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Rivian developed the connected car platform for its all-electric RIT five-
passenger pickup from scratch to allow full control and flexibility over
the vehicle hardware, software and user experience.
The system operates on a high-speed Ethernet backbone that enables

robust security. This platform supports granular over-the-air updates of
vehicle software to enhance functionality and improve performance.
All Rivian vehicles connect to a cloud-ecosystem for data exchange and

processing, enabling machine learning and data services. The digital
experience extends beyond the vehicle into the cloud ecosystem and
mobile and web applications, and provides a consistent and seamless
interface for vehicle status and control.
Rivian developed maps, music, navigation and other adventure-focused

features to complete the digital experience.
The R1T will launch with a hardware suite with multiple modalities

including camera, lidar, radar, ultrasonic and GPS coupled with high
definition maps. This hardware enables level-three autonomy for highway
operation.

Rivian’s connected car splash

vehicle-electronics.biz @velectronicsmag

Chip design company
Arm believes it can help
drivers trust autonomous
vehicles with its latest
automotive enhanced
processor.

Optimised for 7nm, the
Cortex-A65AE is Arm’s
first multithreaded proc-
essor with integrated
safety for handling sensor
data in autonomous and
high throughput needs in
IVI and cockpit systems.

Simultaneous multi-
threading is optimised for
high throughput work-
loads and it is said to offer
the best performance effi-
ciency.

According to the AAA,
73% of US drivers are too
afraid to ride in fully self-
driving vehicles.

Winning the trust of
consumers is critical, and
to deliver this trust car
makers need to achieve
the right balance of inno-
vation and safety while
being deployable, scala-
ble and ready for mass
production.

“A broad range of com-
pute is required to meet
the needs of tomorrow’s
vehicles, and one size
will not fit all when it
comes to the compute
powering these vehicles,”
said Lakshmi Mandyam,
VP for automotive at
Arm. “Human acceptance
of new adas and increas-
ingly autonomous tech-
nologies will only happen
if drivers and passengers

Arm aims to improve trust in self-driving cars
feel safe relying on
them.”

This addition to Arm’s
IP portfolio is designed
for more efficient pro-
cessing of the multiple
streams of sensor data
being generated in vehi-
cles, and to help enable
innovative driver experi-

ences safely. It does this
by delivering multi-
threading capability com-
bined with integrated
safety through its split-
lock technology.

“The Cortex-A65AE is
ideal for managing the
high throughput require-
ment for gathering sensor

data and can be used in
lock-step mode con-
nected to accelerators,
such as ML or computer
vision, to help process the
data efficiently,” said
Mandyam. “But what’s
most critical, is that it
does this with a high level
of safety capability.”

Visitors to January’s Con-
sumer Electronics Show
in Las Vegas will get their
first chance to take a vir-
tual drive in BMW’s Vis-
ion iNext, accompanied
by the car maker’s intelli-
gent personal assistant.

The Vision vehicle will
be displayed alongside a
mixed-reality installation
that provides a virtual and
immersive impression of
what it is like to drive au-
tonomously, emission-
free and fully connected.

To begin the simulation,
the personal assistant will
suggest an agenda for the
day and plans the activi-
ties for the trip perfectly.
With virtual reality gog-

gles and a specially de-
signed spatial concept,
visitors will be able to im-
merse themselves in this
virtual world.

Initially, they will drive
the vehicle themselves,
but the car soon takes
over the driving function.
In autonomous Ease
mode, the driver interacts
with the assistant, which
makes suggestions and
controls various digital
services for the driver,
from videoconferencing
to shopping and smart
home functions.

Visitors will be able to
explore the fundamental
design principle referred
to as Shy Tech. This dis-

BMW wants to wow CES
visitors with virtual drive

cretely integrated tech-
nology only becomes vis-
ible when needed thanks
to two further exhibits
outside the vehicle.

The interior of the Vis-
ion iNext is designed as a
mobile environment to
enhances quality of life.

The assistant uses natu-
ral language for interac-
tion with the vehicle and
to access functions.

In the BMW X5, visi-
tors can check out the
functions that will be
available for new models
from March 2019, along
with selected future capa-
bilities of the assistant,
which is also an integral
part of the stand concept.
It will welcome visitors at
the entrance to the stand
and guide them to the
centre of the exhibition
using sound and light.

Outside the show,
BMW Motorrad will
demonstrate one of its re-
search highlights in the
field of automated driv-
ing: a self-riding BMW R
1200 GS test bike.BMW Vision iNext set for CES
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Audi subsidiary Aid-
Autonomous Intelligent
Driving, the centre of ex-
cellence for urban au-
tonomous driving in the
Volkswagen Group, is
partnering Luminar Tech-
nologies to deploy its
lidar technology.

Since launching in
2017, Aid has been scout-
ing lidar technology that
can support the depth
sensing demands of the
autonomous driving test
fleet currently driving in
the city of Munich.

“Having started out just
last year, our aim is to
work with the best brands

within the industry to ac-
celerate our vision that
will be realised across the
entire VW group,” said
Aid chief technology of-
ficer Alexandre Haag.
“Perception remains a
bottleneck today for au-
tonomous mobility and
we quickly worked to
find the most powerful
sensors to make the per-
ception task easier. That’s
where Luminar comes in;
the technology is clearly
above the pack in terms
of range and density,
which is important for
solving the most chal-
lenging problems.”

The lidar unit is a pre-
eminent piece in Aid’s au-
tonomous driving stack,
because of its ability to
see any object, known or
unknown, moving or not,
at a far distance and in
any lighting condition.

Luminar lidars will be
on the roof of the vehicle
and used for forward-fac-
ing high fidelity and long-
range perception. It is
complemented with sens-
ing lidar technologies for
short range and side-look-
ing visibility around the
vehicles, as well as radars
and cameras, ensuring a
360˚ field of view around

the car with redundant
sensing coverage.

“Aid is an ideal partner
for Luminar with the
backing and resources of
the world’s largest OEM,
while maintaining a fresh
software-minded spirit of
a high-growth start-up,”
said Luminar founder and
chief executive officer
Austin Russell. “To-
gether, our teams are able
to achieve rapid develop-
ment with an agile,
hands-on approach com-
bining hardware and soft-
ware expertise to enable
an autonomous mobility
service by 2021.”

Audi turns to Luminar for lidar technology

Bosch believes it has
solved the problem of
relay station attacks on
standard keyless vehicle
entry systems that can see
a hacker take less than
five seconds to compro-
mise a vehicle.

“Our Perfectly Keyless
system revolutionises
keyless entry systems,”
said Harald Kröger, pres-
ident of Bosch’s automo-
tive electronics division.
“It is the key to prevent-
ing digital car theft.”

The Bosch technology
works with a virtual key
stored in a smartphone.
Sensors installed in the

car recognise the owner’s
smartphone as securely as
a fingerprint and open the
vehicle only for them.
Digital key management
links the app and the ve-
hicle via the cloud.

The smartphone-based
key can be used in cars,
entire car-sharing fleets
and commercial vehicles.

With conventional key-
less entry systems, the car
key still needs to be car-
ried in a jacket or suit
pocket, for example. To
open the door and start
the engine, it communi-
cates with the car using a
radio signal in the LF or

Bosch puts block on
keyless entry hackers

UHF range.
Instead of transmitting

data via low or high fre-
quency radio technology,
the Bosch system uses the
smartphone as a virtual
key and Bluetooth as the
transmission technology.
This means the car key
can stay at home.

Every smartphone con-
tains microchips to man-

age communications via
Bluetooth, and these play
a key role in the Bosch
product. Together with
sensors installed in the
vehicle and a control unit,
they form a system that
opens the door only for
the smartphone contain-
ing the virtual key that
fits in the digital lock.

The system blocks sig-
nals from other smart-
phones or from electronic
devices that manipulate
the radio transmission. In
this way, it protects
against unauthorised ac-
cess.

Virtual vehicle keys on
smartphones use near-
field communications
(NFC), a wireless proto-
col for sharing data over
distances of a few cen-
timetres. For this to work,
users must take out their
smartphone before each
journey and hold it up to a
marked area on the vehi-
cle.

With Bosch’s system,
the smartphone can also
stay in the pocket. It also
works in lorries and for
entire fleets of commer-
cial vehicles.

Bosch stores virtual car key in smartphone

Renesas Electronics and
Wind River are expand-
ing their collaboration for
connected, adas and au-
tonomous driving pro-
grammes, including plans
to pre-validate Wind
River software with the
latest Renesas R-Car sys-
tems-on-chip (SoCs).

Software from the Wind
River automotive portfo-
lio is available on refer-
ence hardware for several
existing Renesas SoCs.
These include those for
high-end systems in vi-
sion and image process-
ing applications relevant
for autonomous driving,
safety support and in-ve-
hicle infotainment.

“Connected and au-
tonomous cars must intel-
ligently interpret the
world around them, and
this is pushing software
complexity to rapidly in-
crease within the automo-
bile,” said Marques
McCammon, vice presi-
dent at Wind River. “To
achieve advanced auto-
motive systems, software
and hardware must work
together seamlessly. By
leveraging pre-validated
solutions that are ready
for deployment, car mak-
ers can quickly achieve
their goals for delivering
innovation and accelerat-
ing their time-to-market.”

Under-the-bonnet SoCs

play an important role in
safety-oriented systems,
such as autonomous driv-
ing and automated driv-
ing technologies. Renesas
SoCs deliver computer
vision performance and
AI processing at low
power levels, targeting
automotive front cameras
for use in mass-produced
levels three and four au-
tonomous vehicles.

Part of the Renesas Au-
tonomy platform for au-
tonomous and automated
driving, R-Car SoCs en-
able design flexibility for
tier-one suppliers and car
makers to map their road
from assisted to highly
automated vehicles.

Renesas and Wind River expand collaboration
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Professional services firm
Genpact is using artificial
intelligence (AI) to
analyse vast amounts of
data and assess race per-
formance patterns for the
Envision Virgin Racing
Formula E team.

With thousands of vari-
ables that change from
race to race, AI and ma-
chine learning can turn
data into a competitive
edge for drivers Sam Bird
and Robin Frijns.

