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Mercedes-Benz Vans has unveiled its van of the future. Called AdVANce,
the all-electric vehicle combines various innovations for last-kilometre
delivery in urban and suburban environments. It can digitally connect all
people and processes involved, from the distribution centre to the
consignee. It includes a fully automated cargo space and integrated
delivery drones.
For example, if a parcel service provider stops the vehicle in a residen-

tial area, it will be possible to deliver multiple packages to nearby
consignees autonomously by air – even if they are not at home – in
addition to manual delivery. This makes the deliverer’s job easier and
reduces delivery time.
Mercedes-Benz envisages deployment of the van boosting efficiency by

up to 50 per cent on the last kilometre. The vehicle is equipped with a
75kW electric drive and – depending on the intended application – has a
range of 80 to approximately 270km.

Mercedes unveils van of the future

IBM is investing $200m
in the global headquarters
for its Watson IoT (inter-
net of things) business in
Munich because of its
closeness to major auto-
motive companies, a key
market for the platform as
connected cars are set to
make up the bulk of IoT
connections.
The company has also
started a multi-year part-
nership with automotive
supplier Schaeffler to ac-
celerate the digital trans-
formation of operations
using Watson’s cognitive
intelligence.
Schaeffler will analyse
data from millions of sen-
sors and devices across its
operations and provide
insight to improve flexi-
bilty, make faster deci-
sions and optimise
equipment performance.
The money spent on the
Munich HQ is part of a
global $3bn being in-
vested to bring cognitive
computing to the IoT.
The investment, one of

IBM spends $200m to
bring IoT to automotive

the company’s largest
ever in Europe, is in re-
sponse to escalating de-
mand from customers
looking to transform op-
erations using a combina-
tion of IoT and artificial
intelligence. IBM has
6000 clients globally who
are tapping Watson IoT,
up from 4000 eight
months ago.
The headquarters will
be home to cognitive IoT
collaborative hands-on
industry laboratories
where clients and partners
can work with IBM’s
1000 Munich-based re-
sear-chers, engineers, de-
velopers and business

experts to drive innova-
tion, including in the au-
tomotive industry.
“IBM is making
tremendous strides to en-
sure businesses around
the world can take advan-
tage of this incredible pe-
riod of technological
transformation and de-
velop products and serv-
ices that really change
people’s lives,” said Har-
riet Green, global head of
the Watson IoT business.
IBM is adding to the
platform capability that
connects IoT data to
blockchain, which is al-
ready being used by
Finnish company Kinno
to track, monitor and re-
port on container status
and location.
IBM is also improving
the security and interface.
For example, Local Mo-
tors is using a Watson
powered natural language
interface for Olli, a self-
driving vehicle capable of
a natural language inter-
action with passengers.

Local Motors founder
John Rogers with the
Olli self-driving vehicle
that uses IBM Watson

Arm aims to increase its
share in the automotive
market with the Cortex-
R52 processor that in-
cludes advanced safety
features for autonomous
vehicles. ST Microelec-
tronics is the first com-
pany to license the
processor to create highly
integrated SoCs for the
automotive market.
The core was designed
to address functional
safety in systems that
must comply with ISO
26262 Asil D and IEC
61508 Sil 3 in automotive
and industrial markets.
“The Cortex-R52 is the
first processor built on
theArm v8-R architecture
and it was designed from
the ground up to address
functional safety,” said
James McNiven, general
manager at Arm. “We are
helping partners to meet
particular market oppor-
tunities, especially in
fully autonomous vehi-
cles and robotics systems
where specific functional-
ity is required for safety-
critical tasks. By docu-
menting the strict devel-
opment process, fault
modelling and supporting
software isolation,Arm is
enabling a faster route to
market for partners ad-
dressing these applica-
tions.”
The Cortex-R52 pro-

Arm tackles functional safety
with Cortex-R52 launch

vides hardware-enforced
separation of software
tasks to ensure safety-
critical code is isolated.
This lets the hardware be
managed by a software
hypervisor policing the
execution and resourcing
of tasks. By enabling pre-
cise and robust separation
of software, it decreases
the amount of code that

must be safety certified,
speeding up development
as software integration,
maintenance and valida-
tion is easier. The proces-
sor deals with increased
software complexity
while delivering deter-
minism and fast context
switching.
“The Cortex-R52 sup-
ports our smart driving

vision by enabling a new
range of high-perfor-
mance, power-efficient
SoCs for any in-vehicle
application demanding
real-time operation and
the highest levels of func-
tional safety, including
powertrain, chassis and
adas,” said Fabio
Marchiò, group VP at ST
Microelectronics.
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Maxim is planning a
major focus on automo-
tive at next month’s Elec-
tronica exhibition in
Munich, and over the
next six months will be
introducing a range of ac-
tive antenna products to
improve communications
between vehicles.
“Transactions between
vehicles have to happen
very quickly,” said Kent
Robinett, vice president
for automotive sales and
marketing. “This is a key
requirement and we are
developing some very
nice products on this.”
He said the company
was trying to drive down
the costs of its automotive
range so the latest fea-

Maxim gears up for Electronica

tures will not just be used
by high-end vehicles.
“These features need to
be in low-cost cars so
they can benefit every-
body,” he said.

However, he said that
he believed level four and
five autonomous vehicles
were still “a long way
away” but features such
as automatic cruise con-

trol and autonomous
braking meant that a sig-
nificant amount of the
functionality was already
being deployed.
“Two years ago, info-
tainment was the key
thing that consumers
wanted, but now it is
safety,” he said.
He said in the USA this
shift had been very no-
ticeable, and it was being
driven by OEMs.
“If one car maker brings
something out, they all
want it,” he said.
Ruth Hernández, vice
president for sale and
marketing, added: “Auto-
motive is a crucial mar-
ket. I am very excited.We
have invested very heav-
ily in the automotive mar-
ket. It is the fastest
growing market for ana-
logue in Europe.”
A big selling point for
young people has become
smartphone integration.
However, the young peo-
ple Robinett believes will
be the ones driving the
move towards au-
tonomous vehicles.
“There will still be a
bunch of sports cars
sold,” he said. “That is
still going to exist. But
there are a lot of young
people who don’t want
that. They don’t know
how to navigate, they
don’t know how to read a
map, and they don’t want
to drive.”

