rent EVs.

AI lets EV fleets optimise charging routes

Visteon, an automotive
electronics supplier, and
PT Astra Otoparts, an In-
donesian automotive
component maker, are ex-
panding the production
and supply of instrument
clusters and multi-func-
tion displays to vehicle
and motorcycle manufac-
turers in Vietnam.
As a fully owned sub-

sidiary of PT Astra Vis-
teon Indonesia, a joint
venture between Visteon
and Astra Otoparts, the
Vietnam facility will ini-
tially manage pre-deliv-
ery, quality inspection
and just-in-time delivery
of instrument clusters and
information displays for
Honda’s manufacturing
facility in Hanoi.
“Strengthening our rela-

tionship with Honda –
one of the world’s largest
motorcycle manufactur-
ers – Astra Visteon Viet-
nam will play an
important role in driving
further growth by supply-
ing innovative electronics
in the fast-growing two-
wheeler market,” said SK
Banerjee, director of Vis-
teon’s Asia operations.
“Today’s consumers ex-
pect a connected mobility
experience and, as part-
ners, we are in a strong
position to lead the evolu-
tion of electronics and
software content in the
motorcycle segment.”

Honda target
for Vietnam
cluster facility

RFpro is acquiring key
assets and expertise from
Image Space so it can
leverage the experience
and technology that
Image Space has been de-
veloping in the field of
simulation realism for
more than 25 years,
specifically the ISIMotor
including the gMotor
graphics engine.
Originally created for

the gaming industry, ISI-
Motor is a gaming engine
for racing simulations.
RFpro has used the tech-
nology to provide engi-
neering grade vehicle
simulation software to
develop and test vehicle
dynamics and, more re-
cently, autonomous vehi-
cle systems
“Over the last ten years

we’ve dedicated our team
to producing realistic and
verifiable, rather than cin-
ematic, simulation,” said
Gjon Camaj, owner of
Image Space and now a
VP at RFpro. “That focus
paid off with the emer-
gence of the autonomous
driving simulation mar-
ket. Our overall simula-
tion architecture and
graphics engine delivers,
out of the box, the tools
and techniques that are
required for deep learning
based perception systems
driven by camera, lidar
and radar feeds.”

RFpro acquires graphics
engine from Image Space

RFpro has been licens-
ing Image Space’s tech-
nology for more than ten
years, integrating with the
simulation systems it sup-
plies to vehicle manufac-
turers. The company has
doubled in size over the
past two years, due to the
increasing demand for
driving simulation among
OEMs, tier-ones and,
more recently, au-
tonomous AI start-ups.
“Vehicle manufacturers

and their suppliers are in-
creasing their investment
in the development of
adas and autonomous
systems,” said RFpro’s
technical director Chris
Hoyle. “That places the
emphasis on the develop-
ment and validation of
deep learning systems for
both perception, using
cameras, radar and lidar
to detect the environment,
and prediction, to plan a
path through the road
ahead, allowing for traf-

fic, pedestrians, road sig-
nals and hazards.”
RFpro’s method for

adas and autonomous
testing starts with the
generation of training
data sets for deep neural
network models. A simu-
lated test scenario can be
conducted unattended
across clusters of PCs,
where test parameters,
such as the time of day,
weather and lighting con-
ditions, can be varied al-
most infinitely to validate
the system fully.
The same virtual envi-

ronment can also be im-
plemented in real time,
allowing human drivers
to join the simulation.
This provides a world
where multiple au-
tonomous vehicles, each
with multiple sensor
feeds, can interact with
other human drivers in
simulators and pro-
grammed traffic and
pedestrians.

RFpro hopes the acquisition will lead to
more realistic simulation
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Intel is seeking help from
the University of Luxem-
bourg to find ways to
make autonomous cars
more secure.
The partnership agree-

ment with the university’s
Interdisciplinary Centre
for Security, Reliability &
Trust (SnT) plans to make
vehicles more resilient, so
they can neutralise at-
tacks by hackers automat-
ically, and self-heal
before an attacker can
compromise too many es-
sential functions.
The agreement follows

SnT’s involvement in the
Intel Collaborative Re-
search Institute for Col-
laborativeAutonomous &
Resilient Systems (ICRI-
Cars), with the work
being carried out by re-
searchers from SnT’s
Critical & Extreme Secu-
rity & Dependability Re-
search Group (Critix).
The research will focus

on solving security prob-
lems impacting safety,
caused, for example, by
the need for self-driving
cars to collaborate with
one another.
To drive safely, these

cars will need to share in-
formation about their
environment, from road-
works and weather condi-
tions to pedestrians

stepping out into the road.
Unfortunately, the com-

plex software and con-
nectivity necessary for
such collaborative au-
tonomous driving makes
these systems more vul-
nerable to attack. For ex-
ample, hackers could
interfere with sensor de-
vices or communications
between vehicles to take
control of several cars
and block an emergency
route, or appropriate po-
lice and military vehicles.
Driving control systems
could even be hacked to
cause accidents.
Using current methods,

this would be prevented
by ensuring systems are
free from the software
faults and vulnerabilities
that hackers exploit, but
this is no longer feasible.
“We can realistically

aim to verify only 15,000
lines of code in a piece of
software – the equivalent
of 13 experts working
fulltime for a year,” said
research scientist Marcus
Völp. “To give that some
context, Windows 10 has
around 50 million lines of
code. Therefore we need
to accept that attackers
will find vulnerabilities
and hack into cars, mean-
ing we need systems ca-
pable of real-time

Luxembourg Uni
helps Intel secure
autonomous cars

response and rejuvenation
while under attack.”
Using methods being

developed by Critix, any
one system within a car –
for example the engine
control system responsi-
ble for fuel injection and
air calibration – would be
made up of multiple inde-
pendent software compo-
nents, rather than just
one. More than a third of
these components would
need to be compromised
for a hacker to manipulate
the system.
Further, with Critix’s

approach each compo-
nent is like a labyrinth,
and to compromise it a
hacker needs to find the
way to the heart of that
labyrinth. While this is
happening, however, any
previously compromised
components would self-
heal and re-design them-
selves, so a hacker would
constantly be faced by an
array of new labryinths.
“This isn’t only a theo-

retical challenge, but also
a practical one,” said
Paulo Esteves-Veríssimo,

head of Critix. “One of
the major difficulties here
is to ensure that the reju-
venation can happen in
real time without over-
heating critical systems.”
Similarly, the team

must guarantee that while
individual components
rejuvenate, the remaining
components remain oper-
ational and safe.
The team’s work on au-

tonomous driving has al-
ready borne fruit. In a
2016 paper, they identi-
fied significant gaps be-
tween the measures taken
to ensure that cars are
safe and those taken to
ensure they are secure.
Through their current
work, they are developing
the methods and proto-
cols needed to address
this gap, moving towards
the ultimate goal of auto-
matic resilience against
attack.
The mission of the

ICRI-Cars is the study of
security, privacy and
safety of autonomous sys-
tems that may collaborate
with each other.