The partnership with
Genpact will leverage the
company’s deep process,
domain and technology
expertise to drive trans-
formative outcomes for
the team. This includes
using AI for pattern dis-
covery to organise and
make sense out of myriad
information sources both
within and outside the
car, from mechanical as-
pects to environmental
concerns such as temper-
ature and weather pat-
terns and factors such as
race regulations.

“In a competitive racing
environment, data are our
eyes and ears,” said Syl-
vain Filippi, chief tech-
nology officer at Envision
Virgin Racing. “We lose
the data, we lose the
race.”

Envision joined the
team as majority owner at
the beginning of this year
to improve the team’s AI
and IoT capabilities;

Genpact brings AI to Formula E

working with Genpact
should further strengthen
these strategic areas.

“Our co-innovation
with Genpact and Envi-
sion will deploy AI, ma-
chine learning and other
technologies to increase
driver performance, im-
prove strategy planning,
and even boost our fan
engagement,” said Fil-
ippi. “For example, the
sensors on our cars sam-
ple data in various scenar-
ios from as low as once
per lap to many times per
second. Genpact’s analy-
sis will identify pre-fail-
ure patterns, allowing us
to pre-emptively replace
sensors, and reduce the
risk of a data blackout or,
at its worst, a mid-race
car retirement.”

Genpact will analyse
multiple data points to
spot patterns that help the
team’s strategists improve
their algorithms, models

and simulations so they
can plan a race with more
accurate energy manage-
ment and better in-race
decisions about speed,
power and passing strate-
gies. This will help the
team cleanse, organise
and harness its vast vol-
umes of data, whether
structured or unstruc-
tured, internal or external,
applying machine learn-
ing to release predictive
insights.

By combining deep an-
alytics with car telemetry
data feeds from more than
a hundred sensors, the
team can improve pre-
race strategy simulations
and models that lead to
more informed race-day
decisions.

“In racing, success or
failure is measured in
milliseconds,” said NV
Tiger Tyagarajan, chief
executive officer of Gen-
pact. “Together with En-

vision Virgin Racing, we
are taking the bold step to
make drivers, teams and
cars more connected, in-
telligent, efficient and in-
cisive, creating a high-
performance racing eco-
system that is not just re-
sponsive, but instinctive.”

One of Formula E’s
most innovative features
is Fanboost, an additional
burst of power voted for
by fans through social
media. The most popular
drivers get the higher
power mode, which is
enough to overtake an-
other driver or defend a
position. To improve the
chances of securing Fan-
boost, Genpact will use
customer journey map-
ping to get closer to its
fans, building detailed
personas to find high-
propensity voters, and
identifying ways to con-
vert them into regular
Fanboost supporters.

Genpact is helping the Envision Virgin Formula E team race smarter
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Siemens has acquired
Comsa Computer und
Software, a Munich-
based company that de-
velops software for
electrical systems design
and wire harness engi-
neering.

Its LDorado suite tar-
gets automotive harness
design and engineering
software in Germany, re-
flecting local expertise
and market presence with
a well-established prod-
uct portfolio and empha-
sis on standards.

The Comsa team and
technology will join the
Mentor business, part of
Siemens PLM, where it
will add harness engi-
neering and design data
analytics capabilities.

“The acquisition of
Comsa is part of Siemens’
continued investment in
technology for the auto-
motive industry,” said
Tony Hemmelgarn, CEO
of Siemens PLM Soft-

ware. “Together, we will
take electrical systems
and harness engineering
to the new levels needed
to meet the demands of
electric and autonomous
vehicle development, and
provide deeply integrated
technical capabilities that
will benefit Comsa and
Siemens customers
worldwide.”

Josef Biermeier, CEO
of Comsa, added: “With
Siemens’ acquisition of
Comsa, we will be able to
participate and contribute
to this growing market in
ways and locations that
we could not have
reached alone. The
strength of Comsa‘s
LDorado software in wire
harness engineering and
analytics is a perfect com-
plement to the Capital
portfolio developed by
Mentor, and we are ex-
cited to be a part of the
forthcoming journey to-
gether.”

Siemens acquires Comsa
wire harness design firm

The combination of Siemens’ Capital software
and Comsa’s LDorado technology should
improves design of electrical systems

Denso has bought an eq-
uity stake in Infineon for
an estimaed €50m.

The aim is to strengthen
their long-term partner-
ship in technologies such
as automated driving and
electro-mobility.

“We would like to es-
tablish optimal semicon-
ductors for in-vehicle
electronics systems
through strong partner-
ships with semiconductor
companies in order to en-
hance the competitive-
ness of automated driving
and electrification sys-
tems,” said Hiroyuki Ina,
senior executive director
of Denso.

Denso, headquartered

in Kariya, Japan, has
around 220 subsidiaries
in 35 countries and re-
gions and employs
170,000 people world-
wide.

“We are very pleased to
expand our already well-
established relationship
with Denso,” said Rein-
hard Ploss, CEO of Infi-
neon. “Our collaboration
with Japan’s largest and
world-leading automotive
system supplier is
strengthening our links
with the Japanese indus-
try as well as our position
in the Japanese and global
semiconductor market.
We welcome Denso be-
coming a shareholder.”

Denso buys stake in Infineon

Israeli teleoperation start-
up Ottopia has come out
of stealth to announce the
closure of $3m in seed
funding.

Ottopia’s software lets a

human operator and an
autonomous vehicle’s AI
work together during a re-
mote intervention. The
human assists the AI with
decision-making in a

Start-up allows remote
control of self-driving cars

complex scenario. The AI
then executes that deci-
sion and navigates with a
full suite of sensors and
safety measures engaged.

AVs can drive them-
selves 99% of the time;
however, there is a grow-
ing consensus that the last
1% is still many years
away. That is where tele-
operation comes in. An
AV can call a human
back-up to help it resolve
unpredictable or unsafe
situations.

CEO Amit Rosenzweig
and CTO Leon Altarac
founded Ottopia in 2018.

Prior to that, Altarac
founded the robotics and
AV branch of the Israeli
Army. Rosenzweig was
head of product for Mi-
crosoft’s cyber-security
offering.

“Our platform ad-
dresses all the core chal-
lenges in teleoperation,
like network connectivity,
safety and cyber secu-
rity,” said Rosenzweig.
“And the feedback so far
from key players is very
encouraging.”

Ottopia plans to use the
funds to expand its R&D
team and collaborate with
AV companies to prove
the versatility and safety
of its platform.

The round was led by
Mizmaa Ventures with
participation from Glory
Ventures, Plug and Play
and NextGear.

“Autonomous vehicles
are inevitable, but safe
deployment is still a core
roadblock,” said Aaron
Applbaum from Mizmaa
Ventures. “Major players
agree there is a real,
unmet need in this do-
main. We are thrilled to
partner with Ottopia’s tal-
ented and battle-tested
team to solve the problem
of safe teleoperation.
Their approach and drive
give us full confidence
that they’ll succeed.”

Ottopia’s technology lets an autonomous vehicle
be controlled remotely

Samsung is to build a 5G
V2X test zone for con-
nected cars and au-
tonomous vehicles in
collaboration with the
Korea Transportation
Safety Authority (Kotsa).

The MoU has the goal
of enabling autonomous
driving innovation across
the country.

Through the partner-
ship, both entities will
build 4G LTE, 5G and ve-
h i c l e - t o - e v e r y t h i n g
(V2X) telecommunica-
tions networks and re-
lated IT infrastructures at
K-City, a test bed for au-
tonomous driving tech-
nology in Korea.

“By building various
telecommunications net-
works including 5G, 4G
and V2X in one place, K-
City will provide real-
world experiences of
autonomous driving,”
said Byung Yoon Kwon,
director of Kotsa.

K-City consists of five
real-life simulated cases,
urban and rural areas,
local communities, high-
ways and parking lots,
spread across a
360,000m2 field.

Using vehicle commu-
nications technologies,
the test bed will create an
environment for au-
tonomous vehicles and

connected cars to experi-
ence real-life road condi-
tions, crossings and
tunnels. It will also enable
the testing of accident
risk situations that can be
recreated and repeated,
contributing to enhanced
safety for drivers and
pedestrians.

“The prominence of au-
tonomous vehicles and
connected cars is growing
rapidly in the 5G era, and
Samsung’s commitment
to collaborative innova-
tion in this area is
stronger than ever,” said
Jaeho Jeon, executive
vice president at Samsung
Electronics.

Samsung plans 5G V2X test zone
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One of the supposed benefits of autonomous vehicles is they will free up
time to work, read the paper or do other things while driving. However,
this brings with it the problem of motion sickness.
Now, a French start-up called Boarding Ring has invented glasses that

it claims are 95% effective at stopping chronic travel sickness, which
affects more than 30 million people in Europe.
Car maker Citroën is marketing the Seetroën glasses. They contain a

coloured liquid that recreates the horizon line to resolve conflict between
the senses for adults and children over the age of ten.
The rings that surround the eyes both along the frontal axis (right/left)

and sagittal axis (front/back) contain a coloured moving liquid. The
liquid simulates the horizon and resolves the conflict between the senses
that causes the sickness.
As soon as initial symptoms of motion sickness are experienced, the

glasses should be worn. After about ten minutes, the glasses will allow the
mind to resynchronise with the movement perceived by the inner ear
while the eyes are focused on an immobile object such as a smartphone or
a book. The glasses can then be removed for the remainder of the
journey. There are no lenses in the glasses so they can be shared with
travelling companions and be worn over prescription glasses.

Stop car sickness in autonomous vehicles

Vehicle subsystem firm
Knorr-Bremse has ac-
quired the commercial
vehicle steering business
from Hitachi Automotive
Systems in Japan and
Thailand.

The division supplies
power steering parts for
commercial vehicles in
Japan.

With this transaction,
Knorr-Bremse takes a
step towards supplying its

customers with integrated
systems, as well as func-
tionalities in the field of
driver assistance and au-
tomated driving.

