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This is the 20 millionth electrical power steering ECU to roll off Hella’s
assembly line since production started in 2010.
Ever-stricter regulations for reducing CO2 emissions require fuel-

efficient products, while autonomous driving demands reliable and
precise steering systems. Hella produces ECUs for electrical power
steering to support and promote these objectives, as they allow needs-
based steering assistance, by means of an electronically controlled electric
motor, which saves energy and aids control.
Hella plans to expand its ECU global production capacities to include

Romania, Mexico, Brazil and India by 2019. They are currently
produced in Germany and China.
“This will bring us even closer to our customers, allowing us to fulfil

their requirements faster,” said Frédéric Laure, Hella vice president.
Control systems do not only facilitate vehicle manoeuvring and

improve fuel efficiency, but also form the foundation for implementing
various functions of automated driving, such as lane keeping assistance or
automated parking.
“In addition, for partially or fully autonomous driving, active safety

systems are increasingly required to enhance road safety,” said Laure.

Hella steers way to 20 million

vehicle-electronics.biz @velectronicsmag

Continental, Ericsson,
Nissan, NTT Docomo,
Oki and Qualcomm are
planning cellular vehicle-
to-everything trials in
Japan. The aim is to
validate the benefits of C-
V2X using direct com-
munications defined by
3GPP in release 14.
The trials are designed

to show the range reliabil-
ity and latency benefits of
C-V2X direct communi-
cations in the 5GHz band.
While complementing

other adas sensors, such
as radar, lidar and cam-
eras, C-V2X provides

non-line-of-sight low la-
tency awareness with
longer range and cloud
capabilities, and is de-
signed to extend a vehi-
cle’s ability to see, hear
and communicate further
down the road, even at
blind intersections.
Preparation work is un-

derway with the trial ex-
pected to begin this year;
the use cases will focus
on vehicle-to-vehicle, ve-
hicle-to-infrastructure
(V2I) and vehicle-to-
pedestrian direct commu-
nications, as well as veh-
icle-to-network (V2N)

Auto, telecoms and ITS firms
plan cellular V2X trials in Japan

C-V2X is designed to extend a vehicle’s ability

operations over cellular
network-based wide area
communications with
cloud access.
For the field trials, Con-

tinental will use the Qual-
comm C-V2X reference
design, which uses the
9150 C-V2X chipset with
integrated GNSS capabil-
ity to build connected car
systems and integrate
them into Nissan cars.
Nissan will perform

V2X use case selection
and develop test scenarios
with performance indica-
tors for C-V2X valida-
tion. Oki will bring its
expertise in roadside unit
(RSU) infrastructure and
applications to demon-
strate V2I as viable for
traffic applications by in-
tegrating the 9150 chipset
into its RSU.
Ericsson will join the

V2N use case discussion,
combining direct commu-
nications and LTE-A net-
work technologies. NTT
Docomo will provide the
LTE-A network and V2N
applications.

Virtual prototyping com-
pany Optis is partnering
with LeddarTech to en-
able the virtual testing of
lidar and enhance the de-
sign process of smart and
autonomous vehicles.
LeddarTech developed

Leddar, a patented digital
signal processing technol-
ogy used in automotive
solid-state lidar.
This collaboration lets

transportation companies
virtually test and integrate
their next generation of
lidar developed around
the LeddarCore IC before
its actual release.
Perception of the envi-

ronment is key to au-
tonomous driving. Optis
simulation is leveraged to
recreate cameras and lidar
operations on autonom-
ous cars and simulate use
in real life scenarios.
“Optis’ optical simula-

tion tools play a huge role
in giving a head start to
OEMs and tier-one sup-
pliers developing with the
LeddarCore IC,“ said
Michael Poulin, Led-
darTech’s general man-
ager. “By providing an
autonomous vehicle sim-
ulator that makes the
same decisions as a real-
world connected vehicle,
the tool helps eliminate
costly and risky real-
world tests of lidar sys-
tems to reduce their time
to market.”
LeddarTech’s optical

sensing technology is

Optis helps LeddarTech test lidar chips
complementary with
Optis’ Speos and VRX
simulation capabilities.
Using real material meas-
urements, Optis can vali-
date the lidar model and

simulate the correct re-
sponse from the lidar in
real time through a virtual
closed loop simulation
with automated driving
functions.

“The technological col-
laboration benefits the au-
tonomous driving market
as a whole,” said Gilles
Gallée, business develop-
ment director at Optis.
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Baidu has selected On
Semiconductor image
sensors for its Apollo au-
tonomous driving plat-
form.
Apollo is an open-

source software and hard-
ware platform, enabling
the development of au-
tonomous driving sys-
tems by designers. Image
sensing is a key compo-
nent of the platform.
“Given the importance

of cameras as sensors for
autonomous driving, we
considered many aspects
in our selection process
for the Apollo platform
including product road-
map, experience in auto-
motive and technical
support for ecosystem
platforms,” said Zhenyu
Li, general manager of
Baidu’s intelligent driv-
ing group. “On Semi-
conductor was the

right choice for Apollo
platform image sensor
needs.”
On Semiconductor’s

3mm-based cmos image
sensor provides a founda-
tion to let designers
immediately begin
development of vision
systems for autonomous
driving, with the flexibil-
ity to move to future
sensors at volume deploy-
ment. With high dynamic

Aplatform for developing
an in-cabin device to pre-
vent hot car deaths of
children and pets left un-
attended in vehicles has
been developed by sensor
company Olea Sensor
Networks.
The OleaVision in-vehi-

cle life presence detector
includes a wireless, con-
tactless device that can be
installed in the cabin of
any vehicle over the door

of the back seat. The de-
vice is able to detect the
presence of a living being
in the vehicle cabin, even
if the subject is motion-
less or sleeping, using
proprietary continuous
vital sign detection tech-
nology.
It is designed to send an

alert to the driver of the
car after they are about to
or have exited the vehi-
cle.Additionally, it can be

Baidu picks OnSemi image sensors

Olea platform protects
animals and children

programmed to alert first
responders in the absence
of action by the caretaker.
“Heat stroke is the sec-

ond leading cause of
deaths in vehicles for
children and, according to
theASPCA, thousands of
animals, even K-9 offi-
cers, succumb each year
because they are left
alone in vehicles,“ said
Frank Morese, Olea
CEO.
Pending legislation in

the USAmay mandate in-
stallation of a warning de-
vice in all vehicles in an
effort to prevent these
deaths.
“The OleaVision tech-

nology lends itself to easy
entrance into the automo-
tive aftermarket, is as user
friendly as a smoke detec-
tor and can be made very
affordable for the con-
sumer,“ said Morese.
Olea is seeking com-

mercial partners and dis-
tributors to bring this
technology to market.Device protects animals and children left in cars

range, the sensor can pro-
vide crisp, clear single
images and video in the
low and mixed light
scenes synonymous with
automotive environ-
ments.
“We believe that the

value of such a platform
to automotive system de-
signers will be tremen-
dous,” said Ross Jatou,
vice president of On
Semiconductor. “It is un-
derlined by the number of
industry leaders already
engaged and looking to
utilise it. Image sensors
are fundamental compo-
nents of adas implemen-
tations throughout the
vehicle, and they will be-
come even more relevant
as the industry moves to-
wards fully autonomous
cars.”

Renesas has deployed
Synopsys’DFTMax Log-
icBist on a mixed-signal,
large scale integration de-
sign to meet automotive
safety integrity levels.
This lets a design check

itself on power-up for
faults, or conditions that
could cause failures, and
report their presence. This
self-checking achieves
high fault coverage
within a short operational
time to meet system-level
requirements.
The two certified it to

part eight of ISO 26262.

Self checking
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Stuttgart-based automo-
tive electronics company
Vector Informatik has ac-
quired Timing-Architects
Embedded Systems.
The two companies

have been cooperating for
years. Their relationship
was strengthened in 2016,
when Vector acquired a
49% share in Timing-Ar-
chitects. This cooperation
let the companies opti-
mise the interplay be-
tween the TA Tool Suite
and Microsar, Vector’s
multi-core-capable Au-
tosar basic software. In
addition, Vector marketed
the TATool Suite.

For Michael Deubzer,
managing director of
Timing-Architects, the in-
tegration of TA into Vec-
tor was a logical step.
“It’s good to see the TA

Tool Suite will continue
to be developed with a
strong focus on Autosar,”
he said.
TA’s team of 40 people

will expand the TA Tool
Suite and integrate it with
Vector tools such as
DaVinci Configurator Pro
and Preevision. The team
will also work on ways to
speed up the integration
of software in real-time
platforms.

“With its expert knowl-
edge, Timing-Architects
has created an ideal sup-
port tool for multi-core
systems,” said Thomas
Beck, managing director
of Vector Informatik.
“Thanks to the integration
of TA, ECU developers
and vehicle makers will
have the advantage of a
comprehensive solution
from one source.”
Timing-Architects will

remain in its location at
TechBase Regensburg,
which is near the Vector
office in Regensburg.
Due to their higher

computing power, multi-

core processors provide
suitable conditions for
software applications in
vehicles, such as for adas.
However, when applica-
tions are running on mul-
tiple cores, runtime losses
are incurred due to data
communications between
the cores.
For time-critical appli-

cations, the challenge is
to find an optimal distri-
bution of the application
software. With TA Tool
Suite, the network of
multi-core ECUs can be
analysed and optimised
consistently, resulting in
reliable efficiency.

Vector acquires Timing-Architects
Nexteer Automotive has
expanded its steering
technology suite, the firm
announced at January’s
North American Interna-
tional Auto Show (Naias)
in Detroit. The suite
serves as the technology
base from which the com-
pany offers a combination
of steering innovations
for semi- and fully-auto-
mated vehicles.
“While these industry-

leading innovations can
each stand on their own
merit, the real game-
changer is the combina-
tion of technologies in a
single suite of technolo-
gies,” said Jeff Zuraski,
Nexteer executive direc-
tor of R&D.
This suite features sev-

eral components: steering

on demand, quiet wheel
steering, stowable steer-
ing column, steer-by-
wire, high availability
electric power steering
and cyber security.
With the press of a but-

ton or by grabbing the
steering wheel, the steer-
ing on demand system
enables the safe, intuitive
transitions of steering
control between manual
driving and automated
driving in vehicles capa-
ble of SAE level three
and above automated
driving.
Quiet wheel steering

enables the steering
wheel to remain still dur-
ing automated driving
mode, even while the ve-
hicle is in the process of
turning.

Nexteer adds steering
technology at Naias

Vehicles equipped with
this may also be fitted
with a stowable column
that retracts when auto-
mated driving is engaged.
With steer-by-wire, the

mechanical connection
between the road wheels
and the steering wheel is
replaced with electronics
and actuators on the steer-
ing column and rack.
“When we started, Nex-

teer had one simple ques-
tion: What will people
want to experience in
steering control during
varying stages of semi-

and fully autonomous
driving? This question led
to others as we tried to
imagine all the nuances of
this unchartered terri-
tory,” said Zuraski.
The high availability

electric power steering is
for resilient operational
availability, using top-
rated components that are
intelligently optimised
through redundancies in
torque and position sen-
sors, electronic control
units, winding motors as
well as dual sets of vehi-
cle power and communi-
cations connectors.
Cyber security tech-

nologies consist of hard-
ware modules on the
semiconductor level, as
well as multi-layered
cryptographic software
that identifies and autho-
rises information and
command flow between
the steering system and
other in-vehicle or exter-
nal controllers.
Nexteer’s R&D joint

venture with Continental
Automotive – CNX-
Motion – allows for ex-
panded application by in-
tegrating steering with
braking.