From the left: Marcus Völp, David Kozhaya and
Paulo Esteves-Veríssimo

Acronis is to provide
cloud storage, backup and
active ransomware pro-
tection based on artificial
intelligence for the Re-
nault Sport Racing IT in-
frastructure.
The announcement was

made with the team man-
ager and four-time For-
mula One world
championAlain Prost at a
gala event in Paris, where
the team celebrated its
third consecutive For-
mula E championship.
“We are happy to have

Acronis as a partner, as
they share our values and
passions for innovation,”
said Prost. “Every team

needs data to improve
performance and technol-
ogy. Acronis makes sure
every bit of our data is
protected and accessible
to us when we need it.“
Renault will begin de-

ploying the technology
starting with Acronis
Storage, a software-de-
fined storage product, to
achieve scalability and
streamline the manage-
ment of rapidly growing
amounts of data. High-
definition video feeds,
race simulation models,
designs, wind tunnel tests
and telemetry data must
be stored, protected and
shared among multiple

teams to ensure perform-
ance improvements, as
well as compliance with
FIA regulations regarding
the access to historical
data.
Data are important for

winning races. Acronis
Storage and Acronis
Backup Cloud will help
Renault avoid downtime
and any disruptions
caused by data loss.
“We’re pleased to wel-

come Acronis as our in-
novative technology
partner and as team part-
ner of our Formula E
Team Renault,” said
Cyril Abiteboul, Renault
Sport Racing managing

director. “We operate in a
highly competitive envi-
ronment where losing
data is not an option.
Acronis is perfectly posi-
tioned to protect our sys-
tems from downtime
caused by data loss.”
Acronis Storage pro-

vides universal access
over multiple protocols
iSCSI, S3, Acronis
Backup Gateway, NFS
and SMB/CIFS, with
VTL coming in 2018.
Acronis CloudRaid tech-
nology provides seamless
scalability for redun-
dancy; blockchain-based
Notary allows data certi-
fication and validation.

Acronis uses AI to protect Renault racing team
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Automotive safety sys-
tems company Autoliv
has signed a research
agreement with the Mas-
sachusetts Institute of
Technology AgeLab. The
two-year long collabora-
tion aims to develop a
semi-autonomous vehicle
prototype that demon-
strates the future of
human-centred artificial
intelligence (AI) in the
automotive space.
The mission of this re-

search collaboration is to
develop AI that under-
stands and manages the
state of the driver to cre-
ate a safe and enjoyable
experience in semi-au-
tonomous vehicles.
At the core of the

research is the develop-
ment and real world eval-
uation of deep learning
algorithms that can en-
able effective communi-
cations and the transfer of
control between humans

Autoliv and MIT partner
on human-centric research

and machines.
This includes sensing

driver gaze, emotion,
cognitive load, drowsi-
ness, hand position and
posture, and fusing this
information with the per-
ception of the driving en-
vironment to create safe,
reliable vehicles that driv-
ers can learn to trust.
“We are looking to lead

the world in the applica-
tion of state-of-the-art

deep learning methods for
semi-autonomous vehicle
systems in a way that en-
sures the human being is
the core focus of every al-
gorithm and interface we
build,” said Lex Fridman
from MIT.
Learnings from the re-

search collaboration will
likely be used in the de-
velopment of software
from Zenuity, the soft-
ware joint venture be-

Human-centred autonomous vehicle research

tween Autoliv and Volvo
Cars.
“Today, 1.4 million

people die in traffic fatal-
ities every year,” said Ola
Boström, VP for research
at Autoliv. “Investments
in vehicle automation
such as adas will increase
road safety, but the intro-
duction of assistance
technology is not enough.
To save more lives, we
need to establish trust be-
tween the driver and the
car’s intelligence.”
Bryan Reimer from

MIT added: “It is clear
that the global focus on
autonomous vehicles
must begin to consider in-
creased investment in
human centred vehicle
systems that support ap-
propriate driver engage-
ment through trusted
safety and an enjoyable
mobility experience. We
believe that drivers will
be traversing the world’s
roadways for decades to
come as higher levels of
automation steadily in-
crease.”

Delphi Automotive, soon
to be called Aptiv, has
closed its acquisition of
NuTonomy, a developer
of autonomous driving
software.
NuTonomy was foun-

ded in 2013 by Karl Iag-
nemma and Emilio
Frazzoli and was named a
World Economic Forum

Technology Pioneer for
improving the safety, effi-
ciency and accessibility
of urban transportation.
With more than 100

employees, including 70
engineers and scientists,
NuTonomy contributes
scale and resources to
Aptiv’s existing au-
tonomous driving capa-

bilities, more than dou-
bling its current 100-
member autonomous
driving team and increas-
ing its access to new cus-
tomers and markets in the
emerging mobility space.
By combining efforts in

Massachusetts, Singapore
and other pilot cities
around the world, Aptiv

will have 60 autonomous
cars on the road across
three continents by the
end of the year, with the
goal to accelerate global
fleet expansion and tech-
nology development.
GCA Advisors and

Goldman Sachs served as
financial advisors to Del-
phi Automotive.

Delphi completes NuTonomy acquisition

It was all smiles in November at the ground-breaking ceremony of
BMW’s €200m battery cell competence centre in Munich. This
interdisciplinary competence centre will open in early 2019 and aims to
advance battery cell technology and introduce it into production. Around
200 jobs will be created.
“We will be concentrating all our in-house expertise along the battery-

cell value chain at our new high-tech competence centre,” said Klaus
Fröhlich, BMW board member responsible for R&D. “International
experts working in the new development labs and facilities will conduct
important research to refine cell chemistry and cell design. We will focus
on further improvements in battery performance, lifespan, safety,
charging and also costs. We will set the benchmark for the industry.”
In the labs, research and prototyping facilities, departments will analyse

cell design and cell technology. They will also create prototypes of future
battery cells, focusing on the chemical composition of the cells, use of
different materials, how the cell behaves in critical or extremely cold
conditions, charging and rapid-charging behaviour, and evaluating cell
sizes and forms.