“Knorr-Bremse has
global experience with

Knorr-Bremse acquires Hitachi steering business
commercial vehicles in
the fields of vehicle dy-
namics, driver assistance
systems and the main re-
lated actuators, which
means brakes and steer-
ing,” said Peter Laier,
member of the executive
board of Knorr-Bremse.
“The take-over of the
commercial vehicle steer-
ing business from Hitachi
will expand Knorr-
Bremse’s steering system
portfolio and further en-
hance Knorr-Bremse’s fu-
ture potential as a global
supplier for driver assis-
tance and highly auto-
mated driving.“

Hitachi Automotive
Systems’ commercial ve-
hicle steering business
develops and supplies
steering technology and
manufactures hydraulic
power steering for com-
mercial vehicles ranging
from pickup to heavy lor-
ries to heavy-duty lorries.

“With the expertise of
Hitachi Automotive Sys-
tems on recirculating ball
steering gears and the
torque overlay steering,
Knorr-Bremse will
strengthen the coopera-
tion with Japanese com-
mercial vehicle manu-
facturers through provid-
ing further support for
their future highly auto-
mated driving vehicles,”
said BaoPing Xu, mem-
ber of the board of direc-
tors of Knorr-Bremse
Asia-Pacific.

Volkswagen is acquiring
a 75.1% stake in Swedish
telematics firm Wireless-
Car from Volvo to ad-
vance fleet connectivity.

WirelessCar was found-
ed in 1999 and has been a
wholly-owned subsidiary
of Volvo since 2007. The
Swedish company has a
workforce of 370 world-
wide and is acknowl-
edged as a specialist in
vehicle connectivity.

WirelessCar has its own
technology platform and
develops digital services,
including concierge and
billing services as well as
safety and emergency
services such as remote
diagnostics and break-
down services. World-
wide, some 3.5 million
vehicles from various car
manufacturers are con-
nected via the platform.

“Volkswagen is our
ideal partner for the next
stage in our develop-
ment,” said Martin
Rosell, CEO of Wireless-
Car. “Volkswagen has the
most ambitious future
strategy for connectivity
in the automotive indus-

try. This aspiration is the
perfect match for our vi-
sion to lead the automo-
tive industry into the
digital society. We are
highly motivated and
willing to play our part to
make a difference.”

VW is using Wireless-
Car’s connectivity tech-
nology to drive the
development of the digi-
tal ecosystem, where the
Volkswagen brand is
spearheading develop-
ment for the group in
cooperation with technol-
ogy partners. The goal is
to provide full connectiv-
ity in future vehicle gen-
erations and develop
value-added services that
can be accessed via the
Volkswagen automotive
cloud.

WirelessCar joins Mic-
rosoft and Diconium as
the third major technol-
ogy partner involved.

Volkswagen is develop-
ing the cloud-based plat-
form with Microsoft, and
designing a customisable
marketing platform for all
digital services with Di-
conium.

General Motors is helping
car rental company Enter-
prise Holdings add more
than 100,000 connected
vehicles to its fleet by the
end of 2019.

The Chevrolet, Buick,
GMC and Cadillac cars
will be available to cus-
tomers of its Enterprise
Rent-A-Car, National Car
Rental and Alamo Rent A
Car brands.

“This is our first step to-
wards a fully connected
fleet of vehicles,” said
Christine Taylor, execu-
tive VP of Enterprise
Holdings. “We’ve always
understood the value of
an integrated network,
which has made this an
easy decision. We’ll con-
tinue to adopt technology
that makes renting cars
easier and seamless.”

Connected vehicles will
expedite the renting and
returning of vehicles in
neighbourhoods and air-
ports. They can automate
such tasks as checking
fuel levels, vehicle condi-
tion and odometer read-
ings. On-board telemetry
allows geofenced rental

locations to receive these
readings automatically
when cars are returned, so
the process is frictionless.

“Connected vehicles
provide customers with a
simple, fast rental and re-
turn experience,” said
Taylor. “The potential for
the products and services
we’ll be able to offer our
customers when all of our
vehicles are connected is
limitless.”

The vehicles will come
with the latest technology
for personalised driving
experiences, including
Apple CarPlay, Android
Auto and OnStar. Such
features as emergency
services, crisis assistance,
automatic crash response,
and remote lock and un-
lock will also be in-
cluded.

“Together, we’re offer-
ing Enterprise customers
the latest benefits of our
connected fleet technol-
ogy from renting the ve-
hicle to enjoying it on the
road and, finally, return-
ing the vehicle,” said Ed
Peper, vice president of
GM Fleet.

VW buys telematics
stake from Volvo

VW’s cloud
will link the
connected
vehicle,
cloud-based
platform and
digital value-
added services

GM to connect 100,000
vehicles for car rental firm

Enterprise
customers
will have
access to
additional
safety
features



NEWS

Page 11, January 2019 Vehicle Electronics Vehicle Electronics January 2019, Page 12

NEWS

Ericsson is to provide an
industrialised connected
vehicle cloud platform
for Volvo’s digital vehicle
services in more than 120
markets worldwide for
the next five years.

Volvo Cars is increasing
focus on securing high-
quality connected-vehicle
services as digitalisation
increases the importance
of software services. The
services will also benefit
from the increased speed,
low latency and capacity
for mission critical appli-
cations, such as au-
tonomous driving, that
commercial 5G networks
will enable.

The deal – which will
let Volvo provide car
owners and drivers with
its latest developments in
connected car digital
services such as automa-
tion, fleet management,
telematics, navigation
and infotainment – is the
largest to date for Erics-
son’s connected vehicle
cloud.

Delivered via several
geographically distrib-
uted centres, the platform
takes account of legal, se-
curity and privacy obliga-
tions globally, such as
compliance with GDPR.

With digital services in-
creasingly becoming a

Ericsson provides
cloud platform
for Volvo Cars

differentiation factor for
automotive consumers,
the need for a secure and
dependable service provi-
sion infrastructure is crit-
ical to provide quality of
service at scale. This is
what the Ericsson cloud
delivers, meeting Volvo’s
services and applications
availability and stability
expectations, and allow-
ing the car maker to focus
on the value creation of
connected vehicle digital
customer experiences as a
differentiator.

“By removing com-
plexity in areas such as

data legislation and stor-
age management, and im-
proving services latency,
our platform enhances the
overall user experience of
Volvo Cars’ connected
services,” said Åsa Tam-
sons, head of business
area technologies at Eric-
sson. “Our platform will

result in rapid innovation
and the faster launch of
new services to the bene-
fit of Volvo Cars’ partners
and customers. The new
platform enables the lat-
est development in telem-
atics, infotainment, nav-
igation, automation and
fleet management.”

Ericsson is providing a connected vehicle
cloud platform for Volvo

Chicago-based start-up
Haas Alert, which is
building a real-time road-
way hazard streaming
data service, is partnering
Zenuity, a Sweden-based
adas and automated driv-
ing software company.

The Haas Alert safety
cloud sends alerts to con-
nected cars, mobile apps
and autonomous vehicles
when they are close to re-
sponding emergency ve-
hicles and other fleet
vehicles impacting mobil-

ity. By receiving this in-
formation in advance,
drivers and vehicles can
make safer and smarter
driving decisions.

The partnership lets
Haas leverage Zenuity’s
expertise, technology and
business relationships in
the automotive industry
to accelerate adoption.

“As connectivity into
vehicles has become stan-
dard over the last few
years, the value of real-
time data to enhance

driver and vehicle safety
has grown exponen-
tially,” said Jeremy Agul-
nek, VP at Haas Alert.
“This partnership with
Zenuity will enable auto-
motive OEMs and suppli-
ers to bring greater safety
to their vehicles.”

Zenuity builds modular
adas products that can be
scaled from vehicles that
need a cost-efficient
NCap to those that need
the latest autonomous
driving (AD) features.

The combination of scala-
bility and completeness
allows for fast application
cross vehicle variants and
vehicle lines, as reuse of
software modules reduces
verification and valida-
tion efforts.

“With Haas Alert’s real-
time alerts, Zenuity will
elevate its adas and AD
software offered to auto-
motive manufacturers
worldwide,” said Christ-
oph Schmickler, vice
president at Zenuity VP.

Haas and Zenuity partner on adas

The move towards self-
driving technology is
blurring the lines between
traditional organisations
and their previously en-
trenched roles in the auto-
motive software supply
chain, according to VDC
Research.

As the race towards
high-end autonomous ve-
hicles ramps up, car mak-
ers and their suppliers are
exploring new software,
tools and architectures for
developing self-driving
platforms that rely on ma-
chine learning and artifi-
cial intelligence.

“Traditional software
and tool vendors are re-
sponding to increasing
demands for autonomous
driving capabilities, func-
tional safety, network se-
curity and hardware
consolidation that are

manifesting across vehi-
cles of all price points,”
said Roy Murdock, ana-
lyst at VDC Research.
“This increasing com-
plexity is driving a reor-
ganisation of both where
and how automotive soft-
ware is designed and inte-
grated.”

Level-three self-driving
systems are shaking up
the market as the pursuit
of hands-free auton-
omous vehicles is fuelling
the recent explosion of in-
terest, funding and high-
profile acquisitions in the
automotive market.

According to VDC, the
timing is finally right for
IoT connectivity, power-
ful processing hardware,
ubiquitous camera and
sensor technology, and
machine learning testing
in the cloud to come to-

Autonomy blurring lines in software supply chain
gether and bridge the gap
between hands-on assis-
tance to hands-off au-
tomation.

From the tier-one, tier-
two, silicon and OS ven-
dor perspective, the
autonomous platform
market is quite immature
relative to the traditional
revenue streams from
body electronics, power-
train and in-vehicle info-

tainment markets.
The five key sub-seg-

ments of the automotive
software market where
vendors currently derive
revenue are IoT and em-
bedded operating sys-
tems, automated software
and security testing,
model-based systems en-
gineering tools, require-
ments management tools,
and IoT cloud services.

Global revenue of automotive software and
development tools as a percentage of the market

LG Electronics and Au-
dioburst are to unveil the
results of their in-vehicle
infotainment collabora-
tion at January’s Con-
sumer Electronics Show
in Las Vegas.

The companies plan to
build in-car infotainment
systems for car makers
that provide new ways to
access and explore voice
search and content.

“Automotive makers
are seeking to redefine
what in-car infotainment
looks like alongside the
progression of voice
search, in-car personal as-

sistants and autonomous
driving,” said Lee Sang-
yong, head of LG’s vehi-
cle infotainment research
lab. “We are excited to
lead the charge in devel-
oping the new gold stan-
dard and be the first to
partner with Audioburst’s
technology, which we
will proudly debut to se-
lect partners at CES.”

