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Rohm is providing the full SiC power modules to the Venturi Formula E
team in the FIA Formula E 2017-18 season, which started last month.
This module will support further improvements in the car’s performance
under racing conditions.
Rohm became Venturi’s official technology partner last season, and

provides the SiC power devices used in the inverter, which is the core of
the electric vehicle powertrain.
The inverter for this season features an embedded full SiC power

module that makes it 43% smaller and 6kg lighter than the inverter two
seasons ago.

Rohm puts SiC in Venturi Formula E

vehicle-electronics.biz @velectronicsmag

Renesas Electronics and
Green Hills Software will
demonstrate a connected
cockpit on a Dodge Ram
1500 lorry at this month’s
Consumer Electronics
Show in Las Vegas.
The vehicle will include
immersive technologies
and integrates produc-
tion-ready automotive-
grade hardware, based on
the Renesas R-Car H3
SoC and the Green Hills
Integrity rtos andMultivi-
sor secure virtualisation,
and features safe and se-
cure consolidation of ISO
26262-safety critical ap-
plications with Android
infotainment and cockpit
features.
The H3 is part of Rene-
sas’ Autonomy platform
for adas and automated
driving that delivers end-
to-end scaling from cloud
to sensing and vehicle
control.
The connected cockpit
vehicle is a development
platform to enable cre-
ation, integration and test-
ing of hardware and
software in a real vehicle
under real-world condi-
tions. Renesas plans to
continue integrating soft-
ware and hardware into
this platform, including
the latest in virtualisation
and security systems.
“With the Renesas con-
nected cockpit vehicle,

Green Hills and Renesas to show
connected cockpit demo at CES

we are not only bringing
virtualisation and other
next-generation features
into a real-world setting,
we are reducing the com-
plexities and risks of con-
nected cockpit design for
the automotive ecosys-
tem,” said Amrit
Vivekanand, vice presi-
dent at Renesas.
The vehicle integrates

cockpit systems into a
single drivable vehicle.
These include software-
defined radio, multime-
dia, navigation, driver
facial recognition and
preference application,
seamless multi-operating
system display sharing in-
tegration, and vehicle
functions such as hvac.
“The vehicle is an ex-

cellent platform to
demonstrate how the In-
tegrity separation tech-
nology enables vehicle
manufacturers to reduce
the cost and complexity
to build software-defined
cockpits for a wide range
of vehicle models,” said
Matthew Slager, director
of business development
at Green Hills.Intel is collaborating with

entertainment company
Warner Bros to develop
in-cabin, immersive ex-
periences in autonomous
vehicle settings.
Called the AV Enter-
tainment Experience,
they are creating a proof-
of-concept car to demon-
strate what entertainment
in the vehicle could look
like in the future. The ve-
hicle will showcase the
potential for entertain-
ment in an autonomous
driving world.
“So much of the discus-
sion around autonomous
driving has naturally fo-
cused on the car as a
mode of transportation,
but as driverless cars be-
come a reality, we must
start thinking of the auto-
mobile as a new type of
consumer space,” said
Intel CEO Brian
Krzanich. “In fact, we
have barely scratched the
surface in thinking about
the way cars will be de-
signed, the interaction

Intel calls Warner Bros
for in-cabin experience

among passengers, and
how passengers will
spend time while they are
riding and not driving. In
this respect, autonomous
driving is today’s biggest
game changer, offering a
new platform for innova-
tion from in-cabin design
and entertainment to life-
saving safety systems.”
Warner Bros and Intel
imagine significant possi-
bilities inside the AV
space. Not only do they
see passengers consum-
ing content from movies
and television program-
ming, they imagine riders
enjoying immersive ex-
periences through in-
cabin virtual and

augmented reality inno-
vations.
For example, a Batman
fan could enjoy riding in
the Batmobile through the
streets of Gotham City,
while AR renders the car
a literal lens to the outside
world, enabling passen-
gers to view advertising
and other experiences.
“While the possibilities
of in-cabin entertainment
are fun to imagine, the ul-
timate test for the future
of autonomous cars is
going to be winning over
passengers,” said Krz-
anich. “The technology
will not matter if there are
no riders who trust and
feel comfortable.”

Intel wants to bring Batman to autonomous cars
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The top three drivers for
the electric vehicle power
electronics market are a
rising focus on thermal
issue management, grow-
ing adoption of DC-DC
converters in EVs and
growing developments in
power devices of EVs,
according to market
watcher Technavio.
It predicts that the
global EV power elec-
tronics market will grow
at a CAGR of close to
19% from 2017 to 2021.
The adoption of wide
band gap semiconductors
is increasing due to the

high operating tempera-
ture capability. Thermal
issue management is ex-
pected to be a major cost
driver for EVs as heavy-
duty vehicles will de-
mand inverters specific to
them, which will increase
the need for more thermal
management for long-
term fail-safe operation.
“The power module,
which is one of the cru-
cial components of the
EV drivetrain, is witness-
ing development in the
form of reduced size,”
said Keerthi Balu, a lead
analyst at Technavio.

“The size of the power
module is defined by the
power consumption of
the power chip and ability
to cool these chips for
staying below the maxi-
mum junction temp-
erature. The latest devel-
opment in the form of
over-moulded double-
sided cooled modules
gave better thermal man-
agement.”
EVs form the critical
segment. For example,
modern EVs have about
nine applications of DC-
DC converters. DC-DC
converters used in EVs

can handle the energy
transfer from the 12VDC
bus and the high voltage
DC bus. The demand for
high range and reduced
pollution is pushing the
adoption of power elec-
tronic converters and
semiconductor devices in
EVs.
The BMW i3, for exam-
ple, has more than 100
power related chips. The
global automotive power
devices market has a high
presence of prominent
vendors such as Infineon
Technologies, ST Micro-
electronics and NXP.

Drivers for EV power electronics

Infineon has revealed that
it supplied key compo-
nents for theAudiA8 pro-
duction car featuring
level three automated
driving.
With level three, drivers
can temporarily take their
hands off the steering
wheel under certain con-
ditions. For example, the
A8 allows this when
parking and exiting, in
slow-moving traffic or in
traffic congestion.
“Around 90 per cent of
innovations in the car are
driven by electronics and
hence by semiconduc-
tors,” said Peter Schiefer,
president of the automo-
tive division at Infineon.
“We have been a recog-
nised semiconductor part-
ner of Audi for many
years. Motoring is now
safer, more convenient
and more environmen-
tally-friendly with Vor-
sprung durch Technik and
chips from Infineon.”
Radar sensor chips
from the Rasic family are
installed in the front and
corner radar. They send
and receive 77GHz sig-
nals and forward these on
to the zFAS central driver
assistance controller
A microcontroller from
the Aurix family is a key
component of the zFAS
for automated driving.

Infineon helps Audi
A8 hit level three

Aurix helps secure the
connection to the vehicle
data bus. It assesses and
prioritises data packets
and initiates their pro-
cessing.
For example, it initiates

emergency braking based
on data from radar and
other sensor systems.
The microcontroller is
suitable for this purpose
thanks to its high process-
ing power and the de-

vice’s safety features.
The microcontrollers
are used in several con-
trollers in the Audi A8:
they control the functions
for the engine, and oper-
ate in the Audi AI active
chassis and in the elec-
tronic chassis platform,
which controls the shock
absorption.
The microcontrollers
also support activation of
the airbag.
Semiconductors from
Infineon are installed in
the comfort and body
electronics, such as LED
drivers from the Litix
Basic family in the tail
lights as well as bridge
drivers from the Embed-
ded Power family in the
windscreen wipers.

Audi A8 contains components from Infineon

Honeywell and Karamba
Security are collaborating
at this month’s Consumer
Electronics Show in Las
Vegas to show end-to-end
automotive cyber-secu-
rity for monitoring and
securing vehicle commu-
nications and reducing
exposure to cyber threats.
They are focused on
pairing intrusion detec-
tion technology software
and security operations
centres with Karamba’s
ECU intrusion detection
software. The collabora-
tive effort highlights the
value and effectiveness of

an end-to-end protection
system that can be
adapted to any car’s ECU
to help ensure passenger
vehicle safety and secu-
rity from detection to pre-
vention and reporting.
“The industry’s appetite
for greater functionality
in terms of vehicle con-
nectivity and autonomy is
driving the development
of automotive monitoring
software including cyber
security as well as predic-
tive maintenance,” said
Olivier Rabiller, president
and CEO of Honeywell
Transportation Systems.

The automobile indus-
try is relying increasingly
on cellular and satellite
communications to in-
crease and enhance com-
munications within the
vehicle. Also, 40 per cent
of vehicles sold are con-
nected in some way to the
IoT. By the end of the
decade, that is expected
to exceed 80 per cent.
The two firms can mon-
itor and validate in real
time software commands
and data generated by
more than 100 million
lines of code governing
vehicle operation.

Honeywell and Karamba
collaborate on security
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LG Electronics and digi-
tal mapping company
Here Technologies are
collaborating to provide
telematics for au-
tonomous vehicles by
combining LG’s telemat-
ics technology with high-
precision map data and
location services.
Together, the compa-
nies aim to support car
makers globally with a
robust and secure data
communications hub for
highly automated and
fully autonomous cars.
Here is also working
with car makers on HD
Live Map, its cloud-based
map service which sup-
ports connected adas and
automated driving. HD
Live Map, which LG in-
tends to deploy in the
joint offering, identifies
roads and surrounding
features such as lane
markings, stop signs,
crosswalks, speed signs
and traffic lights.

LG and Here partner on telematics

LG and Here combine telematics and mapping

“We’re excited to pres-
ent a new standard for
autonomous mobile com-
munications in coopera-
tion with Here, which
has unsurpassed cutting-
edge automotive guid-
ance technology,” said
Lee Woo-jong, president
of LG’s vehicle compo-
nents company. “With
partners like Here, LG
can continue to advance
the next generation of
connected car technolo-

gies to help prepare au-
tomakers for the self-dri-
ving era.”
The importance of
Here’s intellectual prop-
erty and potential was
highlighted in 2015 when
a consortium of global
automotive companies –
Audi, BMW and Daimler
– acquired the company
from Nokia.
“To operate safely and
efficiently, autonomous
vehicles will need many

kinds of robust data
sources and powerful
communications tech-
nologies,” said Moon
Lee, vice president of
Here Technologies in
Apac. “We believe our
open location platform-
powered services can
play a critical role in
next-generation telemat-
ics technology for au-
tonomous vehicles, and
we’re excited to be work-
ing with LG to make this
a reality.”
When fully developed,
telematics will play a key
role as the communica-
tions hub for autonomous
vehicles. First, sensors in
the vehicle’s adas – com-
prised of cameras, radar
and lidar – read the sur-
rounding environment
and send the data to the
cloud along with informa-
tion on nearby vehicles
collected via V2X.All the
information gathered is
repeatedly analysed and
transmitted to the telem-
atics systems of vehicles
for customised driving in-
formation.
LG’s telematics prod-
ucts support various com-
munications technologies
from GPS to Bluetooth,
wifi and mobile commu-
nications. LG engineers
are working to develop
5G products, which will
be four to five times
faster than LTE with 90
per cent reduction in la-
tency.

