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Pilot assesses lidar for autonomous vehicles
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Qualcomm pulls out
of NXP takeover

Qualcomm has pulled out
of its planned takeover of
NXP after failing to gain
regulatory approval in
China.
The company made its
takeover bid nearly two
years ago and the combined company would
have become a giant
among the major electronics players, especially
in the automotive arena.
Since what was then a
$47bn takeover bid in late
2016, the two companies
have been seeking regulatory approval around the
world and succeeded in
all countries except
China.
Qualcomm has now had
to pay a termination fee
of $2bn to NXP.
While both firms are
disappointed that the
merger will not happen,
NXP is confident it can
thrive on its own.
“While it is unfortunate
that the semiconductor
powerhouse that would

Still independent: NXP
have resulted from the
transaction with Qualcomm could not close
after 21 months of diligent efforts by the team,
we are confident in our
future as an independent
market leader and will
continue to focus our efforts to drive our longterm strategy in our
leadership markets of automotive and secure IoT,”
said Richard Clemmer,
NXP’s president and
CEO. “Our strategic
preparation has us more
convinced about the opportunity from our key
focus areas.”
Steve Mollenkopf, CEO
of Qualcomm, added:
“Our core strategy of

driving Qualcomm technologies into higher
growth industries remains
unchanged. We will continue to focus on our
strong momentum in
these growth industries
with projected revenues
of approximately $5bn
for fiscal year 2018, up
greater than 70 per cent
from fiscal year 2016. We
believe our technology
leadership and disciplined
execution will drive significant value creation for
our stockholders.”
As a result of the failed
takeover, NXP has authorised a $5bn share repurchase programme. Qualcomm also announced
that its board has authorised a stock repurchase
of $30bn, which replaces
the company's existing
$10bn stock repurchase
authorisation.
Qualcomm said that automotive would remain a
focus especially in the
connected car market.
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A pilot programme has
been set up to characterise and assess lidar
sensors to improve performance and safety of
autonomous vehicles.
In the project are Leti, a
research institute at CEA
Tech,
Transdev,
a
provider of mobility services, and IRT Nanoelec,
an R&D centre focused
on communications technologies using micro- and
nanoelectronics.
Transdev’s transportation technologies already
let fleets operate autonomous vehicles for
shared mobility. The perception of the environment through sensors is
essential to offer the best
experience in terms of
comfort and operation
speed guaranteeing the
required level of safety
and security.
Evaluating sensor effectiveness and robustness is
critical to develop Transdev’s autonomous transport that will allow the
operation of autonomous
fleets in various conditions safely and securely.
“Providing the best
client experience with the
guarantee of safety, security and quality of service
will confirm Transdev as
a pioneer in integrating
autonomous
transport
systems into global mobility networks,” said
Yann Leriche, Transdev’s
CEO for North America.
Vehicle Electronics

In the pilot, Leti will
focus on perception requirements for lidar and
evaluate the sensors in
real-world conditions. Vehicles will be exposed to
objects with varying reflectivity, such as tyres
and street signs, as well as
environmental
conditions, such as weather,
available light and fog.

In addition to evaluating the sensors’ performance, the project will
produce criteria and objective parameters by
which commercial lidar
could be evaluated.
“As an innovative supplier of autonomous
transportation vehicles
for smart cities, Transdev
is leading the procession

towards responsive, efficient and safe services
with buses and shuttles,”
said Leti CEO Emmanuel
Sabonnadière. “This project will build on Leti’s
sensor-fusion knowhow
and sensor development
expertise to strengthen
Transdev’s testing and
evaluation of sensors for
its vehicles.”

Infineon powers speed record

Twelve dozen power semiconductors from Infineon helped Team Warr
Hyperloop of the Technical University of Munich reach 467km/h, the
fastest time ever measured on a test track, during Elon Musk’s third
Hyperloop competition.
The 70kg carbon fibre pod was three times faster than the project of
the runners-up. The competition was held in a 1.2km near vacuum tube
close to SpaceX headquarters in Los Angeles, California. The space
technology company arranged the competition together with its founder
Elon Musk, CEO of Tesla.
Twenty international student teams and nearly 600 participants from
all over the world took part. The competition is meant to test the
technical possibilities for Hyperloops.
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TPMS venture

Huf Group from Germany and Chinese automotive supplier Baolong
are planning a joint venture in tyre pressure monitoring systems (TPMS).
The new company will
be launched in January
2019. The Huf Group will
contribute its tyre pressure monitoring systems
business to the joint venture with around 224 employees and locations in
Germany, the USA and
China. Baolong will contribute its tyre pressure
monitoring system division with locations in
Shanghai and Wuhan as
well as around 400 employees.
Baolong will own 55%
with Huf the other 45%.

Baidu to integrate Mobileye model for
Chinese autonomous driving programmes

Baidu plans to integrate
and commercially deploy
Intel-subsidiary Mobileye’s RSS responsibility
sensitive safety model in
both the open source
Project Apollo and commercial Apollo pilot programmes.
Apollo is designed to be
an open, secure and reliable self-driving ecosystem that can help
members of the autonomous driving industry
build
complete
autonomous vehicle systems. It has enlisted 116
global partners since its
launch a year ago.
Baidu also plans to
adopt Mobileye’s sur-

round computer vision kit
for visual perception; it
will be integrated as part
of Baidu’s proposition to
the Chinese OEM market.
“Our team recognises
the value and critical role
that Mobileye’s RSS
model plays in safely deploying autonomous driving,” said Weihao Gu,
general manager of
Baidu’s intelligent driving unit. “Project Apollo
will integrate RSS to successfully enable safe driving today, and drive
further autonomous research on China’s roadways.”
RSS is an open and
transparent formal model

Hyundai invests in V2X chip maker

Hyundai Motor has invested in V2X chipset
company Autotalks to accelerate the development
and
deployment
of
chipsets for connected
cars.
“Connectivity is one of

Hagai Zyss
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the core technologies that
can be applied to smart
city business models, as
well as autonomous driving and infotainment,”
said Yunseong Hwang,
director of the open innovation business group at
Hyundai. “Hyundai will
continue to invest in disruptive technologies that
are in line with Hyundai’s
current and future strategic pillars.”
Prior to the current investment by Hyundai,
Autotalks completed four
funding rounds with a
total of more than $80m
in investments.
“Having a top global

car manufacturer such as
Hyundai invest directly in
Autotalks is not only a
vote of confidence in the
company, but a testament
to the growing V2X market,” said Hagai Zyss,
CEO of Israel-based Autotalks. “Hyundai’s pursuit of cutting-edge
communication
and
safety technologies is a
perfect match with Autotalks’ leading V2X capabilities. The funding
from Hyundai will fuel
Autotalks’ technology
roadmap as well as support our customers and
partners all over the
globe.”

that provides safety assurance of AV decision-making. It does this by
formalising
common
sense
human-centred
concepts of what it means
to drive safely, such as always maintaining a safe
following distance and
that right-of-way is given
but not taken.
The surround view
camera kit includes 12
cameras
positioned
around the vehicle plus
Mobileye’s computer vision hardware and software, which leverages the
cameras combined view
into a unified and comprehensive impression.
Baidu and Mobileye
will collaborate on the
verification of RSS’s formal model to the driving
styles and road situations
of the China market, and
will jointly publish updates to the RSS model as
this work results in new
discoveries.
“At Mobileye, safety
assurance of automated
vehicles is one of the
most important issues
facing the AV industry,
and we are pleased Baidu
has agreed to join us in
this effort to deliver verifiable safety of AV decision-making into the
China market,” said Jack
Weast, chief systems architect for Intel’s autonomous
driving
programme.
Vehicle Electronics
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Marvell opens
EMC laboratory

Marvell Technology has
opened an automotive
EMC laboratory in California. The testing facility
is Cispr 25 qualified and
provides an in-house capability to perform emission, immunity and ESD
testing.
With this facility, Marvell’s automotive Ethernet products can be
designed into systems
that meet the EMC targets
faced by automotive
manufacturers and help
shorten the time to market. It also enhances Marvell’s development of
automotive
qualified
products.
ECUs are more frequently being bombarded
by multiple sources of
electromagnetic interference and noise, from
150kHz to over 10GHz
from internal ECUs and
external sources.
Preventing this interference enables the mission
critical functions of the
car to operate reliably.
It also means infotainment systems including
streamed audio and video
run seamlessly and without interruption.
The lab provides the
testing capability needed
to ensure products meet
EMC requirements, including Cispr 25, IEC
62132, IEC 61967, IEC
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61000, ISO 11452, ISO
10605, ISO 7637 and
other OEM specific EMC
requirements.
“Marvell is committed
to developing innovative
connectivity for the automotive market,” said Will
Chu, vice president at
Marvell. “The Marvell
automotive EMC lab is a
clear example of how we
help our customers
achieve success.”
• Marvell’s 88Q2112
IEEE 802.3bp 1000base-

Spectris acquires VI-Grade in adas simulation move

Inside Marvell’s EMC laboratory
T1 compliant automotive
phy that delivers 1Gbit/s
data rates has completed
the conformance tests

outlined by Japan Automotive Software Platform
& Architecture (Jaspar)
and passed 100%.