Audioburst’s deep
analysis API is an addi-
tional layer of metadata
categorisation, which en-
ables a deeper under-
standing of the content
being listened to and

searched for in real time.
This will allow brands
such as LG to interpret
and target consumers,
while offering users of its
infotainment systems the
ability to dive deeper into
the content in which they
are most interested.

Every second of live
audio is bound in real
time with rich metadata
including keywords, enti-
ties, properties, features
and sentiments using Au-
dioburst’s AI technology,
enabling a comprehen-
sive understanding of
context and trends.

LG Electronics and Audioburst reveal
infotainment collaboration at CES
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Steve Rogerson reports from
Mentor’s IESF Automotive
conference in Munich

CROSSINGdomains
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Better together was the un-
said theme of this year’s
event. With vehicle com-

plexity increasing at an unprece-
dented rate, the problems that are
arising are too great for any one
company to solve on its own. A
partner network is essential with
close cooperation between part-
ners an essential part of the auto-
motive industry going forward.
“The industry is driving towards
a collaborative model for
automotive systems,” said
Andrew Macleod, Mentor’s
director of automotive marketing,
as he opened the conference. “Car
makers are taking an increased
interest in the development of ICs.
They understand the importance
of owning the IP.”
He said one challenge in this
was combining the different
domains, whether electrical,
electronic or mechanical.
“We have to look at how we can
ensure that autonomous vehicles
are safe, and key to that is
simulation,” he said.
Martin O’Brien, senior vice
president at Mentor’s parent
company Siemens, took up the

theme, saying this was a really
great time to be in the automotive
industry.
“There is a transportation
revolution going on,” he said.
“This requires new levels of
system engineering. You can’t
evaluate systems on their own any
more; you have to evaluate them
in the context of the whole
vehicle. This means a model-
based systems engineering
approach.”
O’Brien worked for Mentor
before the Siemens acquisition
and was impressed with what the
German company had to offer.
“Siemens has some of the
coolest technology I have seen,”
he said. “They have great
simulation capabilities. They have
phenomenal technology. The
scope of what we can do with
Siemens is far more that I could
ever imagine when I was just at
Mentor.”

Ralph Rasshofer: “AI and
machine learning are important
enablers.” Martin O’Brien: “There is a transportation revolution going on.”

Andrew Macleod: “Car makers
are taking an increased interest
in the development of ICs.”

This will be needed to bring
together the megatrends affecting
the industry, such as connectivity,
digitalisation, on-demand
mobility, e-mobility and
autonomous driving, according to
Ralph Rasshofer, autonomous
driving product manager at BMW.
“We think autonomous driving

will make a lot of change happen
especially in the field of on-
demand mobility,” he said. “These
fleets make a lot of sense if they
drive autonomously. It is much
more cost effective than having a
driver in the car.”
This should also bring in more
safety, he said, as a lot of
accidents happen due to
inattentive driving. It also opens
up the possibilities to use cars as
extended living spaces and they
can reduce traffic and emissions.
“Already in the car today there
is a lot of technology that is
pointing towards autonomous
driving, but we are not even at
level three yet,” he said.

Artificial intelligence
A big part of this will be artificial
intelligence (AI).
“AI and machine learning are
important enablers for
autonomous driving,” said
Rasshofer. “There can be a lot of
control decisions that need to be
taken that cannot be resolved with
standard algorithms. You need AI
for this. This means a lot of
training data.”
David-Emanuel Hauptmann,
business product manager at Aid
(for autonomous intelligent
driving), Volkswagen’s centre of
excellence for autonomous
driving, agreed. He said: “Most
important is AI and deep learning,
and the computer power needed.”
He looked at the particular
problems in cities that could be
solved with technology. For
example, Los Angeles has 70
million square metres of parking
space. On average, 15 to 20 per
cent of the space in a city is for
parking.
“We could use that space for

David-Emanuel Hauptmann:
“The congestion in our cities is
going to increase.”

green space, for more buildings,
for living space,” said
Hauptmann. “Unless we do
something, the congestion in our
cities is going to increase with
more traffic jams. In Los Angeles,
102 hours a year people lose in
traffic jams. It is 51 hours per year
in Munich.”

Also, most vehicles are idle for
95 per cent of the time, and out of
the five per cent driving, ten to
fifteen per cent of that in urban
environments is spent looking for
a parking space.
“If concepts such as mobility-
as-a-service and shared space take
off, there will be fewer cars,” he
said. “If we just replace cars with
robo-taxis, then there will be the
same number of cars.”

Harness development
The Friedrich-Alexander
University Erlangen in
Nuremberg has been looking at
the impact of autonomous driving
on harness development,
particularly the research process.
“We wanted to capture the
knowledge of experts within the
industry,” said research associate
Huong Nguyen. “We talked with
experts and acquired qualitative

Huong Nguyen:
“The biggest
problem is the
interface between
design and
production.”
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Jules Verne looked at the possibilities of travelling round the
world in eighty days in his 1873 novel. Four years ago, that
story provided the inspiration for students at the Eindhoven
University of Technology to attempt the same challenge but on
an all-electric motorbike.
“We had no idea of what we were doing and no experience,”

explained team member Bas Verkaik, pictured with the bike.
“But we had a dream and motivation.”
That motivation helped them gather support from 150

different companies and led to them building a bike completely
from scratch, and a bike with a 400km range from a 30kWh
battery.
“There was not a suitable battery pack on the market that

suited our requirements, so we designed one ourselves,” he said.
The successful attempt took place two years ago, but the story

did not end there. They were approached by a Kenyan company
wanting an electric version of its motorbikes, and this led to the
foundation of Spike Technologies, specialising in battery design
and production.

In the spirit of Phileas Fogg

Marlene Kuhn: “Collaboration is key.”

data, and we analysed those data
to answer the research questions.”
Researchers talked with 45
experts from 23 companies across
five countries. They asked them
about the strengths and
weaknesses in the harness
development process and the
impact autonomous driving would
have on that. The main weakness
discovered was the discontinuity
in the process and data.
“There are process
discontinuities,” said Nguyen.
“There are discontinuities
between the domains, such as
between electrical and
mechanical. But we think the
biggest problem is the interface

between design and production.”
One side, she said, thinks the
manufacturers make the
requirements more complex, the
other side thinks the requirements
are not optimised for
manufacturing.
Her colleague Marlene Kuhn
said that even though people
thought autonomous driving was
changing the process, it was not
that straightforward.
“The harness manufacturers say
it will change but cannot say
how,” she said. “The OEMs say
autonomous driving means quality
and safety. This leads to higher
degrees of automation is design
and manufacturing. You need

Thomas Heurung: “Everybody
agrees simulation is
important.”

more transparency and
traceability.”
When it comes to functional
safety, there was a marked
difference in opinions with some
saying that ISO 26262 applies to
the system and they were just
producing the harness and the
standard did not apply to the
physical components. But some
harness makers said it applied to
all in the supply chain, which
meant a system level approach
was needed to understand all the
interactions.
“Collaboration is key,” said
Kuhn. “You need to design
harnesses that are optimised for
manufacturing. Avoid solving
everything with increased
complexity of products and
processes. Rethink the design
strategy.”
Thomas Heurung from Mentor
added that autonomous driving
“not only adds wires but also
increases functional safety
concerns. There will be situations
where an autonomous car crashes
and the OEM will have to prove
they did a good job.”
These days, he said, there was

Josef Fischer: “Different
processes have to happen at the
same time.”

access to an unprecedented
amount of data, and that
simulation was the only answer to
handling it.
“Everybody agrees simulation is
important, but no-one is doing a
lot about it,” he said. “It is like the
weather; everyone talks about it
but no-one does anything about
it.”

Collaboration
The best way to deal with those
data and bring some coherency
was collaborative and concurrent
design, believes Josef Fischer
from Siemens.
“Different processes have to
happen at the same time,” he said.
“Traditional siloed design meant a
difference between electrical and
mechanical design. They only
connected occasionally. So, about
ten years ago, we started to
connect the two domains.”
This saw a combination of
mechanical and electrical cad
using various data exchange
processes.
“But today it is all very complex
and needs to be done in an
increasingly faster time,” he said.

“You need to develop in one
domain while understanding what
is going on in other domains. This
means you need to talk with each
other and exchange data. This
creates a collaborative
environment.”

Digital twin
Digital twins have become a
standard method for looking at
what is going on inside a vehicle,
but how accurate do they need to
be for complex vehicle system
verification? This question was
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Edward Bernardon: “People
will still want to drive.”

looked at by Lance Brooks,
principal engineer at Mentor.
“I am looking at vehicle
functions that are combinations of
hardware and software,” he said.
“The answer to the question is
that it must be good enough for
the problem you are trying to
solve. But is that good enough?
The digital twin must be at the
right level of fidelity to match the
problem you are trying to solve.”
The key is being able to scale
that fidelity to get the digital twin
to the right level.
The alternative to a digital twin
is a hardware-based test system,
and these bring numerous
problems. For example, there may
only be two to six hardware set-
ups in a work environment, but
there may be many more software
engineers. They are also
expensive to build and maintain.
And it is hard to get inside and
simulate fault conditions.
“The answer is to put all that

Lance Brooks: “It must be good enough for the problem.”

Andrew Patterson: “Human beings have fantastic eyes.”

into software and use that as your
verification environment,” said
Brooks.
As an example, he looked at a
racing simulator. These are good
enough to learn to drive a racing
car but are not suitable for

verification problems. They are
not good enough to test safety-
oriented software. On the other
hand, a simulator that was good
enough for that would probably be
too slow to test driving scenarios.
“So you need to answer the
question by looking at what you
need to verify,” he said.