Hyundai Mobis has de-
veloped reverse driving
support technology that
autonomously steers
when a car goes back-
wards without the driver
having to operate the
steering wheel.
This is different from
parking assist, which au-
tonomously steers a car in
reverse parking, in that it
is a technology specifi-

cally developed to sup-
port reverse driving. It au-
tonomously steers a car
when the car goes back to
the location from which it
came.
The method stores the
speed and travel paths
when a car moves for-
ward and automatically
turns the car back by cal-
culating the speed and
travel paths in reverse.

A steering angle sensor,
wheel sensor and yaw
sensor installed inside a
vehicle measure the car’s
speed, distance and de-
gree of rotation.
The company is now
planning to develop a
complete reverse driving
technology that supports
both starting and braking
by adding cameras and
radar sensors.

Hyundai puts autonomous driving in reverse
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Dekra has opened a connected car test area in Malaga, Spain, as part of
its international network for connected, automated and electric driving.
“The Malaga test area, part of our global testing network, will allow us

to smartly combine safety and connectivity testing, enabling automotive
manufacturers and suppliers to gain a competitive edge,” said Ivo Rauh,
head of Dekra‘s industrial activities. “Manufacturers can start future-
proofing right now.”
The hub in Malaga will focus on R&D validation and early production

testing, while the existing testing oval and the recently acquired
Lausitzring race track in Klettwitz, Germany, will be able to host much
larger volume of tests and multiple projects simultaneously.
With a size of over 500 hectares, the race track in Klettwitz is the

largest independent automotive test area for connected and automated
driving in Europe and in the world for automotive systems, whole vehicle
and infrastructure testing.
The picture shows the connected car braking test area.

Dekra opens test zone in Malaga

Canadian connected car
cloud platform company
Mojio has secured
C$30m in series B fund-
ing to accelerate the
global growth of its car-
rier-grade connectivity.
Kensington Capital is
lead investor.

The round attracted
new investment from
Trend Forward Capital
and Innogy Ventures. All
current investors partici-
pated again, including the
Amazon Alexa Fund,
BDC IT Venture Fund,
Deutsche Telekom Capi-

tal Partners and Relay
Ventures.
The company is target-
ing the one billion uncon-
nected cars, whose
owners are eager for a
user-friendly and afford-
able upgrade.
“People don’t want to

Series B funding helps get Mojio working
wait for their next vehicle
to access valuable safety
and security features, let
alone another 10 to 15
years for the promise of
self-driving cars,” said
Mojio CEO Kenny
Hawk. “But they are will-
ing to spend $10 to $15
per month to access ac-
tionable, real-world data
that empower smarter de-
cision making around
family safety, driving be-
haviour, vehicle mainte-
nance and a hassle free
wifi hotspot that doesn’t
drain your smartphone.”
Operating in five coun-
tries with seven wireless
carriers, the business
model leverages the
brand and distribution of
major wireless network
operators to deliver ac-
cess to affordable con-
nected car services
through the combination
of a plug-and-play device
and a mobile app.
The funding will fuel
product innovation and
patent development, in-
cluding machine learning
initiatives.
Mojio has already con-
nected more than 500,000
vehicles.
Use cases include get-
ting notified about engine
issues to make informed
decisions on service and
repairs, and monitoring
car location and status to
help with ride coordina-
tion and cut down on dis-
tractions.

Honda is equipping its
technical centre in Ger-
many with a driving sim-
ulator using driver-in-
motion technology sup-
porting nine degrees of
freedom rather than six as
in most simulators.
VI-Grade’s DiM250
driver-in-motion simula-
tor uses nine rather than
six actuators to create ad-
ditional ranges of motion.
“We expect to use
DiM250 primarily for ve-
hicle dynamics and ride
applications, as well as
using it as a crucial tool to
develop and test our adas,
HMI, powertrain and au-
tonomous driving tech-

nologies earlier in the de-
sign process,” said Ya-
sunori Oku, executive
vice president for Honda
R&D Europe. “The
DiM250 technology will
provide an ideal common
development platform for
our research and develop-
ment activities, where all
teams involved can work
together in one single col-
laborative environment.”
The system was de-
signed by simulator soft-
ware firm VI-Grade, and
engineered and made by
automatic controls spe-
cialist Saginomiya. The
whole system moves by
sliding on airpads, rather

Honda opts for driver-in-motion simulation

Driver-in-motion simulator

than using additional me-
chanical rails. The airpads
counterbalance the high
payloads and dynamic
loads, and help make the
simulator stiff, silent and
reliable.
The integration of soft-
ware-in-loop and hard-
ware-in-loop applications

within the simulator will
let designers and engi-
neers evaluate advance-
ments in the vehicle
development cycle before
physical prototypes have
been built.
The simulator will be
installed in Offenbach in
the second half of 2018.

LS Telcom has published
a report for Ofcom to help
understand the impact of
mobile signal attenuation
inside vehicles.
Together with Siroda, a
specialist in RF signal
measurements, LS con-
ducted a study that in-
cluded an in-car mobile
signal measurement cam-
paign.
The report presents a set
of in-car mobile signal at-
tenuation results as well
as statistical analysis of
the measurement data.
The study required
careful consideration of
undertaking mobile signal
attenuation inside vehi-
cles, which covered all

the mobile frequencies in
use by the mobile net-
work operators including
800, 900, 1800, 2100 and
2600MHz.
The drive test was re-
peated for a range of pop-
ular vehicle types found
in the UK and measured
the mobile signals in
urban, suburban and rural
areas along a 100km
route.
The empirical data will
be used by Ofcom to help
conduct mobile signal
coverage predictions for
the UK’s roads and better
understand the signal
quality that can be re-
ceived by consumers in-
side vehicles.

Software company Sym-
bio and automotive com-
ponent maker Denso have
set up a joint innovation
centre in Symbio’s prem-
ises in Espoo, Finland.
“Electric cars, self-dri-
ving vehicles and new
digital services for driv-
ing and maintenance are
changing both the intelli-
gence in the car and its
components,” said Arto
Kuusinen, chief executive
for Symbio in Europe.
“We announced some
time ago that Symbio will
open a new subsidiary in
Germany especially for
our automotive clients’
needs. Besides Espoo,
this provides additional

opportunity for develop-
ing our new partnership
with Denso with our Ger-
man subsidiary.”
Symbio will hire con-
cept designers and soft-
ware architects for the
centre. Europe is a
planned growth area for
Symbio.
“We are now exploring
beyond the vehicle shell
to create new value for
the future new mobility
society and users, and we
are very excited about the
potential opportunities
provided by our joint in-
novation centre with
Symbio,” said Kazuoki
Matsugatani, executive
director of Denso.

Report studies impact of
mobile signals in vehicles

Denso and Symbio set up
innovation design centre
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Lockheed Martin’s Amas
autonomous mobility sys-
tem has logged more than
90,000 testing kilometres
during the US Army Ex-
tended Warfighter Exper-
iment (EWE) at Fort
LeonardWood, Missouri,
and Fort Bliss, Texas.
“The testing was con-
ducted by soldiers and
Lockheed Martin person-
nel over several months at
two major military instal-
lations in a variety of mis-
sion scenarios,” said
Kathryn Hasse, combat

manoeuvre systems di-
rector at Lockheed Mar-
tin. “Soldiers operating
the Amas vehicles pro-
vided us very positive
feedback about how the
system freed them up to
do the job of a soldier in-
stead of the job of a truck
driver.”
Amas is a kit compris-
ing sensors, actuators and
controls that can be in-
stalled on virtually any
military tactical wheeled
vehicle. It provides driver
warning and assist and

Lockheed Martin tops 90,000km
testing army autonomous vehicles

US Army autonomous vehicle testing

semi-autonomous leader-
and-follower capability,
increasing safe convoy
operations for military
vehicles. The system re-
duces staffing needs for
convoy operations, free-

ing soldiers up for other
tasks and removing them
from exposure to explo-
sive devices and other
enemy activity while on
resupply missions.
The EWE was spon-
sored by the US Army
Training & Doctrine
Command and managed
by the Tank Automotive
Research Development &
Engineering Center.
Testing of Amas during
the EWE included using
palletised loading system
vehicle convoys in which
the lead vehicle was
driven by a soldier and
the following three to
four vehicles followed ro-
botically.
“Amas continues to
prove itself as a valuable
asset for our military by
safely operating in com-
plex environments,”
Hasse said. “We believe
that Amas is ready to
move forward towards
the ultimate goal of wide-
spread fielding across
multiple military applica-
tions.”

The latest revision of the
Autosar Adaptive plat-
form – Release 17-10 –
integrates several added
features into the open sys-
tem architecture standard.
These include time syn-
chronisation across all
ECUs, support for ISO
13400 and ISO 14229
diagnostic standards, and
execution management
features such as machine
state handling.
On the conceptual level,
safety and security fea-
tures were also enhanced
in this release.
“The Autosar Adaptive
platform establishes a
new standard for making
intelligent and adaptive
automobiles,” said
Thomas Scharnhorst, Au-

tosar spokesperson. “It
paves the way in con-
tributing to safe and se-
cure autonomous driving.
In providing specifica-
tions and a reference im-
plementation for its
partners, the release 17-
10 is a key incremental
step towards the complete
set of specifications fore-
seen by fall [autumn]
2018.”
One of the achieve-
ments in the release is
support for Restful web
services, a programming
paradigm for distributed
systems. Representational
State Transfer (Rest)
compliant web services
allow requesting systems
to access and manipulate
textual representations of

web resources using a
uniform and predefined
set of stateless operations,
thus facilitating a unified
interface.
Release 17-10 also con-
tains multiple additions to
the execution manage-
ment, such as resource
management, a recovery
action framework and
machine state handling.
These modifications en-
able the platform to react
to errors in a flexible way
and avoid interference.
Furthermore, the com-
pletion of ISO 13400 and
ISO 14229 standard im-
plementation allows com-
patibility with both
diagnostics over IP and
Can-based diagnostics
approaches.