Kent Robinett and Ruth Hernández

Exida has verified that
the Autosar 4 basic soft-
ware from Vector fulfils
the requirements of ISO
26262 up to Asil D. Vec-
tor claims this makes it
the first company to offer
software that has been
certified by an independ-
ent assessment.
To ensure safety-related
and non-safety-related
software components do
not interfere with one an-
other, their data are usu-
ally stored in separate
memory areas. With Vec-
tor’s basic software they
can be executed in the
same partition as the

safety-related application
software.
This approach increases
performance, because
task switching, repro-
gramming of the memory
protection unit and addi-
tional copying can be
eliminated. In addition,
safety requirements pre-
viously implemented on
the application level can
now be allocated to the
basic software.
In the assessment, the
operating system and the
software components for
Can, Lin and Flexray
were evaluated as were
the components for sys-

tem control and memory
management.
Vector applied the rele-
vant methods of ISO
26262 for developing its
safe basic software. The
focus was on the use of
verification methods to
achieve full coverage for
the user configuration de-
spite the high configura-
bility of the modules.
In the assessment, it
was verified that all soft-
ware modules were suffi-
ciently free from inter-
ference. Semi-formal de-
sign and traceability
records were created for
the assessed components.

Exida certifies Vector Autosar 4 to Asil D

Volvo Cars and automo-
tive safety firm Autoliv
have signed a letter of in-
tent to set up a jointly
owned company to
develop next-generation
autonomous driving
software.
The planned company
will have its headquarters
in Gothenburg, Sweden,
and an initial workforce
taken from both compa-
nies of around 200, in-
creasing to more than 600
in the medium term. The
company is expected to
start operations early next
year.
This is claimed to be the

first time a leading pre-
mium car maker has
joined forces with a tier-
one supplier to develop
new adas and au-
tonomous driving tech-
nologies.
“By combining our
know-how and resources,
we will create a world
leader in autonomous
driving software develop-
ment,” said Håkan
Samuelsson, president of
Volvo Car. “This means
we can introduce this ex-
citing technology to our
customers faster.”
The company, which
has yet to be named, will

Volvo forms joint venture with Autoliv
develop systems for use
in Volvo cars and for sale
byAutoliv to all car mak-
ers globally, with rev-
enues shared by both
companies.
“There are no two com-
panies that can claim to
have done more for auto-

motive safety worldwide
than Autoliv and Volvo,”
said Jan Carlson, chair-
man of Autoliv. “This
new company is a recog-
nition of the fact that au-
tonomous driving is the
next step to transform
road safety.”

Jan Carlson (left) with Håkan Samuelsson
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Machine learning will be
a key element in the tran-
sition to autonomous ve-
hicles, believes Steve
Glaser, senior vice presi-
dent at Xilinx.
“We are focusing on
machine learning,” he
said, “and looking at how
to bring this into automo-
tive for vision systems.”
He said this lay at the
heart of the move from
adas to autonomous vehi-
cles.
“This involves machine
learning algorithms, or
artificial intelligence,” he
said. “We want to make
these smarter so they can
address more situations.
Our development envi-
ronments are being en-
hanced to support

machine learning.”
This was part of the rea-
son behind Xilinx’s re-
cent acquisition of
California-based middle-
ware IP company Auviz
Systems.
“We invested in them
because they do machine
learning,” said Glaser.
“This can make the most
out of our massively par-
allel DSP engine for
building intelligent plat-
forms.”
Sensor fusion, he said,
was also becoming a big
driver for the next gener-
ation and said that what
Xilinx helped develop
five years ago was what
was being used in cars
today. As of May this
year, Xilinx parts were in

adas systems in 85 mod-
els from 23 car makers.
“And it is continuing to
grow,” he said. “Our cus-
tomers want to blend the
different types of sensors
in different configura-
tions. The software algo-
rithms are getting very
complex.”
Safety, he said, was
driving the company to
higher and higher levels
as car makers moved up
the Asils.
“Automotive is driving
us harder than anything
now as we try to combine
the data,” he said. “They
will take anything we can
give them.”
Key to this will be 7nm
products and he said auto-
motive companies were

Autonomous vehicles will
need artificial intelligence

Steve Glaser:
“Automotive is
driving us harder.”

collaborating with Xilinx
on this as they strived for
level-four autonomous
driving.
“This is driving them to
a whole new level,” he
said. “They are going to
need all the performance
we can give them.”

Mahindra & Mahindra
has launched Digisense, a
technology to connect its
vehicles, tractors, lorries
and construction equip-
ment to the cloud.
The technology will be
available across the com-
pany’s mobility products
from commercial and
passenger vehicles to
tractors and construction.
The firm says this makes
it the first OEM in India
to integrate its products
onto a cloud platform.

It empowers owners,
fleet operators, drivers,
dealers and service teams
to access information
about vehicles in real
time from the driver’s
seat and afar.
Drivers can contact
emergency services or
pull up a route planner at
the touch of a button, fleet
owners and dealers can
track the location of their
vehicles in real time,
while remote diagnostics
and reports allow service

teams to monitor a vehi-
cle’s health and produc-
tivity parameters.
“Digitisation is emerg-
ing as a key differentiator
for business transforma-
tion and connected vehi-
cle technology is one
such manifestation,” said
Pawan Goenka, executive
director at Mahindra &
Mahindra. “At Mahindra
we regularly challenge
conventional thinking and
create disruptions and the
launch of Digisense 1.0 is

one such effort to adopt
technology to develop
new ecosystems.”
The technology will ini-
tially be available in the
Jeeto and Imperio small
commercial vehicles,
Arjun Novo tractor,
Mahindra Blazo heavy
commercial vehicle and
Earthmaster construction
equipment.
Available as a subscrip-
tion-based service, it will
eventually be deployed
across the entire line.