Nexteer’s steering on demand system

LDRA has introduced in
India an automotive ver-
sion of its LCS certifica-
tion services, a custom
way to achieve compli-
ance to automotive stan-
dards, and to clear the
certification and compli-
ance hurdles faced by
suppliers and OEMs in
the automotive industry.
The service contributes

to functional safety and
security-critical projects
by defining certification
roadmaps and by per-
forming gap analysis to

identify what needs to be
done. This helps users
comply with industry-
specific and international
guidelines, including ISO
26262 and SAE J3061.
“India is a major engi-

neering hub for most of
the global OEMs and
their suppliers, which is
why we decided to launch
LCSAutomotive here be-
fore anywhere else in the
world,” said Ian Hennell,
operations director at
LDRA. “I am sure that
LDRA’s worldwide ex-

pertise in standards and
guidelines, supported by
our class-leading tools,
will be of great value to
Indian and international
automotive clients alike.”
By leveraging its serv-

ice model and providing
tool suite support, LCS
meets regulatory expecta-
tions and certification
objectives through con-
sultancy and support re-
lated to verification and
validation, tool qualifica-
tion, safety and security,
and assessments.

LDRA offers automotive certification in India
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Qualcomm and Ford are
accelerating the develop-
ment of connected cars
with the extension of their
long-standing relation-
ship into connectivity for
Ford vehicles and upcom-
ing cellular vehicle-to-
everything (C-V2X)
technology testing.
C-V2X is wireless con-

nectivity technology for
safety-conscious and au-
tomated driving, which
has the potential to help
cities create more capable
infrastructure as they look
at how to connect vehi-
cles to their surroundings,
and to larger communica-

tions systems. This
should facilitate the de-
velopment and delivery
of smart, connected trans-
portation.
The technology is

planned for further field
validations early this year.
Qualcomm’s first C-

V2X commercial prod-
uct, the 9150 chipset, is
expected to be commer-
cially available in the
second half of 2018. De-
pending on the results of
field validations and a
change to the current reg-
ulatory environment, this
technology could be fea-
tured in vehicles soon.

Ford and Qualcomm
are working together on
the first announced US C-
V2X trials in San Diego,
along with additional tri-
als in Detroit, with both
trials using the 9150.
As the automotive in-

dustry advances towards
5G, Qualcomm and Ford
plan to explore telematics
platform concepts featur-
ing C-V2X.
Using direct communi-

cation mode, C-V2X is
designed to let vehicles
directly communicate
with other vehicles,
pedestrian devices and
roadside infrastructure,

such as traffic signs and
construction zones, with-
out the involvement of a
cellular network, or cellu-
lar network subscription.
Importantly, these capa-

bilities are supported by
advancements in wireless
technology based on stan-
dards such as the 3GPP
release 14 specifications
and ITS standards while
also providing a path to-
wards 5G. This means C-
V2X-enabled vehicles are
designed to remain com-
patible with future de-
vices, services and
infrastructure that con-
nect via 5G technology.

Qualcomm and Ford partner on C-V2X

In a keynote address at
January’s North Ameri-
can International Auto-
motive Show (Naias) in
Detroit, Blackberry CEO
John Chen unveiled
Jarvis, a software cyber-
security product for car
makers.
Jarvis is cloud-based

static binary code scan-
ning software that identi-
fies vulnerabilities in
software used in automo-
biles. It scans and delivers
deep actionable insights
in minutes, what would
otherwise involve manu-
ally scanning that will
take large numbers of ex-
perts and an impractical
amount of time.
“Connected and au-

tonomous vehicles re-

quire some of the most
complex software ever
developed, creating a
significant challenge for
automakers who must
ensure the code complies
with industry and
manufacturer-specific
standards while simulta-
neously battle-hardening
a very large and tempting
attack surface for cyber
criminals,” said Chen.
Vehicles use hundreds

of software components,
many of which are writ-
ten by an expansive net-
work of third party
suppliers spread across
several tiers.
This distributed supply

chain offers many advan-
tages while also increas-
ing opportunities for

Blackberry unveils Jarvis
cyber security at Naias

human error that can
slow down production
cycles and impact overall
quality.
“Jarvis is a game-

changer for OEMs be-
cause for the first time
they have a complete,
consistent and near real-
time view into the secu-
rity posture of a vehicle’s
entire code base along
with the insights and deep
learning needed to predict
and fix vulnerabilities,
ensure compliance, and
remain a step ahead of
bad actors,” said Chen.
Offered on a pay-as-

you-go usage basis, Jarvis
is customised for the
needs of each OEM and
their software supply
chain. Once initiated, car
makers will have online
access to Jarvis and can
scan any number of bi-
nary files at every stage
of software development.
This includes the capa-

bility to evaluate software
under consideration as
well as the ability to as-
sess existing software al-
ready in production. Once
scanned, development
teams have immediate ac-
cess to the results via
user-friendly dashboards
with specific cautions and
advisories.
It also helps ensure that

production software ad-
heres to standards such as

John Chen: “Jarvis is
a game-changer.”

Misra and Cert, and lets
OEMs define custom
rules to meet organisa-
tion-specific objectives.
Blackberry has already

begun trailing Jarvis with
car makers, including
Jaguar Land Rover.
“Jaguar Land Rover

and Blackberry share a
common objective in
bringing the most intelli-
gent vehicles to reality”
said Ralf Speth, CEO of
Jaguar Land Rover.
“Blackberry Jarvis ad-
dresses the software
cyber-security needs of
the automotive industry.
In our independent study,
Jarvis delivered excellent
efficiencies in time to
market, significantly re-
ducing the time to secu-
rity assess code from
thirty days to seven min-
utes. The productivity de-
livered by Jarvis
combined with Black-
berry’s trusted security
heritage can transform
vehicle safety.”

Computer vision com-
pany Seeing Machines
demonstrated its latest
Fovio driver monitoring
platform technology at
Automotive World in
Japan in January.
With 17 years of re-

search and development,
the production debut of
Fovio DMS (driver mon-
itoring system) technol-
ogy on the 2018 Cadillac
CT6, and a growing range
of OEM and tier-one in-
dustry partners, Seeing
Machines believes it is

uniquely positioned for
deploying camera-based
driver monitoring for the
automotive market.
Features on show in-

cluded an embedded
platform, based on pro-
duction-ready silicon, and
an automotive-grade ref-
erence camera, designed
to help Seeing Machines
customers develop and
launch DMS applictions.
Based in Camberra,

Australia, Seeing Ma-
chines has offices in Eu-
rope and the USA.

Driver monitoring in Japan
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More than 33 million au-
tonomous vehicles will be
sold globally in 2040, up
from the 51,000 units
forecast for the first year
of significant volume in
2021, according to busi-
ness information provider
IHS Markit.
The rapid convergence

of autonomous driving
and mobility services
such as ride-hailing is
seen as a central driver of
early deployment and
growth. The USA is pre-
dicted to lead in initial de-
ployment and adoption of

Autonomous vehicle
sales to top 30m by 2040

production autonomous
vehicles as early as 2019,
while Europe and China
are expected to begin
adding considerable vol-
ume from 2021 onwards.
Mobility-as-a-service

will first bring this tech-
nology to the masses be-
fore individual ownership
of autonomous vehicles
enters the picture.
“The first autonomous

vehicle volumes – be-
yond retrofit test vehicles
– will arrive in 2019
through driverless mobil-
ity services,” said Egil

Juliussen, director of au-
tomotive technology re-
search at IHS Markit.
“Volumes will surpass
51,000 units in 2021
when personally owned
autonomous cars reach
individual buyers for the
first time, and IHS Markit
forecasts estimate nearly
one million units will be

Autonomous vehicle sales, 2020 to 2040

Qt and Green Hills Soft-
ware are collaborating to
deliver human machine
interface (HMI) develop-
ment platforms for inte-
grated automotive digital
cockpits, focused on pro-
duction deployment.
The automotive digital

cockpit encompasses
most HMIs in connected
vehicles consisting of dis-
parate systems with dif-
ferent safety levels. Due
to safety requirements,
instrument clusters use
operating systems built to
higher standards of safety
and security than those in
general in-vehicle info-

tainment. These safety
level requirements com-
bined with the use of dif-
ferent operating systems
make it difficult for de-
velopers to create a uni-
fied cockpit experience.
To tackle this, Qt has in-

tegrated its cross-plat-
form Qt Automotive
Suite framework with
Green Hills’ Integrity
Multivisor virtualisation
offering to combine dis-
parate HMI interfaces
across multiple operating
systems at different safety
levels into one multicore
system while complying
with the highest levels of

automotive safety stan-
dards.
“By allowing develop-

ers to build and test their
applications in a desktop
environment before de-
ploying to Integrity-en-
abled embedded devices,
Qt enables rapid develop-
ment of consolidated dig-
ital cockpit HMI systems
of different safety levels
integrated into a single
system, resulting in
shorter development cy-
cles and reduced cost
without compromising
safety,” said Juhapekka
Niemi, executive vice
president at Qt.

Green Hills and Qt
collaborate on HMI

As an optional rtos
service, the Multivisor
secure virtualisation ex-
tension safely runs high-
level 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 safe, secure inter-
process communications.
The Integrity rtos, when

combined with the Qt
Safe Renderer, enables
ISO 26262 certification
for safety-critical display
elements. Additionally, it
lets designers and soft-
ware engineers use a sin-
gle user interface toolkit
to design, build and test
digital cockpits across all
HMI needs.

Delphi Technologies is
investing in Sigma Tech-
nologies’ recently formed
subsidiary PolyCharge,
established to commer-
cialise capacitor technol-
ogy that helps make
high-power inverters
smaller, lighter and toler-
ant to high temperatures.
The minority equity in-

vestment, for an undis-
closed sum, builds on an
existing long-standing
technology partnership
between Delphi and
Sigma.
Inverters are a key sys-

tem element in vehicle
electrification, controlling
the electric propulsion
motor. OEMs face prob-
lems with space, weight
and cost in tight engine
compartments. The tech-

nology from PolyCharge
addresses this.
“Our strategy is to forge

strategic collaborations
and investments where
they support our growth
ambitions and help our
global customers deliver
more attractive cost-ef-
fective solutions for con-
sumers,” said Liam
Butterworth, Delphi
CEO.
Today’s inverters use a

DC-link capacitor, which
is based on wound
polypropylene technol-
ogy. PolyCharge’s solid-
state NanoLam capacitor
technology uses thin
polymer dielectrics to
produce self-healing
high-voltage capacitors
that are half the size and
weight of the current

technology, with higher
temperature resistance.
“With this investment,

and a strong partner in
Delphi, PolyCharge is
well-positioned to lead in
the development of next-
generation capacitor
products for vehicle elec-
trification and other
applications where reduc-
tions in weight and vol-
ume, as well as
performance in harsh op-
erating environments, are
required,” said Angelo
Yializis, CEO of Poly-
Charge..”
PolyCharge was formed

by Sigma Technologies in
September 2017. The
company’s headquarters,
engineering and product
development centre are in
Arizona.

sold in 2025 across
shared fleets and individ-
ually owned cars.”
The analysis reflects

partnerships and ecosys-
tems forming around
technology and services
that will help address the
complex challenges
around the evolution of
autonomous mobility.
“Diversity of choice in

personal mobility and au-
tonomous driving tech-
nologies are both
evolving more quickly
than ever, but their con-
vergence will have the
greatest impact,” said Je-
remy Carlson, principal
automotive analyst at IHS
Markit. “Autonomous
mobility services can de-
liver newfound personal
freedom to the young,
old, disabled and others
without reliable trans-
portation for everyday
needs, but the benefits
don’t have to stop there.
Fleet operators in big
cities who better under-
stand the lower opera-
tional costs of battery
electric vehicles are more
likely to employ them to
drive higher amounts of
vehicle and passenger
miles travelled.”

Delphi invests in Sigma capacitor start-up

Hyundai and Cisco have
created a platform that
provides secure access to
the data in a vehicle. The
platform uses 1Gbit/s ar-
chitectures and Automo-
tive Ethernet with QoS.
It is configurable and

secure, and has the flexi-
bility to design and build
new services.
The companies are also

working on commercial
deployment of hyper-con-
nected production vehi-
cles, slated for 2019.
“In 2019 we will unveil

the first vehicle equipped
with ground-breaking
connected-car technolo-

gies jointly developed by
the two companies,” said
Seung-ho Hwang, EVP at
Hyundai Motor.
This collaboration is fo-

cused on technology for
in-vehicle data demands,
which will increase expo-
nentially with au-
tonomous driving and
other connectivity needs.
The focus is moving
away from Can systems,
to Ethernet communica-
tions, with processing
speeds up to 1Gbit/s.
Ethernet-based software

also supports integrated
data control, which al-
lows for flexible expan-

sion of connections to
handle large data sets
coming from various
components in the vehicle
simultaneously.
The SDV software de-

fined vehicle platform is
an in-vehicle network for
adaptive technologies. It
offers integrated security
and end-to-end network-
ing. The SDV will enable
high-speed services via
an integration layer be-
tween software and
legacy hardware.
By enabling IP and Eth-

ernet services, legacy
buses and devices will
work together with the

Ethernet attached devices
and services. Through its
work with Cisco,
Hyundai plans to ensure
that its connected car in-
frastructure can adapt to
new innovations in V2X
communications that will
allow for a safer au-
tonomous driving experi-
ence and enable smart
traffic services.
This will allow the con-

nected platform to evolve
and link cars to every-
thing from homes and of-
fices to city infrastructure
and other vehicles via in-
telligent networks, IoT
and IP technologies.