BMW invests €200m in battery cell centre

Synopsys and the French
Alternative Energies &
Atomic Energy Commis-
sion (CEA) have set up a
joint laboratory to study
emulation techniques for
designing SoCs for auto-
motive applications.
The partnership will

look at full system verifi-
cation of complex auto-
motive SoCs and research
of fault detection and
fault recovery mecha-
nisms. The goal is to
shorten automotive de-
sign cycles and increase
design quality compliant
with industry standards.
Increasingly complex

systems are creating chal-
lenges in terms of valida-
tion, whether it is for
cyber-physical systems,
smart power management
or electronic component
safety. More powerful
emulation will be needed
to respond to the demands
of next-generation cyber-
physical systems, espe-
cially for automotive.
The joint lab will re-

spond to this need
through a partnership that
will maintain a focus on
verification and hybrid
emulation in a multi-
physics automotive simu-
lation environment.
It will also enable large-

scale hybrid co-simula-
tion for adas applications
with the combination of

Synopsys and CEA set up joint
lab to study SoC emulation

the Synopsys Zebu
Server-Three and virtual
prototyping systems.
The lab will focus on

validation of complex au-
tomotive systems that
combine physical and
cyber components, and

require the composition
of multiple simulation do-
main tools for complex
hybrid co-emulation.
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POWER THROUGH THE AGESPOWER THROUGH THE AGES

Pinkesh Sachdev discusses
monitoring and switching
of power in automobiles

Old cars at the Autoworld museum in Brussels
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It’s easy to appreciate the
benefits of the electronics that
power the many functions in a

modern vehicle, such as heated
seats, air conditioning, navigation,
infotainment and safety systems
designed to increase comfort and
overall driving experience. It’s
hard to imagine what it must have
been like just over 100 years ago
when there was not a single
electrical component in petrol-
powered automobiles.

Turn of the century automobiles
were started with hand cranks,
headlights were lit with acetylene
gas and pedestrians were alerted
with a ringing bell. Now, the
modern motorcar is at the cusp of
transforming into an electrical
system with as few mechanical
systems as possible, becoming the
biggest and most expensive digital
gadget in a person’s life.

This transformation is driven by
the market pull to be less reliant
on oil, for availability and
environmental reasons, as well as
to increase safety in combustion,
hybrid and all-electric vehicles.

As more mechanical systems are

replaced by an electronic
equivalent, power consumption
and ways to monitor it become
increasingly important. Accurately
monitoring power consumption in
an electric vehicle ultimately
provides additional peace of mind
to the driver.

Anyone who has had the
opportunity to drive a fully
electric vehicle will probably have
experienced range anxiety, the
ever-present threat that the car
battery will run out of power
before reaching the destination.
Hybrid vehicle owners have the
luxury of the petrol-powered
engine to get them home but
electric vehicles are only
recharged at charging stations,
which today are few and far
between, and take hours to
recharge the battery.

Therefore, it is important to
monitor the power consumption
of each electronic sub-system
continuously and accurately. This
information can also be used to
advise the driver on ways to
preserve battery life and extend
driving range.

Fig. 1: Measuring input voltage and load current (sense voltage)
on a power supply rail

Further power savings are
afforded by disconnecting idle
modules from the power bus.
Monitoring sub-system current
and power levels may also reveal
any abnormal trends in its long-
term performance, predicting
failure before it occurs and
flagging in a service request to the
auto repair shop.

The benefits of power and
energy monitoring extend to
diagnostics, where fault logging
and wireless access to data can
provide rapid debugging and
reduced repair costs and
downtime.

Monitor and control
To monitor an electronic system’s
power consumption, both current
and voltage need to be measured
continuously. Voltage can be
measured directly with an
analogue-to-digital converter
(ADC). A resistive divider may be
needed if the ADC input range is
lower than the monitored voltage,
see Fig. 1.

For measuring current, a sense
resistor is placed in the power
path and its voltage drop is
measured. As shown in Fig. 1, a
transconductance amplifier
converts the high-side sense
voltage into a current output that
passes through a gain-setting
resistor to develop a ground-
referenced voltage, proportional
to load current and suitable for
feeding to an ADC.

To reduce power loss, the full-
scale sense voltage is limited to a
few tens of millivolts. Hence, the
amplifier input offset needs to be
better than 100µV. To calculate
power, the voltage and current
readings have to be multiplied by
the microcontroller or processor

Fig. 2: Power supply rail on-off switching
with an n-channel mosfet

accessing the ADC data through
its digital interface. To monitor
energy consumption, the power
readings are accumulated (added)
over time.

To switch power,
electromechanical relays are
typically used in automotive
circuits. To save space, relays are
replaced with solid-state switches
such as n-channel and p-channel
mosfets, yielding PCB designs
where every component resides
on the same board and are
assembled by the same solder
reflow process.

P-channel mosfets are turned on
by pulling their gates low and
turned off by connecting their
gates to the input voltage. As
compared with n-channel mosfets,
p-channel mosfets cost more for
the same on-resistance and their
selection narrows at higher
current levels (above 10A).

N-channel mosfets are the best
choice for handling high currents
but they need a charge pump to
raise the gate above the input
voltage. For example, a 12V input
will need 22V, which is 10V
higher, on the mosfet gate. Fig. 2
shows an implementation of a
power switching circuit.

The common supply bus also
needs protection from short-
circuit and overload faults that
may occur on any one card or
module. To implement a circuit
breaker, the output of the
amplifier in Fig. 1 can be
compared against an overcurrent
threshold to turn off the gate
driver of Fig. 2. This replaces
fuses, which respond slowly, have
wide tolerance and need
replacement when they blow. To
save board space, it is desirable to
have an integrated product for

switching, protecting and
monitoring power flow over
automotive power buses.

Integration
A hot swap controller and circuit
breaker combined with energy
telemetry and eeprom (Fig. 3) can
address high current applications
with an innovative dual current
path feature. The controller
ensures safe turn-on and turn-off
of supplies in the 2.9 to 33V range
by controlling external n-channel
mosfets to power up bulk
capacitors gently, avoiding input
supply glitches and damaging
current levels.

Sitting at the gateway to board
power, the device’s 0.7% accurate
12 or 16bit ADC reports board
voltage, current, power and
energy consumption through an
I2C/SMBus digital interface.
Internal eeprom provides non-
volatile storage for register
configuration and fault log data,
speeding debug and failure
analysis during development and
field operation.