Mahindra connects vehicles to cloud
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Microchip Technology’s
Most 50 intelligent net-
work interface controllers
(inics) are powering the
infotainment systems of
Toyota’s Lexus GS line of
luxury sedans.
The Lexus GS is using
the OS81092 inic and the
car maker is one of more
than 30 manufacturers to
rely on Most technology
to transport video, audio,
packet and control data
throughout the vehicle.
“Audio quality is
clearly important to Toy-
ota, which promotes the
Lexus GS audio system
as ‘home-audio-system
quality in your home
away from home’,” said
Dan Termer, vice presi-
dent of Microchip’s auto-
motive information
systems division. “Most
technology delivers
through pure digital audio
transmission from source
to sink, and does so cost-
effectively, allowing si-
multaneous transmission

of audio and control over
a single cable.”
Microchip’s Most tech-
nology, used in more than
200 car models across the
globe, has an electrical
physical layer optimised
for use with unshielded
twisted pair copper wire.
The result is a system that
can predictably and effi-
ciently transport video,
audio, packet and control
data without time syn-
chronisation protocols,
using dedicated channels
for low processor over-
head in the main infotain-
ment control unit.
The remote-connection-
management and remote-
control capabilities of the
inics enable further op-
tions including the ability
to build slim processor-
less network nodes.
The inics also provide
standard hardware inter-
faces to processor and pe-
ripheral devices for the
efficient routing of infor-
mation, which simplifies

Toyota picks Microchip
Most 50 for Lexus GS

module designs. End
users can immediately
use the vehicle’s infotain-
ment system, due to the
inics’ fast network start-
up feature.
The Most Cooperation
standards enable automo-
tive OEMs and their tier-
one suppliers with a
proven and well-sup-
ported methodology for
defining and implement-
ing high-bandwidth info-
tainment and adas,
including a standard
physical layer and a ro-
bust method for system
management and control
with reliability and qual-
ity of service. Using Most
technology also results in
reduced weight for easier
compliance with environ-
mental regulations.
To facilitate develop-
ment, Most technology
comes with an ecosystem
of tools, software and
support. Tool vendors in-
clude: Optolyzer Mocca
family and Optolyzer Stu-
dio, both from K2L; soft-
ware stack can be Most
Linux driver, Most Net-
Services or DTCP-Stack;
schematics and layout re-
views such as Most
Check are available; and,
multimedia companion
IC products include video
encoding, DTCP content
protection, IO expansion
and power management.Toyota’s Lexus GS uses Most technology

Continental is developing
components and systems
for the series launch of
the electronic towbar,
also known as platooning.
“With platooning, the
truck, which is electroni-
cally coupled with the
lead vehicle, consumes
up to 15 per cent less fuel
thanks to safe slipstream-
ing,” said Michael Ruf,
head of the commercial
vehicles business unit.
“Even the lead vehicle
drives up to three per cent
more efficiently on ac-

count of the reduction in
air turbulence.”
Continental is focusing
on an interoperable inter-
net platform, which lor-
ries from different
manufacturers and fleet
operators can use to form
an electronic convoy on
motorways. Braking and
sensor data are transmit-
ted wirelessly from the
lead vehicle to the others.
Thanks to the electronic
towbar, the company en-
visages the possibility to
reduce initially the dis-

Continental focuses on
interoperability for platooning

tance between vehicles
from 50 to 15m at a speed
of 80km/h. Development
experts even predict that,
in the long term, it will be

technically possible to re-
duce this to only 10m.
The drivers in the con-
voy are supported by au-
tomated driving systems.

Platooning can cut fuel consumption

Harman’s B&O Play
audio is to be used in
Ford vehicles worldwide.
“Customers tell us they
value consistent, high-
quality audio, and our
collaboration with Har-
man helps provide that,”
said Raj Nair, Ford‘s ex-
ecutive VP. “This is just
one of the ways we are
creating richer, more en-
gaging in-vehicle experi-
ences for customers.”
B&O Play products
reimagine more than 90
years of audio heritage,
with natural materials,
distinctive design and
high-quality audio for
seamlessly integrated ex-
periences, whether a lis-
tener is at home, on the
go or, soon, in the car.
Ford announced the ex-
clusive collaboration with
Harman during last
month’s Further with
Ford conference. B&O
Play debuts in Ford vehi-
cles starting next year.
The approach creates a
customised audio experi-
ence with tailored speaker
placement and calibration
for each vehicle in the
range. This means dy-
namic tuning ensures op-
timal sound is maintained
in the cabin no matter
what driving conditions
are like and regardless of
where someone sits.

Ford selects
Harman for
in-vehicle
audio



NEWS

Page 9, October 2016 Vehicle Electronics Vehicle Electronics October 2016, Page 10

NEWS

Making its debut at this month’s Paris Motor Show, Hyundai Motor’s i10
has been enhanced with advanced active safety and connectivity features
from the segments above.
Like its predecessor, it comes with the choice of two petrol engines,

1.0-litre and 1.25-litre, driving the front wheels through five-speed
manual as standard or four-speed automatic gearboxes.
Connectivity features are integrated into the 18cm touch screen

navigation system. Apple Carplay and Android Auto guarantee seamless
integration, safe operation and mirrored functionality of mobile devices
based on iOS or Android. The navigation system provides real-time
traffic conditions, local weather and points of interest as well as the
position of speed cameras in countries where this is permitted.
Using a multi-functional camera, front collision and lane departure

warning systems are available. Front camera sensors alert the driver
acoustically and visually about collision dangers arising from other
vehicles or if unsafe movements are made while the car is driving over
60km/h.

Hyundai shows connectivity in Paris

At the Baidu World Con-
ference in Beijing, Baidu
CEO Robin Li and
NVidia CEO Jen-Hsun
Huang announced a part-
nership to use artificial
intelligence in the cre-
ation of a cloud-to-car au-
tonomous car platform
for local Chinese and
global car makers.
The partnership com-
bines Baidu’s cloud plat-
form and mapping with
NVidia’s self-driving
computing platform to
develop products for HD
maps, level-three au-
tonomous vehicle control
and automated parking.
“We’re going to bring
together the technical ca-
pabilities and the expert-
ise in AI and the scale of
two world-class AI com-
panies to build the self-
driving car architecture
from end-to-end, from
top-to-bottom, from the
cloud to the car,” Huang
said.
The two companies
have a long history of
working together on AI.
Using GPUs, Baidu re-
searchers such asAndrew
Ng have achieved some
of the key breakthroughs
that have made the mod-
ernAI boom possible. It’s
a boom that’s spawned
hundreds of start-ups over
the past few years.