EEMBC licenses benchmark for adas

The EEMBC, an industry
consortium that develops
benchmarks for embedded hardware, has made
its AdasMark autonomous driving benchmark
available for licensing.
The benchmarks provide a performance measurement and optimisation
tool for automotive companies building adas.
Intended to analyse the
performance of SoCs
used in adas implementations above level two –
which require computeintensive object-detection
and visual classification
capabilities – AdasMark
uses real-world workloads that represent
highly parallel applications, such as surround
view stitching, contour

detection and convolutional neural-net (CNN)
traffic sign classification.
The benchmarks stress
various forms of compute
resources, such as CPU,
GPU and hardware accelerators, and thus allow
the user to determine the
optimal use of available
compute resources.
Features of the benchmark suite include an
Open CL 1.2 embedded
profile API to ensure consistency between compute implementations;
application flows created
by a series of microbenchmarks that measure
and report performance
for SoCs handling computer vision, autonomous
driving and mobile imaging tasks; and a traffic

Spectris is to acquire VIGrade as part of its expansion into PLM and
adas vehicle testing and
simulation.
Spectris is embracing
the combination of hardware, software and services to accelerate development of electromechanical products.
The rapid advancement
of mechatronics and autonomous systems has
forced the convergence of
physical and virtual testing: the fast expansion of
vehicle platforms and vehicle mechatronics for
adas and autonomous

driving has created a
strong market for VIGrade products and fuelled their corporate
growth of over 20% over
the past few years.
Market projections indicate the pace of investment in these simulation
areas will accelerate in
the next five years.
“VI-Grade represents
an exciting opportunity
for us to move further
into the simulation segment of vehicle testing,
which is expected to see
significant growth in
coming years on the back
of adas and AV develop-

ment and the proliferation
of models,” said John
O’Higgins, chief executive of Spectris.
Spectris intends to establish VI-Grade as an independent business in its
test and measurement
business segment alongside Bruel & Kjaer,
HBM, ESG and Millbrook Group.
The combination of VIGrade’s application and
technical expertise in
simulation software and
hardware along with the
testing equipment, services and software that already exists in other

Spectris operating companies should help address the increasing
complexities involved in
product testing while reducing the time to market
for new products.
“This is a strategic
move for VI-Grade and
we are very excited to be
joining Spectris,” said
Jürgen Fett, managing director at VI-Grade.
VI-Grade’s management team will remain in
place led by Bob Ryan, a
software industry veteran,
who has joined Spectris
to lead its move into simulation software.

sign recognition CNN inference engine created by
Au-Zone Technologies.
“While more and more
automotive embedded
systems are deploying
multiple cores, there are
still very few frameworks
that can utilise their
asymmetric compute resources,” said Peter
Torelli, EEMBC president. “Representing the
next step in the evolution
of EEMBC’s automotive
benchmarks and multicore frameworks, AdasMark addresses this issue
for the visual component
of adas. It uses a new
framework with a more
relevant workload while
still taking advantage of
the GPU hardware in vehicles.”
Vehicle Electronics
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Inrix platform lets cities
communicate with HAVs

Connected car company
Inrix has developed a
platform that provides the
foundation for cities and
road authorities to communicate with operators
for safe and effective deployment of highly automated vehicles (HAVs)
on public roads.
Called AV Road Rules,
it lets cities and road authorities assign, validate
and manage traffic rules
and restrictions for autonomous vehicles operating on public roads. The
platform also leverages
information from HAVs
to report infrastructure
improvement needs, making the roads safer for all
users.
“If deployed correctly,
highly automated vehicles will radically improve our transportation
systems, making them
safer, more efficient and
higher quality,” said
Avery Ash, head of autonomous mobility at
Inrix. “After talking to
hundreds of cities, states
and federal officials, and
dozens of HAV operators,
we identified a critical
data gap that Inrix is
uniquely positioned to address. AV Road Rules
marks an essential new
tool for transportation
agencies to lay a foundation for the safe operation
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of HAVs on public
roads.”
Road authorities can
quickly and easily digitise
local restrictions such as
speed limits, crosswalks,
school zones and stop
signs, allowing car makers and HAV operators to
ensure vehicles comply
with local guidelines. The
platform also creates a
channel to communicate
road infrastructure needs
from HAVs back to transportation agencies, which
improves safety and performance for all road
users.
At launch, seven cities
and road authorities and
four HAV operators have
signed on to support AV
Road Rules, and more
have expressed interest in
joining when it expands
later this year. The initial
set of pilot users are:
Austin, Texas; Boston,
Massachusetts;
Cambridge, Massachusetts;
Portland, Maine; Re-

gional
Transportation
Commission of Southern
Nevada which includes
Las Vegas; and Transport
for West Midlands and
Transport Scotland in the
UK.
Car makers and operators slated to use the platform at launch include
Jaguar Land Rover, May
Mobility, Nutonomy and
operators running Renovo’s Aware platform.
"Self-driving vehicles
are stimulating conversations globally, but they
are in fact a very local
challenge,” said Chris
Holmes, senior manager
at Jaguar Land Rover.
“Road conditions and layouts can vary drastically
over a matter of miles and
so it is vital that self-driving is facilitated collaboratively. Local traffic
authorities play a significant role in this."
Inrix is looking for
more authorities to sign
up to the platform.

AV Road Rules lays the foundation for safe
deployment of HAVs on public roads

Ford plans $4bn
AV investment

As part of Ford’s plans to
invest $4bn in its autonomous vehicle efforts
by 2023, it has created a
separate company – Ford
Autonomous Vehicles.
Ford AV will include
the company’s self-driving systems integration,
autonomous vehicle research and engineering,
AV transportation-as-aservice network development, user experience,
business strategy and
business development
teams.
It is structured to take
on third party investment,
will be primarily based at
Ford’s Corktown campus
in Detroit and will hold
Ford’s ownership stake in
Argo AI, the company’s
Pittsburgh-based partner
for self-driving system
development, which will
receive $1bn of the investment money.
“Ford has made tremendous progress across the
self driving value chain,
from technology development to business model
innovation to user experience,” said Jim Hackett,
president and CEO of
Ford Motor. “Now is the
right time to consolidate
our autonomous driving
platform into one team to
best position the business
for the opportunities
ahead.”
Ford
VP
Sherif
Marakby has been appointed CEO of Ford AV.
Vehicle Electronics

Vauxhall debuts infotainment units on Insignia

Vauxhall is preparing for
its next phase of connectivity and in-car entertainment
by
launching
infotainment units due to
make their debut later this
year in the car maker’s
flagship Insignia range.
The Multimedia and
Multimedia Navi Pro infotainment systems have
the latest functionality
and are said to be stylish
and intuitive to use.
The Multimedia comes
with a 20.5cm high-resolution colour touchscreen
and
clearly-arranged
driver information cluster. This can be enhanced
with an optional head-up
display with the Multimedia Navi Pro.
Drivers and passengers
can connect their phone
via Bluetooth or USB, or
through phone integration
such as Apple CarPlay or
Android Auto, with the
ability to pair two phones
simultaneously.
On the Multimedia
Navi Pro, features include
connected
navigation
services that optimise

Multimedia infotainment on Insignia
points of interest and destination searches, as well
as live traffic, real-time
fuel prices, parking information according to destination and online map
updates.
Live traffic pulls travel
information from multiple sources when paired
with a smartphone, allowing traffic flow and driving conditions to be
updated in near real time.

Additionally, it shows
which parts of the route
are affected by delays and
what kind of incident may
be the cause. This provides more accurate and
timely alerts as well as
improved
navigation
routing.
The intuitive layout
gives direct access to
main domains such as
audio, phone and navigation via the home screen.

The tablet-like controls
and swipe-gestures simplify use, while the driver
is able to operate the infotainment system via controls on the steering
wheel. Additionally, the
Navi Pro system can be
operated by voice control.
The Navi Pro provides
personalisation through
user profiles, with up to
five drivers able to define
their own profiles. The
profiles let users save numerous adjustments from
climate-control settings to
their preferred equalisation for the speaker
system. Favourite destinations, playlists and
points of interests are
stored according to the
personalised profile.
The plan is to roll these
out to additional models
in 2019.