Hyundai and Cisco in Ethernet partnership
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Steve Rogerson reports from last month’s
Autosport International in Birmingham, UK

SPORTING TYPES

Whereas most chip tun-
ing equipment requires
changes to the actual
chips inside the car, Race
Chip uses a box that is in-
stalled between the ECU
and the sensors and
changes the information
being sent to the ECU so
it responds in a way that
boosts the performance of
the vehicle.
“It is an auxiliary con-

trol unit,” said managing
director Daniel Appel-
hoff. “We are not chang-
ing the software in the
ECU. We attach a sepa-
rate device that is at-
tached to the sensor. We
take their original values,
change them and send the
new values to the ECU.
The ECU is fooled into
thinking these are the cor-
rect readings and adjusts
the performance accord-
ingly.”
This has the advantage

that if the device is re-
moved, the car goes back
to normal, thus not affect-
ing any manufacturer
warranty.
Aimed at modern turbo-

charged engines, it can
improve performance by
up to a claimed thirty per
cent.
“It really makes a dif-

ference,” said Appelhoff.
“It takes ten minutes to
plug in and you have a

Fooling the ECU to
improve performance

completely new car.”
The company has 3000

vehicles in its database
and has a team of twelve
engineers that can cus-
tomise the tuning to dif-
ferent engines. Fine
tuning can also be done
by dealers.
The top of the range

GTS Black has a digital
display that can be used
to choose one of seven
modes for fine tuning.
This replaced rotary dials
on previous versions.
There is a smartphone

app that can be used to
control the device. This is
connected to Race Chip’s
database and links with
device via Bluetooth.
“This lets you change

driving modes via your
phone to, say, maximum

performance or fuel-sav-
ing mode, or a balance
between the two,” said
Appelhoff. “We do not af-
fect the emissions nega-
tively, but sometimes we
affect them positively.”
As well as the GTS

Black, the company lau-
unched three other ver-
sions – the GTS, RS and
S – which differed in lev-
els of performance and
price. These three replace
the older Ultimate, Pro2
and One models.
The company was also

showing a throttle tuning
product that connects to
the accelerator pedal.
“It makes it feel like a

sportscar,” said Appel-
hoff. “It does not give you
more performance but it
feels like it.”

Daniel Appelhoff: “It really makes a difference.”
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DC Electronics has developed a contactless torque and steering angle
sensor.
“For electric power steering, to get a reading on the torque sensor, you

need to twist the shaft,” said David Cunliffe (pictured), chief executive
officer of DC Electronics. “We have a contactless system and that gives
you more feel on the road.”
The prototype was on display at the show but Cunliffe said it should be

available for sale within a month.
The output of the device is either an analogue signal or it goes via the

Can bus. This feeds the ECU to decide how hard and for how long to
turn the electric motor.

Torque of the show

Life Racing is steering its
way to success with the
SD4, an FIA compliant
racing wheel with an inte-
grated 10.2cm config-
urable display and
customisable switches.
“This is already running

in Formula Three and we
have some other projects
in the pipeline for sports-
cars,” said Matt Haley,
technical engineer at Life
Racing.
Up to ten buttons, in-

cluding an isolated radio
button, and five rotary
switches are available, as
well as two digital paddle
levers and two analogue
progressive levers.
“It is very light with an

all carbon structure,” said

Racers can customise steering wheel
Haley. “The display is
customisable and there
are two Can buses and
two Ethernet ports for
talking to the ECU.”
The 4Gbyte of internal

memory gives it the flex-
ibility to act as a central
hub.
The firm was also

showing its latest power
distribution unit. The
PDU34’s outputs include
high side, low side, PWM
and H bridges.
“It is more powerful

and flexible,” said Haley.
“It also has a sleep
mode.”
This has physical or

Can bus wake-up options
and it can be a slave to an
ECU to provide extra sen-
sors and IOs.
It is available with

either plastic Deutch con-
nectors in a machined
aluminium case or with
Autosport connectors and
a lightweight carbon case.

Matt Haley with the
SD4 steering wheel

Dimsport wants to help
drivers get more out of
their cars. The Italian
company specialises in
retuning ECUs to provide
more performance.
“Normally, the ECUs

that come out of the fac-
tory do not give the max-
imum power they can
deliver,” said Marco

Barnabino, technical sup-
port manager at Dim-
sport. “They have to
comply with restrictions
such as anti-pollution reg-
ulations. Car makers also
produce one engine with
different power levels for
different vehicles. Our
system lets you get better
torque, power and fuel

economy easily on turbo
vehicles.”
But he stressed that the

system did not affect a
car’s compliance with
anti-pollution regulations.
“What we do gives cars

a better feel,” he said.
“This is for people who
want something more out
of their car. They may

Retuning ECUs to boost performance

have a powerful car but
want something more.
We normally sell to work-
shops who recalibrate
their clients’ cars.”
The company is 26

years old and started its
chip tuning business for
rally cars and realised the
technology could also be
applied to everyday vehi-
cles. The company em-
ploys more than 100
people and has branches
in Brazil, Spain, Turkey
and the USA.
When it started, the

process normally in-
volved replacing the chip
with a reprogrammed one
but these days it is all
done by recalibrating the
existing chip.
“We are not changing

any physical component,”
said Barnabino.

Marco Barnabino: “What we do gives cars a better feel.”

Bosch helps check who is behind
Racers will know how
difficult it is in the dark or
in heavy rain to judge the
distance and speed of cars
coming up behind. Bosch
hopes that its CAS-M3
collision avoidance sys-
tem can help.
This uses a rear-view

video camera and radar to
detect cars behind and
uses red and green trian-
gles on the in-car display
to let the driver know
whether it is a pulling
away from a vehicle or
the vehicle is closing.
“We race a lot at the

Nürburgring and cars will

often turn in in front of
other cars and they don’t
see them,” said Nick Bar-
row, managing director at
Bosch distributor Saxon
Motorsport. “This system
is good at night time or if
it is rainy. You can see
headlights but you don’t
know if they are pulling
away or catching you.
This is available for any
car and solves that.”
He said it could also be

used during the day as
sometimes drivers were
so focussed they fail to
see cars coming up be-
hind them.

With a momentary
glance, a driver can tell
how many cars are fol-
lowing and their classifi-
cation depending on
distance and relative
speed.
The radar tracks up to

40 objects and marks up
to four objects on the dis-
play. Bright flashing
LEDs alert the driver
whenever any car at-
tempts a passing manoeu-
vre.
The real-time gap of a

marked object is meas-
ured and can be provided
over Can bus or Ethernet.

Nick Barrow with
collision system
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A look at some of the highlights at last month’s
Consumer Electronics Show in Las Vegas
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Nissan gave visitors a
glimpse of technology
that reads a driver’s brain
waves. The brain-to-
vehicle (B2V) technology
interprets signals from the
driver’s brain to assist
with driving and help the
vehicle’s autonomous and
manual systems learn
from the driver.
The technology prom-
ises shorter reaction times
and systems that adapt to
increase driving pleasure.
“When most people
think about autonomous
driving, they have a very
impersonal vision of the
future, where humans re-
linquish control to the
machines,” said Nissan
executive vice president
Daniele Schillaci. “Yet
B2V technology does the
opposite, by using signals
from their own brain to
make the drive even more
exciting and enjoyable.”
This breakthrough from
Nissan is the result of re-
search into using brain

Nissan connects car
direct to driver’s brain

decoding technology to
predict a driver’s actions
and detect discomfort.
By catching signs that
the driver’s brain is about
to initiate a movement –
such as turning the steer-
ing wheel or pushing the
accelerator pedal – driver
assist technologies can
begin the action more
quickly. This can improve
reaction times and en-

The driver wears a device that measures brain wave activity,
which is then analysed by autonomous systems

hance manual driving.
By detecting and evalu-
ating driver discomfort,
artificial intelligence can
change the driving con-
figuration or driving style
when in autonomous
mode.
“Other possible uses
include adjusting the ve-
hicle’s internal environ-
ment,” said Lucian
Gheorghe, senior innova-
tion researcher at Nis-
san’s research centre in
Japan, who’s leading the
B2V research. “For ex-
ample, the technology
can use augmented reality
to adjust what the driver
sees and create a more re-
laxing environment. The
potential applications of

the technology are incred-
ible. This research will be
a catalyst for more Nissan
innovation inside our ve-
hicles in the years to
come.”
The driver wears a de-
vice that measures brain
wave activity, which is
then analysed by au-
tonomous systems. By
anticipating intended
movement, the systems
can take actions – such as
turning the steering wheel
or slowing the car – 0.2 to
0.5s faster than the driver,
while remaining largely
imperceptible.
Nissan used a driving
simulator to demonstrate
some elements of the
technology at CES.Nissan researchers used signals direct from brain

Thundersoft introduced
an e-cockpit built on
Qualcomm’s Snapdragon
820A platform with
Blackberry’s QNX Hy-
pervisor 2.0 technology.
The company showed
the e-cockpit, an on-de-
vice AI with deep learn-
ing capabilities, and
augmented and virtual re-
ality, drone, robot, smart
camera and smart home
products as well as smart
car software.
“With the advances of
mobile communications,
artificial intelligence and
automobile telematics, it
is inevitable that our cars
will become more intelli-
gent,” said Weishan Li,
executive VP at Thunder-
soft. “Software is defin-
ing and shaping the future
of cars. Thus, the cockpit
is also going through a
revolution.”
The e-cockpit 2.0 is op-
timised for the latest

chipsets, such as Snap-
dragon 820Aand Renesas
R-Car-H3. The same soft-
ware architecture sup-
ports hardware setups of
IVI, digital cluster, HUD,
adas and rear-seat enter-
tainment functions.
A balanced design al-
lows rich applications
while securing mission-
critical functions.
The single protocol in
Kanzi Connect provides
seamless connection of
in-cabin devices as well
as cloud-based devices.
Kanzi UI has a tool for
creative UI design and
layout and a runtime for
graphics.
There is also embedded
vision and speech AI en-
gine integration.
Tier-one suppliers and
car makers can use a
ready software platform
to reduce efforts in devel-
oping and deploying
cockpit products.

Thundersoft is go
with e-cockpit

Thundersoft e-cockpit

Infineon announced at the
show that it was joining
the Baidu Apollo pro-
gramme based on AI and
autonomous driving.
Both parties will coop-
erate to promote rapid
development of au-
tonomous driving tech-
nology, fusing Infineon’s
automotive electronics
ecosystem with the
Apollo automotive
ecosystem.
Since launching the
Apollo autonomous driv-
ing platform last year,
Baidu has built a technol-
ogy framework and
ecosystem, from cloud
services and open source
software to reference
hardware and vehicle
platforms. Nearly a hun-
dred developers have
joined the programme.
Such areas as micro-
controllers, radar and
lidar sensor chips as well
as information security
and functional safety are
the key products and ap-
plications that Infineon is
focusing on. They will be
the main areas of cooper-
ation between the parties.
“We are very pleased to
see theApollo platform is
attracting more and more
excellent partners and
continuously making sub-
stantial progress,” said
Zhenyu Li, vice president
of Baidu. “The joining of

Infineon means the addi-
tion of an important hard-
ware cornerstone to the
programme.We will keep
trying, working together
with partners to promote
rapid development of the
autonomous driving in-
dustry.”
Infineon offers the
Aurix scalable 32bit mul-
ticore microcontrollers
with real-time capabilities
for sensor applications,
domain and central gate-
way controllers, and sen-
sor fusion. The company
also provides ICs for
radar, lidar and camera
systems in sensor applica-
tions. On actuators, Infi-
neon covers all the
important features of adas
and autonomous driving,
including transmission,
engine, brake, chassis and
steering system.
“Already today, micro-
electronics from Infineon
foster advanced driver as-
sistance systems and elec-
tric vehicles enabling
clean, safe and smart
cars,” said Peter Schiefer,
president of Infineon’s
automotive division.
“With our profound ex-
pertise in automotive ap-
plications as well as the
premium products and
services, Infineon signifi-
cantly contributes to the
breakthrough of auto-
nomous driving.”