Baidu and NVidia partner
on AI for self-driving cars

“We can start applying
these capabilities to solve
the grand challenges of
AI, one of which is intel-
ligent machines,” Huang
said. “One of the intelli-

gent machines we would
like to build in the future
is the self-driving car.”
That means making
driving safer, reducing
traffic fatalities, while

making transportation ac-
cessible to all, including
the disabled, elderly and
children.
Developing a fully au-
tonomous car is an end-
to-end systems problem,
from the in-car supercom-
puter, toAI algorithms, to
an always-updated 3D
map in the cloud, Huang
explained.
At the Baidu World
Expo, NVidia demon-
strated the Drive PX 2 in-
car AI supercomputer
development platform
and its DriveWorks soft-
ware to showcase what
goes on inside the brain
of an autonomous car.

Jen-Hsun Huang: “An intelligent machine we
would like to build is the self-driving car.”

Renesas and Taiwanese
foundry TSMC are col-
laborating on a 28nm em-
bedded flash process for
manufacturing microcon-
trollers for green and au-
tonomous vehicles. The
MCUs are slated for sam-
ple shipment and mass
production in 2017 and
2020, respectively.
The two firms have col-
laborated closely on
MCUs with on-chip flash
memory since the 90nm
generation. Four years
after working on a 40nm
MCU platform and pro-
duction, they are extend-
ing their collaboration to
develop 28nm MCUs.
“The auto industry is
undergoing a major trans-
formation, with next-gen-
eration green vehicles and
autonomous-driving on
the horizon,” said Ryuji
Omura, executive VP at
Renesas Electronics. “I
am confident the collabo-
ration on the technology
development of next-gen-
eration MCUs will de-
liver enhanced peace of
mind regarding the stable
supply to our customers.
We are committed to
building an MCU ecosys-
tem and continuing to act
as a leader in propelling
the MCU industry.”
Through the collabora-
tion, Renesas’ metal-
ox ide-n i t r ide-oxide-
silicon eflash technology
will combine with
TSMC’s 28nm high-K

Renesas and TSMC collaborate on 28nm MCUs
metal gate process to pro-
duce MCUs for au-
tonomous vehicle sensor
control, coordinated con-
trol among ECUs, fuel-
efficient engine control
for green vehicles, and ef-
ficient motor inverter
control for EVs.

“Collaborating with Re-
nesas demonstrates our
commitment to offering
competitive technologies
to achieve maximum
value for customers’
products,” said BJ Woo,
TSMC VP. “By leverag-
ing TSMC’s 28nm high-

performance, energy-effi-
cient technology, we be-
lieve we can showcase
how best we optimise one
of our advanced technolo-
gies to meet the demands
and innovation for the
next generation of auto-
motive devices.”

Itelma, a manufacturer
and distributor of auto-
motive equipment, has
selected Sierra Wireless’
family of smart automo-
tive modules and cloud-
based AirVantage IoT
platform to enable cellu-
lar connectivity and serv-
ice delivery for its
emergency response
ERA-Glonass units sup-
plied to the Russian auto-
motive market.
The connected car tech-
nology is being installed
in AvtoVaz’s Lada vehi-
cles, the first production
cars in Russia to carry the

emergency system.
“Sierra Wireless pro-
vides us with leading-
edge automotive connec-
tivity that is reliable and
scales easily,” said
Alexander Sokolov,
deputy director of devel-
opment at Itelma. “They
are providing us with a
fully automotive-grade
module, as well as a de-
vice and connectivity
management platform.
This supports our vision
of developing innovative
technologies for con-
nected cars and services
in the future.”

Using the smart auto-
motive modules, the
ERA-Glonass emergency
response unit automati-
cally locates a vehicle and
transmits SOS signals
through mobile networks
to responder services dur-
ing an emergency. In the
event of an accident, in-
formation transmitted
contains the exact coordi-
nates, time and severity
of the accident, as well as
the vehicle registration
number. The driver can
also send a signal by
clicking the appropriate
button.

Sierra Wireless connects Lada in Russia
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Despite the high profile of
electric and hybrid vehi-
cles, conventional petrol

and diesel-powered models will
remain the majority of the market
for many years to come. Around
85 per cent of global light vehicle
output is expected to be conven-
tionally powered in 2023, as can
be seen in Fig. 1.

EVOLUTION
Ian Riches takes a look into the
powertrain market However, that does not mean the

powertrain control requirements
for these vehicles are not chang-
ing. Vehicle manufacturers and
their suppliers are facing ever-
tightening controls on both fuel
economy and exhaust emissions.
This was the case before the re-

cent emissions scandal involving
diesel engines, but is arguably
even more pressured now.

The result is that there are in-
creasing requirements for more
complex after-treatments, and the
fitting of after-treatments to vehi-
cles that had previously not used
them. Ensuring that these after-
treatments operate correctly

clearly requires more complex
control of the powertrain. Indeed,
Mercedes already fits particulate
filters to some of its petrol engine-
models, starting in 2014 on the
W222 S500. The company has
said use will expand as it updates
its engines.

As well as after-treatment
changes, control strategies are
also becoming more complex,
with an increasing use of model-
based control rather than simpler
map-based techniques. Moving to
model-based control typically
means greater processing require-
ments. In some cases specific ac-
celerator IP can be used, but it is

more common to support model-
based control directly on the
processor core. This needs float-
ing point support and, for efficient
execution, the inclusion of some
specific maths operations also
helps.

Although electrified vehicles
still make up a relatively small
part of total global light vehicle
production, this proportion will
undoubtedly grow significantly
as emissions targets tighten and
vehicle manufacturers continue
to release more affordable and
desirable products.