Rohm picks Cadence

Rohm is using Cadence’s
fault injection simulation
technology for safety verification, a component of
its ISO 26262-compliant
tool chain for automotive
LSIs. The Rohm flow has
achieved Asil D certification from TÜV Rheinland.
Vehicle Electronics
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Different modes of transport
need to be combined
All the different modes of
transport need to be
pulled together in an intelligent way, believes
Helen Wylde, chief engagement officer of the
UK’s Transport Systems
Catapult research organisation.
“We are looking at integrating intelligent ways to
travel that could involve
multiple
modes
of
travel,” she told attendees
at an event promoting the
Cenex-LCV low carbon
vehicle show. “We can
pull them together in an
intelligent way so that we
can have better journeys
than the ones we have
today.”
She said that 83 per cent
of all cars in the UK were
parked at any given time.
“And getting in your car
and having three seats
free is very wasteful,” she
said. “But how do we get
people to want to travel
together? Some don’t
want others yapping
while they are trying to
listen to the radio.”
She also pointed out
that more than half of
everything on the road
was freight.
“We have to look at getting freight off the road
and moving that in a different way,” she said.
She said that auPage 9, August 2018

ing director of Luxoft Automotive. “This partnership
presents
an
opportunity for progressive, forward thinking
software developers to
join the mobility revolution and shape how the
next generation of drivers
interact with cars.”
The centre is in the coworking Mindspace.

Voxx Automotive and
Unikey Technologies are
working together to bring
secure, keyless products
and vehicle access devices to the automotive
market.
Voxx brings experience
in the automotive vertical
to this partnership as well
as its phone-as-a-key
technology, which seamlessly lets drivers use
smartphones as vehicle
key fobs. Unikey adds
Bluetooth location capabilities, communications
and secure cloud services
expertise, as well as a
scalable digital key sharing platform.
Together, the technology harnesses a Bluetooth-enabled
mobile
application, vehicle sensor array and cloud infrastructure for drivers to
access, use and share
their vehicles seamlessly.
A contract awarded to
Voxx by an electric vehicle (EV) maker has the
two companies already
working on a keyless
product for an EV model
to be delivered in 2019.
“The relationship with
Unikey allows Voxx to
accelerate our drive to
eliminate the need for
consumers to carry their
car keys or fobs,” said
Michael Schroeder, Voxx
Automotive senior VP.
The deal is Unikey’s
first move into the automotive OEM arena.
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Daniel Ruiz:
“Connected and
autonomous vehicles
are about social
change.”

Helen Wylde: “How do we get people to want to
travel together?”

tonomous vehicles would
play a major role in her
vision, but security was
key.
“We don’t want an autonomous car that a terrorist could take over,”
she said. “It would make
a good film, but we don’t
want to go there.”
Also speaking at the
event was Daniel Ruiz,

chief executive of Meridian Mobility, which is
leading the UK government’s connected and autonomous vehicle programme.
“We have to move from
the convenience of driving to the quality of the
journey,” he said. “Connected and autonomous
vehicles are about social

change and cover all aspects of society. I am trying to accelerate progress
dramatically
because
other countries that are
focussing on this are already moving very fast.”
But he said when it
came to safety it was important that countries
worked together rather
than competing.
• The Cenex-LCV show
is due to be held in Millbrook, Bedfordshire, in
the UK from 12 to 13
September 2018.

Luxoft seeks software engineers for Daimler R&D hub

IT service provider Luxoft has partnered with
MBition, a wholly owned
subsidiary of Daimler, to
open a research and development centre in
Berlin to spur innovation
and deliver software services for future vehicles.
The centre is looking
for QA automation engineers with expertise in

Python, manual QA engineers with devops knowledge, software developers
with Linux embedded expertise, and C++, Qt and
tools and automation engineers with Jenkins, Git
and Unix knowledge.
“Berlin is at the forefront of innovation in the
automotive sector,” said
Alwin Bakkenes, manag-

Voxx partners
Unikey on access

Millbrook deploys 5G to
test connected vehicles
The deployment of a 5G
network has begun at
Millbrook
Proving
Ground in the UK. This
is part of the AutoAir
project lead by Airspan
Networks and signals the
future of testing and validation of connected and
autonomous
vehicle
(CAV) technologies.
“The start of this network deployment sends
a fantastic message to
developers and innovators in the transport and
automotive industries,”
said Peter Stoker, a chief
engineer at Millbrook.
“The technology that
will enable them to accelerate
their
programmes is being made
available now. We are
proud to be at the forefront of these developments; 5G, together with

our advanced capabilities as part of the CAV
testbed, will make a real
difference in expediting
thorough and, above all,
safe testing and validation.”
Over the coming
months AutoAir will deliver 4G and 5G connectivity at Millbrook
though a dense network
of base stations around
the test tracks. This will
provide Gbit/s real-time
connectivity, and enable
accurate location and
connectivity trials on site
for the first time.
Millbrook provides a
safe and secure environment for controlled to
semi-controlled testing
of adas and autonomous
experiments and a natural, real-world, extension
to its customers’ soft-

Helmet integrates Bluetooth

Sena Technologies has
developed a Bluetooth integrated open-face motorcycle helmet.
Called the Savage, it
uses Bluetooth 4.1 so riders can connect with up to
three other riders via
built-in intercom up to
1.6km, listen to music,
get GPS directions or take
phone calls.
The helmet was designed with a composite

ware
engineering
processes. A digital
model of its proving
ground is also being
made available to vehicle manufacturers and
CAV developers to take
full advantage of its facilities.
“The design phase of
the AutoAir project has
been completed and we
now turn our attention to
physical deployment and
implementation of testbeds at Millbrook and
the University of Surrey,” said Paul Senior,
chief strategy officer at
Airspan.
“Breaking
ground at Millbrook was
very exciting, and we
can’t wait to test the
hyper-dense 5G network
we are building with
connected
and
autonomous vehicles.”
Sena CEO Tae Kim.
“Technology shouldn’t
interfere with your ride so
we made it barely detectable from the outside
of the helmet.”
A jog dial lets users operate helmet functions.

fibreglass shell and multidensity EPS for added
protection in the case of
impact. The helmets
range in size from XS to
XXL, are available in
matte black or gloss
white, and include long
and short visor options.
“The Savage is our first
open-face
motorcycle
helmet with a fully integrated Bluetooth communications system,” said Helmet with Bluetooth
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Two directions
Dual 48 and 12V battery automotive
systems require bi-directional DC-DC
controllers for optimum performance,
says Bruce Haug

W

ith fuel economy
regulations tightening
and autonomousdriving capability with
connectivity proliferating, the oldfashioned 12V automotive
electrical system has reached its
usable power limit. Furthermore,
a vast increase in automotive
electronic systems coupled with
related demands on power have
created an array of new
engineering opportunities and
challenges.
As a result, the 12V lead-acid
battery automotive system with its
3kW power limit has been
supplemented.
A newly proposed automotive
standard, LV148, combines a
secondary 48V bus with the
existing 12V system. The 48V rail
includes an integrated starter
generator (ISG) or belt start
generator, a 48V lithium-ion
battery and a bi-directional DCDC converter for delivery of up to
10kW of available energy from
the 48 and 12V batteries
combined. This technology is
targeted at conventional internal
combustion automobiles, as well
as hybrid electric and mild hybrid
vehicles, as car manufacturers
strive to meet increasingly
stringent CO2 emissions targets.
Typically, the 12V bus will
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continue to power the ignition,
lighting, infotainment and audio
systems. The 48V bus will supply
active chassis systems, air
conditioning compressors,
adjustable suspensions, electric
superchargers and turbos and
support regenerative braking.
The decision to use an
additional 48V bus, which is
expected be available across
production model ranges soon,
can also support starting the
engine, which would make stopstart operation smoother.
Moreover, the higher voltage
means smaller cable crosssections are needed, which
reduces cable size and weight.
Today’s high-end vehicles can
have more than 4km of wiring.
Vehicles will become more like
PCs, creating the potential for a
host of plug-and-play devices. On
average, commuters spend nine
per cent of their day in an
automobile. Thus, introducing
multimedia and telematics into
vehicles can potentially increase
productivity as well as providing
additional entertainment.
The key components for
autonomous driving include a
computer, cameras, radar and lidar
sensors, all of which require
additional energy. This additional
energy is required to improve
August 2018, Page 12
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Fig. 1: Bidirectional schematic 12V output from a 26 to 58V
input delivering 30A of current
vehicles’ connectivity, not just to
the internet, but to other vehicles
and buildings, traffic signals and
other structures in the
environment. Furthermore,
drivetrain components, power
steering, oil and water pumps will
switch over from mechanical to
electrical power.
The future for the 48V battery
system is much more near-term
than the fully autonomous car,
although many automotive
suppliers see strong demand for
the technological building blocks
ultimately needed for self-driving
vehicles over the next few years.
According to some auto
manufactures, a 48V based
electrical system results in a 10 to
15 per cent gain in fuel economy
for internal combustion engine
vehicles, thereby reducing CO2
emissions.
Moreover, future vehicles that
use a dual 48 and 12V system will
allow engineers to integrate
electrical booster technology that
operates independently of the
Page 13, August 2018

engine load, thereby helping
improve acceleration
performance. Already in its
advanced development phase,
the compressor is placed between
the induction system and
intercooler and uses 48V to spinup the turbos.
Nevertheless, the
implementation of an additional
48V supply network into vehicles
translates into major design
challenges for suppliers across the
value chain. In particular,
providers of semiconductors and
electronic control units (ECUs)
will be affected; they will need to
adjust their operational range to
the higher voltage and in part
redesign their products.
Correspondingly, the
manufactures of DC-DC
converters will need to develop
and introduce specialised ICs to
enable this high power transfer.
This has led to the design and
development of a number of DCDC converters that are able to
facilitate this energy transfer with