Such a device with a 2%
accurate current-limited electronic
circuit breaker reduces overdesign

that becomes more important at
high power levels. During
overcurrent conditions, it folds
back its current limit to maintain
constant mosfet power dissipation
for an adjustable timeout period.
After the timer expires, the circuit
breaker disconnects the faulting
module from the common supply
bus.

An idle module can also be
disconnected from the power bus,
saving power. Digitally
configurable circuit breaker
threshold enables dynamic
adjustment with load changes and
eases selection of low value sense
resistors. Minimum and maximum
values of the monitored electrical
parameters are recorded, with
alerts raised when they exceed
8bit adjustable thresholds.

To prevent catastrophic damage
to the board, the mosfets are
continuously monitored for
abnormal conditions such as low
gate voltage and drain-to-source
short-circuit or large voltage drop.

Sharing paths
Although the device controls a
single supply, it provides two
parallel current-limited paths for
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Fig. 3: Circuit breaker with power and energy telemetry and eeprom

Fig: 4: Low stress staged start configuration provides
lowest cost for more than 50A applications Fig: 5: Start-up with low stress staged start configuration: Gate 1

turns on first to trickle-charge the output with a low 2A inrush
current level; Gate 2 turns on when source (output) goes above
power-good threshold

the load current. High current
boards with conventional single-
path controllers employ multiple
parallel mosfets to reduce on
resistance, but all these mosfets
require a large safe operating area
(SOA) to ride through overcurrent
faults since parallel mosfets
cannot be assumed to share
current during current limiting.

Also, mosfet selection narrows
at higher current levels, prices go
up and SOA levels do not keep up
with reduced RDS(on).

By splitting the current into two
precisely matched current-limited
paths, the device ensures that the
two banks of mosfets share
current even during an overload
condition. For a 100A application,
each path is designed with a 50A
current limit, halving SOA

requirements, widening mosfet
selection and reducing their cost.
This is called a matched or
parallel configuration as both
paths are designed with similar
mosfets and sense resistors.

The dual current paths are also
used to decouple mosfet SOA
requirements from on-resistance.
Large SOA is important for
stressful conditions such as start-
up inrush, current limiting and
input voltage step. Low on-
resistance reduces voltage drop
and power loss during normal
operation when the mosfet gate is
completely turned on.

But these are competing
requirements as mosfet SOA
typically worsens with improving
on resistance.

The device allows using one

path with a mosfet capable of
handling stressful conditions and
the other path with mosfets having
low on resistance. This is called a
staged-start configuration.

In general, the stress-handling
path is turned on and the RDS(on)
path is kept off during start-up,
current limiting and input voltage
steps. The RDS(on) path is turned
on during normal operation to
bypass the stress path, providing a
low on-resistance for the load
current, reducing voltage drop and
power loss.

Depending on the amount of
mosfet stress at start-up, there are
two types of staged start
configurations – low stress (Figs.
4 and 5) and high stress. The high
stress staged start is recommended
for application current levels
below 50A, while the parallel and
low stress staged start
configurations are recommended
for applications above 50A.

As compared with a single-path
design, lowest mosfet cost is
afforded by the low stress staged
start configuration at the expense
of limited transient ride-through
and not being able to start up with
a load current. The parallel and
high-stress staged start
configurations start up in to a load
and afford longer fault timers,
riding through longer lasting
overload conditions and input
voltage steps.

Conclusion
The adoption of electronic content
in cars has rapidly increased in the
past two decades, driven by
functions such as power steering,
ABS, convenience, safety and
entertainment. The pace is poised
to accelerate further as cars head
towards being completely

connected and autonomous,
raising demands on precious
battery power.

Careful power consumption
monitoring along with shutting
down idle systems promises to
raise the efficiency of battery
usage. By providing board-level
electrical data, a circuit breaker as
described here can ease the task of
measuring the power and energy
consumption of each sub-system
and consequently that of the entire
vehicle.

Pinkesh Sachdev is
product marketing
engineer for mixed
signal products
at Linear
Technology,
now part of
Analog Devices
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Whether as a
transportation option
for the emerging mass

markets or as an element of
multimodal mobility in
megacities, two-wheelers are
increasingly in demand.

By 2021, the annual global

TWO WHEELS GOOD

A look at how
the advances in
vehicle technology
are affecting the
two-wheel market

production of two-wheelers is
forecast to reach around 160
million units – one-third more
than today.

This makes motorcycle
technology a remarkable driver
for business.

Take Bosch for example. Its

two-wheeler and powersports
business unit in Yokohama, Japan,
continues to gain momentum. The
business unit has registered sales
growth of more than 20 per cent
compared with 2016 − twice as
fast as the market. And by 2020,
Bosch is set to reach sales of

€1bn with motorcycle
technologies.

The company provides
assistance systems, connectivity,
and powertrain and electrification
systems for two-wheelers and
powersport vehicles.

Connectivity
One of Bosch’s goals is to make
riding accident-free. Two-wheeler
safety starts right from the e-bike,
with the market’s first production
antilock braking system for e-
bikes. With this system, the
braking distance can be shortened
and the risk of flipping over the
handlebars is reduced.

According to an accident
research study, around a quarter of
pedelec (pedal electric cycles)
accidents could be reduced if all
bicycles were equipped with the
ABS technology.

Bosch has made motorcycle
assistance systems such as ABS,
MSC (motorcycle stability
control) and side view assist a
firm feature in the market. Yet the
possibilities for developing
innovative technology for safer
riding have by no means been
exhausted.

“Our vision for the future is to
use connectivity to prevent
accidents from happening in the
first place,” said Dirk Hoheisel,
member of the board of
management of Robert Bosch.
“Technologies for automated and
connected driving are taking the
development of cars forward at an
incredible pace; if motorcycles are
to overcome the challenges
related to future mobility, they
need to have access to the same
technology.”

For this reason, Bosch is

creating connectivity that allow
riders to communicate with
vehicles, the infrastructure, and
other road users in general, such
as a digital protection shield that
lets motorcycles and cars talk to
each other.

Long before drivers or their
vehicles’ sensors catch sight of a
motorcycle, this technology
informs them that a motorcycle is
approaching, allowing them to
adopt a more defensive driving
strategy.

Another product that allows the
rider to be connected and safe is
the connected horizon; riders can
look around the next bend and get
advance warning of possible
hazards. By 2025, more than 70
per cent of newly registered
motorcycles worldwide will be
connected.

Impact
It is not only connectivity that is
continuing to pick up pace, but
also electromobility. In the years
ahead, the market for light electric
vehicles such as e-scooters is
expected to grow by about 40 per
cent.