Autosar adds features into Adaptive platform

Huber + Suhner and
Kostal Kontakt Systeme
are working together to
develop systems for the
transmission of high data
rates in cars, buses and
commercial vehicles.
The collaboration will
focus on the cables, con-
tacts and connector tech-
nology. Kostal will

contribute its experience
in the field of contact sys-
tems in the automotive
market, and Huber + Suh-
ner its expertise as a de-
veloper and manufacturer
of data communications
and cable technology.
“As an acknowledged,
innovative and globally
active supplier of contact

systems in the automotive
industry, Kostal is an
ideal partner for this col-
laboration,” said Reto
Bolt, COO of the Huber +
Suhner RF division. “The
combination of technolo-
gies and skills within the
two companies offers
many benefits to our cus-
tomers when it comes to

Bosch has selected On
Semiconductor as the
image sensor supplier for
a camera technology for
adas. Engineered to meet
OEM requirements, the
image sensor is said to
deliver high dynamic
range with functional
safety features.
“We are committed to
bringing best-in-class im-
aging technology into
production adas,” said
Ross Jatou, vice president
at OnSemi. “Bosch and
On Semiconductor have a
proven history of devel-
oping new technology to
improve safety where it
counts the most – on the
road, in cars people drive
every day.”

Bosch picks OnSemi

Huber+Suhner and Kostal
partner on connectivity

the demanding challenges
with respect to data trans-
mission in the automobile
of the future.”
Markus Bergholz, CEO
of Kostal, added: “Au-
tonomous driving is one
of the megatrends in the
automotive industry for
the coming decade. High-
performance, RF connec-
tors and cables designed
to meet the requirements
of the automotive indus-
try are an important foun-
dation for innovative
driver assistance system
architectures.”Hella and Chinese BAIC

Group company Beijing
Hainachuan Automotive
Parts (BHAP) intend to
expand their existing col-
laboration, which has fo-
cused on the development
and production of lighting
systems for the Chinese
market, to cover the elec-
tronics and aftermarket
business.
“For us, China is and
will continue to be one of
the most important auto-
motive markets in the
world,” said Hella CEO
Rolf Breidenbach,
“which is why we are
looking to further expand
our presence in China. In
doing so, we will rely on
both our own Hella net-
work and on-site coopera-
tion with successful
Chinese companies, such

Hella and BHAP progress
from lighting to electronics

as BHAP.”
Hella and BHAPplan to
develop and produce
electronic products, for
control units and battery
management systems in
particular. If the order
volume is high enough,
there are also plans to
form a mutual production
company.
Furthermore, the two
companies intend to take
their established partner-
ship in the lighting busi-

ness and apply it to the af-
termarket, as well as tar-
geting highly modern
driver assistance systems,
where Hella will con-
tribute with radar sensors
and camera software.
“With Hella, we have a
close and highly re-
spected partner by our
side, with whom we have
nurtured a successful col-
laboration for a number
of years,” said BHAP
chairman, Han Yonggui.
“We are delighted to now
be pursuing the goal of
intensifying our partner-
ship and expanding it to
include key future issues
within the automotive
sector.”
A joint plant for auto-
motive lighting technol-
ogy came into operation
in October 2017.

Hella flys flag in China
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BETTER TOGETHERBETTER TOGETHER
One of the two norms
when one company takes
over another is that the
taken-over company is al-
lowed to carry on as be-
fore, keeping its name
and still acting as an inde-
pendent business. The
other norm is the taken-
over company disappears
as it is absorbed into its
new owner, with not even
its name to signal that it
had once stood alone.

There is a third way,
and that is for the parent
to embrace its new sub-
sidiary as a partner, pro-
moting how together they
can now do things better,
This is the route that
Mentor has taken as evi-
denced at its IESF Auto-
motive conference, the
first of the Munich events
since its takeover by
Siemens last year. Mentor
vice president Martin

O’Brien explained during
his keynote speech.
“Siemens is a leading
PLM, mcad and simula-
tion company,” he said,
“but what it needed was
the electrical design and
simulation, the harness
design, network design,
thermal simulation and
testing, mechatronics
simulation, embedded
software, PCB design and
IC design.”

Steve
Rogerson
reports from
last year’s
Mentor
IESF
Automotive
conference in
Munich

He said the “tremen-
dous” combination of the
two companies brought
unrivalled capacity.
“Complexity is a huge
challenge for the automo-
tive industry,” he said.
“There are literally bil-
lions of possible electrical
configurations.”
He said this would re-
quire more architectures
and new ways of doing
things.

“We can no longer just
throw more engineers at
the problem,” he said.
There are also new
players coming into the
game with eight of the ten
most innovative compa-
nies working in the auto-
motive space. These are
Apple, Google, Tesla, Mi-
crosoft, Amazon, Sam-
sung, Toyota and IBM.
Only Netflix and Face-
book are not in automo-

tive, yet. There are more
than 300 companies de-
veloping electric vehicles
and nearly 100 firms have
announced autonomous
driving programmes.
“They look at a car as
an IPad on wheels rather
than a vehicle,” he said.
He said this complexity
and growth was necessi-
tating a transition to a
model-based design
process. Siemens, he said,
had built a digital twin of
the product (the car), the
production line and the
usage, that is the real
world and roads where
the cars will be driven.
“When they purchased
Mentor, what they bought
was a digital twin of the
electrical flow,” he said.
“We didn’t really need
Siemens to help us be-
come successful in this
market; we already had
people buying the soft-
ware. What we needed
Siemens for was the front
end. Siemens has some
tremendous technology at
the front end. Siemens
has the strong PLM, me-
chanical and simulation
side, but they missed all
the electrical integration.
We had that but missed
the PLM and mechanical
side. When you put these
two together, you have a
strong whole. The portfo-
lio is unrivalled in the in-
dustry.”
But Mentor was not
Siemens’ only big pur-
chase in automotive last
year. It also bought self-

driving vehicle software
specialist Tass, and its
CEO Jan van den Oete-
laar also took to the stage
to show how its software
services fitted into the
combined whole.
“The vehicle is not just
a vehicle,” he said. “It is
an environment and
ecosystem that pose a
number of challenges.
There are an unlimited
number of possible sce-
narios that can go on
around the vehicle.”
For autonomous driv-
ing, these scenarios need
to be tested, simulation is
needed to validate the
product against real-life
use cases.
This is where Tass’ Pre-
Scan simulation model
comes into play and Oete-
laar said this could al-
ready handle level two
and, hopefully, level three
autonomous driving.
“For levels four and
five, we need to make the
whole model better,” he
said. “You would need to
drive billions of rules to
validate a single au-
tonomous system. We
don’t have the time to do
that.”
He said Siemens
brought the mechanical
design and Mentor pro-
vided the electrical infra-
structure, and Tass
brought the world and
sensor modelling, and
V2X and cloud models.
“You need a digital twin
not just of the vehicle but
of the world,” he said.
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Nearly all the top car
makers have plans to
adopt the Automotive
Audio Bus (A2B) technol-
ogy from Analog De-
vices, according to Anil
Khanna, senior manager
at Mentor; Mentor
worked closely withAna-
log Devices in the design
of the specification.
“I have to think hard to
work out which OEMs
are not adopting it,” he
said. “Nearly all the
OEMs have a plan to
adopt it.”
Ford was the first to
bring this to a road car, on
two models in the USA
for audio.
“Ford is going to extend
this to other models,” said
Khanna, “and is looking
at extending it to more
complex networks.”
The audio design of a
car is more than just
music. Premium cars can
have 16 to 24 speakers.
There are high quality ex-
pectations and there is de-
velopment work to create
personal audio zones
within a vehicle. This is
likely to grow with au-
tonomous vehicles where
the car can become a mo-
bile office or TV room.
Another aspect is reduc-
ing cabin noise from the
road, wind and engine.
The other trend with
audio comes from electri-
fication. The noise from a
combustion engine

A2B making noise among car makers

masked a lot of other
noises within the vehicle,
which become more no-
ticeable with a quiet elec-
tric engine.
“With no engine noise,
it gives the opportunity
for car makers to have
their own custom engine
sounds, or other sounds,”

said Khanna.
He said the audio in
cars today was vastly dif-
ferent to twenty years ago
but that the underlying
technology had not
changed that much.
“This is changing with
A2B,” he said. “This is
dedicated purely to trans-

Anil Khanna: “Nearly all OEMs have a plan.”

China Euro Vehicle Tech-
nology (CEVT) has
speeded and simplified
the design of its next-gen-
eration in-vehicle net-
works by combining
Mentor’s Volcano VSA
Com Designer network
design tool with the Sys-
temWeaver information
management tools from
Systemite.
This has let CEVT re-
place time-consuming
manual tasks with a fully
automated process, re-
sulting in a 50 per cent
time reduction in the de-
sign and verification.
“A traditional process
can take nine weeks,”
said Jeremy Parker, busi-
ness project manager for
CEVT. “Now with VSA
we can do four to five
weeks. We are much
more confident that we
can fulfil our needs.”
The integrated Mentor
and SystemWeaver tool-

CEVT halves vehicle
network design time
chain is based onAutosar,
supports data consistency
and traceability to vehicle
level requirements, and
helps reduce design com-
plexity across a wide
range of vehicle functions
and signals.
“Growing demand for
automated driving func-
tionality and new, highly
efficient electric vehicles
presents unique chal-
lenges to automotive en-
gineers charged with
designing the increas-
ingly complex in-vehicle
networks these next-gen-
eration vehicles require,”
said Parker. “Mentor’s
VSA Com Designer net-
work design tool helped
CEVT overcome these
challenges, allowing our

engineers to focus less on
time-consuming manual
work and more on high-
value tasks that help us
differentiate and win in
the marketplace.”
The Designer tool is
part of the Volcano VSx
design tools suite, which
provides a robust medium
for an Autosar-based ve-
hicle system design flow,
including electrical and
electronic architectural
design, application soft-
ware development, vir-
tual validation, and
software test.
The Designer enables
the definition of timing
requirements from sensor
to actuator, from network
signals between ECUs,
and for arbitrary complex

signal and sensor and ac-
tuator chains. This en-
ables a clear definition of
functional timing require-
ments that, after alloca-
tion of functionality to
ECUs, is used as input to
the network design
process. The user can bal-
ance the amount of time
spent on the different net-
work segments and the
amount of time spent in-
ternally on ECUs, as in
the case of signal chains
or gatewaying.
And the tool’s analysis
capabilities verify that all
signals arrive at their des-
tinations in time, calcu-
late their timing margins,
and assess the amount of
spare capacity on each
network segment.

port audio and nothing
else. It goes over single
unshielded twisted pairs,
so it is extremely light
weight. And it is a line
topology rather than a
ring.”
The technology has low
latency, which is impor-
tant for noise cancellation
in real time. It also carries
power, doing away with
an extra power cable.
Analog Devices already
has devices available in-
cluding two transceiver
families. There are also
evaluation boards.
“We have a working
demo of noise cancella-
tion in a vehicle,” said
Khanna. “And we have
A2B design tools, as well
as firmware and a soft-
ware development kit. We
also offer services and
consulting.”

Jeremy Parker: “We are much more confident.”

There are four possible
scenarios as to how au-
tonomous vehicle will de-
velop, according to Jan
Hellåker, programme di-
rector for Drive Sweden.
The first is that the cars
will continue to get
smarter but will still be
privately owned by con-
sumers who will pick up
more and more of their
features. Some of the pre-
mium cars will drive
themselves.