POWER TECHNOLOGIES
very high efficiency to conserve
energy while also reducing the
thermal design required due to
their much lower power loss.
It is clear there is a need for a
bi-directional step-down and stepup DC-DC converter that goes
between the 12 and 48V batteries.
This DC-DC converter can be
used to charge either battery and
allows both batteries to supply
current to the same load if
required. Most of the early 48 and
12V dual battery DC-DC
converter designs use different
power components to step-up and
step-down the voltage. However,
bi-directional DC-DC controllers
can use the same external power
components for the step-up
conversion as they do for stepping
down the voltage.
Single bi-directional IC
A 100 and 30V bi-directional two
phase synchronous buck or boost
controller can provide bidirectional DC-DC control and
battery charging between the 12
and 48V board nets. It can operate
in buck mode from the 48V bus to
the 12V bus or in boost mode
from 12 to 48V. Either mode can
be configured on demand via an
applied control signal.
Up to 12 phases can be
paralleled and clocked out-ofphase to reduce input and output
filtering requirements for
applications up to 250A. A
current-mode architecture can
provide current matching between
phases when paralleled. Up to
5kW could be supplied in buck or
boost mode with a 12-phase
design.
When starting the car, or when
additional power is required, the
converter can allow both batteries
Vehicle Electronics

to supply energy simultaneously
by converting energy from one
board net to the other. Up to 97
per cent efficiency can be
achieved and the on-chip current
programming loop regulates the
maximum current that can be
delivered to the load in either
direction. Four control loops, two
for current and two for voltage,
enable control of voltage and
current on either the 48 or 12V
board nets.
Fig. 1 shows a typical
applications schematic. The pchannel mosfet shown at the top
of the schematic is for over
current and short circuit
protection.
Integrated start-generator
The electronically controlled ISG
replaces both the conventional
starter and alternator with a single
electric device for the following
reasons:
• To eliminate the starter which is
only a passive component during
engine operation;
• To replace the present belt and
pulley coupling between the

Fig. 2 : Typical applications
block diagram
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Fig. 3: Four-phase demo board

alternator and the crankshaft;
• To provide fast control of the
generator voltage during load
dumps; and
• To eliminate the slip rings and
the brushes in some present
wound rotor alternators.

The ISG has three important
features, which are the start-stop
function, electricity generation
and power assistance. The ISG
allows the internal combustion
engine to turn off its motor to save
fuel at stops and instantly re-starts
upon pressing of the accelerator
pedal.
Normally referred to as a startstop system, an ISG makes for a
smoother transition when starting
the engine. As with a conventional
alternator, the ISG produces
electric power when the vehicle is
running. In addition, the ISG can
help to decelerate the vehicle by
generating electric power
(regenerative braking). The
electric power generated during
regenerative braking charges the
48V battery, which in turn reduces

fuel consumption and its resultant
CO2 emissions.
Fig. 2 shows a block diagram of
how the ISG along with the 12
and 48V batteries are incorporated
into an internal combustion
engine vehicle.
Buck and boost modes
A converter can be dynamically
and seamlessly switched from
buck mode to boost mode and
vice versa via a simple control
signal. There are two separate
error amplifiers for Vhigh or Vlow
regulation. Having two error
amplifiers allows fine tuning of
the loop compensation for the
buck and boost modes
independently to optimise
transient response.
When the buck mode is
selected, the corresponding error
amplifier is enabled, and ITHlow
voltage controls the peak inductor
current, the other error amplifier
being disabled. In boost mode,
ITHhigh is enabled while ITHlow is
disabled. During a buck to boost
or a boost to buck transition, the
August 2018, Page 14
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Fig. 4: Buck and boost efficiency curves with a four-phase design

internal soft-start is reset.
Resetting soft-start and parking
the ITH pin at the zero current
level ensures a smooth transition
to the newly selected mode.

Multiphase operation
Multiple converters can be daisy
chained to run out of phase to
provide more output current
without increasing input and
output voltage ripple. The sync
pin allows the device to
synchronise to the CLKout signal
of another converter. The CLKout
signal can be connected to the
sync pin of the following device
to line up both the frequency as
well as the phase of the entire
system. Up to 12 phases can be
daisy chained to run
simultaneously out of phase with
respect to each other.
The demonstration circuit
shown in Fig. 3 can be configured
with two or four phases using one
or two devices. The photo shows
the four phase version and, when
operating in buck mode, this
demo circuit has an input voltage
range of 30 to 75V and produces a
12V output at up to 60A. When
operating in boost mode, the input
voltage is from 10 to 13V and
produces 48V at up to 10A.
The efficiency curves in Fig. 4
Page 15, August 2018

are representative of a four-phase
demo board design using two
devices. The buck mode curve
steps the 48V down to 12V at up
to 60A, while the boost curve
steps up the 12V to 48V at up to
10A, both with 97 per cent peak
efficiencies.

Over current protection
In buck mode, current foldback
protection can limit power
dissipation in an over current
condition or when Vlow is shorted
to ground. If Vlow falls below 85
per cent of its nominal output,
then the maximum sense voltage
is progressively lowered from its
maximum programmed value to
one-third of the maximum value.
Foldback current limiting is
enabled during soft-start. Under
short-circuit conditions with very
low duty cycles, it will begin
cycle skipping to limit the shortcircuit current.
In a typical boost controller, the
synchronous diode or the body
diode of the synchronous mosfet
conducts current from the input to
the output. As a result, an output
(Vhigh) short will drag the input
(Vlow) down without a blocking
diode or mosfet to block the
current.
An external low RDS(on) p-

channel mosfet provides input
short-circuit protection when Vhigh
is shorted to ground. In normal
operation, the p-channel mosfet is
always on, with its gate-source
voltage clamped to 15V
maximum. When the UVhigh pin
voltage goes below its 1.2V
threshold, the fault pin goes low
125µs later. At this point, the Pgate
pin turns off the external pchannel mosfet.
Conclusion
This type of converter can bring a
new level of performance, control
and simplification to 48 and 12V
dual battery DC-DC automotive
systems by allowing the same
external power components to be
used for step-down and step-up
purposes. They operate on
demand in buck mode from the
48V bus to the 12V bus or in
boost mode from 12 to 48V.
Up to 12 phases can be
paralleled for high power
applications and, when starting
the car or when additional power
is required, they allow both
batteries to supply energy
simultaneously to the same load.
The additional 48V battery
running a portion of a vehicle’s
electrical system will play a
central role in increasing available
energy while reducing wiring
harness weight and losses. This
additional energy capacity paves
the way for new technologies,
enabling cars to be safer and more
efficient, all while lowering CO2
emissions.
Bruce Haug is
senior product
marketing
engineer at
Analog Devices
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BRIGHT FUTURE

Joachim Reill
studies the use of
lighting in the car
of the future
Vehicle Electronics

E

very year, vehicle
manufacturers release a
car representing the most
sophisticated technology
available for commercial use.
The vehicle in question deploys

state-of-the-art materials and
features using the latest
technologies to ensure the safety
and comfort of both the driver and
its passengers. Beyond better
engine efficiency and the
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reduction of emissions, the car of
the future is also upgrading the
driving experience itself.
The use of visible and invisible
light is helping to advance the
efficiency of driver assistance
systems, automotive driving to
information transmission,
infotainment and even interior
lighting to change the driving
experience.
Progress
Vehicle technology is progressing
across a wide range of fields.
Engine efficiency and emission
reductions are two areas that
continue to see advancements but
one area experiencing significant
innovation is enhancements to the
driving experience for both driver
and passengers alike.
Indeed, the possibility of
completely autonomous vehicles
are no longer the work of science
fiction. A lot of this progress can
be attributed to the use of visible
and invisible light, which forms

the basis for the implementation
of many systems supporting these
improvements. When it comes to
optoelectronic technologies in
today’s cars and concept vehicles,
a lot of the attention has been
heaped on light detection and
ranging (lidar) laser technology.
Lidar systems use a pulsed laser
beam that is scanned across the
field of view in small, angular
increments. A fast sensor, or
sensor array, then detects the
reflected beam and produces a
long range, high-resolution 3D
image of the environment around
the car.
However, it is developments in
IREDs (infra-red emitting diodes)
that are making headway in
bringing a multitude of
advancements closer to market.
Light is helping to advance the
efficiency of driver assistance
systems, automotive driving to
information transmission,
infotainment – or even interior
lighting to support alertness or