Studies indicate that some 100
million such vehicles will be
manufactured worldwide by 2020.

“Electromobility will take off
much more rapidly in small-
vehicle segments,” said Hoheisel.
“Small electric vehicles have a
bright future, worldwide.”

Bosch has developed scalable
powertrain systems that enable the
electrification of light vehicles on
four, three or two wheels, such as
the Govecs eSchwalbe or the
Aima e-scooter. The systems
comprise a motor, control unit,
battery, charger, display (HMI)
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and connectivity box, as well as
an interactive app that connects
the rider’s smartphone with the
vehicle.

These electrified powertrains are
scalable across all performance
classes between 0.25 and 20kW.
Vehicle manufacturers benefit
from a system that can be quickly
integrated, and that means less
development effort.

This reduces complexity,
variants and cost – for
manufacturers and thus also for
anyone who wants to drive
electrically through their city.

One further advantage: the small
vehicles not only reduce
emissions, but noise as well.

“Megatrends such as
urbanisation and sustainability
will fundamentally change
mobility and the motorcycle as we
know it today” said Hoheisel.
“Bosch technologies make the
motorcycle fit for the future: first
by making it safer, second by

Side view assist motorcycle technology

Bosch is creating connectivity that allow riders
to communicate with vehicles

making its powertrain more
efficient.”

Bosch’s vision is to make the
mobility of the future accident-
free, stress-free, and
emissions-free – and this goes for
motorcycles as well.

While the company is stepping
up its efforts related to electrified
mobility, it is also continuing to
improve the combustion engine
with electronic engine
management.

This allow two-wheelers and
powersport vehicles to satisfy the
latest emissions regulations, such
as Euro 5 and BS 6 (Bharat stage),
and can reduce CO2 emissions,
while still meeting the demand for
the latest functionalities and
improved performance.

ON THE MOVEON THE MOVE

Clive Davis shows how portable
instruments can bring versatility
to automotive testing
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Today’s automotive
engineers face challenges
in two key areas. First is

the detection and remedy of
design and manufacturing issues,
and particularly the need for fast
identification of faults so
remedies can be speedily
implemented. Secondly, there is a
need for performance and
efficiency improvements in the
propulsion and energy storage
systems of electric and hybrid
vehicles.

Both these challenges require
laboratory quality instruments that
can be used in the field to measure
and record real-life operational
situations.

To establish the types of
measuring equipment that are
required for testing power
electronics systems, it is useful to
look at the various stages in the
development of a power
electronics product.

Architecture and design
At the architecture and design
stage, the key factors in the
selection of a test instrument

oscilloscope and multimeters,
they add high levels of precision
and accuracy to field
measurements, isolated inputs for
measurements at high voltage
levels, and large-memory
capabilities that allow long-term
recording for many hours or even
days.

Plug-in modularity
Another key feature can be plug-
in modularity, which allows such
an instrument to be configured to
suit a variety of applications. This
flexibility can be achieved by
incorporating slots that can be
populated with different types of
user-swappable input modules.

This means, for example, that
four isolated 16bit voltage inputs
could be measured at speeds of
megasamples per second (MS/s)
alongside 16 temperatures or two

separate Can or Lin buses each
containing 60 signals. Changing a
single module could enable
measurement at 100MS/s with
12bit and 1kV of isolation.
Meanwhile, some instruments
have logic inputs always
available, with even more
available by swapping a further
module. With a module that
allows, for example, up to
5Gpoint of data per channel to be
recorded directly to an SD card,
the instrument could be used for
continuous recording up to 50
days.

The unit in Fig. 1 is based on an
A4-sized chassis and weighs
2.6kg excluding battery and under
4kg when populated with a battery
and two four-channel modules. A
built-in rechargeable battery
provides three hours of
continuous operation and can be

combined with either mains or 10-
30V DC power.

Engineers have the choice of a
simple level trigger or enhanced
triggers on such things as pulse
width and waveform period, and
across multiple channels. For
example, the wave window trigger
is suitable for AC power-line
monitoring, and enables voltage
sags, surges, spikes, phase shifts
or drop-outs to be captured for 40
to 1000Hz waveforms.

A Can monitor function can
enable monitoring of Can frame
data as trends. The trends can be
displayed as waveforms, and
compared with other analogue
waveforms.

Applications
Several applications for such
instruments have already
emerged. In one example, aFig. 1: Scope-corder with user-swappable input modules

Fig. 2: Inverter evaluation using the scope-corder to monitor signals via the Can bus

include fast inverter switching,
high-frequency dynamic
behaviour, overshoot on pulses
and the need to trigger on
individual waveforms.

Measurements of this type
require an oscilloscope: ideally a
mixed-signal instrument with
multiple channels – eight is an
ideal number to view input and
output signals in three-phase
systems.

Efficiency validation
Moving on to efficiency
validation, the key factors
required in testing an electric
drive are power analysis,
conversion efficiency, harmonic
measurement, and the battery
charge and discharge process.

For tests of this type, the
instrument of choice is the power
analyser, offering high precision,
high accuracy, high stability and
the ability to carry out calibrated
measurements.

Insight and analysis
A deeper insight into an
application requires the

measurement and analysis of a
combination of electrical,
mechanical and physical signals
and, in automotive applications,
signals from buses such as Can
and Lin. These results then have
to be processed with various
calculations being carried out to
produce trend displays, which in
turn are combined into a single
measurement overview from
which it becomes possible to find
relationships and interactions
between different parts of the
drive system acting alongside one
another.

For this type of measurement,
providing a unique insight into the
dynamic behaviour of a system, a
relatively new class of instrument
known as a scope-corder
combines the features of an
oscilloscope and a data-
acquisition recorder.

Portability
Transferring the above types of
testing from the laboratory to a
production vehicle adds a number
of challenges, specifically relating
to portability and the availability
of power in the field. Fortunately,
these challenges have now been
addressed in the type of compact
lightweight portable instrument
shown in Fig. 1.

This allows automotive
engineers to make more accurate
and precise measurements, and
record them over long periods of
time.

They combine the features of a
general-purpose oscilloscope and
those of a high-performance data
acquisition recorder in a single,
portable instrument. Unlike
alternative portable measuring
instruments such as portable
oscilloscopes and combined
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hybrid electric vehicle
manufacturer is using one to
check the performance of wireless
charging circuits for electric
vehicles. These vehicles will have
to park in a specific place to
interface with the charging
circuitry, and the better the
alignment of sender and receiver,
the better the charging efficiency
and its effect on the lifetime and
performance of the battery. Using
an optional GPS module to
indicate the parking position, the
unit monitors the variation in
measured voltage and current
during charging.