The second is that self-
driving vehicles will take
over the streets. They will
still be privately owned
but there will be some
public transportation.
The third will see self-
driving taxis taking over.
The car will be owned by
fleet operators and city
authorities will issue dis-
incentives to discourage
private car ownership.
Citizens will use shared
electric taxis or buses.

And the fourth is a ride-
sharing revolution, again
with fleet ownership but
virtually no private cars
and no buses.
“In the first of these,
there will probably be
more cars then there are
today,” said Hellåker,
“and in the fourth it is
win-win for everyone. It
will be safer, more effi-
cient and more environ-
mentally friendly.”
He said for the fourth

scenario to happen, the
industry really needed to
work at a more coopera-
tive level because it
would not happen if left
to the car makers them-
selves.
In Sweden, for exam-
ple, Drive Sweden is a
government-sponsored
collaborative platform for
designing the next-gener-
ation mobility systems
based on connected, auto-
mated and shared vehi-

cles. It was launched two
years ago and there are 60
to 70 partners.
The driving programme
is just starting in which
regular families will be
put behind the wheels of
automated cars. There
will be no safety drivers.
“We are building a
framework for mobility
as a service in Sweden,”
he said. “We are doing
everything we can to in-
volve everyday users.”

Four ways autonomous vehicles could develop
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A technique called multi-
beam lidar could be the
breakthrough the sensor
technology needs to bring
its benefits to market at
a price that is affordable,
according to Filip
Geuens, CEO of Xeno-
matix.
“For autonomous vehi-
cles, Google showed that
3D data from lidar were
essential,” he said. “But
three years on we still
don’t have an affordable
compact lidar in mass
production. To meet auto-
motive requirements, a
new way is needed.”
He said in the short to
medium term, mechanical
lidar systems would die
out to be replaced by
solid-state versions.
“But there is a lack of
reliable solid-state prod-
ucts today, which is why
mechanical systems have
the early market,” he said.
“The problems relate to
cost and size. It has to be

Multi-beam could be
answer to lidar problems

compact, it has to be low
power and it has to be low
cost.”
Then there are prob-
lems with coverage and
with resolution. This can
be improved by using
more power but then it is
difficult to keep it eye
safe.
“Reliability is also im-
portant and we have to
give a lot of attention to
this,” he said. “And it has
to work day and night and
at any driver speed.”
Geuens believes that

multi-beam lidar can
solve these problems.
This sends out thousands
of beams at the same time
so there is no need for a
scanner. It can send out
between 2000 and 20,000
beams at the same time
depending on the field of
view.
By having a cmos cam-
era on the detector, the
system becomes effec-
tively a 2D and 3D sensor
system built into one.
“We have tested it in
fog and rain,” he said, but

acknowledged more work
was still needed for it to
be road ready. However,
its potential is such that it
could be used in a proac-
tive suspension system
where it scans the road
profile ahead and adapts
the suspension accord-
ingly for a smoother ride.
He said the product
would be available for
test vehicles during 2018,
but was unwilling to pre-
dict when it would be
ready for mass produc-
tion.
“We have to work with
tier-ones and OEMs,” he
said.
Lidar though will not
take over all sensor func-
tions in a car, he said.
“There is no fight be-
tween the different sen-
sors,” he said. “We will
need all the other types
for the different applica-
tions. But in the camera
and radar market there is
already a price war as the
technology is mature.”
Puneet Sinha, automo-
tive manager at Mentor,
added: “There are multi-
ple categories of sensors
needed to create 3D vi-
sion. With lidar, the size
and cost are big chal-
lenges, but range and res-
olution need to be
improved as well. The
sensors have to operate in
all weather conditions.
Most of this technology
has never worked in an
automotive environment
and it has to do so reli-
ably.”

Filip Geuens: “We have
tested it in fog and
rain.”

Puneet Sinha: “The
sensors have to operate
in all weather.”

A profile of the road can feed into a proactive suspension system

Ethernet has been with us
since the early 1980s yet
is still reinventing itself
and is now seen by many
as winning the connectiv-
ity battle in automotive.
Autosar has been around
only a little over ten years
but is setting its stall as
the architecture for the
move to autonomous
driving.
Together, these two
technologies could form
the base for the future of
automotive, especially as
Autosar has now evolved
from the Classic to the
Adaptive platform.
“Autosar is a living
standard that continues to
evolve,” said Mathias
Fritzon, product manager
at Mentor. “We had the
Classic platform and now
we have the Adaptive
platform for high-power
computing for safety re-
lated systems in au-
tonomous driving.”
Then there is the Au-

The future is Ethernet and Autosar

Mathias Fritzon: “The future is the Autosar Adaptive platform.”

tosar Foundation that
contains common re-
quirements and technical
specifications and proto-
cols shared between the
Autosar platforms.
“The Foundation links
the Classic and Adaptive
together,” said Fritzon.

The Adaptive platform
is still being developed
with twice yearly updates
in March and October
with the target of a final
version in October 2018
that will be synchronised
with the Classic platform.
Working together is im-

portant as it is the Classic
platform that can handle
interfacing with the tradi-
tional Can and Lin auto-
motive networks.
Ethernet joins the party
with its best effort data
transport over IP and its
use in infotainment and
software downloads.
“For the future,” said
Fritzon, “we want to limit
the number of cables by
putting more sensors on
one cable. We want to re-
place Flexray with Ether-
net. The future is the
Autosar Adaptive plat-
form with Ethernet as the
carrier for high-level ap-
plication protocols. This
will bring the reality of
electrical self-driving cars
by mid-2020 or earlier.”

Reorganisation
of the Autosar
standard
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We are living in very ex-
citing times, believes
Dusan Graovac, head of
automotive system engi-
neering at Infineon, and
semiconductors are at the
heart.
He sees four mega-
trends that are signifi-
cantly increasing the
semiconductor content of
vehicles – e-mobility and
electric vehicles, adas to
autonomous driving, con-
nectivity opening up the
car to the internet, and se-
curity because the car is
now more vulnerable.

“With autonomous
driving, everything starts
with vehicle dynamics
and control,” he said.
“The next layer is the sen-
sors. You need to connect
to the infrastructure. Then
comes the tough part,
which is data processing
and decision making.And
the car has to be secure
throughout all of these.”
The driver’s senses, he
said, were going to be re-
placed by a cocoon of
sensors using various
technologies.
“At the highest level of

Semiconductor makers
are the lucky ones

There will be a cocoon of sensors round the vehicle using different technologies

autonomous driving,
there are about twenty
different sensors around
the car,” he said. “This is
good as it means more
semiconductors, but is
also very challenging.”
To fuse the sensor out-
puts in the meaningful in-
formation will involve
high data rates and high
computing power. This,
he said, would also see an
explosion in the amount
of wires used in the car.
For level two au-
tonomous driving, by
2020 the semiconductor
content in a car he pre-
dicted would be about
$150. Going to level three
in 2025 would see this
rise to $580 and for level
four around 2030 to $860.
“We could say lucky us
for the semiconductor in-

dustry,” he said. “But
there are challenges that
need to be overcome.”
For levels 0 to 2, the
ECU that provides driv-
ing functions performs
basic tasks and operates
in a traditional way.
“But for level three and
beyond, it starts to get
tricky,” he said. “It is not
just about sensors and
processing, it is about
bringing a car to a safe
condition.And security is
not just one more feature;
it goes hand in hand with
the safety. A safety or se-
curity breach could lead
to a threat to life or limb.”
He said it was important
to make sure that the po-
tential benefit to a hacker
was smaller than the ef-
fort needed to hack the
car.

Dusan Graovac:
“It is not just
about sensors
and processing.”

Some of the top-end
modern cars can have
nine, ten or even more
displays and the design of
these HMIs is becoming
more important, accord-
ing to Reinhard Füricht,
software director at So-
cionext.
“Once, the OEM came
up with a design, talked
to the tier one and they
did it,” he said. “Now,
BMW, for example, is
taking more and more
control of the display and
how it is integrated into
the architecture.”
On top of that, the
screens are getting bigger,
the resolution higher and
there are displays where
you previously would not

Importance of HMI design
Reinhard Füricht:
“Nobody wants more
code.”

have found them.
“More displays means
more code, and nobody
wants more code,” said

Füricht.
On top of that, aug-
mented reality is moving
into this space, and not

just for head-up displays,
but as an essential part of
adas. This means it has to
comply with functional
safety requirements.
“A year ago, we talked
with Mentor and they said
what we needed was a
hypervisor system,” he
said. “This will let you
move content from one
system to another and
personalise it.”
This led to the combina-
tion of Socionext’s CGI
Studio with Mentor Hy-
pervisor.



VEHICLE TRACKING VEHICLE TRACKING

Vehicle ElectronicsPage 19, January 2018 Vehicle Electronics January 2018, Page 20

Avehicle tracking system
can be used for
monitoring either a single

car or an entire fleet of vehicles. A
tracking system consists of
automatic tracking hardware plus
software for data collection and
data transmission, if required.
Active and passive trackers

AAAAnnnnyyyytttt iiiimmmmeeee,,,,   aaaannnnyyyywwwwhhhheeeerrrreeee,,,,   aaaannnnyyyyhhhhoooowwww
Steve Knoth 
discusses the 
power 
requirements for
vehicle tracking
systems

collect data in the same way, and
are equally accurate. The main
difference between the two types
involves time. Active trackers are
also called real-time trackers
because they transmit data via
satellite or a cellular network,
instantly indicating where the
vehicle is located. 

In this way, a computer screen
can display this movement in real
time. 
This makes active tracking the

best choice for businesses
interested in improving the
efficiency of their deliveries and
monitoring their employees
driving in the field. An active

tracker also has geo-fence
capabilities, providing an alert
when the vehicle enters or exits a
predetermined location. These
kinds of systems can also help
prevent theft and help recover
stolen vehicles. 
Of course, active GPS tracking

devices are more expensive than

passive ones and require a
monthly service fee. 
Passive trackers, on the other

hand, are less costly but have
limited data storage, yet they are
smaller and easier to conceal.
They store the information on the
device instead of transmitting the
data to a remote location. 
The tracker must be removed

from the vehicle and plugged into
a computer to view any of its
information. 
These systems are good for

people tracking their mileage for
work purposes or for businesses
interested in reducing the misuse
of their vehicles. 
Also, they are often chosen for

monitoring actions of people as
well; think of detective work.
Passive trackers are a good choice
if immediate feedback is not
required and there is a plan to
check the device’s data regularly.
For either type of tracker, they

are portable in nature and have a
relatively small form factor.
Therefore, battery power is
required, as is backup capability
to preserve data in case of power
loss. 
Due to the higher automotive

system voltages and currents
required to charge the battery –
typically a single-cell Li-ion cell –
a switchmode charger is desirable
for its higher charging efficiency
when compared with a linear
battery charging IC, as less heat in
the form of power dissipation is
generated.
In general, embedded

automotive applications have
input voltages up to 30V, with
some even higher. In these GPS
tracking location systems, a
charger with the typical 12V to
single-cell Li-ion battery (3.7V
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typical) with added protection to
much higher input voltages in
case of voltage transients from
battery excursions, plus some sort
of backup capability, would be
ideal.