Lidar can be used to detect objects or pedestrians
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encourage relaxation at the
appropriate time. With effective
application of light, the car of the
future could be used in a public
transport capacity.
Biometrics
Biometrics technology is largely
considered to offer a high degree
of security and is extremely userfriendly, but its success relies on
the application of highly effective
optoelectronics, designed
specifically for security
applications.
Unique human characteristics,
including facial features, palm
prints, handwritten signatures and
hand geometry, are identified, and
then compared with previously
stored biometrical data of
authorised users. The optimum
lighting of the characteristics with
IREDs in specific wavelengths is
key to an error-free identification.
Human centric lighting will be
used in cars to change the lighting
to match a passengers’ biorhythm,
syncing with wearables such as
fitness trackers, smart watches or
mobile phones. Ambient lighting
adds a feel-good element, or even
alerts to provide the driver with
key information that can help the
car of the future feel more like an
extension of the user’s lifestyle,
adapting to their preferences at all
times.
There has been a huge leap in
developments in biometric
technology based on IREDs,
spurred on by new possibilities to
make vehicles safer and more
convenient to access. Perfecting
the sensors required for such
technology is crucial for the safety
of all vehicle users.
User safety and security will
continue to be a key feature in all
Vehicle Electronics

Lidar uses a pulsed laser beam that is scanned across the field of view in small, angular increments

vehicles to come. Iris scan and
facial recognition technology will
be deployed for secure access to a
vehicle and passenger profiling,
which will then automatically
adjust the car to the passenger’s
specifications. Additionally,
concerns over vehicle cleanliness
can also be addressed via UV
light-based technology, spotting
bacteria and stemming the risk of
germs.

Marketing
Interior lighting also provides a
significant opportunity for
marketing, particularly in public
transport. Projection systems
based on LED technology could
be used in several different
applications, such as visuals
projected onto the car’s glass
panes.
As vehicles continue to develop,
the use of visible and invisible
light will be crucial to the success
Vehicle Electronics

of the industry. Using light in the
most effective manner, the car of
the future will be able to
accommodate the needs of
passengers and drivers to a higher
standard, while also ensuring
absolute safety for both users and
pedestrians.
External projection could be
used to alert pedestrians to key
information, such as parked cars
alerting passers-by to keep clear
of a loading area. In case of a
technical issue, coloured lights
could be used to inform a driver
of a certain situation or relay
information. Sensor systems
based in cameras can also
leverage infra-red light to detect
whether the driver is fatigued or
distracted, thus activating a
warning to the driver to take a
break if required.
With autonomous vehicles,
passengers will be able to focus
on other things instead of driving;

LEDs will allow visuals to be
projected onto the car’s glass
panes. By doing this, branding,
advertisement and in-house
entertainment can be projected for
passengers alike.

Conclusion
Ultimately, the true car of the
future can’t be predicted to 100
per cent accuracy. However, based
on the emerging technologies
available and currently being
tested, a steadily clearer image of
what to expect is emerging. The
car of the future will be able to
accommodate the needs of
passengers and drivers to a
luxurious standard, while also
ensuring absolute safety for
people within vehicles and
pedestrians around them.
Joachim Reill is senior director
for application engineering at
Osram Opto Semiconductors
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Talking Turkey

Begüm Yavuzdoğan Okumuş discusses
the particular requirements for in-vehicle
emergency call systems in Turkey

C

ompanies planning to
deploy ecall services
across Europe should be
aware that the authorities in
Turkey have passed their own
regulations governing the use of
the systems. These in-vehicle
emergency call systems will
automatically make a call to the
emergency services if a car is an
accident.
Mobile operators are a key
element in the operation as they
will be responsible for carrying
the ecall back to the emergency
call centre. However, they should
be aware that regulations are not
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uniform across countries, and
Turkey is a good example.
Legislation regulating in-vehicle
emergency call systems has been
on the agenda of the European
Union since 2007. Regulation
2015/718 concerns type-approval
requirements for deploying the
ecall in-vehicle system based on
the 112 service. It became law
within the EU in March this year.
The in-vehicle system detects
location information of the
vehicle via GPS and activates in
case of an accident. It estimates
the damage to the vehicle through
various sensors. A call is made to

an emergency call centre. This
system may also be activated
manually depending on the
circumstances.
In the first project for
harmonised in-vehicle ecall
systems between 2011 and 2013,
nine EU countries started the
implementation; and six more
countries were included in project
two between 2013 and 2015;

Turkey was among the pilot
countries.
The primary objective of the EU
projects was to set up the invehicle emergency call systems
within EU countries and ensure
the coordination of the countries’
ecall services.
In Turkey, the Ministry of
Science, Industry & Technology
published its own regulations on
type approval, which was
prepared as part of the
harmonisation process with EU
legislation. It also entered into
force in March this year. The
regulation formulates the subjects
of the manufacturers’ obligations
as regards the 112-based invehicle emergency call systems
and relevant authorisation.
The Turkish Information &
Communication Technologies
Authority also referred to
regulations regarding 112-based
in-vehicle emergency call systems
in January this year. It was
concerned about the risks that
could be experienced because
these systems were implemented
through a connection processed
via foreign operators. Thus it said
that the information system and
services needed must be provided
from domestic and national
resources.
If there is no sim card, esim

Ecall systems can also be operated manually
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Ecall systems automatically call the emergency services
in the event of an accident
(embedded sim) card or a module
that serves as a sim card in the
ecall system or in the event
connection to the network of the
relevant operator of subscription
fails at the time of the ecall, it said
appropriate measures must be
taken by the operators for such an
ecall to be transferred to the
relevant emergency call centre by
the operator who receives the call.
If such modules are used solely
for ecall purposes, they must be
procured from the mobile
operators that operate in Turkey or
must be programmable so they
can be controlled by such
operators. However, subscription
contracts are not required for the
communications modules, but the
operators must take all necessary
measures to ensure that such
modules can call 112 only and be
called back by 112.
For vehicles manufactured in
Turkey or imported in accordance
with the ecall regulations, the sim
card or module must be procured
from the mobile operators that
have been authorised to perform
mobile electronic communications
in Turkey or be programmable so

they can be controlled by such
operators. Relevant subscription
transactions must be conducted in
compliance with the applicable
legislation.
The servers for the
communications systems that are
on board vehicles manufactured in
Turkey or are imported in
accordance with the ecall
regulations and enable the
rendering of value-added services
in addition to ecall must be kept
and located in Turkey. Personal
data on the system must not be
transferred abroad without the
express consent of the data
subject.
In light of this, if there are ecall
systems within vehicles
manufactured in or imported to be
used in Turkey, the manufacturers
must be mindful of the fact that
they will be subject to these
various additional regulations.
Begüm
Yavuzdoğan
Okumuş works
for Turkish law
firm Gün +
Partners
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PEDESTRIAN
spotting

A

A look at how Continental is using
artificial intelligence to improve
pedestrian detection

basic requirement for
sophisticated advanced
driver assistance
functions and automated driving
is a detailed understanding and
precise assessment of the entire
traffic situation. To allow
automated vehicles to assume
control from drivers, vehicles
must develop an understanding of
the imminent actions of all road
users, so that they can always
make the right decision in
different traffic situations.
This task is best performed by
training algorithms using deep
machine learning methods.
At the recent CES Asia,
Continental exhibited a computer
vision platform that uses artificial
intelligence (AI), neural networks
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and machine learning to improve
advanced sensor technologies.
Continental’s fifth generation of
its multi-function camera, which
will begin series production in
2020, will use neural networks
alongside traditional computer
vision processes. Depending on
the available hardware, these can
be scaled and refined, and using
intelligent algorithms they
improve the scene understanding
involving the classification of the
intentions and gestures of
pedestrians.
“AI plays a large role in taking
over human tasks,” said Karl
Haupt, head of the adas business
unit at Continental. “With AI
software, the vehicle is able to
interpret even complex and

unforeseeable traffic situations;
it’s no longer about what’s in front
of me but about what could be in
front of me. We see AI as a key
technology for automated driving.
AI is a part of an automotive
future.”
Just as drivers perceive the
environment with their senses,
process this information using
their intelligence, make decisions
and implement these using their
hands and feet to operate the car,
an automated vehicle must be able
to do all this, too. This requires
their capabilities to be at least on a
par with those of humans.
AI opens up new possibilities
for the computer vision platform.
For example, AI can detect people
and interpret their intentions and
gestures. Continental uses AI to
give vehicle systems human
strengths.
“The car should be so intelligent
that it understands both its driver
Vehicle Electronics

and its surroundings,” said Robert
Thiel, head of machine learning at
Continental.
An example illustrates what this
means. A rule-based algorithm
within an automated driving
system will only react when a
pedestrian actually steps onto the
road. AI algorithms can even
correctly detect the intentions of
an approaching pedestrian in
advance. In this regard, they are
similar to an experienced driver
who instinctively recognises such
a situation as potentially critical
and prepares to brake early. It is
about developing a full
understanding of the scenario,
with the help of which,
predictions about the future can be
made and reacted to accordingly.
Just like humans, AI systems
have to learn new skills. Humans
can do this in a driving school, AI
systems using supervised
learning. To do this, the software
analyses huge amounts of data to
derive successful and
unsuccessful strategies for action
and later applies this learned
knowledge in the vehicle.
This essential ability of the
algorithms to learn is continually
being developed. For advanced
driver assistance systems, data
suitable for this kind of learning
are available in the form of
recorded radar and camera signals
from real driving situations, for
example. This huge database is a
key component of the further
development of AI at Continental.
For example, the company relies
on AI in its product development
departments to perform extremely
complex tasks such as pedestrian
detection to learn the concrete
parameterisation of this design
from huge quantities of data. This
Vehicle Electronics

The modular, scalable
and interlinked new
camera platform
performs all
camera tasks
and caters to
every vehicle
architecture
requires the creation of a
system that combines and
parameterises the data input, such
as the millions of pixels in a
camera image used for pedestrian
detection. The second step
involves enabling this system to
search every combination of the
parameters that solve the problem.
The technology company will
begin large-scale production of
this system with its fifth camera
generation, with the previous
camera generation already using
deep learning approaches.
Methods based on deep learning
contribute to the mastering of this
complexity on various levels,
from vehicle surrounding
monitoring to planning the driving
strategy to actual control of the
vehicle. Deep learning methods
are also scalable, which means
more data, more computing power
and therefore more performance.