Future
The autonomous driving trend has
been over-hyped, according to
Andrew Patterson, global sales
director at Mentor.
“We are not at level five and
won’t be for quite a few years,” he
said. “Over the next ten years, we
will start seeing levels three and
four coming in for very defined
cases. We won’t see level five on
undefined general roads.”
One big problem is imitating
human vision.
“Human beings have fantastic
eyes,” he said. “In line of sight,
there is a very high pixel density.
About 4.3 billion neurons get
trained over the 17 years before

Ian Riches: “There will be no one sensor winner.”

we take to the road. This is all
about information that an
autonomous vehicle can deal
with; it is unrealistic to get
software developers to solve this.”
He said autonomous vehicles
were best deployed in known and
controlled environments with
human supervision.
Software, he said, was a
growing and very important part
of this and was expected to reach
about 30 per cent of vehicle value
by 2030. Infotainment has seen a
huge evolution and complex
systems that were only developed
a short time ago have become
commoditised.
The industry is also seeing audio
standards such as A2B that can
save weight and cost without
losing fidelity.
However, he said that hopefully
there would never be a
compromise on vehicle safety.
“A staggering 1.25 million
people are killed on the roads
each year,” he said. “It is a
horrible figure. The EU has its
Vision Zero concept to eliminate
road deaths by 2050.”
The speed of change was also
looked at by Ian Riches, executive
director at Strategy Analytics.
“The last two years have been
fantastically different to the
previous twenty,” he said.
But as to the future, he asked
when was a car not a car.
“The answer is when it is fully
autonomous,” he said. “When you
remove the steering wheel, you
have fundamentally changed the
relationship with the vehicle.”
But he said that the automotive
industry was very different to
other markets in that it had much
longer product lifecycles and was
more safety minded.

“Vehicle architectures will
become more centralised,” he
predicted. “There will be no one
sensor winner out of ultrasound,
lidar, radar and cameras.”
He also predicted a larger move
towards contract manufacturing.
“Contract manufacturers are all
over automotive at the moment,”
he said. “They see all these start-
ups with new ideas but without
the ability to make them.”
And to sum up, Edward
Bernardon, a vice president at
Siemens, said: “No matter how
autonomous things become,
people will still want to drive.”
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Cars are becoming more
complex. They are adding
radar sensors, wireless

connectivity and infotainment
systems, brought together and
interacting through in-vehicle
networking. All these have to
work reliably and securely.
This rising complexity is

challenging test and measurement
companies to deliver tools and
systems that car makers can use to
validate systems functionality.
Automotive test problems are

broad: they can involve finding
ways to validate communications
between vehicles in complex
environments, evaluating signal
integrity and data errors on an
Automotive Ethernet, or checking
how a new kind of body paint will
affect radar performance.
Take, for example, in-vehicle

networking. The rising volume of
data that moves through vehicles
to service their safety and
infotainment applications has
created demand for faster
automotive communications
networks. This has prompted the
development of an automotive
variant of the Ethernet standard
(IEEE 100baseT1, based on the
Open Alliance BroadR-Reach
physical layer), which uses full-
duplex Ethernet communications
over unshielded twisted-pair
cables.
If Automotive Ethernet is going

to carry safety-critical data, OEMs
will have to verify its performance
during conformance testing. This
demands measuring interference
and attenuation on the twisted-
pair cables, and sophisticated
testing during signal transmission.
However, traditional Ethernet
protocol analysers may not have
the facilities to correlate the

GUIDING
LIGHTS

Automotive test is rising to the challenge
of vehicle complexity, believes Jürgen Meyer
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distortion of an electrical signal
on a 100baseT1 cable with errors
in the datagrams sent over it.
Staying with the theme of

vehicle communications, consider
the two strategies currently being
considered for vehicle-vehicle and
vehicle-infrastructure networks.
The IEEE’s 802.11p dedicated
short-range communications
standard is based upon the IEEE-
802.11 wifi standard, while the
3GPP group’s cellular vehicle-to-
everything (C-V2X) approach will
be based on 4G LTE, with a
roadmap to 5G V2X.
Both approaches demand robust

RF testing in many scenarios:
within vehicles, between vehicles,
between vehicles and their
environments, and – given the
volumes in which these systems
will be built – at the chip level as
car makers drive down costs
through integration. Testing
systems and environments will
also have to show the robustness
of software-over-the-air strategies
for remote updates.
Assisted and autonomous

driving is another area demanding
new testing approaches, not least
in the area of vehicle radar.
Advanced driving systems need
reliable radar systems that are as
immune as possible to
interference, especially if vehicles
are to negotiate complex urban
environments and avoid
pedestrians and obstacles
autonomously. Some forecasts
suggest vehicles may need up to
30 radar sensors. This will boost
demand for the RF test and radar
quality analysis environments
essential to ensuring the reliability
of these safety-critical systems.
However, RF-based testing and

simulation are often difficult, and
are likely to be particularly
challenging in the context of
automotive systems. One issue is
a shift to higher operating
frequencies as the automotive
industry looks to move from its
current 24GHz radar systems, by
2022, up to 77/79GHz; the
200MHz of sweep bandwidth
available at 24GHz will rise to
4GHz at 79GHz.
This should improve the radar’s

ability to resolve range, enabling
better detection and classification

When it comes to test and measurement of automotive radar, instruments
such as this can generate multi-dimensional radar echo environments,
measuring how materials reflect and attenuate signals in the 77 to 79GHz
range, and so can reveal how radomes, panel thicknesses, surface coatings
and the like affect the radar signal

If Automotive Ethernet is going to carry safety-critical data,
OEMs will have to verify its performance during conformance
testing, which demands the measurement of interference and
attenuation on the twisted-pair cables, and sophisticated testing
during signal transmission; some oscilloscopes can handle both
time domain and frequency domain testing needs

Car makers want to mount
automotive radar sensors
behind bumpers, emblems or
body panels, which act as
radomes that can undermine a
sensor’s functionality, or even
cause it to fail; radome testers
such as this can help

Ecall testers can help with the European Commission’s mandate
that vehicles sold in the EU can automatically contact the
emergency services and share key data from onboard sensors if the
vehicle is in a serious road accidentof objects in a vehicle’s

environment. The increased sweep
bandwidth available at 77/79GHz
will also enable the use of
frequency hopping to reduce
mutual interference between radar
sensors.
To complicate things further, car

makers increasingly want to
mount automotive radar sensors
behind bumpers, emblems or body
panels, which act as radomes that
can undermine a sensor’s
functionality or even cause it to
fail. As a result, testing systems
that can characterise radar
performance during design and

production are becoming
essential.
Another reason for the increase

of vehicle electronics is the
evolution of safety legislation. For
example, the European
Commission’s ecall initiative
mandated that from March 2018
vehicles sold in the EU could
automatically contact the
emergency services and share key
data from on-board sensors if the
vehicle was in a serious road
accident.
The ecall initiative is designed

to increase passenger safety, but
its value is undermined if the
systems that implement it are
unreliable. Developers therefore
need access to test equipment that
can identify and simulate the kind
of real-world problems that an
ecall system may encounter.
Given the purpose of ecall, one of
the most important parts of the
system is the radio link that
carries the emergency signal and
sensor data. Test environments
will need to simulate accurately
how an ecall signal will interact
with both mobile communications
networks and GNSS variants.

Challenges
Some of the test and measurement
challenges resulting from the
evolution of automotive
technology may be met by
adapting test technologies
originally designed for other
sectors, while others will need
brand new products.
In the case of Automotive

Ethernet testing, for example,
there are automotive-specific
trigger and decode bundles. Used
with a suitable oscilloscope, these
can trigger on the transmitted
Ethernet protocol content, decode
it and correlate its timing with the
electrical bus signals. This gives
much more in-depth analysis,
debugging and diagnostic
capabilities than would be
possible with conventional
Ethernet protocol analysis.
When it comes to test and

measurement of automotive radar,
test platforms are available that
can generate multi-dimensional
radar echo environments. These
systems can measure how
materials reflect and attenuate
signals in the 77 to 79GHz range,

and so can reveal how radomes,
panel thicknesses, surface
coatings and the like affect the
radar signal. Beyond R&D, such
test products are increasingly
finding use in quality assurance
and production environments.
And to address the testing needs

of ecall implementations, test
systems can simulate 2G and 3G
phone networks as well as
America’s GPS, Europe’s Galileo,
Russia’s Glonass and China’s
Beibou GNSS technologies.
Finally, in the near future,

OEMs will need to be able to
simulate the merging of GNSS
signals to enable better location
accuracy and, as ecall moves from
2G and 3G to LTE, testers will be
able to check the performance of
next-generation ecall systems in
these more complex radio
environments.

Jürgen Meyer is
vice president for
automotive at
Rohde & Schwarz
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In the fourth stage of the
Proreta research project,
Continental and TU Darmstadt

developed a machine-learning
vehicle system designed to
support drivers in urban traffic
and have installed it in a
prototype. Data from radar
sensors help drivers assess the
traffic situation when turning left,
entering a roundabout or at right-
before-left intersections.

How machines
learn to drive
A look at driver assistant development
from the Proreta research project

Machine learning has played a
key role in the three-and-a-half-
year research project. Algorithms
create an always up-to-date driver
profile based on a range of vehicle

The developed system is
installed in a prototype and
supports drivers in urban traffic
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data, allowing them to adapt the
driving manoeuvre
recommendations given by the
city assistant system in line with
the driving style.

Machine learning
The task of the Proreta project
was highly complex.
“The goal of collaboration

between our institutes and
Continental during the course of
Proreta 4 was to use adaptive
systems as a mean of developing
solutions that have not yet been
addressed due to the lack of
adaptability,” said Hermann
Winner, director of the Institute of
Automotive Engineering at TU
Darmstadt. “The results of our
work will help to further increase
safety both within the vehicle and
for other road users.”
Acting like a good passenger, an

advanced driver assistance system
must analyse the driver’s style of
driving and, in turn, their
subjective sense of safety or risk
so, in complex traffic situations, it
can give the driver

recommendations that are also
met with a high degree of
acceptance. The driving profile is
created quickly and accurately on
the basis of a machine-learning
process.
For this, data recorded during

journeys are evaluated.
Acceleration, yaw rates, braking
and lateral acceleration in
particular give the algorithm an
idea of what type of driver is
behind the wheel.