Some research done by Strategy
Analytics shows that demand for
all types of electrified vehicles is
predicted to grow from five per
cent of total production in 2016 to

15% by 2023.
Total HEV and EV production is

forecast to grow from around 3.3
million units in 2015 to 11.6 mil-
lion by 2020, a unit CAAGR of
over 28%. This is way above the
expected 1.6% annual growth rate
for conventionally-powered vehi-
cles and 3.3% annual growth rate
of production overall. Demand for
electrified vehicles is forecast to
grow further to more than 17.0
million units by 2023.

Vehicle types
There are many different types of
electrified vehicles, which can be
broadly categorised in order of
their degree of electrification.

Mild hybrids are where the elec-
tric motor is typically less than

The Toyota Prius is
a good example of the maturing
of the full hybrid segment
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15kW and has only torque assist
rather than any pure electric drive
function. Vehicles of this type will
see the second fastest growth of
the various hybrid types, at a
CAAGR of 45% over the 2015 to
2020 period. This is highly de-
pendent upon the successful intro-
duction of 48V technologies. This
type of 48V mild hybrid is partic-
ularly expected to emerge in
strength in Europe, as OEMs seek
to develop cost-effective petrol-
powered alternatives to diesel en-
gines.

Full hybrids are where the elec-
tric motor is typically more than
30kW and can drive the car with-
out any assistance from the inter-
nal combustion engine. The
battery fitted to these vehicles is
typically small, and the electric-
only range is thus normally lim-
ited to just a few kilometres.
These types of vehicles will see
the slowest growth, with a
CAAGR of 8% from 2015 to
2020, still well above the 3.3%
overall market growth. This seg-
ment is currently by far the most
popular and mature – for example
the Toyota Prius – and thus
growth is harder to achieve. In ad-
dition, demand is moving away to
plug-in variants in some cases.

Plug-in hybrids are similar to

the full hybrids, with a powerful
electric motor, but typically with a
much larger battery that can be
recharged from an external
source, and thus a much larger
electric only range. They thus can
offer the best of all worlds, with
an electric-only range suitable for
every day commuting, but a
petrol-supported range and high-
speed petrol refuelling to allow
much longer trips. These types of
vehicle will see the fastest growth,
with unit CAAGR of 54% over
2015 to 2020. Plug-in hybrid pro-
duction is thus expected to over-
take the full hybrid market in
2020.

Pure electric vehicles have no
petrol or diesel engine. They will
see the third-fastest growth, with a
unit CAAGR of over 34% over
the 2015 to 2020 period, albeit
from a very low current base.
New models from volume car
makers will be required for these
forecasts to be met. The cost and
range of these vehicles will likely
continue to limit their adoption for
some time to come.

Processors
This change in the powertrain mix
– together with the pressure on
emissions and fuel economy in
conventional vehicles – is leading

to increased demands on power-
train controllers and their embed-
ded processors. Hybrid vehicles,
which feature both an internal
combustion engine and electric
motor drive, need to have both of
these systems controlled, as well
as sophisticated algorithms to de-
cide the combination of output
from the two propulsion sources
in response to the driver’s dy-
namic torque demand. Battery
management systems are also re-
quired to monitor and control the
charging, discharging and thermal
management of the typically
lithium ion battery packs. Plug-in
hybrids and pure EVs additionally
require an on-board charger con-
troller and hence, in total, could
be running with half-a-dozen
32bit microcontrollers for the
powertrain alone.

Even on the conceptually sim-
pler pure electric vehicles, the
control strategies can be complex.

The electric motor is typically
handling both acceleration and de-
celeration torque requests, as the
vehicles make use of regenerative
braking.

Some vehicles are using multi-
ple electric motors for higher
performance. Elements of
dynamic control in terms of
torque vectoring and front-rear
torque split need to be managed
and controlled.

Overlaying all these perform-
ance requirements is the increas-
ing need for functional safety. The
driver is getting ever further re-
moved from direct control of the
torque output, so ensuring a pre-
dictable and safe motor response
in all circumstances is required.

In addition, recent years have
seen an ever-increasing focus on
functional safety across all auto-

Mercedes already fits particulate filters to some of its petrol engine-models such as the S500

Fig. 1: Light vehicle production by powertrain type

motive applications, with the pub-
lication in 2011 of ISO 26262. An
example of one area in which this
impacts powertrains is in battery
management systems for electric
and hybrid vehicles. The large
90kWh lithium ion battery pack in
a Tesla contains the equivalent
amount of energy as 77kg of TNT
explosive. Although this remains
less energy than stored in a typical
vehicle’s petrol tank, the correct
thermal and charge management
of these batteries – overseen by
electronic control units – is vital
to ensure safe operation.

Semiconductor vendors have
thus been required to help sup-
port, both in terms of the specific
design features of their products
such as dual core lock step, ECC
protected memory and buses, and
the design processes, for example

the provision of a safety manual
and support for IEC 61508 SIL 3
and ISO 26262 Asil D.

The final emerging challenge for
powertrain control is the trend to-
wards centralisation. A current
high-end vehicle can have more
than 100 separate electronic con-
trol units. Within powertrain sys-
tems it is not uncommon to have
separate controllers for basic in-
ternal combustion engine control,
valve-train control (for example
BMW Valvetronic), transmission
control, as well as control of any
traction motors, inverters and bat-
teries in a hybrid vehicle.

Many OEMs, especially those at
the luxury end of the market, are
now seeking to consolidate con-
trol functions into a smaller num-
ber of more powerful ECUs.

These controllers are likely to be

multiple processor devices, with
each processor itself likely featur-
ing multiple cores and running
multiple applications. The ability
to run multiple operating systems
and virtualise tasks under hypervi-
sors will become increasingly im-
portant for all automotive
application areas, not just in the
infotainment domain.