Using two instruments, the
manufacturer can map the
transmitter and receiver to
correlate data from the complete
charging process and battery
system. Isolation technology
renders it immune to the
inaccuracies caused by the
surrounding electrical systems,
inverters and power supplies.
Having a large memory and long
duty cycle, it can record for the
entire time it takes for the
charging circuit to recharge the
battery under test.

Another application has come
from a motorcycle manufacturer
which has chosen such an
instrument not only because of its
compact lightweight form factor
and ability to attach easily for
long-term durability testing but
also because of the flexibility of
the modular design that allows the
instrument to be adapted to the
test being carried out.

The manufacturer was
previously using a more standard
bench instrument but the
motorcycle was difficult to ride
and therefore it was hard to
recreate authentic conditions to

Wireless charging requires vehicle to park in a specific place; a GPS
module can indicate the position while an instrument monitors
variations in measured voltage and current during charging

capture any anomalies. In
addition, the test vehicle required
further adapting to run different
tests or multiple motorcycles for
different tests.

Conclusion
Scope-corders allow engineers to
see what precisely happens to
automotive systems in the field in
the real production environments

rather than trying to simulate or
emulate conditions in the
laboratory or to build complex
vehicle-mounted test rigs.

Clive Davis is
European
marketing
manager for
Yokogawa Test
& Measurement
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An Autosar starter kit for
NXP’s S32K Arm Cor-
tex-based microcontroller
(MCU) is available from
Arccore.

The kit includes the
Arctic Core basic soft-
ware, Arctic Studio tool
chain and a microcon-
troller abstraction layer
(Mcal) from NXP. Com-
ponents are available free
with a 60-day evaluation
licence and are integrated
in a user-friendly devel-
opment environment.

Combined with the
S32K MCU’s features,
scalability and automo-
tive-grade software tools,
the kit provides a starting
point for developers of
traditional and emerging
Autosar applications.

Arctic Core contains
features for automotive
ECUs including commu-
nications, diagnostic and
ISO 26262 compliant
safety services, and a
real-time operating sys-
tem. Theo IDE provides a
software development en-
vironment based on the
Eclipse framework. The
Mcal software enables
access to the MCU’s pe-
ripherals such as commu-
nications and control
ports for input and output.

Autosar kit
A 1/1.7-type stacked
cmos image sensor from
Sony is equipped with a
7.42 effective megapixel
RCCC filter for forward-
sensing cameras in adas
applications.

The IMX324 is capable
of approximately three
times the horizontal reso-
lution of conventional
products, which enables
high-definition image
capture of distant road
signs approximately
160m ahead of the cam-
era.

A pixel binning mode
raises the sensitivity in
low-light environments,
achieving a sensitivity of
2666mV, making it possi-
ble to capture images of
pedestrians and obstacles
even in the dark that are

Cmos image sensor
reaches 7.42Mpixel

equivalent to in the
brightness of moonlight.

Even in environments
with uneven, mixed lev-
els of brightness, due to
headlights and streetlights
when driving at night, the
sensor has a function that
alternately captures dark
sections at high-sensitiv-
ity settings and bright
sections at high resolu-
tion, enabling high-preci-
sion image recognition
when combined with the
signal processing of the
latter stage.

The stacked configura-

tion arranges the pixel
array and signal process-
ing circuit in layers to
allow for a compact size
and low power consump-
tion while still delivering
high resolution.

This image sensor is ex-
pected to be compatible
with the EyeQ 4 and 5
image processors being
developed by Intel sub-
sidiary Mobileye.

This sensor is planned
to meet AEC-Q100 grade
two. Sony has also intro-
duced a development
process compliant with
ISO 26262 for Asil B,
with a goal of Asil D for
failure detection, notifica-
tion and control.

A security feature pro-
tects the output image
from being altered.

Elma has created a rail-
way-ready version of its
Cisco-enabled family of
rugged systems for the
network edge. Made to
meet EN 50155, the Net-
Sys-5304 can be included
in railway operations, ei-
ther by the wayside or in
the train itself.

Incorporating Cisco’s
5915 ESR embedded
services router with enter-
prise IOS and mobile
ready net capabilities, it is

a SWaP-optimised system
that can be customised.

Central to the ESR is an
on-board hardware en-
cryption engine that en-
sures all data, video and
voice are handled se-
curely, without interrup-
tion. It also includes radio
aware routing, quality of
service support and mo-
bile ad hock networking
as well as dynamic layer-
three IPv4 and v6 routing
and a dynamic link ex-

change protocol.
The fanless design pro-

vides passive conduction
cooling and reduces
maintenance needs as
well as possible compo-
nent failures. The M12
connectors and an IP67
rating ensure the system
can withstand severe en-
vironmental conditions,
such as intense shock, vi-
bration and humidity typ-
ically found in rugged,
mobile applications.

Rugged system ready to catch train
Certified by SGS-TÜV
Saar, the Vesa DSC 1.1
encoder is the first of
Hardent’s Asil-B ready IP

products to be released
and should let automotive
semiconductor suppliers
and OEMs create ISO

IP core meets Asil B requirements
26262 compliant systems
for safety-critical auto-
motive display applica-
tions using the Vesa DSC
standard.

Vesa DSC is a visually
lossless video compres-
sion algorithm designed
to decrease the bandwidth
requirement by up to
three times, enabling the
use of the existing physi-
cal interface infrastruc-
ture in a car with an
increased number of dis-
plays at higher resolu-
tions.

The IP core contains ad-

ditional safety features
such as self-check, con-
trol output diagnostics
and ram error-correcting
code, which detects tran-
sient and permanent
faults that may affect
functionality, and reports
them to the host system to
inform the driver.

The core has undergone
an ISO 26262 certifica-
tion process to ensure that
OEMs can achieve the
Asils needed for automo-
tive display applications
using Vesa DSC technol-
ogy.

An active rectifier con-
troller with reverse input
protection to -40V is
available from Analog
Devices. The Power by
Linear LT8672 has 3 to
42V input voltage capa-
bility and is suitable for
automotive applications
that must regulate
through cold-crank and
stop-start with input volt-
ages as low as 3V and
load dump transients up
to 40V.

The device drives an
external n-channel mos-
fet, providing a 20mV
drop, reducing power dis-
sipation by 90% com-
pared with a Schottky

diode, eliminating the
need for a heat sink.