Artificial intelligence
Extensive test drives with testers
showed that the algorithms used
in the city assistant system allow
conclusions to be drawn about the
current driving style within three
to five driving manoeuvres. The
system can therefore assign the
driver to one or more clusters of
driving profiles, meaning the city
assistant can then offer highly
personalised driving
recommendations.
Machine-learned algorithms are

becoming increasingly common in
vehicle systems. While the

number of vehicle system units
using artificial intelligence stood
at seven million in 2015, this
figure is expected to increase to
225 million by 2025.
Efficient machine-learned

algorithms are mostly highly
complex models that, in their raw
form and like a black box, either
are hard to interpret or cannot be
interpreted at all by humans. This
poses particular problems for
ensuring the reliability of
advanced driver assistance
systems, which is why a safety
approval strategy has been
developed as part of the algorithm
selection process for advanced
driver assistance systems.
During the course of Proreta 4,

various methods for reducing the
number of test cases for learned
algorithms were identified; these
will now be subject to further
research.

Traffic gaps
“The driver has to develop
confidence in the city assistant
system and its recommendations,”
said Ralph Lauxmann, head of
systems and technology at
Continental. “Trust is the basis for
the acceptance of advanced driver
assistance systems, which in turn
are an essential component of
accident-free driving.”
Based on the driving profile, the

system monitors the time
windows for driving
recommendations – for example,
with the left-turn assistant. This
determines how big are the gaps
in the oncoming traffic for a left
turn based on data about the
vehicle’s own position as well as
the speed of and distance between
oncoming vehicles. The task of
object detection is carried out by

The assistance system helps drivers at right-before-left intersections; an interior camera detects
whether the driver is aware of the traffic situation.

The assistance system helps drivers when making left turns;
machine learning plays a key role in the system

ready-for-production long- and
short-range radars installed on the
sides of a vehicle. These are
already in use in many assistance
systems today, such as adaptive
cruise control or blind spot
detection.
The driver does not require

assistance when the gaps in the
oncoming traffic are extremely
large, only when the necessary
time window for safe turning is
critical or it is difficult for the
driver to estimate it accurately.
This may be the case at night or in
poor visibility as well as with
inexperienced or elderly drivers.
In heavy traffic, the city

assistant system reduces the stress
of finding gaps and informs the
driver when a sufficiently large
gap is approaching.

Test drives conducted during the
course of Proreta 4 identified a
time window of between five and
seven seconds, during which the
system can assist with
recommendations. The lower
value with smaller gaps in
oncoming traffic applies to a more
dynamic style of driving, while
the upper value applies to
extremely defensive drivers. In
both cases, however, it is
guaranteed that the driver can
complete the turn safely.
The same principle applies to

the second application: entering a
roundabout. Here, too, the system
uses the vehicle and environment
sensors to determine whether a
gap in traffic is large enough and
whether it makes sense, in view of
the driver profile, to recommend

that the driver enters the
roundabout or waits for a larger
gap.
The driving recommendation

can be given in different ways.
“Assistance systems whose

warnings are not perceived as
useful are often viewed by
motorists as annoying and are
even ignored or switched off,”
said Karsten Michels, head of
systems and technology at
Continental’s interior division.
“This is why we are supporting
the approach of an adaptive
advanced driver assistance system
featuring a special interaction
concept. Visual, acoustic and
haptic signals display the
recommendations for the driver as
intuitively as possible.”
Most obvious is the visual
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display with a big green or red
arrow, but it would also be
possible to configure a vibration
in the seat edge or other haptic
signals.

Interior camera
Another complex task for the city
assistant is dealing with right-
before-left intersections. Here, the
system first recognises from a
map, GPS and self-determined
location data that the driver is
approaching such a junction.
With the help of the interior

camera, the system analyses
whether the driver has detected
incoming traffic that is to be given
priority. The system checks
whether the driver has actually
turned his or her head to the right
at the intersection and registered
the other road user; this process of
registering other road users takes
250 to 500ms. In more dangerous
situations, the system can alert the

driver through signals.
The system can also establish

whether the driver has acted
correctly and communicate its
verdict to the driver. In a version
ready for series production, the
city assistant could also feature an
emergency brake function for the
applications described.

Position detection
The more accurately the position
of a vehicle is known, the more
reliably advanced driver
assistance systems can make
decisions in complex traffic
situations. One component of
Proreta 4 was therefore a camera-
based system for automatically
mapping landmarks such as
prominent points on buildings or
infrastructure.
These landmarks can later be

recognised by the vehicle camera,
allowing for even more accurate
localisation of the vehicle than is

possible with GPS or navigation
data. In this long-term
simultaneous localisation and
mapping (slam) method,
landmarks along frequently
travelled routes are detected,
evaluated and stored in a data
memory in the vehicle. This
makes position detection possible
to an accuracy of less than one
metre along these routes.

History
The first stage of Proreta (2002-
06) focused on emergency braking
and emergency steer assistance
when traffic ahead is moving or
stationary. The second stage
(2006-2009) focused on
overtaking assistance for avoiding
accidents with oncoming traffic
on rural roads. The third stage
(2011-2014) focused on the
development of the integral
concept for automation and
accident prevention.

The assistant helps drivers when entering roundabouts and adapts to the driver’s style of driving,
assesses the driver’s behaviour and level of attention, and gives appropriate recommendations
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Ordering goods online for
home delivery is now a
firmly established method

of shopping throughout the
Western world. In 2016, 65 billion
parcels were delivered to homes
worldwide.

BOXING CLEVER
Technology is transforming the
on-road logistics industry

Clothing and footwear account
for the largest online volume of
sales, while the rise in online food
delivery generated more than
US$82m last year alone.
Consumers cite convenience and
speed of delivery as their main

incentives for shopping online.
The level of orders and

subsequent number of delivery
vehicles on the roads are only
likely to increase. For the logistics
industry, this rise in online
shopping means business is
booming, but it places increased
pressure on services.
Companies within the sector are

often forced to take on extra staff,

especially freelance drivers and
distribution workers, to keep up
with demand.
The promise of next- or same-

day deliveries only adds to the
pressure. With millions of vans,
light and heavy goods vehicles on
the roads, and many drivers under
pressure to deliver within
specified time slots, the potential
for accidents has never been
higher.
In addition to the potential

danger to people’s lives, the costs
incurred from accidents are an
issue to businesses. Rising
insurance premiums and
compensation claims, along with
the costs incurred when vehicles
are off the road or being repaired,
can hit companies hard.

Technology
Fortunately, experts have
developed technology proven to
help drivers avoid costly
collisions and keep passengers
and other road users safe.
Blind spots can create

particularly dangerous
situations for drivers,
including reversing
accidents due to the rear
blind spot, and cyclist and
pedestrian collisions due to
nearside blind spots.
Negotiating narrow
residential streets and
reversing into unfamiliar
spaces amid traffic
congestion can even create
hazards for experienced
delivery drivers.
Camera systems can help.

Brigade Electronics’
Backeye 360, for example,
is an intelligent four-camera
system designed to eliminate
blind spots. Unlike the on-board

CCTV cameras of old, which
required the driver to keep tabs on
multiple screens, it provides the
driver with a complete 360˚view
of the vehicle in a single image.
The system combines images

from ultra-wide angle cameras,
resulting in a bird’s-eye view of
the vehicle and surrounding area.
This is essential when
manoeuvring, especially in urban
areas, to reduce the risk of
collisions with people and objects.
Reversing warning alarms can

also benefit delivery drivers,
helping to alert pedestrians,
cyclists and other road users that a
van is reversing. Brigade’s
research has led to the
introduction of BBS-Tek, a multi-
frequency broadband alarm that
emits a ssh-ssh sound. This is
gentle on the ear and can only be
heard in the danger zone. Unlike
traditional beep-beep alarms,
these white sound alarms
eliminate noise nuisance and are
triggered automatically so require
no driver training.

Depot safety
Meanwhile, introducing extra staff
at the distribution centre creates
further risk of incidents occurring.
As well as blind spot technology
including reversing alarms and
camera systems, rear sensors will
give an audible and visual
warning to the driver in case of a
moving or stationary obstacle
around the vehicle.

Growing problem
In many countries delivery
vehicles are the fastest growing
traffic type. With home delivery
becoming ever more popular, the
risks to the public and employees
on the roads, and workers in the
depot, are likely to increase.
Meanwhile, the costs to
businesses associated with
accidents will continue to rise.
Logistics companies can reap

the benefits from investing in
safety technology to keep their
workers and members of the
public free from harm and to
prevent costly financial claims.

Brigade Backeye 360 intelligent four-camera system
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Telematics is transforming
the transport industry.
Track and trace capabilities

have made it possible for fleet
managers to keep track of their
vehicles, insurers to offer their
customers a range of usage-based
insurance (UBI) policies, and
governments to obtain vital
information about the traffic
network.
UBI uses granular data insights

to align driving behaviour with
determining insurance premiums.
It has become extremely popular
with drivers in the past few years.
According to the British Insurance
Brokers’Association (BIBA) the

Got you covered
Using telematics
to transform car
insurance
capabilities

number of live telematics based
policies reached almost one
million last year in the UK alone.
Not only is UBI a popular

choice among drivers to help
reduce premiums, but it has also
been keenly adopted by insurers
as a way to analyse driver risk.
The increased access to in-depth
telematics lets insurance providers
assess driver behaviour, evaluate
risk and develop customised UBI
policies based on various data
insights.
To provide accurate, data-driven

insights that help inform insurers,
it is essential that telematics
companies can track and collect
data in real time, regardless of
location, carrier or connectivity
protocol. The current challenge
for telematics companies is
implementing a method that is
capable of dealing with the high
quantity of data. Companies need

a SIM, with the ability to switch
network providers on the fly, to
maintain always-on connectivity
to ensure that data are not lost.
If connectivity drops due to

provider issues, then the device
does not collect all the data
needed. Insurers are then left with
incomplete insights and cannot
identify high-risk drivers
accurately. Additionally, access to
timely and robust data increases
both claims room efficiency and
consumer satisfaction with their
insurer’s management of the
claims process.