Infineon joins Baidu’s
Apollo programme
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Seek Thermal showed a high-resolution thermal imaging camera for the
automotive aftermarket.
Designed to enhance driver awareness and increase overall road safety,

the camera integrates with existing automotive infotainment systems,
making it easier to add high-resolution thermal imaging to a vehicle.
“The goal of thermal imaging is simple: to give drivers information

about their surroundings and help them react to potential hazards,” said
Tim LeBeau of Seek Thermal. “Risky driving factors such as darkness,
rain, fog, snow and glare become far less dangerous when a driver has
access to real-time thermal data. These benefits will also be key in
increasing safety in autonomous vehicles.”
Inside a hermetically sealed housing, the infra-red thermal imaging

sensor alerts the driver of potential hazards such as people, animals and
nearby vehicles. It uses 12V DC input power and standard NTSC video
output for compatibility with most displays.

Heat and Seek

Six technology start-ups
partnered with Honda
Xcelerator at the show to
demonstrate technologies
that have the potential to
transform mobility, fo-
cusing on challenges
posed by autonomous ve-
hicles and connected cars.
The start-ups were Braiq,
Deepmap, Dynaoptics,
Exo Technologies, Tac-
tual Labs and Wayray.
Xcelerator serves as a
catalyst to discover and
experiment with tech-
nologies and business
concepts. It provides
start-ups with funding for
prototyping, access to a
collaborative workspace,
and mentor support.
Based in New York,
Braiq bridges the gap be-
tween human preferences
and artificial intelligence
so that an autonomous ve-
hicle can learn to person-
alise its driving style.
Deepmap provides
high-definition maps and
real-time localisation as a
service. Based in Califor-
nia, the company is build-
ing a cloud-based
platform to enable cre-
ation of 3D maps for ve-
hicles with levels four
and five autonomy.
Dynaoptics is a Singa-
pore start-up that har-
nesses free-form optics to
bring situational aware-
ness and safety to roads.
Exo Technologies de-
livers GPS concentrated

Honda picks six of best start-ups
towards smart mobility.
The Israeli firm can im-
prove in-car navigation
and turn-by-turn direc-
tions, as well as providing
positioning for connected
and autonomous vehicles.
Tactual Labs surrounds

surfaces with real-time
human body pose sens-
ing. Born from Toronto
University research in
human-computer interac-
tion, its Prism technology
wraps a free-form object
in accurate in-air, skeletal

and contact sensing that
can see and reconstruct
the human hand and body
in 3D.
Wayray is a Swiss de-
veloper of a holographic
augmented reality naviga-
tion system for cars.

Nuance Communica-
tions’ Dragon Drive con-
nected car platform is
powering the automotive
assistant in Toyota’s user
experience concept vehi-
cle, Concept-I, which fea-
tures the automotive

innovations, including
automated technology
and emotion detection.
Nuance also demon-
strated conversational ar-
tificial intelligence for
connected cars, smart
homes and devices.

Here be dragons Dragon Drive integrates
conversational artificial
intelligence with non-ver-
bal modalities such as
gaze detection, enabling
drivers to get information
about and interact with
places outside the car
simply by looking at
them.

The show saw a demon-
stration of an in-vehicle
infotainment multimedia
system powered by Cin-
emo’s Distributed Play-
back in-vehicle media
distribution system and
enabled by Valens’ HD-
baseT automotive tech-
nology running on ST
Microelectronics’ Ac-
cordo 5 infotainment
processor and Telemaco
3P telematics processor.
By enabling the simul-
taneous transmission of
high-definition video and
audio, Ethernet, and con-
trols over a single UTP
cable for up to 15m, the
HDbaseT technology is
simplifying connectivity
and guaranteeing per-
formance, despite a
challenging EMC envi-
ronment.
“As our cars become an
extension of our con-
nected lives, we must
guarantee a superior in-
vehicle experience for
drivers and passengers,

particularly when it
comes to infotainment
and telematics,” said
Micha Risling, senior
vice president of Valens.
“HDbaseT automotive is
an enabler of high-
throughput connectivity,
with high performance,
low latency and architec-
ture flexibility, all critical
elements to the data trans-
mission requirements of
connected and au-
tonomous cars.”
Cinemo’s Distributed
Playback is coupled with
the HDbaseT chipsets and
operated by the Accordo
5 and Telemaco 3P
processors.
“The requirement for

no-compromise safety
and security on top of
exceptional telematics,
infotainment and per-
formance in the car is ex-
actly what drivers and
passengers are demand-
ing from vehicle manu-
facturers today,” said
Fabio Marchio, general

manager of STM.
Valens and STM an-
nounced their collabora-
tion in the automotive
sector in November 2016,
to expedite the introduc-
tion of HDbaseT automo-
tive to the market.
“Valens’ innovative
HDbaseT automotive
technology along with
STM’s automotive Ac-
cordo 5 processor pave
the way for the car to be-
come a pivotal part of the
digital lifestyle, so we
look forward to working
together to deliver the
absolute in connected in-
fotainment and forward-
thinking use cases for
mobile device integration
with in-car head-unit and
RSE systems,” said Elif
Ede, Cinemo VP of sales.
• V2X chipset company
Autotalks and ST Micro-
electronics showed the re-
sult of a multi-year
collaboration, what is
claimed to be the world’s
first mass-market-ready

Cinemo, STM and Valens
demo HDbaseT infotainment

second-generation DSRC
(dedicated short-range
communications) V2X
device.
Featuring the Telemaco
3 telematics platform and
Autotalks’ Craton 2
chipset, the demonstra-
tion showed how the
now-commercially-ready
technology can be used to
avoid collisions, describe
road conditions, and indi-
cate distance to important
infrastructure, such as EV
charging stations.
"Using the technology
we’re highlighting now,
DSRC is ready for mass
deployment with the ulti-
mate goal of maximising
safety and mobility for
both human-driven and
autonomous vehicles,"
said Hagai Zyss, CEO of
Autotalks. "Our demon-
stration with STM is fur-
ther evidence of the
strong V2X ecosystem
Autotalks has established
in bringing next-genera-
tion automotive-qualified
products to connected and
autonomous vehicles."
There were two V2X
showcases, one empha-
sising the US DoT-
compliant, commercially-
ready DSRC-based prod-
uct and the other, a virtual
reality experience that let
visitors drive a V2X-
equipped vehicle.
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Samsung through its Har-
man subsidiary unveiled
connected car products
including a reinvented
digital cockpit platform
for all vehicle segments,
telematics using automo-
tive-grade 5G-ready con-
nectivity and an
ecosystem of partners to
build on the Samsung
open autonomous plat-
form, along with a show-
case of implementation of
this with TTTech.
“Together with Sam-
sung, we have increased
innovation speed through
scale, resources and com-
petencies to help au-
tomakers focus on the
car’s evolution from de-
vice-centric to experience
centric,” said Dinesh
Paliwal, Harman CEO.

The cockpit platform
includes a suite of flexi-
ble and scalable experi-
ences that support
connected lifestyles with-
out compromising safety
or performance.
It’s available in stan-
dard and advanced con-
figurations and can
seamlessly integrate the
instrument cluster with
centre console via voice,
haptic feedback, and
physical knobs and steer-
ing wheel controls in a
single, centre screen for
all vital vehicle informa-
tion and features.
This also supports a
multi-modal approach for
interactions with different
human-machine inter-
faces to allow customisa-
tion in terms of hvac,

Samsung reinvents
digital cockpit

media and user settings.
The platform lets driv-
ers focus on the road
while intuitively and
safely interacting with
their in-car technology.
This is made possible
through a projection
mode for services and
apps via a user’s smart-
phone. An IoT ecosystem
via cloud technology in
the entry-level segment,
as well as mid and high-
level configurations, not
only improve connectiv-
ity, but help lower costs
and vehicle weight.
In premium configura-
tion, the cockpit weaves
together a driver’s con-
nected lifestyle across the
IoT. Through a multi-dis-
play layout that leverages
Harman’s Ignite platform,
the in-car user experience
can be personalised for
the driver and passenger
via services such as vir-
tual personal assistants,

portable profiles and aug-
mented reality. This also
allows for the Android
OS to be integrated on
four displays.
By leveraging the
phone as a key service,
the system can automati-
cally access subscription
services associated with
user profiles while Bixby
offers intelligent personal
assistance to help occu-
pants complete tasks by
voice, touch, gesture and
context-based triggers.
The company is devel-
oping a modular ap-
proach for telematics
capable of 1Gbit/s band-
width.
The aim is to deliver
5G-ready connectivity
and multi-band confor-
mal antenna to enable se-
cure, fast and reliable data
communications.
This consists of a telem-
atics control unit with a
modular design accom-
modating a network ac-
cess device supporting
LTE Cat 16 connectivity
today and 5G in the future
leveraging the same hard-
ware design.
Also on show was
DRVLine, an open and
modular platform for au-
tonomous driving de-
signed to scale from level
three automation to levels
four and five, and a for-
ward-facing camera fea-
turing lane-departure
warning, adaptive cruise
control, collision warning
and pedestrian warning
algorithms.Connected cockpit demonstration

Engineers from ZF’s pre-
development team have
implemented numerous
driving functions in a test
vehicle enabling level
four automated driving
due to its ability to detect
and process environmen-
tal data.
The ProAI – presented
a year ago by ZF and
Nvidia – acts as a central
control unit within the
test vehicle and, with this,
ZF is taking a modular
approach to the develop-
ment of automated driv-
ing. The goal is a system
architecture that can be
applied to any vehicle and
tailored to the application,
the available hardware
and level of automation.
“The vast field of auto-
mated driving is the sum
of many individual driv-
ing functions that a car
must be able to handle
without human interven-
tion,” said Torsten
Gollewski, head of ad-
vanced engineering at ZF.
“And, it has to do that re-
liably, in different
weather, traffic and visi-
bility conditions.”
As part of the test vehi-
cle, ZF set up a modular
development environ-
ment including functional
architecture with artificial
intelligence.
“For example, we im-

ZF test vehicle enables level
four automated driving

plemented a configura-
tion for fully automated,
that is, level four driving
functions,” said Goll-
ewski. “The configura-
tion’s modules can be
adapted to the specific ap-
plication according to
ZF’s see-think-act ap-
proach, helping vehicles
to have the necessary vi-
sual and thinking skills
for urban traffic. The
flexible architecture also
allows for other automa-
tion levels in a wide vari-
ety of vehicles. At the
same time, it provides in-
formation about which
minimum hardware con-
figuration is essential for
which level.”
The firm’s engineers

have trained the vehicle
to perform different driv-
ing functions. Particular
focus was placed on
urban environments such
as interaction with pedes-
trians and pedestrian
groups at crosswalks, col-
lision estimation, behav-
iour at traffic lights and
roundabouts.
“In contrast to a trip on
a freeway or rural road, it
is significantly more
complex in urban scenar-
ios to create a reliable un-
derstanding of the current
traffic situation, which
provides the basis for ap-
propriate actions of a
computer-controlled ve-
hicle,” said Gollewski.
With its open architec-

ture, ProAI is scalable –
the hardware compo-
nents, connected sensor
sets, evaluation software
and functional modules
can be adapted to the de-
sired purpose and degree
of automation.
For example, it can be
configured in terms of
computer performance
for almost any require-
ment profile. In the appli-
cation at CES, the control
unit used the Xavier chip
with eight-core CPU ar-
chitecture, seven billion
transistors and the corre-
sponding performance
data. It manages up to 30
trillion operations per
second with a power con-
sumption of 30W.