It was clear from presentations
and discussions at the June 2016
Ludwigsburg Automobil Elek-
tronik Kongress that BMW, Mer-
cedes and Audi are all pursuing a
centralisation strategy for their fu-
ture vehicle architectures. It was
also clear that the task is non-triv-
ial, and that a jump from highly
decentralised straight to highly
centralised is very unlikely. From
this it’s logical to expect a grow-
ing use of so-called domain con-
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Fig. 3: Functional safety controls risk of hazards

troller type architectures, which
see the integration of functions
within a single vehicle domain
such as the powertrain into a sin-
gle controller.

One vision of where this trend
may lead was given recently by
BMW in a recent announcement
of its upcoming autonomous vehi-
cle platform. BMW made it clear
than it foresaw such a vehicle es-
sentially having two large con-
trollers – one to control the
vehicle, and one to control the in-
fotainment platform. This is a
long-term trend, and unlikely to
have any impact on the volume
market this side of 2020. How-
ever, semiconductor investment
cycles are long, and action is re-
quired now to meet these emerg-
ing requirements.

The upshot of these changing
and challenging requirements is
that demand for processors used
in engine control applications is
expected to exceed $1bn in 2023.
This represents around 9% of the
total demand for processors in
OE-fit light vehicle applications.

Within these engine control ap-
plications, processor demand from
electrified powertrains is growing
far faster than that for conven-
tional petrol and diesel-powered
vehicles. As can be seen from Fig.

Fig. 2: Processor demand from engine control applications

2, by 2023 over 37% of all engine
control processor demand will
come from electrified vehicles.
This is much higher than the 15%
of production that these vehicles
will represent, as many of these
electrified vehicles will be hy-
brids, and thus require control of
the petrol or diesel engine as well
as the motor, inverter and battery.

In 2020, a typical petrol-only
powered vehicle will have around
$7 of processor content in engine
control applications. For a plug-in
hybrid vehicle, that processor con-
tent in engine control will be
much higher in 2020, at over $34.

Implications
With powertrain processors today,
most are using proprietary archi-
tectures, however there are a num-
ber of indications that this could
change for future iterations. All
automotive-focused semiconduc-

tor vendors face the significant
challenge of investing large sums
in these proprietary architectures
to continue to update them for
next-gen powertrains. The re-
quirements are not static, and de-
cisions will need to be made on
when or if to update product line-
ups. An off-the-shelf product that
already has the required safety
features and processes with docu-
mentation for safety-critical appli-
cations could accelerate time to
market for new designs.

In the longer-term, as automo-
tive control becomes more cen-
tralised, some OEMs such as
BMW have the vision of centralis-
ing all significant vehicle dynamic
control into a single module. This
is being done as part of the move
towards more automated vehicles.
In the context of a seismic shift
from multiple, distributed control
boxes to a smaller number of
more powerful devices, the move
from a proprietary architecture to
a standardised one looks more ap-
petising.

Ian Riches is
director of
Arm’s global
automotive
practice
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In times in which the semicon-
ductor electronics market is
going into saturation, the auto-

motive industry shows an above-
average increase in sales.
Functional safety requirements

AT
THE
CORE

Stefan Kouba explains how to
deliver innovative automotive
sensor concepts with core
independent peripherals

and the trend towards future au-
tonomous vehicles is driving
R&D to solve an ever increasing
amount of problems using smart
electronics for ensuring comfort
and safety in the vehicle.

The demands on processing
power continue to rise but at the
same time more and more applica-
tions have to deal with a reduced
power consumption budget. With
the rapid adoption of engine start-
stop functions to reduce emis-
sions, electrical systems have to
be energy efficient and so must
not draw high amounts of power
while the engine is not running.
However, all tasks must be com-
pleted in time and without com-
promising vehicle safety.

The performance of a 32bit
processor is stated in millions of
instructions per second (Mips). At
high clock rates, individual tasks
can be processed at higher speed,
however this requires large
amounts of software. While this is
feasible, it drives the need for
larger memories on the chip.

Since it is necessary to realise
this processor architecture with
small cmos process nodes to keep
the 32bit core as small as possible
and cost effective, it also has the
benefit of larger and more com-
pact flash memories that are re-
quired due to the 32bit overhead.

This causes a problem as the
higher CPU usage demands an in-
crease in power consumption. In
addition, the leakage current of
the various transistors is quite
high so achieving low sleep mode
currents can be quite challenging.

In contrast, 8bit microcontroller
cores are relatively small, so
larger geometry cmos process
nodes can be used, which have
thicker gate oxides and higher
transistor threshold voltages.
Therefore, the CPU and logic can
operate at higher voltages, more
analogue components can be inte-
grated, and higher currents can be
provided at the output, for exam-
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ple 100mA at certain pins. Higher
threshold voltages also provide a
lower signal-to-noise ratio and
increase the noise immunity.

Finally, leakage currents decrease
as transistors have larger geome-
tries, and lower quiescent currents
can be achieved in various sleep
modes.

Usually, lower clock and Mips
rates achieved by 8bit cores may
cause a performance challenge in
certain applications, so an innova-
tive implementation is necessary
to ensure complex tasks still can

be completed with acceptable
throughput and latency.

Therefore, complex system
tasks need to be offloaded to inde-
pendent processes to keep the
CPU load as low as possible. This
core independent peripheral (CIP)
can then perform tasks with
higher performance by simply
operating in parallel.

Consider a task that requires a
lot of CPU cycles or intensive ac-
cess to flash or ram. A small CIP
can be implemented on the chip to
perform this task quickly and in-

dependent of CPU or memory in-
teraction. Instead, the CPU can
manage supervisor functions or
add more redundancy. This be-
comes increasingly important due
to higher demands on functional
safety.

The obvious benefit is that due
to the reduced CPU load the core
itself can remain in a sleep mode
for much longer, thereby lowering
power consumption. This is a very
important aspect for sensing ap-
plications in the automotive area.

In the areas of power supplies
and power electronics for LED
headlamps, DC-DC converters for
12 to 48V systems or USB-C
chargers, optimal methods are
needed for the complex task of
current and voltage control in real
time. At the same time, microcon-
trollers have to support intelligent
interfaces such as serial interfaces,
Lin and so on.