The fast transient re-
sponse lets it meet auto-
motive applications
requiring AC input ripple
rectification up to
100kHz. Additionally, its
20µA quiescent current
while operating and
3.5µA in shutdown are
suitable for always-on
systems.

The combination of the
MSop-10 package and
external mosfet ensures a
compact footprint.

It combines 3V mini-
mum input capability and
a 20mV drop, enabling it
to ease the minimum

Active rectifier controller
with reverse protection

input voltage requirement
during cold-crank and
stop-start, providing sim-
pler and more efficient
circuits. If the input
power source fails or is
shorted, a fast turn-off re-
duces reverse current
transients. Also, a power-
good pin signals when the
external mosfet is ready

to take load current.
An industrial tempera-

ture version, the
LT8672IMS, is tested and
guaranteed to operate
from a -40 to +125˚C op-
erating junction tempera-
ture. The LT8672HMS
version operates from a
-40 to +150˚C operating
junction temperature.
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Rtos backs FPGA-enabled
multiprocessor SoCs
Green Hills Software’s
Integrity real-time operat-
ing system and support-
ing products and services
portfolio are available for
the Zynq UltraScale+
MPSoC from Xilinx. The
combined platform brings
the software programma-
bility of a 64bit processor
and the hardware pro-
grammability of an FPGA
to the Integrity run-time
foundation for those cre-
ating compute-intensive
applications for automo-
tive intelligence, indus-
trial vision and defence.

Integrity lets software
teams safely and securely
run software of different
levels of criticality on the
same processor while
guaranteeing software
tasks the system re-
sources they need. Bene-
fits include safe
consolidation of multiple
processors and accelera-
tors, less expensive bill of
materials, faster time-to-
certification and trusted
run-time determinism.

The UltraScale+
MPSoC is a combination
of Arm 64bit cores and
FPGA fabric, enabling
the software programma-
bility of a processor with
hardware programmabil-
ity of an FPGA, improv-
ing performance,
flexibility and scalability
when compared with

SoC-only designs. It
combines quad 64bit Cor-
tex-A53 cores and dual
Cortex-R5 cores, GPU,
power management, lock-
step mode, H.265 and
H.264 video encode and
decode, and high-speed
communications periph-
erals.

Starting with base sup-
port for Xilinx’s reference
platform, users have a set
of capabilities to build
from for their custom
products.

Integrity performance-
focused support for the
Arm 64bit Cortex-A53
cores leverages Neon
SIMD and hardware vir-
tualisation.

As an optional future
feature, the Integrity Mul-
tivisor secure virtualisa-
tion extension safely runs
guest operating systems
such as Linux and An-
droid alongside real-time
critical applications re-
quiring safety and secu-
rity, assuring freedom
from interference with
native speed performance
and inter-process commu-
nications.

Included are the Multi
64bit IDE and debugger,
C/C++ optimising com-
pilers and 64bit toolchain,
profiler and other inte-
grated time-saving tools.

Integrated code quality
tools include Misra
C/C++ code quality ad-
herence checker and
DoubleCheck static
analyser.

Multicore run-control,
board bring-up, low-level
debugging and real-time
trace debugging are avail-
able with the Probe and
SuperTrace Probe using
CoreSight from Arm.

An embedded crypto-
graphic toolkit with FIPS
140-2 compliant services
secures embedded de-
vices through secure
boot, secure data storage,
secure networks (SSL,
TSL, IPSec and SSH) and
digitally signed secure
OTA firmware updates.

Cloud-based device
lifecycle management
manages secure creden-
tials throughout the man-
ufacturing supply chain,
even over untrusted net-
works.

Functional safety test for SoCs
Validated built-in-self-
test (BIST) and repair IP
from Synopsys lets de-
signers achieve stringent
levels of functional safety
for automotive systems-
on-chip (SoCs).

It includes the Asil D
ready-certified Design-
Ware Star memory sys-
tem, Star hierarchical
system and DFTMax
LogicBIST software
qualification kit, as well
as Arc HS processors,
providing test and repair
of memory and logic
blocks with automatic test
integration and validation
of analogue and mixed-
signal IP.

By providing a pre-ver-
ified functional safety
test, this helps designers
ensure high test coverage,
achieve low defective
parts per million and
reach the required Asils.

The system uses an
IEEE1500/1687-based
infrastructure to reduce
integration risk and pro-
vides multiple configura-
tions to balance SoC test
time, floor planning and

system constraints. It in-
cludes complete test and
repair capabilities for on-
chip and CPU and GPU
memories, logic blocks,
and analogue and mixed
signal IP.

The DesignWare Star
memory system provides
memory BIST and repair
capabilities with support
for early silicon debug
and in-field diagnostics
using algorithms opti-
mised for Finfet-specific
transistor defects. Error
correction code circuitry
detects and corrects sin-
gle-bit and multi-bit up-
sets to improve reliability
during operation.

The DFTMax Logic-
BIST software qualifica-
tion kit provides a
synthesis-based method
for rapid in-system self-
test of digital circuits,
enabling design teams
to converge quickly on
quality, cost goals and
functional safety require-
ments.

The Star hierarchical
system ensures high cov-
erage using hierarchical

test for IP block integra-
tion and enables re-use of
IP patterns. Automatic
test integration and vali-
dation with dynamic test
scheduling optimise test
time and power consump-
tion, even post silicon. It
detects process variation
and device aging (soft
monitoring) with its on-
chip measurement unit.

And the Arc HS proces-
sor selects and activates
tests by functioning as an
on-chip safety manager.
The interface between the
processor and other com-
ponents has been opti-
mised and validated to
enable initiation and
scheduling of the BIST
activities and can be con-
trolled by software.

An AEC-Q101 qualified
TVS diode from Littel-
fuse provides single-com-
ponent protection for
transients up to 550V.
And it provides 600W
peak pulse power dissipa-
tion in a standard DO-
214AA SMB package.

For protecting sensitive
automotive circuitry from
surges and electrostatic
discharges, it eliminates
the need to use multiple
TVS diodes in series to
provide protection.

The TPSMB can sim-
plify PCB design and im-
prove reliability. With a
standoff voltage from 10
to 550V for unidirectional
and bidirectional forms,
the devices can protect IO
interfaces, Vcc bus and
other vulnerable circuits.

Typical applications in-
clude automotive ECUs,
BCMs, Lin bus, Can bus,
automotive sensors, on-
board entertainment sys-
tems, Xenon headlamp
ignitors, IGBT active
clamping in hvac and
convertor and invertor
systems, and series bat-
tery protection in battery
management systems.