In the test vehicle presented at CES, ZF has implemented a modular
system for highly automated and fully automated driving functions
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Visteon unveiled its Dri-
veCore autonomous driv-
ing platform to accelerate
the development and
commercialisation of au-
tonomous driving tech-
nology.
This can help car mak-
ers build autonomous
driving products quickly
and in an open collabora-
tion model.
Designed as a complete
technology platform, it
consists of the hardware,
in-vehicle middleware
and PC-based software
toolset to develop ma-
chine-learning algorithms
for autonomous driving
applications of level three
and above.
It will provide car mak-
ers with a fail-safe do-
main controller, with
computing power scala-
bility, which supports the
integration of data from
multiple camera, lidar
and radar sensors.
“To meet the computing
demands of level three-
plus, autonomous sys-
tems will need highly
scalable levels of process-
ing power and the ability
to perform sensor fusion
across multiple radar,
camera and lidar sen-
sors,” said Sachin
Lawande, president and
CEO of Visteon. “Drive-

Visteon aims to accelerate
autonomous development

Core is the first open plat-
form in the industry that
offers highly scalable
computing power and
software to perform late
sensor fusion to enable
rapid development of
these autonomous sys-
tems.”
There are three primary
components – compute,
runtime and studio.
Compute is a modular,
scalable computing hard-
ware platform that can be
adapted to all levels of
automated driving. It is
designed to deliver from
500Gflops to 20Tflops of
processing power with
existing systems on chip
in a scalable manner, in-

dependent of the type of
CPU used. It will support
Nvidia, Freescale, Qual-
comm and, later, other
processor types.
Runtime is in-vehicle
middleware that provides
a secure framework to en-
able applications and al-
gorithms to communicate
in a real-time environ-
ment. It enables sensor
fusion in a sensor-inde-
pendent manner, so sen-
sors can be upgraded as
new capabilities become
available, such as radar
going from 2D to 3D.
Studio is a PC-based
development environ-
ment that lets car makers
create and support an

ecosystem of algorithm
developers, unlocking
innovation potential
through an open frame-
work for sensor-based
artificial intelligence al-
gorithm development.
Visteon also announced
four technology partners
– DeepScale, Steer,
StradVision andAutomo-
tive Artificial Intelli-
gence.
“Successful implemen-
tation of autonomous
driving technologies will
require collaboration
from multiple companies
offering specific expertise
in different aspects,” said
Visteon CTO Markus
Schupfner.

Visteon hopes to help car makers develop autonomous platforms

Chinese start-up TuSim-
ple showed its level four
autonomous lorry that is
slated to hit the roads for
testing in Arizona this
year. The vehicle started
testing on public roads in
China in September 2017,
and has already accumu-
lated thousands of au-
tonomous kilometres.
This year, the company
will also open its doors to
its latest research and
testing facility in Tucson,
Arizona.
InAugust 2017, TuSim-
ple secured $23m in a se-
ries B funding round, and
the company raised an ad-
ditional $55m of series C
funding in November.
Also in 2017, TuSimple
welcomed Chuck Price,

an expert in development
and management of inno-
vative technologies, pre-
viously at Peloton
Technology, as the new
vice president to establish
a production engineering
team and lead operations
in Tucson.
“This year, we reached
several crucial milestones
in our quest to launch
commercially viable au-
tonomous trucking serv-
ices,” said Mo Chen,
CEO of TuSimple. “CES
is the perfect platform for
spotlighting our L4
trucks, unveiling new col-
laborations with Nvidia
and Peterbilt and intro-
ducing our executives.”
TuSimple’s full stack
product is built on the

Security firm Irdeto and
app maker Conjure
launched Keystone for se-
cure, policy-based vehi-
cle access and safety in
connected transport.
Using a mobile device
with a companion app, it
eliminates the need for
physical keys to the car
while providing car and
fleet owners with the abil-
ity to secure and intu-
itively provision and
manage a host of car shar-
ing and riding experi-
ences.
Keystone combines se-

cure, tamper-proof policy
management that pre-
vents a multitude of po-
tential vehicle hacks,
including man-in-the-
middle and man-at-the-
end attacks, remote and
in-vehicle tampering, and
reverse engineering.
OEMs can provide con-
sumers with the conven-
ience, flexibility and
customisation to manage
and operate connected
cars and autonomous ve-
hicles. It combines a mo-
bile phone, wallet or
purse and car key into one

smart device that can also
enable policy-based car
sharing and riding.
Keystone combines a
Conjure-designed HMI
application and Irdeto
Cloakware software pro-
tection for mobile app,
ECU-side functionality
and cloud services. This
provides security, sim-
plicity and flexibility to
share keys with authenti-
cated drivers. Consumers
can customise vehicle
usage policies by authen-
ticated users, including
speed limit, time of use,

geolocking, access to
only the boot or glove
box, number of passen-
gers, and so on.
Policies are controlled
by the vehicle owner,
while keys are issued to
individuals and are tied to
the owner’s policies.
“Keystone ensures that
vehicle keys and their as-
sociated policies are al-
ways functional and
protected even without an
internet connection,” said
Daniel Thunberg, head of
connected transport for
Irdeto.

Keystone copes with secure vehicle access

TuSimple tests level
four autonomous lorry

Nvidia Drive computing
platform, and is undergo-
ing testing in the USA
and China to ensure its
safety. The company’s
perception and computer
vision technology has
200m detection, tracking
and distance estimation
using multiple cameras.
In addition, the visual
positioning and multi-
sensor fusion technology
achieves decimetre-level

localisation in various
conditions, even in tun-
nels. The stack also inte-
grates automated HD
mapping with precise
lane-level information.
“All forms of trans-
portation are being trans-
formed by AI, and
TuSimple is helping pave
the way to a safer and
more efficient trucking
system,” said Rishi Dhall,
senior director of Nvidia.

TuSimple’s autonomous lorries have
started testing on public roads
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Car of the future
Bryce Johnstone discusses what
future cars will need from GPUs
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Whether it’s new
powertrains, in-car
infotainment or self-

driving cars, automotive
technology is advancing at an
unprecedented rate. New
technologies and industry entrants
are challenging the fundamentals
of what cars are, and, as a result,
the driving experience of
tomorrow will be very different to
what is seen today.
It is expected that by 2030, one

in four cars on the road will be
self-driving to a degree – in some
bounded communities we’re
already seeing self-driving
vehicles today. But what will
happen to the car cockpit? How
will the car and driver
communicate in the future? As
drivers are freed from the
responsibility of driving, how will
this impact cockpit and
infotainment systems design?

Challenges
The car of the future will be very
different by the time it becomes
fully autonomous around 2025.
Some believe it will offer a

variety of functions to the
occupants during their journey: it
will become an office, a living
room, a place to rest and a general
entertainment centre. It will
transform from today’s layout to a
more radical design with no
steering wheel and seats facing
the interior of the car. Without a
need for the driver to see
everything happening around the
car, windscreens and windows
will tint, reduce or disappear and
cars will become more private
spaces. While this will take some
time, some of the main trends are
already emerging.
It is likely cars will have a

multitude of screens, greatly
increasing the need for powerful
and power-efficient GPUs that can
drive a very large number of
pixels as well as supporting new
features such as augmented reality
(AR), gesture control and
advanced human machine
interfaces (HMIs).
It has been suggested that there

could be up to ten screens in next-
generation cars, offering a
combined resolutions of up to 72k

What will the car cockpit of the future look like? There could be
up to ten screens with a combined resolution of up to 72k

via multiple 4k resolution screens.
This would include head-up
displays (HUDs) that are starting
to be deployed in high-end cars
today. HUDs are normally
projected onto either the
windshield or a specific screen
giving an infinite depth, so the
driver sees the information in his
or her view without having to
refocus, as someone would on
today’s traditional dashboard.
These HUDs will become much

richer and more complex with a
windshield-based split-screen
HUD with passenger and driver
portions that can only be viewed
by the person sitting in the driver
or passenger seat. At the core of
this is GPU technology, which
will not only be pushing pixels to
the screen on the dash but will be
placing them on the HUD unit
too.
Technologies such as gaze

tracking will be coupled with the
HUD in cars that have drivers to
place information relevant to
driving at the centre of the
driver’s line of vision. Gaze
direction can also be used to
determine whether the driver is
paying attention to the road or not
and algorithm tuning on the GPU
can make the calculations to warn
the driver if they are not fully
concentrating and should pull
over.

HMI
As cars progress from level one to
level five autonomous driving, the
HMI will become increasingly
important in levels two and three
driving where control needs to be
passed back to the driver. Also,
the driver will need to be notified
about actions the car is taking on
behalf of the driver so they will

As we progress to level five autonomous driving, the human machine interfaces will be critical

not be spooked by unexpected
behaviour.
Today, interaction with the

dashboard is largely visual.
Increasingly this will be enhanced
by voice interaction, audio
responses, vibration alerts, gesture
controls and projected visual
warnings onto an HUD.
New HMIs will play an

important social role by helping
users adjust to the new reality of
autonomous cars.
During the transition, people

will have to learn to trust
driverless vehicles. A passenger
should at any time be aware of
what is happening in the car: why
it chooses the specific lane, which
cars are around, how busy one or
another road is and how the route
is being calculated. A well-
designed HMI, incorporating
graphics and audio elements, will
be fundamental to the acceptance

of autonomous vehicles.
The HMI should offer a natural

way to visualise the decision
processes in the car so the
passenger feels safer and more
comfortable. For example,
automotive AR could use a
combiner glass with a holographic
film on it, which works as a lens
and reflects only certain
wavelengths. People will look
through the combiner glass in
front of the windshield and see the
projected video or interactive
interface.
Of course, difficulties will

emerge. For example, there will
have to be a change to one of the
essential drivers’ habits of looking
in the mirrors before
manoeuvring. Also, developers
still have to prove that the new
elements of HMI provide a better
and more precise experience than
today.

AR
So what will AR bring to the car
in the next decade? AR is a
technology where virtual world
objects are placed over the real
world to enhance or augment what
drivers are viewing with icons,
objects, information and so on.
Some companies have posited

the use of the front screen as a
projection for the AR HUD.
Smaller unobtrusive versions of
this exist but future ones have the
potential to be all encompassing.
The AR view would be split
across the windscreen into a
simplified driver view; this would
reduce distractions and only
deliver key vital information to
the driver.
On the passenger side, much

richer content could be displayed,
such as the location of restaurants,
shops, the nearest parking space
and other points of interest. One
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More driver assist functions will be required in the car such as
emergency braking and lane departure warning

of the other advantages of an AR
HUD is that the gaze direction can
be inferred by in-car cameras and
the key driving information
projected into the centre of the
gaze to allow for an expected
amount of head movement.

GPU compute
As the industry moves towards
fully autonomous level-five
driving, more driver assist
functions are required in the car.
These include the likes of
emergency automatic braking,
lane departure warning, pedestrian
detect, driver attention, blind spot
detect and cross traffic assist.
Advanced GPUs are parallel

processing units and can be used
for repetitive algorithms such as
those in many of the functions for
adas. The GPU’s parallelism and
multiply and accumulate structure
is perfect for implementing the
likes of convolutional neural
networks (CNNs).
CNN algorithms have been

around for over 30 years and until
recently they were the preserve of
server farm processing. However,

with advances in SoC process
technology as well as
improvements in CNN algorithm
efficiency and GPU advances,
these can now begin to be
implemented at the edge of a
network and not just in the cloud.
Looking at adas, anything that

requires some image processing,
such as extracting road-sign
information, is suited to using
CNNs to improve performance. In
comparison to a standard high-end
CPU, an embedded high-end GPU
can offer over twenty times the
performance at lower power
dissipation.
Ultimately, CNNs will be

accelerated in hardware as their
function becomes well understood
and perhaps standardised.
However, GPU compute has a
place to enable newer types of
neural network and other
acceleration to be prototyped and
deployed prior to optimisation.
To improve safety, hardware

virtualisation can be leveraged by
the various applications and
services being deployed to the car.
GPUs can be hardware virtualised

so that no two OS and application
combinations can use the same
memory space. The cores can
have a two-level MMU to ensure
absolute compliance to this
requirement. In the case of a
rogue piece of software being
downloaded, only that container
of an OS or application running
on the secure hypervisor will
crash. Nothing else will be
affected, so, for example, the
infotainment system might crash
but, crucially, the adas and cluster
and HUD elements running on the
GPU won’t be affected.