CIP is ideal for this kind of ap-
plication. A control scheme can be
implemented with an arithmetic
block in hardware. An otherwise
software-intense PID controller
can be implemented easily, and
additional interfaces such as op
amps and fast switching compara-
tors can be interconnected with
each other.

Also the fine tuning of overcur-
rent protection and safety features
is possible. The PWM output con-
trolling the transistors can now
enable and disable the signal with-
out interruption supporting the
best system performance. The mi-
crocontroller solely configures
and monitors the functionality
and can focus its performance on
serial communications or other
tasks.

It should be noted that more and
more glue logic is integrated into

Fig. 1: In an ultrasonic sensor, the amplitude and timing
of the signal must be evaluated and determined accurately

Fig. 3: Core independent peripherals can interconnect blocks to
build a smart serial communications controller

Fig. 2: How a built-in op amp boosts the signal to let it be
compared with an adjustable threshold value

8bit microcontrollers. This combi-
natorial logic cell (CLC) consists
of gates and flip-flops, which
allow peripherals to be internally
connected to each other. The regu-
lation scheme can be intercon-
nected as feedback via AND or OR
gates, timers, PWMs, analogue
peripherals, ADC sampling and so
on. This flexibility opens up new
methods that are not possible with
a digital domain software flow
control.

These logic cells will also be ac-
tive while the CPU remains in a
sleep mode. Thanks to interrupts
generated in the logic cell, the
hardware can be activated which
optimises quiescent current time
and hence power consumption.

Another example is an ultra-
sonic sensor. The amplitude and
timing of the signal must be eval-

uated and determined accurately,
see Fig. 1. The pulse duration is
known but the exact time of the
pulse arrival is unknown. This
kind of task can be implemented
with special asics or as in this case
with smart core independent
peripherals.

Another key requirement of sys-
tems being measured relates to the
signal generated by the sensor
being relatively small and needing
to be amplified to provide reliable
measurement data.

The intelligent analogue ap-
proach with CIP differs from pre-
vious concepts. The fact that
analogue peripherals can be inter-
connected inside the chip means
the number of external pins can be
reduced, which allows the use of
smaller and more affordable
microcontrollers. This also means

that the entire system functional-
ity can be fully automated.

Fig 2 shows how a built-in op
amp (OA) boosts the signal being
measured, so it can be compared
(comp) with an adjustable thresh-
old value from the built-in DAC.
The output starts a hardware timer
(HLT), which, by using an ad-
justable delay of the ADC mod-
ule, can trigger exactly at that
time. A CLC is in charge for that.

Thus the best possible desired
time for the measuring signal can
be filtered out. Therefore, for the
maximum amount of time the
MCU can stay in low-power mode
and only collect the measured
value.

For serial interfaces in systems
of this type, Lin is commonly
used, and supported by a dedi-
cated Lin uart. Other low cost and
high data rate serial protocols are
also used, for example PSI5 or
Sent. Dedicated hardware mod-
ules are less common to support
these emerging protocols, but
again CIP can be used to intercon-
nect these blocks to build a smart
serial communications controller
such as a PSI5-capable system,
see Fig. 3.

Conclusion
Complex control and sensing
problems are not necessarily
solved best in software neither
will their power consumption. In
highly optimised systems, core in-
dependent peripherals help to re-
duce power consumption. In
addition, applications can be sup-
ported with an easy to use, cost
effective 8bit microcontroller.

Stefan Kouba is European mar-
keting manager for Microchip’s
automotive products group



TEMPERATURE MANAGEMENT TEMPERATURE MANAGEMENT

Vehicle ElectronicsPage 21, October 2016 Vehicle Electronics October 2016, Page 22

ROAD HEAT
Meirion Buck discusses protecting vital high temperature
wiring and connectors from engine hot spots
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Modern engine design has
evolved, not just to
achieve improved per-

formance, but to meet changing
regulations relating to safety,
noise and emissions. The drive for
greater efficiency and the reduc-
tion of NOx particulates has, in
particular, been subject to increas-
ingly stringent legislation.

In the past 24 years, engine and
vehicle makers have invested
heavily in developing technology
that has seen the levels of NOx
and particulate matter fall dramat-
ically. The introduction of the
Euro 6 and USA10 set some of
the most stringent regulations for
emissions, with permitted NOx
levels of a diesel engine reduced
by 75 per cent and particulate
matter reduced to 0.01gm/kWh –
or a further 66 per cent reduction
– compared with Euro 5. Both Eu-
rope and America are expected to
introduce further regulations in
2020.

Euro 6 represents a significant
step change from Euro 5 and
achieving compliancy alongside
the goals of increasing power,
tractability and efficiency has led
to a growing number of engine
design changes. For instance, the
introduction and use of exhaust
gas re-circulation (EGR), multiple
and variable geometry turbocharg-

ing, and diesel particulate filtra-
tion technologies among others,
have combined to create tempera-
ture hot spots within the engine
bay, particularly near the EGR, in-
jection and turbo systems.

In addition to these new tech-
nologies, improved controls, sen-
sors and system monitoring
modules are creating tightly pack-
aged engines, making the protec-
tion of specialist high temperature
cables even more pivotal.

One common answer is wrap-
ping the wiring in heat reflective
tape. While this acts as an effec-
tive heat shield, it can ultimately
be expensive due to the amount of
tape required and the potential
need for reapplication during
maintenance cycles. It also limits
the flexibility of the cables, which
can impact and limit the layout of
the system for a manufacturer.
Additionally taping doesn’t offer
protection for the connector,
which can leave it exposed and
vulnerable to damage from vibra-
tion, impact and fluid ingress.

Conduit and fittings that cover
both the cables and the connectors
solve many, if not all, of the prob-
lems created by wrapping heat re-
flective tape. They not only
provide the necessary protection
from dirt, as well as pressure,
steam or chemical cleaning, but
relieve the strain on wiring to pre-
vent disconnection or long-term
issues.

For example, there are products
designed to protect high-tempera-
ture cables from abrasion and
ingress in temperatures up to
+200˚C, representing a tempera-
ture rating increase of over 60 per
cent against standard ranges. Such
conduit and fittings are made from
specialist co-polyester and

polyamide, respectively, that pro-
vide long-term heat, age, tensile
and impact strength to protect
vital cable connections. Long-
term heat age testing ensures con-
sistent performance when the
correct high temperature wiring is
used.