Connectivity
Telematics service provider
Redtail Telematics has partnered
with carrier-agnostic IoT provider
Aeris to provide a system that
collects precise, high-quality data
about the driver to enable
insurance partners to offer vehicle

insurance based on real, rather
than perceived, risk.
Aeris’ global support of major

cellular technology standards,
such as GSM, CDMA and LTE,
means Redtail can avoid a
network outage, and therefore
data gaps. This helps increase
flexibility, opening connectivity
avenues, along with the potential
for growth across the globe.
The level of connectivity

provided by Aeris means Redtail
can provide accurate insights that
help inform insurers of driver risk.
The data can be used
retrospectively to determine
premium costs via behaviour
across a six-month period, or to
intervene, helping identify where
a driver could pose a risk and
coach them towards better driving
habits, ultimately improving road
safety.
Using a SIM that provides

constant connectivity, Redtail can
also provide clear and concise
information to consumers and
dealers at the right time. For
example, it now has the ability to

post alerts on OEM apps when
there is a red flag around a
vehicle’s battery life, stopping
dangerous issues from arising by
catching the problem and
resolving it before it escalates.
With one of the main pressures

on telematics companies coming
down to cost, Redtail needed to
stand out from its competitors and
offer dynamic pricing that would
suit the insurance industry. Aeris’
technical and contractual
flexibility ensures Redtail is not
charged for devices when they are
not in use meaning they can offer
more range in terms of price,
ultimately providing them with
the ability to offer differentiated
services that match individual
customer needs.
Because of this, Redtail has

been able to tap into new markets,
as it has the flexibility to offer
affordable products while
guaranteeing quality and accurate

data insights even in poor
infrastructure areas.
Additionally, Redtail can now

work with local authorities and
highway agencies to improve
roads. Due to the granularity of
the data, Redtail can inform
authorities on everything from
potholes that are causing driving
issues to the reasons behind why
people are having accidents on
particular motorways.
While UBI is being used to

provide more accurate data on
drivers to help ensure insurers are
offering the right policies, the
capabilities of telematics in the
industry are expanding. With
access to constant connectivity
and never before accessed
insights, telematics companies
have the opportunity to create an
ecosystem that works for the
driver, the insurer and the
government – a way to provide a
full picture on all journeys.

Typical driver report on the
Redtail platform

Drivers are told how well they
are doing
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Single-chip touchscreen
controllers from Micro-
chip address challenges in
the design of modern au-
tomotive capacitive touch
systems with screens up
to 51cm in size.
The MXT2912TD-A,

with nearly 3000 touch-
sensing nodes, and
MXT2113TD-A, sup-
porting more than 2000

nodes, build on the firm’s
existing MaxTouch
touchscreen technology
and provide a signal-to-
noise capability to ad-
dress the requirements of
thick lenses, even sup-
porting multiple finger
touches through thick
gloves and in the pres-
ence of moisture.
The devices incorporate

Controllers handle 51cm touchscreens
self- and sensor-diagnos-
tic functions, which con-
stantly monitor the
integrity of the touch sys-
tem.
These smart diagnostic

features support the Asil
classifications defined by
ISO 26262.
The devices can enable

adaptive touch using self-
capacitance and mutual-
capacitance measure-
ments, so all touches are
recognised and false-
touch detections are
avoided.
They also use signal-

shaping technology that
lowers emissions to help
large touchscreens meet
Cispr-25 level-five re-
quirements for electro-
magnetic interference in
automobiles. The con-
trollers also meet automo-
tive temperature grades

three (-40 to +85˚C) and
two (-40 to +105˚C) oper-
ating ranges and are
AEC-Q100 qualified.
An evaluation kit is

available for each of the
parts in the family. The
kit includes a PCB with
the touchscreen con-
troller, a touch sensor on
a clear glass lens, a flat
printed circuit to connect
to the sensor display, a
converter PCB to connect
the kit to the host com-
puter via USB, and ca-
bles, software and
documentation.
All parts are compatible

with MaxTouch Studio, a
software development en-
vironment.
The devices are avail-

able now in sampling and
volume quantities in
LQFP176 and LQFP144
packages.

Teradyne has released the
UltraSerial60G with the
ability to test 60Gbit/s se-
rial interfaces in 5G, au-
tomotive and networking.
This addition to the

UltraFlex platform lets
users test their devices at
the target data rate in a
device’s mission mode to
ensure it meets standards.
The tester simplifies de-

sign-for-test processes
and shortens device bring
up time. It has high test
parallelism with support
for NRZ and Pam 4 serial
communications proto-
cols.
The instrument contains

32 differential transmit-
ters and 32 differential re-
ceivers that can generate
and measure NRZ data at
up to 32Gbit/s and Pam 4
data at up to 60Gbit/s.
Each differential re-

ceiver has a 25GHz band-
width digitiser that allows
bench-top test quality
with no additional DIB
circuitry.
The instrument also has

a bits-to-RF test capabil-
ity in a single insertion
for 5G RF devices.
The instrument is sup-

ported by IG-XLATE test
software to speed pro-
gramme development.

Testing chips
for 5G nets

AIMotive has release the
third generation of its
scalable, low-power,
hardware neural network
(NN) acceleration core.
Designed for automo-

tive embedded applica-
tions, the AIWare3’s
patented IP core delivers
scalability and flexibility
helping OEMs and tier-
one suppliers achieve L3
autonomy in production.
The architecture facili-

tates low-power continu-
ous operation for
autonomous vehicles

with up to 12 or more
high-resolution cameras,
lidar and/or radar.
It delivers up to

50Tmac/s – more than
100Tops – per chip at
more than 2Tmac/s
(4Tops) per watt.
This makes it suitable

for real-time, embedded
inference engines with
strict power, thermal and
real-time constraints.
It can handle process-

ing-intensive NN tasks,
such as low-latency, high
frame rate segmentation,

perception and classifica-
tion.
Using it, OEMs can im-

plement various NN ac-
celeration strategies in
their hardware platforms.
These can range from
centralised NN resources
shared among multiple
workloads as part of a
central processing unit, to
pre-processing integrated
into each sensor or groups
of sensors. OEMs can
thus shrink the size of the
ECUs needed to support
NN processing.

The autonomous accel-
erator-based approach
also lets users increase re-
use of their investment in
existing hardware and
software.
The core can deliver

more than 2Tmac/s perW
(7nm estimated) while
sustaining more than 95%
efficiency under continu-
ous operation
The IP core is supported

by a software develop-
ment kit that uses the
Khronos Group’s NNEF
standard.

Neural network core to drive autonomous vehicles

An integrated IC from
Richtek combines USB
type-C power delivery
and a buck-boost con-
troller, making it suitable
for 100W (20V/5A) high
power car chargers.
The AEC-Q100 grade-

two qualified RTQ7880
has a built-in Arm MCU
and programmable PWM
block to enable Any-
Power functionality to
meet the USB PD 3.0
with programmable pow-
er supply requirements.
The device includes

hardware-controlled pro-
tection functionality,
making the system
PDSafe.
For charging systems

that need to support non-
USB-C legacy devices, it
includes USB data-line
sensing circuits for de-
tecting BC1.2, QC2.0,
QC3.0 and Apple mode
systems. The MTP mem-
ory firmware can be up-
dated via the USB port.
To avoid voltage drops

from long-distance power
transmission for rear-seat
passengers charging de-
vices, it includes a nine-
step programmable cable
drop compensation func-
tion, which adjusts the
output voltage based on
charging current. The
voltage compensation
value is adjustable for dif-
ferent cable lengths. The
result is a charging volt-

IC combines USB-C charging
with buck-boost control

age through the charging
cable end that varies less
than ±50mV over charge
current.
Ten GPIO pins can be

used for functions such as
LED indication, firmware
option settings or com-
munications with other
devices.

A media converter from
Göpel Electronic is for
Automotive Ethernet.
The EasyCon media con-
verter physically converts
a standard Ethernet layer
to Automotive Ethernet
1000/100baseT1.
It enables the coupling

of Automotive Ethernet
components such as cam-
eras for driver assistance
systems and matrix LED
headlights to a standard
PC. Both master and
slave operation are sup-
ported.
Keys on the device can

be used to

select between different
modes such as master or
slave, USB or Ethernet,
or 100 or 1000Mbit/s.
It can be connected to a

PC is via standard RJ45
or USB3.0 connectors.
An adapter cable from
RJ45 to nine-pin D-sub is
also included. Power is
supplied via USB or via
an optional external 12V
plug-in power supply
unit.
The housing measures

35 by 60 by 114mm and
is impact-protected, mak-
ing it suitable for mobile
use.

Coupling Ethernet to PC
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Common mode chokes
from Coilcraft provide
noise suppression on Can
1Mbit/s or Can-FD
5Mbit/s data lines in auto-
motive and industrial au-
tomation applications.
Can common mode

chokes are the most com-
monly used filter compo-
nent to attenuate common
mode noise at the Can bus
transceiver’s output. The
1812Can series can also
be used for the Flexray
automotive bus system.
Measuring 4.95 by 3.18

by 3.0mm, the series is
offered with inductances
from 11 to 100µH to filter
a broad range of common
mode noise frequencies
with high attenuation.
They provide up to a

claimed 60% lower DCR
than other Can chokes,
leading to lower losses on
differential signal lines.
They are qualified to

AEC-Q200 grade one for
-40 to +125˚C ambient,
making them suitable for
automotive and other
harsh-environment appli-
cations. They have
RoHS-compliant, silver-
palladium-platinum-glass
frit terminations and a
maximum reflow temper-
ature of +260˚C.

Can chokes

The hardware-based,
scalable UltraSoC Lock-
step Monitor can help
functional safety by
checking that the cores at
the heart of a critical sys-
tem are operating reliably,
safely and securely.
The flexible IP supports

all common lockstep and
redundancy architectures,
including full dual-redun-
dant lockstep, split-lock,
master-checker, and vot-
ing with any number of
cores or subsystems.
The monitor can sup-

port any processor archi-
tecture or other
subsystem, including cus-
tom logic or accelerators.
Lockstep operation is

needed for safety stan-
dards such as ISO 26262.
The monitor consists of

a set of configurable
semiconductor IP blocks
that are protocol aware
and can be used to cross
check outputs, bus trans-
actions, code execution
and register states, be-
tween two or more redun-
dant systems.
It can be used with any

processor architecture, in-
cluding those – such as
the emerging Risc-V ar-
chitecture – that lack na-
tive support for lockstep
configurations.
In addition to traditional

processor cores, it can
also check other subsys-

tems or accelerators.
Because it is imple-

mented in hardware, it re-
sponds at wire speed and
imposes no execution
overhead on the host sys-
tem.
Run-time configurable

embedded intelligence
lets the SoC designer tai-
lor the monitoring and re-
sponse system precisely
to the application.
Monitoring can be im-

plemented at various lev-
els of granularity.
By embedding intelli-

gence in the system, more
sophisticated compar-
isons can be made be-
tween the operation of the
lockstep processors.