Future
GPU companies have to look at
autonomous driving well in
advance and deliver silicon IP
four to five years in advance of it
appearing in a car. So what is
designed into the car in 2018 will
be in the 2023 model. What will
be delivered in the 2021
timeframe is already largely
designed into silicon today.
The world is entering one of the

most exciting periods of
revolution in automotive design.
Key to this are the changes to
cockpit designs that will
materialise as we move to
increasing levels of autonomous
driving. To deliver the required
feature richness and adas
functions within an acceptable
power budget, the HMI and its
various elements will rely heavily
on the processing capabilities of
tomorrow’s high-performance and
low-power GPUs.

Bryce Johnstone is
automotive segment
director for
Imagination
Technologies

Delivering
success

Courier
company CMS
has reduced maintenance costs
by updating its fleet management system
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Logistics and fleet managers
often worry about ensuring
their fleets are running as

efficiently as possible while, at the
same time, providing a quality
service to customers. This was no
different for CMS, a long-
standing organisation providing
international mail and courier
distribution services and
ecommerce services.
CMS aims to be a one-stop shop

for local and global customers.
Established in 1968 and originally
founded in New York, the
company is now headquartered in
London with secondary offices in
Frankfurt and Paris.
With a fleet size totalling 29

vehicles and 60 drivers, CMS
aims to provide a quality service
to its customers all of the time.
Alongside this, the organisation
monitors and operates its business
in a sustainable yet profitable
manner, setting targets to reduce
negative environmental impacts,
including the reduction of fuel

consumption and CO2 emissions.
To help achieve this, CMS

decided it needed a fleet
monitoring system that measured
vehicle and driver performance
and looked to Geotab for
telematics technology that could
improve fleet safety, productivity,
and efficiency.
CMS needed comprehensive

telematics that could support its
corporate goals, which included
improving driver safety and
vehicle performance, increasing
fleet productivity, and reducing
fuel and maintenance costs. The
Geotab Go is a compact plug-and-
play telematics device that
attaches into a vehicle’s OBD II
port and offers GPS technology,
g-force monitoring, IOX
expandability, and engine and
battery health assessments.
The accompanying MyGeotab

software allows fleet managers at
CMS to view all vehicle and
driver information on one
platform from a desktop, laptop

Geotab Go is a compact
plug-and-play telematics
device that attaches to a vehicle

MyGeotab software allows fleet managers to view all vehicle and
driver information on one platform from a desktop, laptop and
smartphone or tablet

and smartphone or tablet with the
MyGeotab app.
Meeting compliance regulations

is accomplished with the Geotab
Drive app for CMS drivers. The
all-in-one driver platform
streamlines driver vehicle
inspection reporting and driver
identification. Drivers can
complete their vehicle inspections
right from their tablet or
smartphone.
CMS leveraged the Geotab

Marketplace online centre and
opted to use the Driver Challenge
add-in, which provides fleet
managers with a new and exciting
way to motivate drivers.
Gamification has been gaining
popularity among fleets as a way
to help achieve greater
productivity, safety or other
objectives.
The Driver Challenge turns

repetitive driving into a fun and
friendly competition with a driver
leader board, badges and medals
for improvement. Drivers are
scored and compared on key
performance indicators. CMS can
view and analyse trends in
MyGeotab, identifying key areas
of improvement and highlighting
drivers who deserve recognition
for their work. CMS used this
add-in with the initial goal of
reducing fuel consumption,
driving complaints and decreasing
accident frequency.
Currently, CMS uses the add-in

to monitor driver performance
including speeding, harsh
acceleration and deceleration, and
seat belt usage. This monitoring
has led to several improvements
within the fleet, including
achieving an extra 1.2km/litre on
average for each of its vehicles.
The challenge has also fulfilled

its goal by creating a friendly
competition between the drivers.
By pushing the drivers to
outperform each other, CMS
produced a notable reduction in
driver speeding and vehicle abuse,
which was reflected by a decline
in the number of speeding tickets
received and less vehicle
maintenance.
CMS fleet managers ensure all

35 drivers are correctly using the
app to assign themselves a vehicle
and complete daily vehicle
checks. This creates greater
transparency and allows CMS to
monitor which driver is in each
vehicle over different shift
patterns. Additionally, Geotab
Drive relays the information to the
MyGeotab software in real time,
providing detailed reports on
driver logs, remaining hours and
violation alerts.
As part of the ProPlus package,

CMS can also view real-time
updates on vehicle locations,

increasing information accuracy.
This improvement in visibility
benefits both fleet managers and
customers by providing a greater
certainty on delivery arrival times,
allowing for efficient daily
scheduling, a major area of
improvement for CMS.
“We have the ProPlus plan so

we are able to see one second
updates of vehicle location which
is a godsend in central London,”
said Sean McMullen, general
manager of operations for CMS.
“Our previous solution
updated every minute which
meant the location on the
map was not very
accurate. We are now
able to provide
customers very accurate
collection windows.”
The company can now monitor

and improve driver performance,
fuel consumption and vehicle
health while reducing CO2
emissions and maintenance costs.

In this way, it is advancing its
business in a cost-effective and
environmentally conscious
manner through management by
measurement, while ensuring
quality service for customers.
“Geotab has helped us to

improve fleet performance and
vehicle and driver safety as well
as motivate our drivers and reduce
our emissions,” said McMullen.
“We’re very excited to continue to
work alongside Geotab and

continue to reap the
benefits its
technology
provides.”

Geotab Go provides GPS
technology, g-force monitoring,
IOX expandability, and engine
and battery health assessments
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Electronic systems must
remain operational,
regardless of external

operating conditions. Said another
way, any glitch in the power
supply, whether momentary or
seconds or even minutes, must be
taken into account during the
design process.

Emergency powerEmergency power
Tony Armstrong
looks at how to
maintain power
to emergency
applications
such as ecall

In automotive electronics there
are many applications that require
continuous power even when the
car is parked, such as remote
keyless entry, security and even
personal infotainment systems,
which usually incorporate
navigation, GPS location and ecall
functionality.

Maybe it is hard to understand
why these systems have to remain
on even when the car is not
moving, but the GPS aspect of
this has to be always on for
emergency and security purposes.
This is a necessary requirement so
that rudimentary control can be
employed by an external operator

when needed.
By way of explanation, an ecall

system is a safety feature that is
becoming more pervasive in
newer automobiles, with many
manufacturers already rolling it
out across their ranges. It’s a
pretty simple bit of technology: in
the event of a collision in which a

car’s airbags are deployed, ecall
automatically contacts the
emergency services. It uses GPS
to relay the time, location, type of
car and what fuel it uses to the
authorities, while a microphone in
the car allows the driver or
passengers to speak directly to
call handlers when the system is
activated.
The ecall system also shares

what direction the car was
travelling in when the incident
occurred, allowing authorities to
know which side of the freeway
they need to head to in the event
of a collision.
All this allows ambulance,

police and fire crews to reach the
car as quickly as they can
following an accident, armed with
as much information as possible.
An individual can also activate

ecall by pressing a button, so if
someone becomes ill or has been
injured in a collision in which the
airbags haven’t deployed, help
can still be easily summoned.

Storage mediums
Having acknowledged the need
for backup power for any given
system, the question then arises:
what can be used as a storage
medium for this power?
Traditionally, the choices have
been capacitors and batteries.
It is fair to say that capacitor

technology has played a major
role in power transmission and
delivery applications for multiple
decades. For example, traditional
thin film and oil-based capacitor
designs performed a variety of
functions, such as power factor
correction and voltage balancing.
However, in the past decade

there has been research and
development that has led to



fleet and asset tracking,
automotive GPS data loggers,
automotive telematics systems,
toll collection systems, security
systems, communications
systems, industrial backup and
USB-powered devices. Fig. 1
show a typical application
schematic.

Conclusion
Whenever a design requires a
system to be always available
even if the primary power source
should fail, it is always a good
idea to have a backup power
source. Fortunately, there are
many IC options that can allow an

easy backup power supply,
whether that storage medium is a
supercapacitor, an electrolytic
capacitor or even a battery.
Clearly, in the case of an ecall

system in an automotive
environment, having it functional
if an accident occurs where the
main battery is disconnected can
be a life saver.

Tony Armstrong
is director of
product
marketing for
Power by Linear
products at
Analog Devices
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significant advances in capacitor
design and capabilities. These
have been called supercapacitors
– also known as ultracapacitors –
and they are ideal for use in
battery energy storage and backup
power systems. Supercapacitors
maybe limited in terms of their
total energy storage; nevertheless,
they are energy dense.
Furthermore, they possess the
ability to discharge high levels of
energy quickly and recharge
rapidly.
Supercapacitors are also

compact, robust and reliable and
can support the requirements of a
backup system for short-term
power-loss events. They can
easily be paralleled, or stacked in
series or even a combination of
both to deliver the necessary
voltage and current demand by the
end application.
Nevertheless, a supercapacitor is

more than just a capacitor with a
very high level of capacitance.
Compared with standard ceramic,
tantalum or electrolytic
capacitors, supercapacitors offer

Fig. 1: 4.5V backup supply with a 4.22V PFI threshold

Parameter Supercapacitors Capacitors BBaatttteerriieess

Energy storage W-sec of energy W-sec of energy W-hr of energy
Charge method Voltage across Voltage across Current and voltage

terminals, ie from terminals, ie from 
a battery a battery

Power delivered Rapid discharge, linear Rapid discharge, linear Constant voltage 
or exponential voltage or exponential voltage over long time 
decay decay period

Charge/discharge msec to sec psec to msec 1 to 10hr
Form factor Small Small to large Large
Weight 1-2g 1g to 10kg 1g to >10kg
Energy density 1 to 5Wh/kg 0.01 to 0.05Wh/kg 8 to 600Wh/kg
Power density High, >4000W/kg High, >5000W/kg Low, 100-3000W/kg
Operating voltage 2.3–2.75V/cell 6–800V 1.2-4.2V/cell
Lifetime >100k cycles >100k cycles 150 to 1500 cycles
Operating temp -40 to +85°C -20 to +100°C -20 to +65°C

Table 1: Supercapacitor comparison versus capacitors and batteries

Fig. 2: Power needs to remain on even after an accident

higher energy density and higher
capacitance in a similar form
factor and weight. And, although
supercapacitors require some care
and feeding, they are augmenting
or even replacing batteries in data
storage applications requiring
high current and short duration
backup power.
Furthermore, they are also

finding use in high peak power
and portable applications in need
of high current bursts or

momentary battery backup, such
as UPS systems. Compared with
batteries, supercapacitors provide
higher peak power bursts in
smaller form factors and feature
longer charge cycle life over a
wider operating temperature
range. Supercapacitor lifetime can
be increased by reducing the
capacitor’s top-off voltage and
avoiding temperatures above
+50˚C. 
Batteries, on the other hand, can

store a lot of energy, but are
limited in terms of power density
and delivery. Due to the chemical
reactions that occur within a
battery, they have limited life with
regard to cycling. As a result, they
are most effective when delivering
modest amounts of power over a
long period of time, since pulling
many amps out of them very
quickly severely limits their
useful operating life. 
Table 1 shows a summary of the

pros and cons between
supercapacitors, capacitors and
batteries.