Battery charging ICs
Traditional linear topology battery
chargers are often valued for their
compact footprints, simplicity and
modest cost. However, drawbacks
of traditional linear chargers have
included limited input and battery
voltage ranges, higher relative
current consumption, excessive
power dissipation (heat
generation), limited charge
termination algorithms and lower
relative efficiency. 
On the other hand, switchmode

battery chargers are popular
choices due to their topology
flexibility, multi-chemistry
charging and high charging
efficiencies that reduce heat to
enable fast charge times. They
also have wide operating voltage
ranges. 
Of course, tradeoffs always

exist. Nevertheless some

downsides of switching chargers
include relatively high cost, more
complicated inductor-based
designs, potential noise generation
and larger footprints. 
Modern lead acid, wireless

power, energy harvesting, solar
charging, remote sensor and
embedded automotive
applications are predominantly
powered by switchmode chargers
for the positive reasons stated
above.
Traditionally, a tracker’s backup

power management system for
batteries consisted of multiple
ICs: a high voltage buck regulator
and a battery charger, plus all the
discrete components; not exactly
compact. 
Hence early tracking systems

did not have a very small form
factor. A typical application for a
tracking system uses an
automotive battery and a one-cell
Li-ion battery for storage and
backup.
Why is it then that more highly

integrated power management is
needed for tracking systems?
Primarily, it is needed to reduce

the size of the tracker itself;
smaller is better in this market.
Furthermore, there are
requirements for safely charging
the battery and protecting the IC
against voltage transients, a need
for system backup in case system
power goes away or fails, and for
powering the relatively lower rail
voltages of GPRS chipsets at
around 4.45V. 

Power backup manager 
An integrated power backup
manager and charger that solves
the problems outlined requires the
following attributes:

• Synchronous buck topology for
high efficiency;
• Wide input voltage range to
accommodate a variety of input
power sources, plus protection
against high-voltage transients;
• Proper battery charge voltage to
support the GPRS chipset;
• Simple and autonomous
operation with onboard charge
termination, no microcontroller
needed;
• Power-path control for seamless
switchover between input power
and backup power during a power
fail event; it also needs to provide
reverse blocking if a shorted input
occurs;
• Battery backup capability for
system load power when the input
is not present or fails;
• Small and low-profile footprints
due to space constraints; and
• Advanced packaging for
improved thermal performance
and space efficiency.

To address these needs, a
complete Li-ion battery backup
management system for 3.45 to
4.45V supply rails can be usedFig. 1: Typical application schematic

Fig. 2: Cold-crank ride-through circuit

that must be kept active during a
long duration main power failure,
see Fig. 1 for a typical application
schematic. 
Typical applications include

fleet and asset tracking,
automotive GPS data loggers and
telematics systems, security
systems, communications and
industrial backup systems.

Thermal regulation protection
To prevent thermal damage to the
IC or surrounding components, an
internal thermal feedback loop
can automatically decrease the
programmed charge current if the
die temperature rises to, say,
+105˚C. Thermal regulation can
protect the device from excessive
temperature due to high power
operation or high ambient thermal
conditions and allow the user to
push the limits of the power
handling capability with a given
circuit board design without risk
of damaging the device or
external components. 
The benefit of the thermal

regulation loop is that charge
current can be set according to
actual conditions rather than
worst-case conditions with the
assurance that the battery charger
will automatically reduce the
current in worst-case conditions.

Cold-crank ride through
Automotive applications
experience large dips in supply
voltage, such as during a cold-
crank event, which can cause the
high voltage switching regulator
to lose regulation resulting in
excessive VC voltage and
consequently excessive output
overshoot when Vin recovers. To
prevent overshoot when
recovering from a cold-crank
event it is necessary to reset the
device’s soft-start circuit. 
Fig. 2 shows an example of a

simple circuit that automatically
detects a brown-out condition and
resets the RUN/SS pin, re-
engaging the soft-start feature and
preventing damaging output
overshoot.

Conclusion
Adoption rates of automotive and
fleet vehicle tracking systems are
on the rise. Modern tracker form
factors have shrunk and features
have grown to include active data
transmission for real-time
tracking. Furthermore, backup
capability and lower voltages to
power the system GPRS chipset
are needed. 
A high voltage, high current

buck battery charger and power-
path backup manager with
thermal regulation and other
protection can comprise a single-
chip for vehicle tracking
applications, thus making a
designer’s task simpler and easier. 

Steve Knoth is senior product
marketing
engineer at
Power by
Linear
Products, 
part of 
Analog
Devices
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It is probable that in our
lifetime we will drive or ride
in a self-driving car – and it

will almost certainly be an electric
vehicle (EV). How long before
such vehicles are widely available
is much debated, but car
manufacturers and technology
suppliers are committed to

What’s around
Heinz-Peter 
Beckemeyer looks
at the global 
market trends that
are fuelling 
innovation

making self-driving cars and EVs
happen.
Self-driving electric cars merge

two complementary technical
developments with a lot of
momentum behind them:
autonomous operation and an
affordable EV with fast
recharging and an extensive

range. When you add in the trend
to use advanced electronics to
make travelling safer, more
comfortable and more connected,
the result will be a revolution in
transportation in just a few design
generations. 
This revolution will save

weight, improve operation,

increase energy efficiency, and
make vehicles safer, more
comfortable and more convenient,
see Fig. 1.
Automated driving and vehicle

electrification are both multistage
and multigenerational. To track
developments in automated
driving, SAE created the J3016

standard. This standard defines
five levels of autonomous driving,
ranging from none at all (level 0)
to fully self-driving (level 5), with
different degrees of nonhuman
control in between. Many features
in the lower levels have already
appeared in production vehicles,
including dynamic stability
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control (level 1) and adaptive
cruise control and lane keeping
(level 2), with limited self-driving
for situations such as automated
parking or driver incapacitation in
emergencies (level 3) on the
horizon. Along with advanced
information and warning features,
these driving aids are collectively
known as advanced driver
assistance systems (adas) and they
promote safety and convenience.
Informational adas, such as rear-

or surround-view camera systems
with displays gives drivers a
better field of view and allows
them to see into blind spots.
Machine vision-based systems
process information from various
sensors to identify objects and

dangerous environments
surrounding a vehicle, and warn
the driver with visual, haptic or
acoustic signals. 
An adas takes it a step further

and can perform simple
manoeuvres for drivers, such as
steering back into the centre of a
lane or stopping the car if a
pedestrian walks in front. For
highly automated and fully
automated systems in a vehicle,
many sensors and subsystems will
have to work together to transmit,
combine and process all available
information in real time, called
sensor fusion.
Vehicle electrification has

similar levels of limited to fully
electric operation, giving

consumers a selection as they
become accustomed to the
technology. Generally, the
automotive industry distinguishes
the EV categories listed in Table
1. Each category includes the
features in those above it, and
each in turn saves an increased
amount of combustible fuel.
Vehicle electrification through

these stages complements the
development of automated driving
because both depend on advanced
electronics deployed throughout
the vehicle. In some cases, both
electric drive and automated
driving may use the same systems
for acceleration and stopping; in
other cases, they may share
sensing, computing and

communications resources for
operation and diagnostics.
Moreover, adas-activated
automation often achieves the
goal of energy efficiency, which is
a central purpose of
electrification. For example,
adaptive cruise control helps
maintain a uniform fuel usage,
which is more efficient than
frequent acceleration and braking.

Paving the way
Providing the pathway to vehicle
automation, adas technology is
based on extensive sensing and
imaging from cameras,
ultrasound, radar and lidar. The
more adas technologies, the
greater the need for high-
bandwidth communications,
high-performance image and other
signal processing, and intelligent
control. The information has to be

Fig. 1: Advanced electronics make travelling safer, more comfortable and more connected, which 
will save weight, improve operation, increase energy efficiency, and make vehicles safer, more
comfortable and more convenient

Table 1: Six vehicle types, with varying degrees of electrification

processed immediately, so
functional acceleration and low-
latency communications are
especially important, as is using
as few wires as possible to save
space and weight.
Cameras produce a vast amount

of video data, requiring
algorithms to filter and condition
those data. These algorithms also
search for and recognise objects
of importance such as traffic
lights, lane markings, pedestrians
and other vehicles. All this takes
place in real time, along with
determining whether the car
should swerve, slow, stop and so
on, and initiating that action. 
The combination of video, data

from other sensors and control
decision-making demands
heterogeneous processing, ranging
from dedicated video signal-
processing hardware for the raw
data input, through programmable
signal processing for object
scanning and recognition, to a
high-performance microprocessor
for decision-making that affects
vehicle operation. Image
processing requires the grouping
of as many of these heterogeneous
processing elements as possible,
along with the fast
communication interfaces that

supply camera data to the
processor.
This need for more sensors and

cameras with higher resolution
translates into requirements for
high-bandwidth communications;
currently, adas uses different
networking standards and
topologies. Latency must be low
to ensure efficient delivery of
critical data. Optimised
networking that allows video and
other data, control signals and
even power over a single wire
significantly reduces requirements
for weight and connector size,
thus reducing space in the
modules themselves, as well as
the weight of the wiring harness.
Aside from flexible

communications and
heterogeneous processing, adas
relies on integrated, adaptable
power management. Automotive
voltages vary over a wider range
than most electronic systems, and
the operating environment can be
extremely stressful in terms of
temperature range, vibration and
contamination. Power-
management is important for adas,
not only because it supplies
reliable power for the operation of
the assist systems, but because it
offers important protections that
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Fig. 3: Innovative electronics for high-power drive and fast charging are needed for HEVs and EVs,
making fuel-powered engines more efficient and reducing weight in areas such as power steering

Fig. 2: Adas will pave the way to autonomous vehicles through a range of short-, medium- and long-
range radar, lidar and cameras to sense and monitor the environment all around the vehicle

help prevent damage to other
critical automotive systems.
Robust power management is all
but invisible to users, but
developers know that it is not only
essential in the evolution of adas,
but to the powertrain as well.