In 2015,
Continental
set up a
central predevelopment
department to coordinate the
various research activities
focusing on artificial intelligence.
The technology company is
collaborating with Nvidia, Baidu
and many research institutes in
this field, including the University
of Oxford, Technische Universität
Darmstadt and Indian Institute of
Technology Madras. In Budapest,
the Continental adas business unit
opened a competence centre for
deep machine learning in May this
year. By the end of the year, the
company aims to employ around
400 engineers with special AI
expertise worldwide and is
looking for more talented people
for product and process
development in the field of
artificial intelligence.

Pedestrian intention and gesture classification using neural networks
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BRI NG O N THE CHAMP IO N

The latest Jeep Wrangler
is packed with technology
Page 23, August 2018
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ON THE ROAD
taking a claim as the
undisputed off-road
champion, the all-new Jeep
Wrangler is claimed to be the
most capable ever, delivering the
highest levels of comfort and
handling for everyday use. It is
also packed with technology
include LED headlamps and tail
lamps, Uconnect system with
Apple CarPlay and Android Auto,
and a choice of touchscreens with
pinch-and-zoom capability.
Safety and security systems
include blind-spot monitoring
with rear cross path detection,
park-view rear backup camera
with dynamic grid lines,
electronic stability control with
electronic roll mitigation, and four
standard air bags.
For everyday urban use, the

ON THE ROAD
latest Jeep Wrangler writes a new
chapter in the history of the Jeep
brand, a story that began in 1941.
This is said to be the most
capable Wrangler ever, courtesy
of technical contents, which,
depending on the trim, include
two four-wheel drive, active, ondemand full time systems –
Command-Trac and Rock Trac,
plus Tru-Lock electric front and
rear axle lockers, Trac-Lok
limited slip differential, and
electronic front sway-bar
disconnect.
There are three trim levels –
Sport, Sahara and Rubicon – all
available in two- or four-door
configuration, and in an all-new
Overland pack, exclusively on the
Sahara version, ensuring a more
up-scale appearance.

Two four-wheel drive systems
are available: Command-Trac on
the Sport and Sahara trim levels,
and Rock-Trac on the Rubicon
trim configuration, the most
rugged and capable model for offroad driving. Both feature the
Selec-Trac full-time two-speed
transfer case for a continuous
monitoring and management of
the torque sent to front and rear
wheels.
Rubicon models also have
added articulation and total
suspension travel with help from
an electronic sway-bar disconnect.
This lets drivers disconnect the
front sway bar to deliver
additional wheel travel for
traversing the toughest trails.
The Wrangler builds on a
sculptural design aesthetic that is

Inside
The easy-to-use Sky One-Touch
powertop strengthens Wrangler’s
promise of utility and adventure
by allowing occupants to retract
the full-length open canvas roof
with a push of a button.
The interior combines authentic
styling, versatility, functionality
and intuitive feature use, in
addition to a more stylish and
comfortable cabin, thanks to the
use of high-quality materials and
finishes.

Down and dirty: Rubicon models use heavy gauge tubular steel rock rails
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immediately recognisable with its
traditional Jeep design cues from
the round headlights to the sevenslot grille, from the trapezoidal
wheel arches to the visible hinges,
from the folding windshield to the
sport bar, from the removable
doors to the open-air
configurations with hard top or
soft top. The exterior design is
bold and rugged with a wide
stance and lowered beltline with
larger windows for better outward
visibility, especially on extreme
trails.
The Jeep design team gave the
seven-slot grille a more modern
look that now shows both of the
outer grille slats intersecting with
the headlights, paying homage to
the legendary CJ model. The top
of the keystone-shaped grille has
been gently swept back for
improved aerodynamics.
In the Sahara and Rubicon
versions, the available headlights
and LED fog lights have crisp
white lighting and add to the
distinctive look. The daytime
running lights are positioned on
the front of the trapezoidal wheel
flares. From behind, traditional
square tail lamps feature available
LED lighting.
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Sophisticated: High levels of comfort and handling
The heritage-inspired centre
stack has a clean, sculpted form
that complements the horizontal
dashboard design and sports a
finish dictated by the model
choice. A hand-wrapped
instrument panel features a softtouch surface with accent
stitching on Wrangler Sahara
models.
Functional features, including
climate and volume control knobs,
engine stop-start (ESS) control
and media charging and
connectivity ports, are all sculpted
for quick recognition and are
easily within reach of the frontseat occupants. Inboard and
outboard circular HVAC vents are
surrounded by a platinum chrome
bezel for a precise yet rugged
appearance.
The completely restyled centre
console houses the gear-shift
selection, transfer case and
parking brake. Real bolts on the
shifter, grab handles and frame of
the infotainment screen highlight
genuine construction methods.
Making its debut, a push-button

starter, with a weather-proof
surround, is easily located within
the driver’s reach.
The instrument cluster features a
9 or 18cm thin-film transistor
(TFT) information LED display.
The 18cm LED display, offered as
standard on the Sahara and
Rubicon versions, is full-colour
and allows the driver to configure
information in more than 100
ways.
Integrated buttons on the
steering wheel control audio,
voice and speed functions and
allow the driver to keep their
hands on the wheel at all times.
The central console also has 18
or 21.5cm touchscreens both with
Android Auto Car Play
connectivity – the latter is the
largest and most advanced
Uconnect display ever offered on
a Wrangler. The fourth-generation
Uconnect system enhances the
user interface and system
performance with quicker start up
times and improved screen
resolution.
A 12.8cm touchscreen is
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Making a splash: Torque sent to front and rear wheels is
continuously monitored and managed
standard on Wrangler Sport, for
markets outside Europe. Directly
below the touchscreen are
functional features such as climate
and volume control knobs and
media connectivity ports.
Two USB ports up front and two
in reach of occupants in the back
seat connect to the media centre.
Standard 12V accessory outlets
are located throughout the
Wrangler and a 230V AC outlet is
also available.
To protect critical vehicle
components while on the trail –
including the fuel tank, transfer
case and automatic transmission
oil pan – Wrangler employs four
skid plates and bars. Rubicon
models benefit from the use of
heavy gauge tubular steel rock
rails to curtail potential body
damage inflicted while out on the
trail.
The Wrangler engine range is
enhanced with the introduction of
two new engines – the 2.2-litre
MultiJet II turbo diesel and the
2.0-litre turbocharged inline fourcylinder petrol engine. Both join
the 3.6-litre V6 Pentastar engine
upgraded for the Wrangler and
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already available in its engine
offer. All engine options are mated
to an eight-speed automatic
transmission. This lets the vehicle
optimise engine output while on
the trails or enjoy smooth,
efficient power delivery at
highway speeds.
Infotainment
Depending on the model, the
Wrangler can be equipped with
fourth generation Uconnect 12.8,
18 or 21.5cm nav, which include
easy-to-use features, a more
powerful and performing
processor with improved response
capability, and touchscreens that
display high-resolution graphics.
They let the driver control many
on-board features, including
climate and audio, directly
through the Uconnect display,
resulting in additional safety
while driving. It also includes
Apple CarPlay and Android Auto
for hands-free phone, navigation
and voice texting.
The 21.5cm nav also provides
Uconnect Live services that let
users view and monitor a host of
applications on the display by

connecting their smartphone to
the vehicle. The Uconnect Live
app can be downloaded from the
App Store or from Google Play
and installed on a smartphone.
Standard on the 21.5cm
Uconnect are the connected
navigation (TomTom Live) and
off-road pages, which show pitch
and roll angles and other vehicle
4x4 capability features, including
4x4 systems and differential
locking, as well as Live services
with infotainment: internet music
and radio, social network, news
and information, and navigation
with live traffic information.
With Uconnect Live and using
the touchscreen, users connect to
Tune In Internet, a web-radio with
more than 100,000 stations from
all around the world; the Deezer
internet music platform,
containing over 35 million tracks;
Reuters, to keep abreast of world
news; and Facebook, Facebook
CheckIn and Twitter to keep in
touch with friends and followers.
Safety
Driver and passenger safety were
key elements in the development
of the Wrangler, which offers an
array of active and passive safety
features, including blind-spot
monitoring and rear cross path
detection, front and rear park
assist, rear backup camera with
dynamic grid lines, electronic
stability control (ESC) with ERM
(electronic roll mitigation) and
four standard airbags.
Owners will be able to choose
from more than 180 original
accessories developed by Mopar
and designed and engineered to
offer comprehensive and
extensive customisation
possibilities.
Vehicle Electronics
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ISO 26262 sensors detect
multiple magnetic fields