TVS diode

An automotive bipolar
stepper motor driver IC –
or dual DC motor driver
IC – is for pulse-width-
modulated (PWM) con-
trol of low-voltage
stepper motors and dual
or single high current DC
motors.

Allegro’s AMT49702 is
capable of output currents
up to 1A per channel and
operating voltages from
3.5 to 15V.

Applications include:
heads-up-display – mirror
positioning and dust
cover; navigation –
screen lift; driver atten-

tion monitor – camera
movement or focus; and
steering wheel feedback –
vibration alert.

The automotive-grade
device has been tested
across extended tempera-
tures and voltages to en-
sure compliance in
automotive applications.
It has an internal fixed
off-time PWM timer that
sets a peak current based
on the selection of a cur-
rent sense resistor.

An output fault flag is
provided that notifies the
user of an overcurrent
protection event.

Stepper motor driver



Vehicle ElectronicsPage 29, December 2017

PRODUCTS

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

Advertising Manager:
Diane Trotman
diane@vehicle-electronics.biz

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

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

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

© 2017 Vehicle Electronics
ISSN 2055-1177

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

PRODUCTS

Vehicle Electronics December 2017, Page 30

Yokogawa has added a
CXPI automotive serial
bus analysis option to its
DLM oscilloscope series.

Available on the
DLM2000 and DLM-
4000 mixed signal oscil-
loscopes, CXPI – clock
extension peripheral in-
terface – is an automotive
serial bus interface for ap-
plications previously
served by Can and Lin.

As more sensors and
HMIs are used in vehicles
and controls become
more sophisticated, the
bus helps reduce power
consumption through
electronic control as well
as reducing vehicle
weight by using lighter
components, especially in
wiring harnesses.

With Lin, it can be diffi-
cult to achieve sufficient
reliability and communi-
cations response when

CXPI bus analysis added to oscillocopes

multiplexing in HMI ap-
plications. Can is better
for reliability and com-
munications response, but
the cost is higher.

The CXPI protocol is a
low-speed low-cost pro-
tocol that can reduce wire
counts to simple devices
such as switches and sen-
sors.

CXPI was standardised
in 2015 under SAE J3076
as a communications bus
for diverse automotive

applications. The bus uses
pulse-width modulation
to transmit data over a
single wire at 20kbit/s.
The characters used are
based on uart.

CXPI has the
CSMA/CR event initiate
system built into the
polling system of Lin,
which provides higher re-
sponse time and scalabil-
ity, and reduces HMI and
development costs. It has
reduced the number of the

parts needed for the clock
side of the design because
a data and a clock signal
can transmit at the same
time via PWM.

When equipped with
the CXPI option, the os-
cilloscopes will decode
and display CXPI frames
in real time, produce a list
display of the decode re-
sults, and allow highlight-
ing of points on the list
for display in a zoom
window. After the acqui-
sition, dedicated parts of
the display can be
searched for specified
conditions.

An auto set-up feature
can analyse the input sig-
nals, set the time and volt-
age axes automatically
along with various trigger
settings such as threshold
levels, bit rates and trig-
ger type, and then display
the decoded result.

An NH3 (ammonia)
analyser for automotive
dynamometers and in-ve-
hicle development and
test of diesel and lean-
burn engine selective cat-
alytic reduction systems
is available from Labcell.

The ECM 5250’s dis-
play shows measured val-
ues, and the back of the
instrument has Can, USB
and RS232 ports, plus six
analogue outputs.

At the same time, the
company is launching the
environmentally-sealed
NH3 Can module for in-
vehicle applications
where the requirement is
simply for a Can output.
These instruments can
help improve engine effi-
ciency and emissions.

Both instruments use a
solid-state ceramic sensor
that is mounted in the ex-
haust, controlled by either
the 5250 analyser or NH3
Can module. These can
be connected to a dy-
namometer data acquisi-
tion and control system
or, for in-vehicle applica-

tions, many operators will
use the Can signal output
directly with an existing
software platform, data
acquisition system or lap-
top computer.

The Can output lets the
instruments be used in the
loop of a real-time emis-
sions control strategy
where urea is injected to
control ammonia levels.

While the analyser can
operate in single-channel
or dual-channel mode, the
NH3 Can module is a sin-
gle-channel device.

Because the sensor is
fitted in the exhaust, there
is no need for sample
lines or pumps, making
installation straightfor-
ward. The sensor can be
located up to 100m from
the analyser with no loss
of response time (less
than one second) or accu-
racy (±5ppm).

Calibration (zero and
span) can be carried out
by the user, with the cali-
bration data stored on a
memory chip on the sen-
sor’s connector.

Analyser checks
for ammonia

A code analyser from
PRQA automatically ap-
plies the Autosar C++ 14
coding guidelines and is
an extension to the
QA·C++ 4.2 automated
static code analysis tool.

The Autosar develop-
ment partnership is work-
ing on guidelines for the
use of the C++ 14 lan-
guage in critical and
safety-related systems to
help ensure the safety and
security of the code writ-
ten by implementers of
Autosar software.

The guidelines are de-

livered as part of the
Autosar Adaptive Plat-
form, aimed at high-per-
formance computing
ECUs for fail-operational
systems for use cases
such as highly au-
tonomous driving.

It is validated through
the adaptive platform
demonstrator, an Autosar-
internal implementation
written in C++. The
analysis tool ensures the
quality of the demonstra-
tor source code and veri-
fies that it complies with
the coding guidelines.

Autosar code analyser

Power metal strip battery
shunt resistors with M3
and M4 tapped holes
have resistances down to
50µΩ in 8518 cases.

The Vishay Dale
WSBS8518 M3 and M4
36W devices can increase
accuracy and lower costs
compared with Hall Ef-
fect current sensors,
while their tapped holes
aid in PCB mounting,
provide extra support
against vibration, and can
host voltage sense pins.

Resistance values are
50, 100, 125 and 250µΩ.
These values allow for

Shunts fight vibration
more accurate data to
determine battery charge
and discharge, thus help-
ing designers meet
battery management re-
quirements for applica-
tions in gas, diesel, hybrid
and electric cars and lor-
ries, as well as electric
forklifts, UPS systems
and other heavy industrial
applications.

A solid metal man-
ganese-copper alloy resis-
tive element has a TCR of
± 20ppm/˚C and a welded
terminal to element con-
nection that allows for up
to 848A of continuous
current, value dependent.
The resistors offer induc-
tance values of less than
5nH, thermal EMF down
to less than 3µV/˚C and
an operating temperature
of -65 to +170˚C.