Powertrain
While the powertrain isn’t highly
visible to drivers and passengers,
it remains the most fundamental
technology in the automobile.
More cities and countries are
planning to ban vehicles with
internal combustion engines
(ICEs) between 2030 and 2050.
Thus, the changeover of
subsystems from ICEs to electric
motors is progressing quickly. 
The industry demands

innovative electronics for the
high-powered drive and fast
charging needed for hybrid

electric vehicles (HEVs) and EVs,
making fuel-powered engines
operate more efficiently, and
reducing weight in areas such as
power steering, see Fig. 3.
Power management is far more

challenging under the bonnet than
elsewhere in the car. Wildly
differing voltage levels, ranging
from 3V to more than 800V –
including the growing 48V
technology in HEVs – may need
support, and electronic power
supplies must accommodate the
rise and drop in battery voltages
caused by various charging and
load conditions. Maximum
voltages that surpass the
capabilities of silicon require new
compound power-transistor
materials.
With power management in

HEV and EV powertrain systems,
high voltages bring stringent

requirements for materials,
processes, designs, packages,
qualification – the whole gamut of
IC technology. 
Meeting these challenges is

important not only for reliable
functioning but also for safety in
operating the starter-generator,
power steering, traction control,
battery management, bidirectional
DC-DC conversion and many
other areas. These systems must
be protected against over voltages,
over currents, power spikes,
signal feedback to other systems,
electromagnetic noise from
outside sources, and a variety of
other destructive or contaminating
influences. Above all, there must
be no risk whatsoever that people
will be exposed to high voltages
and currents. 
Safety depends heavily on

circuit isolation, which may be

internal to a chip die, between
chip dies in a single package,
among IC devices that function
together or some combination of
these. To ensure safety,
automotive specifications call for
twice the isolation required for
simple functioning, known as
reinforced isolation.
High voltages in hybrids permit

downscaling of the combustion
engine, which reduces fuel
consumption but also reduces the
power delivered. To compensate
for the smaller engine, the electric
starter motor needs to deliver
torque to the engine, and the
conventional turbo-supercharger
needs to be replaced or
complemented by an electric one
that adds torque during operation. 
Providing overvoltage transient

protection for these functions and
others requires power field-effect
transistors (fets) characterised for
up to 100V. Propelling the car and
charging it from an external
source such as a wall socket or

induction coil requires even
higher levels of characterisation
measuring as high as 1kV to
support fast charging cycles. 
Some applications require

support for extremely high-
frequency switching as well. 
Providing fets capable of

achieving these high voltages and
frequencies is another challenge
in automotive electronics. Silicon
power fets are characterised for
voltages high enough to handle
the loads on traditional 12V and
many loads on 48V batteries.
Managing the batteries of HEVs

and EVs is a key area for
innovative high-voltage
technologies. Dual-voltage
systems combining 12 and 48V
batteries need bidirectional DC-
DC conversion both to protect
circuitry and enable functionality.
Even higher voltages, associated
with propulsion and external
charging, will come from large
numbers of cells connected in
series. Battery management needs

advanced control intelligence that
can monitor charging, discharging
and recharging with sensing for
temperature, voltage and current
in each cell.

Future
The systems challenges facing the
automotive industry require
innovative electronics technology
in power management and
throughout the signal chain. As
car makers and tier-one suppliers
travel the road to greater
automated driving, electrification,
safety, comfort and convenience,
innovative semiconductor
technology and automotive
system expertise will be with
them all the way.

Heinz-Peter
Beckemeyer is
director for
automotive
systems at
Texas
Instruments
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Look! No hands

Renault has unveiled its vision for 
the future of autonomous driving 
with the Symbioz demo car
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After unveiling a vision for
2030 with the Symbioz
concept car and house at

the Frankfurt Motor Show in
September 2017, Renault has
gone a step further by turning it
into a demo car, a rolling
prototype built to be autonomous
from the ground up.
This should let the car maker

demonstrate in real-life conditions
a car that is autonomous, electric
and connected, resulting in a new
on-board experience and as much
pleasure while driving with hands
off the steering wheel. The driver
can automate driving and use
travel time for other activities. 
Renault believes this will see car

travel becoming a multi-sensory,
personalised experience, with a
cabin reconfigured differently for
each driving mode, and the car
becoming part of driver’s and
passengers’ own ecosystem.
“You cannot re-imagine the

future of mobility until you’ve
been in the Symbioz demo car,”
said Gaspar Gascon Abellan,
executive vice president for
product engineering at Groupe

Renault. “Our engineering and
design teams have pushed into the
next decade with an autonomous
car that lets you experience a new
kind of mobility. Electric and
connected, this working concept
car is designed from the outset to
challenge old paradigms about
getting from place to place. We’re
excited to show the world our
vision, and to let them sample the
future of Renault.”
Autonomous cars use

technology that is new to the
industry. One of the goals of the
demo car is to let Renault make
the transition from theory to
practice, so its engineers and
designers can address the many
challenges and opportunities
presented by autonomous driving.
“Technological advances in

autonomous driving open up new
opportunities for ways of using
cars, especially new travelling
experiences,” said Mathieu Lips,
director of the Symbioz demo car
project. “The demo car is the first
vehicle that has been designed for
mind-off automation from the
start. On authorised highways, the

The car can become part
of a connected home

Lidars are concealed in the rear bumper

driver can fully delegate driving
and concentrate on other things.
This exploratory exercise has
helped us to envisage what the
future will look like for car
occupants. As such, it’s been a
really important and inspiring
learning experience for our
engineering and design teams.”
From base level driving

assistance such as cruise control
to full driving automation in any
roads, the SAE has defined five
levels of autonomous driving. The
demo car is capable of reaching
level four, also known as ‘mind-
off’. Level four frees up the driver
from all dynamic driving tasks
when the car’s automated driving
system is switched on. It is no
longer necessary for the driver to

concentrate on the road ahead.
The car is capable of moving into
a safe position if it cannot deal
with an unexpected incident
ahead.
On authorised highways or dual

roads with a median strip, a level
four autonomous car such as this
demo car can adjust the vehicle’s
speed in accordance with the car
in front, stay in its lane even when
cornering, change lanes to
overtake another car or exit the
highway, and function alone in
traffic jams.
Level four driving automation is

not permitted under French road
rules. However, France’s road
authorities and similar
organisations in other countries
allow trials to take place if

someone is travelling in the car
and can supervise the autonomous
drive mode. This person needs to
be able to take back control of the
vehicle at any time. The Symbioz
road tests will be conducted under
these provisions.
The demo car is powered by two

all-electric motors on the rear
axle, with each motor driving one
wheel. This rear-wheel drive
ensures that power is fed to the
road more efficiently to enhance
driving pleasure. Driving
sensations are improved with the
4Control all-wheel steering
system. 
The demo car delivers a

maximum power of 500kW and
660Nm peak torque, or 360kW
and 550Nm continuous. The car

provides acceleration from
standstill to 100kph in six
seconds. The 700V power supply
enables a greater ramp-up in
power.
There is a 72kWh battery pack

and space to accommodate
batteries with a capacity of up to
100kWh. The car’s batteries are
charged via a cable plugged into a
fast charging point with a
continuous current power supply.
During the road tests, the car will
be able to be charged at a
charging point that can reach
150kW at certain times. The
batteries can then be charged to 80
per cent of their capacity in less
than half an hour.
The exterior design is

accentuated by the Champagne
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A virtual reality headset can be worn while driving

Exterior lighting includes C-shaped lights front and rear

body colour and pearlescent
finish. As a low-slung, one-box
car with sporty looks, the car is
4.92m long, 1.92m wide and
1.44m high, mounted on a
wheelbase of 3.07m. The steeply
raked windscreen accommodates
interior features such as a
horizontal layout and storage
areas on the dashboard.
The upper section has a vast

glazed surface to let ample light
into the cabin and optimise
outside visibility without
detracting from the impression of
robust strength. The floating glass
roof takes on an iridescent
appearance. It features a system to
adjust the opacity of the glass and
the LED lighting that can be
accessed from the Renault Multi-
Sense 3.0 system interface.

Vertical air intakes in front of
the front wheels and extractor
vents behind them reduce drag
and turbulence. Side wind
deflectors channel the airflow as
close as possible to the car body.
A roof spoiler deploys
automatically when the car
reaches 70kph. The side wind
deflectors house sensors that can
unlock and open the rear doors
and a third stop light is built into
the wind deflector located on the
roof.
The exterior styling incorporates

various sensors for autonomous
driving. Lidars are concealed in
the front head lights and rear
bumper. Radars and ultrasound
sensors are positioned behind the
bodywork. There are front
cameras in the upper part of the

windshield; rear cameras are built
into the Renault diamond logo.
Lateral cameras are hidden in the
door handles.
The model’s exterior lighting

signature includes C-shaped lights
both front and rear. To assert its
personality, the car lights up in
blue when autonomous drive
mode is activated, also making it
easy for surrounding cars to know
it is operating in this mode.
The cabin layout has been

designed to accommodate the
car’s different driving modes and
level four automation, allowing
the driver to stop paying attention
to the road and do something else.
There is no centre console.
The air vent system has been

redesigned to achieve a flat floor
through to under the dashboard.

The storage areas in the dashboard
have been moved to free up space
on the sides. The door panels have
been optimised with built-in
lighting.
The cockpit layout changes

automatically according to the
driving mode selected. In the AD
mode, the steering wheel and
dashboard move back 12cm to
free up space in front of the
driver. In the Dynamic mode, the
driver’s seat has additional lateral
support for a bucket seat feel. The
Classic mode is the standard
mode; the driving position is
conventional and the car’s settings
are focused on comfort.
There are three customisable

oled screens that display
information in real time about
driving, navigation and cabin
comfort. A display also lets users
watch a high-definition movie or

discover the activities proposed
on the next rest area of the
highway. A large windscreen-
mounted head-up display provides
the driver with data from the
autonomous drive system
A passenger’s personal agenda

can be displayed on the home TV,
updated via smartphone, tablet or
PC and shared between the car
and the home. The driver can call
the car via a smartwatch
connected to a smartphone. The
car then picks up the driver and
passengers – this is the valet
parking feature associated with
the car’s autonomous drive mode.
The driver can watch the car
approach from outside, courtesy
of a bird’s-eye view camera.
Onboard, three sensory

experiences will be available with
different lighting environments,
acoustic ambiences and in-car

fragrances.
Virtual reality designed by

Ubisoft is another way to enjoy
the experience while travelling in
autonomous mode. A virtual
reality headset can be worn to
enable the driver or its passengers
to go on a virtual journey. It
begins with a realistic real-time
representation of the car and road
before taking them to more
abstract and surreal places.
To interact with the real-life

environment, the system uses data
from the car, such as speed,
trajectory and position on the road
and other cars detected nearby by
sensors. This provides a link
between what the driver can see
when they look through the virtual
reality headset and what their
body actually feels so they do not
suffer from motion sickness.
“We designed Symbioz demo
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car keeping in mind that people
want increasingly personal
experiences, and the car too can
be a very personal experience,”
said Sandrine Woll, demo car
project manager. “We’ve decided
to extend the use of the
smartphone to allow the car to
automatically recognise its drivers
and passengers, which will
influence everything from seat
position to mood lighting and
entertainment. We think people
who try the car will be inspired by
how customised their experience
can be, and what’s possible in
personal mobility of the future.”
The on-board connectivity

allows the driver and passengers
to access their digital lives and
enjoy a wide range of services.
Occupants are identified by their
smartphone regardless of where
they are sitting. The smartphone
interacts with the car’s human-
machine interface (HMI) to
determine their seat settings, air
conditioning settings and music
preferences, among other
functions.
Thanks to GPS, 4G and wifi,

occupants can access their digital
environment, media and services
just like at home or in the office.
The L-shaped dashboard display,
which is the car’s primary HMI,
lets users interact remotely with
the outside world. They can check
what happens in their house
thanks to a 360-degree camera
view on the screen of the
dashboard. They can also adjust
the heating settings or access
other domestic appliances such as
the fridge.
It can also connect to the road

infrastructure from Sanef’s
network. Sanef is a subsidiary of
the Albertis group, a highway
operator that Renault worked with
on this project. This vehicle-to-
infrastructure (V2X) trial uses
communications protocols defined
under the EU’s Scoop project. 
The car can be warned in

advance of any hazards up ahead,
including roadworks, accidents,
poor weather and congestion. This
means the car can see further than
its own sensors.
This V2X connectivity notifies

the car of which toll lanes operate

Inside the cabin of the Symbioz demo car

as electronic toll collection lanes
so it can go through a toll gate on
a highway in autonomous drive
mode.
Near a tourist spot, information

about this place is displayed on
the L-shape screen of the
dashboard.
The car was developed at the