Monitor improves functional safety

Two isolated Can and
Can-FD transceivers
from Texas Instruments
combine the claimed
highest bus fault protec-
tion, highest common-
mode transient immunity
(CMTI) and lowest elec-
tromagnetic emissions in
a 35% smaller package.

Can transceivers protect LV circuits
The ISO1042 and

ISO1042-Q1 can help en-
gineers protect low-volt-
age circuits and increase
communications through-
put in hybrid and full
electric vehicles.
Working voltage is

1kVrms and withstand
voltage 5kVrms. With a
bus fault protection of
±70V, they can protect
12, 24 and 48V battery or
power-supply systems
during high-voltage
shorts.
CMTI is 85kV/µs mini-

mum with ESD protec-

tion of ±8kV. The
ISO1042-Q1 meets the
automotive industry stan-
dard IEC TS62228 for ro-
bust EMC.
These transceivers sup-

port Can-FD speeds up to
5Mbit/s with a short loop
delay of 215ns maximum,
enabling faster payload
compared with classic
Can.
Basic and reinforced

options of each device are
available in either a 10.3
by 7.5mm, 16-pin or a 5.8
by 7.5mm, eight-pin soic
package.

Vishay Intertechnology
has introduced the
F339X2 305V AC series
of automotive grade X2
EMI suppression film ca-
pacitors for standard
across the line applica-
tions at 50 to 60Hz. They
are qualified to AEC-
Q200 revision D, IEC
60384-14: 2013 and

AMD1: 2016 grade IIB.
To comply with the hu-

midity grading system de-
fined under IEC
60384-14: 2013, the de-
vices withstand tempera-
ture humidity bias testing
of +85˚C, 85% RH for
500 hours at rated voltage
with stability on capaci-
tance and dissipation fac-

Film capacitors handle harsh conditions
tors, which translates into
robustness and longer
service life in harsh con-
ditions.
The devices can serve

as EMC filters for auto-
motive and industrial
power inverters. The ca-
pacitors have lead pitches
of 15, 22.5 and 27.5mm;
capacitance values from
0.1 to 4.7µF with toler-
ances down to ±10%; and
a permissible DC voltage
of 630V.
The encapsulation con-

sists of a flame-retardant
UL-class 94V-0 plastic
case, which is epoxy
resin-sealed. The lead
(Pb)-free devices are
RoHS-compliant.

Two automotive circuit
protection devices from
Protek Devices are AEC-
Q101 qualified to guard
against electrostatic dis-
charge and electrical fast
transients in critical auto-
motive systems.
The Pam 1IVN27 and

2IVN24 are for Can, Lin,
Flexray and Sent in-vehi-
cle subsystems. Both are

Circuit protection devices
compatible with IEC
standards 61000-4-2
(ESD): air ±30kV, contact
±30kV; with 61000-4-4
(EFT); and with 61000-4-
5 (surge): 5A.
The circuit protection

components provide bi-
directional configuration,
a low clamping voltage
and leakage current of
0.8nA at 27˚C typical.
The parts are RoHS and
Reach compliant.
The 2IVN24 comes in a

moulded Jedec sot-23
package while the
1IVN27 is in a moulded
Jedec sod-323 package.
The 2IVN24 has an ap-

proximate weight of 8mg
and the 1IVN27 5mg.
Other mechanical char-

acteristics for both in-
clude lead-free pure-tin
plating (annealed) and a
solder reflow temperature
(pure-tin Sn) of 260 to
270˚C. The devices’ flam-
mability ratings are UL
94V-0. They are delivered
on 8mm tape and reel, per
EIA standard 481.

Littelfuse has expanded
its TPSMB Series of au-
tomotive transient voltage
suppression (TVS) diodes
that protect sensitive cir-
cuitry from a higher level
of voltage transients in-
duced by lightning and
other transient voltage
events.
The additions expand

the breakdown voltage
range from 7.5 to 550V
for unidirectional and 10
to 650V for bidirectional
devices. These AEC-
Q101 qualified diodes
provide 600W of peak
pulse power dissipation in
a standard DO-214AA
SMB package.
By making it unneces-

sary to use multiple TVS
diodes in series to provide
adequate protection, the
expanded series can sim-

plify PCB design and en-
hance reliability.
Typical applications in-

clude IGBT active clamp-
ing in HVAC systems,
convertor and invertor
systems for electric vehi-
cles, battery protection in
battery management sys-
tems, xenon headlamp ig-
nitors for bidirectional
parts, ECUs, sensors,
BCMs, Lin bus, Can bus
and on-board entertain-
ment systems.
They are available in

tape and reel format.

Transient voltage diodes
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A Bluetooth IC from
Toshiba is based on an
Arm Cortex-M0 CPU and
is compliant with Blue-
tooth LE 5.0.
The TC35681IFTG can

be used in various auto-
motive applications in-
cluding remote keyless
entry, on-board diagnos-
tics and tyre pressure
monitoring systems.
The mixed-signal de-

vice contains analogue
RF and baseband digital
parts in a QFN40 wet-
table-flank package
measuring 6.0 by 6.0mm.
Set to be AEC-Q100

qualified by spring 2019,
the low energy IC’s wet-
table flank package sim-
plifies automatic visual
inspection needed to en-
sure delivery of high lev-

els of soldering quality to
withstand vibration in au-
tomotive applications.
Alongside basic func-

tions such as host control
interface (HCI) and Gatt
profiles, functions as
defined by Bluetooth 5.0
are provided including
2Mbit/s data rates, long
range and advertising ex-
tension functions, all of
which are stored in the in-
ternal mask rom. In addi-
tion, it integrates a high
gain power amplifier and
realises +8dBm for long
distance communications.
Operating temperature

is -40 to +125˚C and the
link budget is 113dB at
125kbit/s in long range
operation.
The device operates

from a single 1.8 to 3.6V

Bluetooth IC suits RKE and
tyre pressure monitoring

supply, drawing 50nA in
deep sleep mode. An on-
chip DC-DC converter
adjusts the external volt-
age supply to the required
values. When transmit-
ting, the current draw is
11.0mA and this reduces
to 5.1mAwhen receiving.
The IC is typically used

with an external host
processor connected via
an HCI. It can also oper-
ate with an external non-
volatile memory, loading
the application software

into the internal 76kbyte
ram and executing the
programme using its
Cortex-M0 CPU.
There are 18 GPIO

lines and multiple com-
munications options in-
cluding SPI, I2C and a
921.6kbit/s, two-channel
uart. The GPIO lines pro-
vide access to on-chip
features including a
wake-up interface, four-
channel PWM interface
and a five-channel A-D
converter.

A Hall effect sensor IC
for two-wheeled vehicles
suits position and timing
applications such as
speedometers and
tachometers for engine
control.
Integrating electromag-

netic capability (EMC)
components into a SIP
package, the Allegro
Microsystems A17301 is
for digital ring-magnet
sensing or ferromagnetic
target sensing when cou-
pled with a back-biasing
magnet.
This device eliminates

the need for external filter
capacitors while improv-
ing reliability and reduc-
ing the cost of a final
sensor assembly.
The IC incorporates

dual Hall effect elements
with 2.2mm spacing and
signal processing that
switches in response to
differential magnetic sig-
nals.
A differential architec-

ture inherently avoids the
flatline and chatter issues

that single Hall elements
often face. This part is
suitable for obtaining
speed and duty cycle in-
formation for position
and timing applications.
It contains digital cir-

cuits to reduce system
offsets, to calibrate the
gain for air-gap independ-
ent switch points, and to
achieve true zero-speed
operation. Running mode
recalibration provides im-
munity to environmental
effects such as micro-os-
cillations of the target or
sudden air-gap changes.
A digital peak detector

for output switching con-
trol ensures the input sig-
nal is continuously and
accurately tracked, re-
gardless of the amount of
signal shift between out-
put edges.
The device is available

in a three-pin sip. The
package is lead (Pb) free
with 100% matt-tin lead
frame plating and an op-
erating ambient tempera-
ture of -40 to +160˚C.

Hall effect sensor
targets two wheels

Amulti-core, multi-inter-
face automotive micro-
controller from ST
Microelectronics aims to
make connected cars
safer, more flexible and
future-proof.
With three Power PC

processor cores, more
than 1.2Mbyte ram and
on-chip peripherals, the
SPC58 H Line joins the
Chorus series of automo-
tive MCUs and can run
multiple applications con-
currently to increase flex-
ibility.
Two independent Ether-

net ports provide high-
speed connectivity bet-
ween multiple Chorus
chips throughout the
vehicle and enable re-
sponsive in-vehicle diag-
nostics. Also with 16
Can-FD and 24 LinFlex
interfaces, Chorus can act
as a gateway for multiple
ECUs and support smart-
gateway functionality via
two Ethernet interfaces
also on-chip.
To protect connected-

car functionalities and
allow OTA updates to be
applied safely, the chip

MCU brings flexibility
to connected cars

contains a hardware secu-
rity module capable of
asymmetric cryptogra-
phy. Being Evita Full
compliant, it implements
attack prevention, detec-
tion and containment
techniques.
The SPC58NH92x has

10Mbyte on-chip flash
and a triple-core architec-
ture clocking at 200MHz
and delivering up to 1763
CoreMark with the firm’s
Power Architecture Z4
core. This gives develop-
ers the flexibility to host
multiple applications on
one microcontroller, or to
run multiple tasks concur-
rently. The device has
Asil-D safety capabilities.
The context-swap

mechanism allows cur-
rent application code to
run continuously even
while an update is down-
loading and made ready
to be applied later at a
safe time. The older soft-
ware can be retained, giv-
ing the option to roll-back
to the previous version in
an emergency.
Hyperbus and eMMC/

SDIO high-speed inter-
faces to off-chip memory
are integrated, which en-
ables further storage ex-
pansion.
Configurable smart

low-power modes let the
device perform critical
functions even when in
standby.