Backup power 
As either supercapacitors,
batteries or a combination of both
are candidates for use as a backup
power supply in almost any
electronic system, what are the
ICs available? Thankfully, there
are products designed to address
this application. 
For example, take the complete

lithium battery backup power
management system in Fig. 1 for
3.5 to 5V supply rails that must be
kept active during a main power
failure. 
Batteries provide considerably

more energy than supercapacitors,
making them better for
applications that require backup
for extended periods. Such a
device can use an on-chip
bidirectional synchronous
converter to provide high
efficiency battery charging as well
as high current, high efficiency
backup power. When external
power is available, the device
operates as a step-down battery
charger for single-cell Li-ion or
LiFePO4 batteries while giving
preference to the system load.  
Typical applications include
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About a decade ago,
durability testing was
mostly conducted on the

test track. Today, with the arrival
of digital twins and cutting-edge
simulation technology, the old
school way of testing is bound to
disappear. Or is it?
According to Bruno Seufert of

Daimler, not really. Seufert, who
is responsible for chassis
durability and load data collection
and calculation for the vehicles at
Daimler, estimates that 65 per

MADE TO LAST

Daimler is standardising on simulation
and testing to improve durability

cent of vehicle validation still
occurs using testing hardware,
mostly on test benches and
sometimes on test tracks, and 35
per cent is completed digitally.
And he sees the trend reaching 50
per cent simulation and 50 per
cent testing by 2020.
Seufert should know. He leads a

team of 50 engineers who work
on chassis durability and vehicle
load collection. 
He and his team know how to

design quality vehicles that are

built to last and they know they
need testing to do this.

Durability
Ask anyone who owns a
Mercedes-Benz about their choice
and one of the key purchase
drivers heard is durable quality.
Owners know that a Mercedes-
Benz can run for miles and miles
and even decades. It is part of the
brand DNA and has been for ages.
So, understandably, durability
plays a very important role at
Daimler and a trait the company
feels strongly about retaining.
“Our customers don’t want to

have something rattling on a car
with merely 50,000km on the

odometer because of a worn-out
ball joint or a bushing that is no
longer doing its job,” said Seufert.
“Durability plays a big role in
these types of quality issues. Not
surprisingly, durability can
influence the product costs quite a
bit. Suppose you needed to
strengthen a component with a
special heat treatment to improve
durability. This costs time and
money. And this is why we need
to make sure that we design right
the first time in regards to
durability.”

Design right
Daimler’s roadmap for the future
of durability focuses on doing as

much computer-aided engineering
(CAE) as possible without doing
parallel tests or measurements.
The idea is to do the tests and
measurements at the right time on
a very high level.
“We made a decision ten to

fifteen years ago to standardise
our durability process,” said
Seufert. This meant using
Siemens product lifecycle
management software (LMS).
“We didn’t want to have

different technical products on
every site,” said Seufert. “We
wanted something that would be
global. When our test engineers
evaluate a time history signal,
they do it with the same tool. No

matter if they are a test bench
engineer, a measurement engineer,
a multi-body simulation engineer
or a finite element engineer, they
are all using LMS Tecware for the
time history and frequency
phases. They are all using the
same tools, like LMS Virtual.Lab
Motion for CAE-based durability
road loads calculation. They all
use the same data formats and
process management tools. The
LMS helps it all fit together. It
really pays off.”
Ten or twenty years ago,

Daimler worked vehicle by
vehicle when it came to chassis
durability. Now the company
creates families of vehicles or
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vehicle platforms. There is a lot
more complexity to manage.
“When we are developing a new

or updated platform, we sort out
the decisive durability factors
using calculations,” said Seufert.
”It is really a survival strategy in
our competitive market today. We
calculate and sort out the best
possible component simulations.
If they are of a high enough
quality maturity, the components
will be built and tested.”

Engineering
This methodology is a radical
change in durability engineering
that has developed in the past ten
years and matured over the past
three years. In the past, Daimler,
as with many other automotive
manufacturers, relied on prototype
vehicles in the early development
phases. Now, the work is mostly
done digitally.
“It is a more focused way of

working,” said Seufert. “We
model all different types of
vehicles and then we drive them
digitally through our digital test
programmes and we analyse the
damage content of the loads and

forces that we see and then we
select the critical ones that need
more analysis work. We do the
critical work concerning loads
much earlier in the development
process. Up to two years earlier.
With our new development
architecture, which integrates
LMS Virtual.Lab Motion, we can
tell which spot in the structure
gets a certain type of load.”

Measurement campaign
That being said, Daimler still does
measurement campaigns on-site.
Cars are hooked up to 200 or so
sensors and driven for hours to

LMS Virtual.Lab Motion is used for CAE-based 
durability road loads calculations Durability is important to Daimler

Drivers don’t want to have something rattling on a car with
merely 50,000km on the odometer

evaluate the collected digital data
statistically. In a way, it is a
crosscheck, but these ideas are
taken directly from the LMS
customer correlation (CuCo)
method. Developed over two
decades ago, CuCo originated
from a long-term partnership with
experts from Germany’s leading
automotive manufacturers,
including Daimler. For years,
durability departments in many of
the leading OEMs used this
durability methodology and its
data for load acquisition.
“We can still get very valuable

information from LMS CuCo,”
said Seufert. “We still use the
CuCo database in combination
with our own signal
measurements and digital road
classification. We mix road types
to create different customers in
the computer statistically. What
we try to find is the most severe
customer scenario, that one per
cent that represents the driving
extreme.”

Digital twins
In the past, Daimler, like many
automotive manufacturers, took
predecessor data from a test
database. In simple terms, the

engineers determined that the new
car looked similar to an existing
vehicle, and used the data from
the older model. It usually was
close enough, but if there was a
new design element, such a
different axle, there would be
missing data.
“When this happened, we would

have to run physical tests,” said
Seufert. “With our new digital
system, we can digitally create the
data that are missing to precisely
match the new architecture. This
is a great advantage.”
Daimler is working towards

having digital twins of all its
models and designs. Having these
types of accurate simulations
provides a clear transition from
the digital to the physical world.
“Quite often, it is not possible

that the last vehicle we calculated
can be measured accurately,” said
Seufert. “For example, we get the
actual physical prototype perhaps
for ten weeks. So the pressure still
remains on the measurement
campaign. Even though you have
a digital twin, it doesn’t
necessarily mean that the
measurement team is home free.”

Challenges
Even if Daimler is performing its
durability work digitally, the
prototype still plays a role in the
process. When the engineers
receive the prototype vehicle, they
perform a measurement
campaign, combining up to five
different measurements at one
time. These data are then fed to all
the test rigs and suppliers to
prepare the final release.
“We still want to reduce the

number of prototypes and time is
still a huge factor in the testing
process,” said Seufert. “That
being said, we have eliminated a
phase when it comes to collecting
loads. Usually, we don’t measure
the mule phase any more. The
mule phase looks like the old
vehicle but has the next-
generation technology underneath.
We only measure this stage if the
degree of innovation is very high.
Otherwise, it is CAE simulation
only.”

Future
In an ideal world, the designer
would sign off on the simulated
digital twin, but it is far from this

process at the moment. It still
requires at least a final test for
production release. 
“Some properties within chassis

durability are really far away from
pure simulation,” said Seufert.
“Think about rubber and its
natural properties. Or all the
terrible things everyday people do
to cars – scraping the chassis over
curbs and speed bumps, splashing
through huge muddy potholes.
These things aren’t covered in the
CAE world yet. 
“Whether it is confirming the

accuracy of a simulated
component on the test bench or
accounting for misuse events on
the test track, I can’t see how
these critical final testing steps
can be eliminated. It is just
necessary. Ideally, everything can
be cut until those final steps. The
final safety test we cannot cut. It
gives the unpredictable a chance
to occur. We are looking for the
unknown.”
The verdict in the end? It seems

that the test track and the test
bench are here to stay – even if
the process of using digital twins
is catching up.
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A chip varistor for auto-
motive applications has a
maximum operating volt-
age of 19 to 70V and a ca-
pacitance from 4.7 to
50pF.

The AVRH miniature
voltage protection device
from TDK is available in
IEC case 1005 (EIA
0402) with dimensions of
1.0 by 0.5 by 0.5mm.

Operating temperature
is -55 to +150˚C, and it

Chip varistors can withstand contact dis-
charges of 25kV to IEC
61000-4-2. The device is
qualified to AEC-Q200.

The coating technology
gives it the reliability re-
quired in automobiles,
and it is suitable for use in
automotive ECUs and
bus systems such as Lin,
Can, Can-FD and
Flexray.

The varistors can also
be used in systems that
use BroadR-Reach, Most
or Automotive Ethernet.

The ZXTR 2105FQ,
2108FQ and 2112FQ reg-
ulator transistors from
Diodes are qualified to
AEC-Q101 and are part
approval process capable.

Designed to deliver 5, 8
or 12V regulated outputs
from nominal battery sup-
plies of 12 or 24V, they
are suitable for powering
vehicle electronics. They
can tolerate battery volt-
age spikes up to 60V,
making possible applica-
tions that cannot use stan-
dard linear regulators.

By monolithically inte-
grating a transistor, Zener
diode and resistor into a
SOT23 package, they re-
duce component count
and PCB interconnect.

The 2105FQ is for ap-
plications that require a

5V ±5% regulated supply
from a 12V battery, for
example for a stable
MCU supply within the
required 4.7 to 5.3V sup-
ply range.

The 2112FQ is aimed at
cars and lorries that have
24V batteries but need a
12V ±10% supply for ap-
plications such as the
VCC supply for gate
driver ICs.

All three deliver an out-
put current up to 15mA.

The 60V maximum
input rating ensures suffi-
cient headroom in the
event of transient over-
voltage conditions, while
their line and load regula-
tion safeguards continu-
ous operation by ensuring
transient voltage drops
cannot cause latch-up.

Regulators tolerate 60V transients

A GPU core from Imagi-
nation Technologies sup-
ports multiple, ultra-high
resolution displays for
cluster, head-up display

(HUD) and infotainment
that automotive manufac-
tures are fitting to car in-
teriors from 2018
onwards.

Thanks to an 80% fill-
rate density improvement
over the previous genera-
tion, the Furian architec-
ture-based four-cluster
Power VR 8XT GT8540
GPU can simultaneously
drive up to six 4k screens
with complex UIs at
60frame/s.

Using its built-in hard-
ware virtualisation capa-
bility, the four-cluster
core lets automotive
OEMs deliver secure,
high-performance graph-
ics capabilities for a vehi-
cle’s many displays.
Power VR hardware vir-
tualisation can provide a
complete separation of
services and applications,
ensuring they remain se-
cure against system intru-
sion or data corruption.

The platform can sup-
port up to eight applica-

tions or services running
in separate containers at
once and automotive
OEMs can deploy and re-
move services at will
without affecting others
running at the same time.

OEMs can design their
systems to prioritise ei-
ther graphics or compute-
based applications. The
core can support long-
running compute work-
loads on a single shader
processing unit (SPU) for
adas functions such as
lane departure warning,
blind-spot detection and
surround view. Other
tasks, such as infotain-
ment and cluster, can run
on the second SPU, using
prioritising mechanisms
to reach system perform-
ance targets.

The core is ready for li-
censing.

GPU core suits infotainment,
cluster and HUD applications

A power management IC
from Allegro Microsys-
tems integrates a buck or
buck-boost pre-regulator,
four LDOs, and four
floating gate drivers.

The pre-regulator uses a
buck or buck-boost topol-
ogy to convert automo-
tive battery voltages into
a tightly regulated inter-
mediate voltage complete
with control, diagnostics
and protections.

The ARG82800 is for
applications such as elec-
tronic power steering,
transmission control units
and braking.

The output of the pre-
regulator supplies a 3.3 or
5.0V selectable 350mA
linear regulator, a 5V,

100mA linear regulator,
and two 120mA protected
linear regulators that
track VUC output. De-
signed to supply power
for microprocessors, sen-
sors and Can transceivers,
the device is suitable for
under-bonnet applica-
tions.

The independent float-
ing gate drivers can con-
trol n-channel mosfets
through an SPI. These
mosfets can be config-
ured as phase or battery
isolation devices in high
current motor applica-
tions. An integrated
charge pump allows the
driver outputs to maintain
the power mosfets in the
on state over the full sup-

Power IC integrates
four gate drivers

ply range with high
phase-voltage slew rates.
Enable inputs to the
ARG82800 include a
logic level and a high
voltage key-switch en-
able. It also provides flex-
ibility with a disable
function of the individual
outputs through an SPI.

Diagnostic outputs
from the device include a
power-on reset output and
a fault flag output to alert
the microprocessor that a

fault has occurred. The
microprocessor can read
fault status through an
SPI.