Technocentre in Guyancourt,
France. This project comprised
cross-functional teams from
engineering and design. It also
included extended teams bringing
partner technology and creative
industry leaders together in an
open innovation approach. 
The six core partners involved

alongside Renault teams in the
development provided input in
their specific areas of expertise.
LG was involved in the
development of the HMIs. Ubisoft
provided on board virtual reality
experience for autonomous
driving mode. Devialet developed
a user experience through an
advanced sound system. Sanef
worked on the way the car
communicates with road network
infrastructure. TomTom
contributed its geo-positioning
expertise. And IAV provided
autonomous driving engineering
expertise.

Future
Autonomous drive features will
be progressively deployed in
Renault’s range under the name
Easy Drive. The first model to
come out in 2019 will have level
two driving automation, offering
assisted driving eyes-on on
motorways and in urban areas.
Cars with level four driving
automation will come starting in
2022, pending government
regulatory approvals. 

The automotive magnetic
sensor market is enjoying a
strong recovery. Gone are

the currency dips and
uncertainties of 2015, replaced by
stronger demand for sensors. The
market is now forecast to grow at
a compound annual growth rate of
5.9 per cent from 2016 to 2023,
reaching $1.6bn.
As sensors get smarter, their

costs rise, so the typical price
erosion in the industry will slow
or even reverse. This will lead to
even stronger market growth in
the future, especially as the
popularity of magneto-resisitive
sensors increases for safety-
critical applications, since they
tend to be inherently more
expensive than Hall effect or
inductive-based sensors.
The major forces sculpting

today’s automotive landscape are
adas — the precursor to self-
driving cars – and the
electrification of the powertrain.
For some safety-critical
applications, such as wheel speed
and steering, there are
increasingly higher demands on
performance, due to the need for
more accuracy in measurements. 
There is increased self-

awareness in sensors with an
improved focus on self-
diagnostics. More sensors in the
same package or system are
enabling redundancy in support of
ISO 26262 functional safety rules. 
There is a more robust electrical

Recovery time
Richard Dixon looks at the automotive magnetic sensor market

environment under the bonnet. A
large electric propulsion motor
inherently causes greater electrical
fields, which adversely affect the
magnetic sensor signal. 
Moreover, the number of engine

sensors will decrease by as many
as 15 to 20 if the engine is
replaced by an electric motor,
such as those found in battery
electric vehicles. However, in the
next 15 years, hybrids will
increasingly dominate the market,
and the number of sensors will
stay relatively constant. 
There are more than 60

magnetic sensor applications, on
average, in cars sold in Europe,
Japan, North America and other
markets such as China. The major
sensing applications include
steering, braking, acceleration
pedal and electronic throttle
systems, for example where two
sensors are regularly incorporated

to enable redundancy, often taking
different technologies for each
sensor, to avoid potential
similarities in failure modes. 
The latter practice is driving the

requirement for more sensor
diversity, which is leading sensor
companies to diversify their
portfolios. Many already have in-
house developed Hall-effect
sensing technology, but they
either now have, or will acquire
anisotropic magneto-resistive,
giant magneto-resistive sensing or
tunnel-magneto-resistive sensors
technology.  
To meet this increased

technology diversity among
magnetic sensors, companies have
been broadening their portfolios
in the past two to three years.  

Richard Dixon is senior
principal analyst for mems and
sensors at IHS Markit

Top suppliers of automotive magnetic sensors (first level package)
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Motor sensor shows
positioning flexibility

For automotive applica-
tions arising from the
greater electrification of
vehicles, a second-gener-
ation resolver motor posi-
tion sensor from Melexis
is based on its proprietary
Triaxis Hall magnetic
sensing technology.

The MLX90380 single
IC is compatible with any
brushless motor – includ-
ing permanent magnet
synchronous motors
(PMSMs) and brushless
DC motors (BLDCs) –
due to its ability to meas-
ure the absolute angle.

The precision sensor is
suitable for high-speed
rotating applications,
such as automotive elec-
trical power steering mo-
tors and superchargers,
due to its 2µs sampling
and 8µs output refresh
rates. It provides sine and
cosine analogue ratiomet-
ric outputs while other
options include the ability

to select sensitivity from
10 to 70mT and three
configurations for the
magnetic field axis.

The device can be
mounted in either end-of-
shaft or through-shaft ap-
plications. By selecting
the correct option code,
designers can measure ro-
tation and position at any
point along a shaft by

using a ring magnet with
the device.

It operates from -40 to
+150˚C, making it suit-
able for harsh applica-
tions such as industrial
and automotive. The stan-
dard version is available
in a soic-8 package and a
redundant version is pro-
vided in a soic-16 pack-
age. For PCB-less
applications, such as di-
rect mounting in a motor,
a DMP-4 package is
available.

ISO 26262 documenta-
tion is available to sup-
port safety-critical auto-
motive applications.

The device can be used
with the MLX81310 or
MLX81315 small driver
ICs to drive and sense the
position of a smart valve
for efficient cooling of
the battery or engine. It is
also compatible with the
MLX81205-06-07-08
BLDC motor ICs to track
the rotor position in smart
pumps, to control the
pump efficiently and dy-
namically with the right
torque.

Two 0 to 360˚ angle sen-
sor ICs from Allegro
Microsystems provide
contactless high-resolu-
tion angular position in-
formation based on
magnetic circular vertical
Hall (CVH) technology.

The A1333 and A1339
devices have a SoC archi-
tecture that includes a
CVH front end and digital
signal processing. They
support multiple digital
output formats, including
motor commutation out-
puts (UVW) and encoder
outputs (A, B, I) for angle
sensor ICs that can oper-
ate at either 3.3 or 5V.

They come in single
and dual die versions for
systems that require re-
dundant sensors. They in-

ICs provide angular position information

clude on-chip eeprom, ca-
pable of supporting up to
100 read-write cycles, for
flexible end-of-line pro-
gramming of calibration
parameters.

Both devices suit auto-
motive applications such
as motor position meas-
urements for steering and
braking systems and other

high-speed actuators for
pumps and transmissions
that require low latency
and high resolution. The
A1339 also includes inte-
grated turns counter and
low-power mode features
that let it track changes in
the target magnetic field
in automotive applica-
tions even when the vehi-

cle is in the key-off state.
They were designed to

ISO 26262: 2011 require-
ments for hardware de-
velopment (pending
assessment). The single
die versions were targeted
to meet Asil B and the
dual die to Asil D when
integrated and used with
the appropriate system
level control.

The stacked die nature
of the dual die assembly
provides better channel-
to-channel matching than
more traditional side-by-
side assembly techniques.
This is key for safety crit-
ical applications where
the output of the two sen-
sors is compared to en-
sure the system is
operating safely.

Measuring 9.7 by 10.1 by
2.5mm, an automotive
grade GNSS module
from U-Blox has an oper-
ating temperature range
from -40 to +105˚C.

The Max-M8Q-01A
provides positioning ac-
curacy even in urban
canyons. Its temperature
range ensures perform-
ance in harsh environ-
ments, such as mounted
in a car-roof antenna.

GNSS module

An Ethernet enabled ver-
sion of Accurate Tech-
nologies’ A8 serial
interface modules can
help deliver increased
productivity for automo-
tive ECU developments.
The high-speed serial in-

terface module enables
connectivity of up to 50m
while improving data
transfer rates.

The company says it
has implemented Ether-
net connectivity that is as
easy to use as USB, mak-

Ethernet added to serial interface unit
ing the unit plug and play.

It supports ECU high-
speed data acquisition,
calibration and flashing in
a single OCDS, Nexus or
Dap 2 debug interface.
The unit can work with
most microcontrollers
with a standard real-time
debug interface and gives
the user high-speed ac-
cess to their ECU’s data.

It will support Asam’s
XCP communications
protocol. XCP support,
available for both USB
and Ethernet, enables the
use of the interface with
commonly found third-
party software tools.

A radar and laser detector
for the connected car is
available from Escort.
The Max 360c updates
through the on-board wifi
connection and alerts the
driver to the latest ticket
threats in real time.

The detector connects
directly to the car’s wifi
and automatically con-
nects to Escort Live, the
firm’s real-time ticket-
protection network, with-
out the need for a
smartphone to connect to
the detector.

It keeps drivers aware
of upcoming alerts re-
ceived and reported by
other users in the area,
and gives access to local
speed limit data for over-
speed alerts.

Users can still pair their
smartphones using Blue-
tooth and get the same
features. When they get

Radar detector warns of ticket threats
home or park near a wifi
connection, the detector
will automatically update
to the latest software and
firmware, without having
to remove the unit from
the car.

LED arrows indicate
the direction of the radar
threat. With the updated
arrow placement on the
front of the display, direc-
tion of the alerts is easier
to see and less distracting
while driving.

Its multi-colour oled
display shows both the
threat type and strength as
well as the vehicle’s

speed in HD resolution so
the driver can make the
best decision for each
threat.

It also includes the EZ
Mag Mount for installa-
tion. It attaches and re-
leases the detector with a
magnetic touch and elim-
inates bouncing or de-
tachment during a drive.

There are dual antennas
for front and rear detec-
tion. The updateable
system automatically re-
duces false alerts from
external in-vehicle tech-
nology sources such as
collision avoidance sys-
tems and adaptive cruise
control.