Sensors from TDK are for
multidimensional magnetic field measurements
in safety-critical automotive applications according to ISO 26262.
The HAR 379x sensors
come with a digital output: besides pulse-width
modulation (PWM) output, the Sent protocol according to SAEJ2716 is
supported.
These are is the dual-die
SMD package versions of
the HAC 37xy family
using the proprietary Micronas 3D HAL technology for detecting angles

between 0 and 360˚ –
end-of-shaft and throughshaft setup – as well as
linear movement or position.
They are suitable for
gear selector applications,
especially because of the
possibility to provide the
magnetic field amplitude
in combination with the
angle information. Both
parameters are made
available via the fast
channel of the Sent interface.
Additionally, the magnetic field amplitude information enables the
required push functionality. The device suits applications where linear
movements have to be
measured, for example in
dual-clutch transmission
applications, for clutch
pedal position detection,

Three-terminal chips

Knowles Precision Devices’ Syfer E01 and E07
three-terminal chip devices are feed-through
MLCC chip C filters.
They provide reduced
inductance compared to
conventional MLCCs in
signal line filtering. The
filtered signal passes
through the chip internal
electrodes and the noise is
filtered to the grounded

side contacts, resulting in
reduced length noise
transmission paths.
Available in C0G/NP0
and X7R dielectrics, with
currents of 300mA, 1A,
2A and 3A and voltages
of 25 to 200V DC, they
are also available with
FlexiCap termination,
recommended to reduce
the chances of mechanical stress failure of these
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as engine stroke sensor,
for transmission position
measurement, or for
cylinder and valve position sensing.
Each sensor contains
two dies operating independently. The two dies
are placed upon each
other in a way that they
are still mechanically separated and electrically insulated from one another.
Both sensitive elements
are close to each other
thanks to the selected assembly technology. The
advantage is that the two
Hall elements measure almost the same magnetic
field, therefore ensuring
synchronous output signals.
They are available in
eight-pin soic8 packages.
Conventional planar
Hall technology is only
three-terminal devices.
The FlexiCap flexible
MLCC termination allows these parts to meet
the requirements of the
automotive industry and,
for this application, a
range qualified to AECQ200 is available.

Driving low power LED lighting

sensitive to the magnetic
field orthogonal to the
chip surface. The 3D
HAL technology enables
the integration of vertical
Hall plates into the standard cmos process. Thus,
evaluating the relative
strength out of the horizontal and vertical magnetic field components
became feasible.
The dual-die integrated
circuits have full redundant signals. Each sensor
includes a pixel cell, consisting of two vertical
(BX, BY) and one horizontal (BZ) Hall plate
with spinning current offset compensation for detection of x, y or z
magnetic field components at one point.
Magnetic field lines in
parallel to the sensor surface are detected by the
vertical Hall elements,
whereas the component
perpendicular to the chip
surface is captured by the
horizontal element.
The sensors allow temperature-stable position
measurements with accuracy at reduced cost. Each
sensor includes a signal
processor for calculation
and signal conditioning of
two magnetic field components, protection devices,
PWM,
and
SAEJ2716 Sent output.

On Semiconductor has
expanded its silicon carbide (SiC) Schottky diode
portfolio to include devices for automotive applications.
The AEC-Q101 automotive grade SiC diodes
are available in surface
mount and through-hole
packages, including TO247, D2Pak and DPak.
The FFSHx0120 1.2kV
gen-one and FFSHx065
650V gen-two devices
provide zero reverse
recovery, low forward
voltage, temperature independent current stability, low leakage current,
high surge capacity and a
positive temperature coefficient.
To meet robustness requirements and perform
reliably in the harsh electrical environments of automotive applications, the
diodes have been designed to withstand high
surge currents. They also
include a patented termination structure that improves reliability and
enhances stability.
Operating temperature
is -55 to +175˚C.
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SiC diodes

Diodes has extended its
family of automotive
LED drivers with the
BCR4xxUQ series for external lighting such as
side markers, puddle
lighting and sill plates, to
internal lighting including
dome, ambient lights, instrument clusters and button backlighting.
Each can provide a preset current output without
using external components, or deliver an adjustable constant current
between 10 and 100mA,
200mA or 350mA with
±10% tolerance.
All are available in
SOT26 and 0.6mm thick
DFN2020 packages. The
DFN2020 is for edgelighting applications.

They include negative
temperature coefficient,
which lowers the LED
driver current as the internal temperature rises,
thereby extending the
lifetime of the LEDs. In
addition, the linear topology means the devices
exhibit virtually no EMI.

With an operating voltage between 1.4 and 40V
and total power dissipation of up to 1.7W, the devices can be used to drive
larger strings of LEDs
while still providing sufficient protection from
transients in a 12V automotive supply system.

LEDs deliver up to 1400mcd
Two surface-mount automotive grade power
LEDs from Vishay Intertechnology come in
PLCC-2 and compact
mini-LED
packages.
Using AllnGaP technology, the VLMx335xx and
VLMx235xx deliver high
brightness and drive current up to 50mA.
The AEC-Q101 qualified LEDs combine ther-

mal resistance down to
400K/W with power dissipation of 130mW,
which enables their high
drive current. The 2.3 by
1.3 by 1.4mm size and luminous intensity up to
1400mcd make them suitable for automotive interior and exterior lighting,
and traffic signals and
signs.
Offered in super red,
red, amber, soft orange
and yellow, the LEDs
have a lead-frame embedded in a white thermoplast, with an inside
reflector filled with a
clear epoxy. The devices

offer a ±60˚ angle of halfintensity, forward voltage
down to 1.8V, and a luminous intensity ratio per
packing unit below 1.6,
and they are categorised,
per packing unit, for luminous intensity and
colour.
RoHS-compliant, halogen-free and Vishay
Green, the LEDs are
available in 8mm tape,
have an ESD-withstand
voltage up to 2kV in accordance with JESD22A114-B,
and
are
compatible with preconditioning according to
Jedec level 2a.
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Synchronous boost LED controller

GaN fet drives solid-state lidar

A gallium nitride (GaN)
field-effect transistor (fet)
driver from PSemi is for
solid-state lidar systems.
The PE29101 is a halfbridge fet driver that controls the gates of GaN
transistors. The driver
outputs are capable of
providing switching transition speeds in the subnanosecond range for
switching applications up
to 40MHz.

It has a rise and fall
time of 1ns with 100pF
load and a minimum output pulse width of 2ns. It
operates from 4 to 6.5V
and can support a high
side floating supply voltage of 80V.
Output source current is
2A and output sink current 4A.
Offered as a flip-chip
die, volume-production
parts, samples and evalu-

ation kits are available.
In lidar systems, the
pulse laser’s switching
speed and rise time directly impacts the measurement’s accuracy. To
improve resolution, the
current must switch as
quickly as possible
through the laser diode.
GaN technology offers
lidar systems better resolution and a faster response time because of its
low input capacitance and
ability to switch faster
than mosfets.
GaN fets must be controlled by a fast driver to
increase their fast-switching potential. Increasing
the switching speed requires a driver with fast
rise times and a low minimum output pulse width.
The PE29101 provides
these specifications.

Film caps suit high frequencies
Two series of power film
capacitors that meet
AEC-Q200 have been introduced by Kemet.
The C4AQ series is for
industrial, automotive
and power supply designs
for DC link, DC filtering
and energy storage applications; the C4AF suits
similar applications, but
for harsh environments.
The RoHS compliant
capacitors have a polypropylene metallised film
construction and come as
two or four radial leaded

board mount devices.
Available values for the
C4AQ series are from 1.0
to 130µF, with sampling
for 170 and 210µF. Voltage values span from 0.5
to 1.5kV DC.
Devices from the C4AF
series are offered in capacitances up to 62µF
with voltage ratings up to
400V AC.
They suit high frequency applications.
The capacitors are
housed in rectangular,
resin filled enclosures and
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deliver an array of application benefits including
self-healing characteristics and low losses.
High ripple current values, high capacitance
density and high contact
reliability are additional
features.