Dual bandgaps (one for
regulation and one for
fault checking), Bist and
internal diagnostics en-
hance functional safety.

The device is supplied
in a 1.2mm maximum
height, 38-lead etssop
package with exposed
power pad to improve
thermal performance.

Xilinx has announced
availability of the auto-
motive qualified Zynq
XA UltraScale+ MPSoC
family, enabling develop-

ment of safety critical
adas and autonomous
driving systems.

The family is qualified
to AEC-Q100 with ISO

SoC meets Asil C safety requirements
26262 Asil C certifica-
tion. It integrates a 64bit
quad-core Arm Cortex-
A53 and dual-core Cor-
tex-R5 based processing
system with Xilinx pro-
grammable logic Ultra-
Scale architecture.

This scalable product
suits various automotive
platforms by delivering
the right performance per
watt while integrating
critical functional safety
and security features.

The family has been
certified to Asil C by
Exida, an accredited cer-
tification company.

The product includes a
safety island designed for
real-time processing
functional safety applica-
tions that meets Asil C re-
quirements.

In addition to the safety
island, the programmable
logic can be used to
create additional safety
circuits tailored for spe-
cific applications such as
monitors, watchdogs or
functional redundancy,
effectively allowing Asil
decomposition and fault-
tolerant architecture de-
signs within a single
integrated circuit.
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Pressure sensor suits harsh environments
An accurate pressure sen-
sor is for harsh media ap-
plications, especially in
the automotive sector.

The MLX90818 from
Melexis is a packaged ab-
solute pressure sensor
that is factory-calibrated
to cover 1.0 to 5.5bar,

making it suitable for nor-
mally aspirated, direct in-
jection and turbocharged
engine applications.

The sensor includes
provision for an external
NTC for temperature
measurement and is
housed in a 4 by 5mm

DFN package.
It requires a few exter-

nal components to de-
velop small and rugged
manifold air pressure
(MAP) sensors.

With no exposed cor-
rodible metals, the device
is claimed to have the
best harsh media compli-
ance, especially against
the halogens found in
high concentrations in
modern engines that are
both downsized and
lighter.

Overvoltage capability
is 18V and it can operate
from -40 to +150˚C, mak-
ing it suitable for all

under-the-bonnet applica-
tions.

Pressure accuracy is
±0.5% to ±0.75% for ex-
tended life operation at
+150˚C, allowing accu-
rate MAP and EGR sen-
sors to be built, reducing
NOx and CO2 emissions.

The output complies
with the J2716 Sent
protocol and allows cus-
tomisation of the config-
uration.

It is available factory-
calibrated and users can
configure the device for
low volume applications
through the application
pins.

A tact switch for automo-
tive in-cabin use has been
developed by Alps Elec-
tric.

The SKTQ has an inter-
nal structure to retain the
dimensions of the exist-
ing SKSU while enabling
quiet operation as well as
a 5N operating force and
definite clicking feel.

For steering wheel
switches, car navigation
systems, centre consoles
and other in-vehicle sys-
tems, car makers want a
sharp operating feel to go
with touch technology
that is replacing conven-
tional mechanical input.

This helps prevent acci-
dental operations while
driving and realises a
pleasant and clear-cut op-
erating feel that goes well
with touch panel control.
The pre-stroke design
prevents play during ini-
tial operation.

The company is consid-
ering adding 3.5, 4 and
4.5N varieties.

Dimensions are 5.3 by
5.4 by 4.25mm. Travel is
0.71mm and operating
life 200,000 cycles.

In-cabin
switch
needs 5N

IAR Systems has up-
graded the functional
safety edition of its Work-
bench development tool-
chain for Renesas RX
microcontrollers. The
version integrates IAR’s
C-Stat and C-Run add-on
tools for static and run-
time analysis. In addition,
there is support for the
Renesas RXv2 CPU core.

The company provides
a certified version of the
complete compiler and
debugger toolchain.

The build chain has
been tested and approved
according to the require-
ments on support tools in
IEC 61508, as well as
ISO 26262. The version
also adds certification ac-
cording to IEC 62304,
defining the life cycle re-

quirements for medical
device software. It is cer-
tified by TÜV SÜD.

The added support for
C-Run and C-Stat enables
complete code control
through the development
cycle. C-Stat performs
static analysis that can de-
tect defects, bugs and se-
curity vulnerabilities as
defined by Cert and the
common weakness enu-
meration, as well as help
keeping code compliant
to standards such as
Misra C and C++.

C-Run performs run-
time analysis by checking
application execution di-
rectly within the develop-
ment environment.

It features arithmetic
checks, bounds checking
and heap checking.

The IDE includes the
firm’s C and C++ com-
piler with Renesas RX
ABI compliance, an as-
sembler, a linker and the
C-Spy debugger. The lat-
est certified version adds
IDE enhancements and
tutorials.

It comes with a func-
tional safety certificate, a
safety report from TÜV
SÜD and a safety manual.
With the certified tools,
IAR provides a functional
safety support and update
agreement with support
for the sold version for
the longevity of the con-
tract. In addition to tech-
nical support, the
agreement includes ac-
cess to validated service
packs and regular reports
of known deviations.

Toolchain updated with
static and runtime analysis

Nexperia is increasing its
logic portfolio with de-
vices that expand the
company’s translator
products into the standard
logic shift register arena.

They are specified for
-40 to +125˚C and can be
released in the company’s
automotive Q100 portfo-
lio.

The first translator in
the expanded range is the
74LVC8T595, a cascad-
able 8bit serial-in, paral-
lel-out IO expansion

Logic expands translator portfolio
device that combines shift
register function with
voltage translation. This
single chip replaces two
devices and operates from
1.1 to 5.5V, enabling

newer low-voltage con-
trollers to interface with
legacy devices.

The device is available
in 20-pin leaded tssop and
leadless DQFN packages.

For in-vehicle display
systems, the SC1701
graphics display con-
troller from Socionext
can enable 4k resolution
and deep colour process-
ing. Its Apix 3 technology
supports demand for
video and data connectiv-
ity up to 12Gbit/s.

The device supports up
to one U-HD (4k) or two
F-HD (2k) displays at
30bpp.

The controller can drive
two TCon-less displays
via its integrated TCon
function. To support that,
the device can receive
two separate video
streams over one link.

It supports through its
video link up to 9.6Gbit/s

Display controller supports 4k resolution

uncompressed or 28
Gbit/s compressed video
by using the Vesa DSC
compression method. The
built-in HDCP decryption
technology enables video
content protection.

The built-in Seeris
graphics processor pro-
vides 2D rendering with
deep colour (30bpp) sup-
port through its entire
pipeline. In addition, it
provides extended flexi-

bility by its capture port
through a Mipi-DSI2 or
Open LDI input interface.

The MII-Ethernet inter-
face allows bidirectional
communications to use
most of the capabilities
provided by the Apix 3
protocol. This allows
video or auxiliary data
originating from an Eth-
ernet camera or a touch
controller connected di-
rectly to the device to be

streamed back to the cen-
tral or head unit.

Diagnostic capabilities
include a built-in multi
window signature unit,
picture freeze detection
and multi-level CRC
checks. In addition, it
provides protection
against illegal access, en-
hancing the security fea-
tures and data integrity.

The controller supports
a domain computing ar-
chitecture, which enables
design flexibility through
scalability, increases
safety and security,
makes development cy-
cles more efficient, eases
qualification processes,
and provides potential for
cost reduction.
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A DC-DC converter with
built-in mosfet can gener-
ate output voltages of 3.3
or 5V (minimum 2.5V)
from input voltages up to
60V at a switching fre-
quency of 2MHz. The
BD9V100MUF-C IC
from Rohm Semiconduc-
tor can therefore achieve
a step-down ratio of 24:1
between input and output
voltages.

To obtain this ratio, the
chip uses nano pulse con-
trol technology, which
leverages high-voltage
bidcmos processes and
high-speed pulse control
to realise an on time of
9ns.

The technology enables
single-stage voltage con-
version in 48V systems

Step-down power supply
handles 48V systems

such as those used in mild
hybrid vehicles. At
2MHz, the number of
parts required is halved,
reducing application size
and simplifying design,
while high-frequency op-
eration permits the use of
smaller external compo-
nents such as coils and
output capacitors.

At system level, auto-

mobile electronics and
sensors typically require a
supply voltage of be-
tween 1 and 5V. This
means the 48V bus volt-
age has to be stepped
down to the lower volt-
ages. At the same time, it
makes sense to operate
the DC-DC converter at
2MHz, as this will not af-
fect the AM radio band

(1.84MHz maximum).
Nano pulse control

refers to fast pulse control
technology achieved by
combining analogue cir-
cuit design, layout and
processes using a verti-
cally integrated produc-
tion system. This
contributes to miniaturi-
sation and system simpli-
fication in 48V
applications in mild hy-
brid vehicles.

The device measures
4.0 by 4.0 by 1.0mm, has
an input range from 16 to
60V, output from 0.8 to
5.5V with ±2% accuracy,
and a switching fre-
quency of 1.9 to 2.3MHz.
Maximum output current
is 1A. Operating tempera-
ture is -40 to +125˚C.

An AEC-Q100 grade-one
qualified dual DPDT and
quad SPDT analogue
switch from Vishay In-
tertechnology has a resist-
ance of 0.37Ω at 2.7V
and 338MHz bandwidth
in the 2.6 by 1.8 by
0.55mm mini QFN16
package.

For analogue and digital
signal switching in space-
constrained automotive
applications, the DGQ-
2788A has flat resistance
and parasitic capacitance
to improve signal in-
tegrity and deliver higher
bandwidth.

The device is the first in
a series of analogue
switches for telematics,
infotainment, adas, diag-
nostics and engine control
modules, traction and sta-
bility control modules,
and power windows,
locks and mirrors. These
applications require
audio, video, bus and
communications interface
switching to bridge and
route signals.

It can operate up to

5.5V to accommodate
common 5V industrial
designs. It has 10mΩ re-
sistance flatness, which
results in a THD of
-100dB. Parasitic capaci-
tance Con is 26pF and Coff
14.5pF.

Operating temperature
is -40 to +125˚C, and it
has four independently
selectable SPDT switches
and two control inputs.
All switches conduct
equally well in both di-
rections and can be used
as multiplexers and de-
multiplexers.

The switch operates
over a single 1.8 to 5.5V
power supply, while its
digital inputs have a 1.2V
logic threshold to ensure
low voltage TTL and
cmos compatibility.

The RoHS-compliant
device offers break-be-
fore-make switching and
power down protection.
ESD tolerance is more
than 2kV (human body
model) and latch up cur-
rent is 300mA per
JESD78.

Switch improves
signal integrity

A hybrid step-down
synchronous controller
merges a switched capac-
itor circuit with a synch-
ronous step-down cont-
roller, reducing by up to
half the DC-DC converter
size compared with tradi-
tional step-down devices.

This improvement is
enabled by a three times
higher switching fre-
quency without compro-
mising efficiency.

Alternatively, when op-
erating at the same fre-
quency, a product using
the Power by Linear
LTC7821 from Analog
Devices can provide up to
3% higher efficiency.

Other benefits include
low EMI and reduced
mosfet stress due to a
soft-switched front end,
making it suitable for
emerging 48V automo-
tive systems.

The device operates
over a 10 to 72V (80V
maximum) input voltage
range and can produce an
output voltage from 0.9 to
33.5V with currents in

multiple tens of amps, de-
pending on the choice of
external components.

In a typical 48V to
12V/20A application, an
efficiency of 97 per cent
is attainable with the de-
vice switching at 500kHz.
The same efficiency can
only be achieved in a tra-
ditional synchronous
step-down converter by
switching at one-third the
operating frequency, re-
sulting in the use of much
larger magnetics and out-
put filter components.

External mosfets switch
at a fixed frequency pro-
grammable from 200kHz
to 1.5MHz. The device’s
1Ω n-channel mosfet gate
drivers increase effi-
ciency and can drive mul-
tiple mosfets in parallel
for higher power applica-
tions. Due to its current
mode control architec-
ture, multiple devices can
be operated in a parallel,
multiphase configuration
with current sharing to
enable higher power ap-
plications.

Hybrid step-down DC-DC
controller cuts size by half