Other features include
USB charging port,
power LED, alert LED
and mute button. It is
available with English
and Spanish voice and
text.
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Chipset brings AR
to vehicle HUDs
For in-vehicle head-up
displays (HUDs), the
Texas Instruments DLP-
3030-Q1 chipset, along
with supporting evalua-
tion modules (EVMs),
gives car makers and tier-
one suppliers the ability
to bring bright, dynamic
augmented reality (AR)
displays to windshields
and place critical infor-
mation within the driver’s
line of sight.

Designers can use the
automotive-qualif ied
chipset to develop AR
HUDs that project virtual
image distances (VIDs)
of 7.5m and above. This
is made possible by the
architecture that lets
HUDs withstand the solar
loads created when pro-
jecting long VIDs.

The combination of in-
creased VIDs and ability
to showcase imagery
across a wide field of
view (FoV) gives design-
ers the flexibility to
create AR HUDs with en-
hanced picture depth for
an interactive infotain-
ment and cluster system.

A ceramic pin grid array
package reduces the digi-
tal micromirror device
footprint by 65 per cent,
enabling smaller picture
generation units (PGUs).

It operates between -40
and +105˚C and delivers
15,000cd/m2 brightness
with the full colour gamut
(125 per cent NTSC),
enabling clear image vis-
ibility regardless of tem-
perature or polarisation.

It manages the solar

load resulting from
longer VIDs greater than
7.5m, while supporting
large displays up to 12 by
5˚ FoV.

And it supports HUD
designs that use tradi-
tional LEDs as well as
laser-based projections
for holographic film
and waveguide-enabled
HUDs.

Car makers and tier-one
suppliers can evaluate,
design and productise
HUD systems regardless
of where they are in the
design cycle with one of
three EVMs featuring the

chipset.
The electronics EVM

allows developers and
suppliers to create their
own custom PGUs for
HUD systems.

The PGU EVM gives
designers a tool to de-
velop HUDs based on
this technology or bench-
mark the technology per-
formance in existing
HUD designs.

And the combiner HUD
EVM lets car makers and
suppliers evaluate full
system performance in
one table-top demonstra-
tion.

A dual-channel, 36V syn-
chronous, step-down
LED driver from Analog
Devices has internal 40V,
1.6A power switches and
an I2C interface that sim-
plifies LED dimming
control.

The Power by Linear
LT3964 operates with a 4
to 36V input range, and
has two independently
controlled LED drivers
that switch at up to
2MHz.

It uses fixed frequency,
current mode control and
operates as a constant-
current and constant-volt-
age source with accurate
current regulation in auto-
motive LED lighting ap-
plications. Synchronous
operation results in effi-
ciencies above 94% with
both channels at full cur-
rent load.

The 400kHz I2C inter-
face can simplify digital
PWM dimming. A PWM
signal from a microcon-
troller to the LED driver
is not necessary; instead,
internal registers are pro-
grammed with the desired
dimming duty cycle,
which is synchronised to
the internal clock. This
provides dimming ratios
up to 8192:1 and elimi-
nates beat frequencies
when the PWM signal
and the internal oscillator
are not synchronised.

Alternatively, with ana-
logue dimming, an I2C

Step-down driver simplifies LED control
settable 8bit scale factor
sets the control voltage-
to-LED current ratio al-
lowing more control of
analogue dimming ad-
justments. Also provided
are 1000:1 external PWM
dimming and 10:1 ana-
logue dimming.

The switching fre-
quency is programmable
from 200kHz to 2MHz or
it can be synchronised to
an external clock signal.
LED driver protection
features include open and
short-circuit LED fault
detection, and LED over-
current and overvoltage
detection, all of which
can be reported via the
I2C interface.

Thermal shutdown pro-
vides an added layer of
protection.

It is available in a ther-
mally enhanced 36-lead 5
by 6mm QFN package.
Three temperature grades

are available, with opera-
tion from -40 to +125˚C
(junction) for the ex-
tended and industrial
grades, and a high tem-
perature grade of -40 to
+150˚C.

A constant current two-
phase stepping motor
driver is for automotive
applications, including
adjusting the mirror for
projection of heads-up

displays and motorcycle
valves.

The TB9120FTG IC
from Toshiba Electronics
provides PWM two-
phase constant current

Stepping motor driver provides two-phase control
control from a simple
clock signal, with no need
for an advanced micro-
controller or dedicated
software. Smooth, precise
control and lower motor
noise are achieved by the
micro step drive that is
selectable for full, half,
1/4, 1/8, 1/16 and 1/32
steps. A mixed decay
mode ensures the current
flowing through the
motor is stable.

The IC operates from a
single supply voltage
from 7 to 18V and incor-

porates dmos fets with
low on-resistance (upper
plus lower is 0.7Ω at
2˚C), which can deliver a
maximum current of
1.5A.

The device is housed in
a QFN28 type package
measuring 6.0 by 6.0mm.

It incorporates error de-
tections including stall
detection, thermal shut-
down, over-current detec-
tion and open load
detection, and provides a
flag output to indicate the
presence of any error.

Long-life E-Mark certi-
fied in-vehicle computers
from IBase Technology
have a cable-free board
design. The MPT-7000V
with seventh and sixth
generation Intel Core
processors and the MPT-
3000V with Intel Atom
E3845 processor are for
autonomous vehicles and

fleet management.
The rugged systems op-

erate from -40 to +70˚C
and can withstand shock
and vibrations via a tri-
axial G-sensor to help
them adapt to turbulent
conditions. In case of ir-
regular vibrations, volt-
ages or temperatures,
users can set up self-de-

In-vehicle computers with cable-free design
bugging alarms to elimi-
nate any issues.

The MPT V units have
a swappable and flexible
12 to 36V DC power sup-
ply to meet requirements
in different regions.

Support for dual wan
card, 3G, 4G and LTE
mPCIe modules with M.2
interface and two separate
sim slots insures connec-
tivity remains stable
when roaming, accessing
and connecting to other
network signals.

IO includes two Gigabit
Ethernet, two USB and
three com ports for op-
tional Can Bus 2.0B and
OBD-II.
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With its BA8290xYxx-C
series, Rohm provides au-
tomotive-grade op-amps
with noise immunity.

The output voltage fluc-
tuations are suppressed in
all frequency bands to
less than ±1%, compared
with ±3.5 to ±10% with
conventional products.
This allows, for example,
sensor signals to be am-
plified without the need
for noise countermea-
sures, which reduces de-
sign load and contributes
to reliability.

The series is suited to
automotive applications
where sensors are used
along with the core sys-
tems for electric and hy-
brid electric vehicles.

They eliminate the ef-
fects of noise in automo-
tive sensor applications
by using a vertically inte-
grated production with

Op amps provide noise immunity

analogue design tech-
nologies and bipolar
processes.

They combine a noise
countermeasures circuit,
layout and bipolar
processes.

This approach reduces
the number of compo-
nents required for noise
suppression – three RC
filters for input, output

and power supply – and
meets noise-related chal-
lenges in the development
of automotive electrical
systems, while contribut-
ing to lighter design load
and reliability.

The series is AEC-
Q100 qualified. It is char-
acterised by a current
consumption of 0.5 or
0.7mA.

The ICs are available in
four versions with two or
four op-amps and a sup-
ply voltage from 3.0 to
36V. Their input offset
voltage is typically
around ±2mV up to a
maximum of ±6mV, and
the input voltage is be-
tween VEE and VCC-
1.5V.

Operating temperature
is -40 to +125˚C. Sop8,
msop8, sop14 and ssop-
B14 packages are avail-
able.

Applications include
EV and HEV inverters,
ECUs, gearboxes, electric
power steering, lamps, air
conditioning, EV charg-
ers, navigation, combina-
tion switches and other
vehicle electronic circuits
affected by noise.

Samples are now avail-
able with OEM quantities
from June 2018.

Microchip’s Pic18 prod-
uct line has been ex-
panded to include a line
of 8bit microcontrollers
that combine a Can bus
with an array of core in-
dependent peripherals
(CIPs). The CIPs increase
system capabilities while
making it easier for
designers to create Can-
based applications with-
out the complexity of
added software.

An advantage of using a
K83 MCU in Can-based
systems is that the CIPs
provide deterministic re-
sponse to real-time
events, shorten design
time and can be config-
ured through the MPLab
code configurator (MCC)
tool.

The family is suitable
for using Can for automo-
tive accessories as well as
applications in medical
and industrial.

The Pic18 K83 devices
contain 15 CIPs includ-

ing: cyclic redundancy
check with memory scan
for ensuring the integrity
of non-volatile memory;
direct memory access en-
abling data transfers be-
tween memory and
peripherals without CPU
involvement; windowed
watchdog timer for trig-
gering system resets;
12bit analogue-to-digital
converter with computa-
tion for automating ana-
logue signal analysis for
real-time system re-
sponse; and complemen-
tary waveform generator
enabling high-efficiency
synchronous switching
for motor control.

The MCC is a software
plug-in that provides a
graphical interface to
configure peripherals and
functions specific to the
application. This is incor-
porated into a download-
able MPLab X IDE and
the cloud-based MPLab
Xpress IDE.

Can bus combines with
peripherals on MCU

A potting compound for
automotive and power
electronics protects com-
ponents such as sensors at
high temperatures and is
said to be easy to handle.

The Delo-Duopox
CR8031 two-component
epoxy resin shows good
adhesion to plastics such
as PA or ABS. Even with
PE, a compression shear
strength of 20MPa was
reached after plasma pre-
treatment, although this
cheap and resistant plas-
tics is difficult to bond
due to low surface energy.

With an elongation at
tear of 5%, it is tough-
hard and withstands per-
manent temperatures of
up to +180˚C. Even after
1000 hours of storage at
maximum temperature of
use, or at +85˚C and 85%

Epoxy resin protects
components from heat

air humidity, the prod-
uct’s mechanical proper-
ties remain unchanged.

Furthermore, it is resist-
ant to oil and fuel, a prop-
erty that makes it suitable
for applications in the en-
gine compartment, for ex-
ample for potting sensors
and printed circuit boards
or for sealing housings.

The epoxy resin
achieves this reliability
without any fillers. Since
there is no risk of filler
sedimentation, no stirring
of the potting compound
is required and, conse-
quently, no degassing ei-
ther, which results in a
simpler design. Addition-
ally, this low-viscous
product exhibits good
flow behaviour.

It is mixed in a 2:1 ratio.
Not only can it be used
for fully automatic pro-
duction, but it is also
suited to semi-automatic
processes in medium pro-
duction volumes. Dis-
pensing guns with their
static mixing tubes allow
the resin to be applied vir-
tually like a one-compo-
nent adhesive.

The epoxy resin has
been optimised for fast
production and can be
heat-cured within 10min
at +80˚C. Without addi-
tional heating, it reaches
its functional strength
after 16 hours of curing at
room temperature.