DSRC chip
for V2X

A chip for V2X wireless
communications based on
the DSRC/802.11p standard comes from U-Blox.
The UBX-P3 builds on
the firm’s Theo-P1 and
Vera-P1 V2X modules.
Developed in-house,
the UBX-P3 communicates via IEEE 802.11p ,
referred to as dedicated
short-range communications (DSRC) in the USA.
The DSRC/802.11p technology is mature and
available for immediate
deployment.
Offered in a 9 by 11mm
form factor, it supports
design options for flexible deployments in the
vehicle and road-side infrastructure.
The device concurrently
communicates on two
channels, which means
that safety and service
messages
can
be
processed continuously
providing greater safety
in traffic. Alternatively, it
can be used to enable the
chip to communicate simultaneously on the same
channel using two antennas, thus providing vehicles better coverage with
no blind spots.
Vehicle Electronics

A 60V output, synchronous, boost LED driver
controller from Analog
Devices has a programmable internal LED
PWM signal generator
and spread spectrum frequency modulation that
yield low EMI noise.
The Power by Linear
LT3762 includes a rail-torail current sense amplifier, enabling high or low
side current sensing that
in addition to synchronous boost facilitates synchronous buck-mode and
buck-boost mode topolo-

gies and nonsynchronous
sepic designs.
The 2.5 to 38.5V input
voltage and synchronous
operation is suitable for
automotive power systems. An auxiliary onchip buck-boost converter
provides the necessary
gate drive voltage in low
voltage systems and,
when combined with a
500µA maximum quiescent current and 1µA
shutdown current (TA =
25˚C), improves efficiency over wide input
voltage and output cur-

rent ranges.
In systems where EMI
is a concern, the optional
spread spectrum frequency modulation can
be enabled to reduce the
effective switching fre-

SMD inductors meet AEC-Q200

SMD power inductors for
high power density applications where size is critical are available from TT
Electronics. The inductors’ design and AECQ200 certification suit
automotive and high reliability industrial applications.
They are for use in DCDC converters using
switching frequencies up
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to 3MHz as well as EMI
and low pass DC filters.
Applications in the transportation field include
powertrain, engine control, transmission control,
LED driver, ABS, EPS,
radar and camera control.
The HA66 ferrite-based
inductor series comes
with a range of inductances and package sizes.
There are 38 inductors

with ratings from 2.5 to
220µH, DC resistances
from 0.018 to 0.820Ω and
IRMS values from 1.22 to
11.2A.
There are two case sizes
– 5.7 by 5.7 by 3mm and
6.7 by 6.7 by 4mm.
The devices are magnetically shielded and
have a saturation current
of 4.4A maximum.
Operating temperature
is -40 to +125˚C. They
can operate at ambient
temperature up to +85˚C,
meaning they can handle
a device temperature rise
of 40˚C to meet the top
operating temperature of
+125˚C.
Standard packaging is
embossed tape and reel in
1000 or 2000 units, and
they are RoHS compliant.

quency noise. An on-chip
PWM signal generator is
synchronised to the internal oscillator for lowest
noise performance. Internal PWM generation provides 250:1 dimming;
external 3000:1 dimming
or analogue dimming can
also be employed.
Other features of the
constant current and constant voltage device include current mode
operation with cycle-bycycle current limiting, adjustable 100kHz to 1MHz
switching, programmable
under-voltage lockout,
open LED and short-circuit protection with fault
status indicators, LED
overcurrent protection,
and thermal shutdown.
It is available in thermally enhanced 28-lead
tssop and 4 by 5mm QFN
packages. Three temperature grades are available,
with operation from -40
to +125˚C (junction) for
the extended and industrial grades, and a high
temperature grade of -40
to +150˚C.
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DC-DC supply powers
in-vehicle applications

Video interfaces
bridge to IVI
Video interface bridge devices from Toshiba are
for automotive in-vehicle
infotainment (IVI) applications.
Increasingly, systemson-chip (SoCs) from
smartphones and tablets
have been used in automotive applications as
IVI systems became more
sophisticated, requiring
more functionality and
performance. However,
due to differing connectivity standards on devices such as displays,
existing SoCs often lack
necessary interfaces for
automotive networks.
These bridge devices
provide HDMI to Mipi
CSI-2 (TC9590), Mipi
CSI-2 to/from parallel
(TC9591) and Mipi DSI
to LVDS (TC9592/3)
connectivity. The devices
are offered in 0.65mm
pitch, VFBGA packages
between 5 by 5mm and 7

by 7mm, with the exception of the TC9590 which
is
housed
in
an
LFBGA64, 0.8mm pitch
7 by 7mm package.
The TC9592, with its
single link, five pairs/link
LVDS output is suitable
for connecting SoCs to a
UXGA 1600 x 1200 24bit
display. The TC9593 provides a dual link, five
pairs/link LVDS output,
making it suitable for displays up to WUXGA
1920 x 1200 in size.
The TC9591 can be
configured to convert
24bit parallel data at
154MHz to four-lane
Mipi CSI-2, or Mipi CSI2 to 24bit parallel data at
100MHz. The TC9590
supports HDMI 1.4a at its
input and four-lane Mipi
CSI-2 at its output.
All the devices operate
from -40 to +85˚C; the
TC9591XBG extends the
upper limit to +105˚C.

Page 33, August 2018

Shaft-op rotary position
sensor uses Hall effect

A shaft-operated rotary
position sensor from Curtiss-Wright has a solidstate, Hall-effect sensor
with two independent and
electrically-isolated outputs.
Contained in a compact
housing with integrated
connector, the WM-H10’s
robust, mechanical design
is suitable for hostile, onand off-highway vehicle
environments.
The full range electrical
output can be set to correspond to maximum rotations from 15 to 360˚.
This provides a dual linear output voltage proportional to the absolute
position of the 6mm, Dprofiled shaft in either direction from a reference
angle. To avoid errors associated with air-gap
fluctuations, an integral
magnet arrangement ensures a consistent sensormagnet separation.
The two independent
measuring circuits, each
with its own +5V DC

power supply connection,
enable the use of algorithms that compare the
signals for error checking. By using the first output signal as the source of
rotational motion detection, and the second signal for diagnostic purposes, comparing the positional data from both
outputs, signal veracity
can be determined, meaning safety-critical applications can be addressed.
Further integrity is provided as the outputs enter
pre-defined states in the
event of connection errors
to the sensor.
Features include failsafe outputs and IP68 and
IP69K-ratings for water,
dust, shock, vibration and
temperature. Operating
temperature is -40 to
+85˚C to SAE J1455.
Lifespan is ten million
cycles at 1Hz and MTTF
more than 1000 years.
It uses a Packard Electric Metri-Pack 150 series
connector.
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A DC-DC ATX converter
with cable management
for individual wiring harness configurations has
been introduced by
Bicker Elektronik.
The DC161W for fanless embedded box PCs
also has an expanded set
of operating modes for invehicle applications, socalled vehicle ignition
functions for intelligent
shutdown control with
deep discharge protection
for the vehicle battery.
The DC-DC converter
with 93% efficiency and
an MTBF of 990,000
hours is built for roundthe-clock operation from
-20 to +70˚C.
With an input of 6 to
36V DC, it ensures the
stable power supply of
the connected mainboard

even with strong fluctuations in supply voltage.
To ensure an optimal
thermal connection of the
power components on the
underside of the board to
the computer housing, it
comes with a matching
heat-conducting pad and
an extra mounting hole in
the middle of the board.
Reverse polarity protection at the input, short-circuit and overvoltage at all
outputs, and over-temperature protection provide
operational safety.
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It can be operated in
standard power supply
mode and in-vehicle
mode, for example for car
PCs. The ignition-dependent power supply as well
as start and shutdown of
the supplied car PC can
be individually configured via extended timing
modes and a mainboard
on-off connection (Intel
ATX 12V compatible).
The selectable autolatch feature ensures safe
start-up and shutdown of
the car PC, even with a
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very short ignition boost.
The integrated deep discharge protection constantly monitors the
voltage of the vehicle battery and switches off the
DC161W automatically
as soon as the battery
voltage falls below a defined threshold for more
than one minute. In addition, the unit has a remote
on-off connector for the
car amplifier to turn it off
in time to prevent audible
feedback during car PC
system start-up.
At the +3.3, +5, +12,
-12, +5V-standby outputs,
no base load is required,
so latest mainboards with
energy-saving modes can
be safely supplied.
Optional accessories include DC input cable,
pluggable ATX/P4 harnesses and EMC filter.
For connection between
the DC161W and mainboard, a two-pole connection cable is available.

Vehicle Electronics is available to readers
worldwide. It will be published twelve times a
year in a digital-only format. The magazine
complies with GDPR. All rights reserved. No part
of Vehicle Electronics may be reproduced or
transmitted in any form or by any means,
electronic or mechanical, including photocopying
or recording on any information storage system,
without the written consent of the publisher. The
publisher cannot be held responsible for loss or
damage to unsolicited press releases or
photographs. Views of contributors and
advertisers do not necessarily refelect the policy
of Vehicle Electronics or those of the publisher.

August 2018, Page 34