While supporting the higher en-
gine temperatures and cables that
manufacturers and harness makers
now need to work with, there is
also a clear market requirement
for a full system that includes
both conduits and matching fit-
tings. Specifying and installing a
full system provides the user with
complete high-temperature wiring
and cabling protection, helping to
reduce further possible wiring
failures. It also means that a be-
spoke system can be developed in
partnership with individual manu-
facturers to guarantee the best
possible outcome for their specific
engine.

It is also important to ensure
that the fitting and connectors can
provide a high back-stop and pull-
off strength to guarantee a secure
and reliable connection.

With the arrival of efficiency-led
regulations and the on-going de-
mand for higher performing vehi-
cles that are also sensitive to noise
levels, the automotive industry
must now be taking the potential
for high temperature issues seri-
ously. Considering a complete
conduit system, which covers both
the high-temperature cables and
connectors, can be ideal for com-
pliance and im-
proved performance.

Meirion Buck is
senior design and
technical manager
for Harnessflex

Many infotainment and
dashboard systems re-
quire the battery voltage

to be distributed and converted to
a lower voltage. Automotive step-
down or buck regulators provide
this function.

Regulators directly connected to
the vehicle battery, used as pre-
regulators, conduct different func-
tions. At first, they protect the
supplied application from battery
fluctuations – transient supply
voltages caused by load dump, for
instance – thereby avoiding an ad-
dition of expensive countermea-
sures at the application side. Then,
they are capable of converting the
typically 5 to 15V battery voltage
source into a lower regulated volt-

Power on
Marco Gaeta and Carlo Protti explain
how an integrated power management
IC can benefit automotive infotainment
applications

age, typically 3.3 to 10V.
Linear regulators use a resistive

voltage drop to regulate the output
voltage, dissipating power in the
form of heat. They provide a very
stable voltage, with low noise and
high bandwidth, at the cost of
higher power dissipation, depend-
ing on the voltage difference be-
tween the input and the output.
The package itself can have prob-
lems when it has to manage high
power.

Looking at Fig. 1:

PdissLDO = (Vin-Vout) * Iout

Switching regulators work with a
phase difference of 90˚ between
voltage and current and are much

more efficient than a linear regu-
lator. Less energy is lost, thermal
management becomes easier, and
smaller components can be used.
On the other hand, switching reg-
ulators can be noisy and require a
control loop to manage the energy,
and often switches (mos) are ex-
ternal, increasing the BoM list.

By defining the efficiency (E) of
a switching regulator as the ratio
between output and input power:

E = Pout/Pin = (Vout * Iout)/
(Vin * Iin)

The power dissipation is given by:

PdissSW = Pin-Pout = (1-E)*Pin

A complex power management
system – see Fig. 2 – requires a
large number of ICs: pre-regula-
tors and post-regulators with dif-
ferent output voltages and current
requirements, mosfets, and many
others.

Design engineers can consider
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using a single integrated product
that embeds switching mosfets,
which can be used for pre-regula-
tion when connected to the vehi-
cle battery, or for post-regulation
when connected to a lower volt-
age. This, in addition to decreas-
ing time to market, provides the
ability to add features that can
simplify the design, application
size and cost.

A single package with more than
one regulated output voltage and
independent supply pins can help
increase the efficiency of the sys-
tem if one of the outputs is used
as pre-regulator and the remaining
outputs as post-regulated voltage,
having their supply connected to a
voltage lower than the battery,
provided by the pre-regulator. The
flexibility offered by such com-
pactness can be enhanced by
added features that don’t need to
be provided by other external ICs.

When the power stage is done
by internal switches in high and
low side configuration, their size
can be optimised to reduce the on-
resistance and therefore the con-
duction losses. The conduction
power loss (Pcon) is directly pro-
portional to the square of the aver-
age current in the power (Irms)
and the on-resistance (RDSon) of

the power itself.

Pcon = I2
rms * RDSon

Switching and gate driver losses
can be reduced with an optimised
design of the driving stage of in-
ternal switches. Knowing the
switching mosfets in an integrated
IC, this operation is simplified.

The high and low side charging
and discharging phase is very im-
portant from a timing point of
view, together with the dead time
between the high side turning off
and low side turning on phase: all
these phases directly affect the en-
tire regulator efficiency in terms
of gate driver losses and switching
losses.

Gate driver losses are given by:

Pdriver = PgateHS + PgateLS =
(QGHS+QGLS) * Vdriver * Fsw

The losses are directly propor-
tional to the charge to be provided
to the power gate, the driving
stage supply voltage, and the
switching frequency (Fsw).

Switching losses (Psw) are re-
lated to internal switch turning on-
off time (trise and tfall) and are
given by the formula:

Psw = 0.5 * Vin * Iload * Fsw *
(trise + tfall)

It even depends on the regulator
load current (Iload), switching fre-
quency (Fsw), and the input volt-
age at the power stage (Vin).

The last parameter to be consid-
ered is the dead time, which is
very important for avoiding high
and low side cross conduction that
can lead to a broken power stage.
During this time both the switches
are off so the inductor current is

flowing through the power para-
sitic body diode, adding to the
losses due to the diode voltage
drop – higher than the drop on the
turned on power switch.

The efficiency of the buck con-
verter heavily depends on all these
contributions, and leaving their
selection to the engineering team
could just add more risk; they al-
ready have to deal with external
components and PCB traces
losses.

Power good signals, used to
highlight that the output voltage
has reached the correct value, to-
gether with input and output volt-
age monitors, thermal and over
current protections, could be
freely available in a more robust
integrated product.

Integrating more switching reg-
ulators in the same package can
cause noise problems, so manag-
ing EMI could be one of the is-
sues affecting the application’s
performance. An easy counter-
measure is to work with different
phases: for instance, two DC-DCs
can work with a 180˚ phase shift
and reduce emissions. Also impor-
tant for EMI management is the
driving stage: the faster the stage,
the higher the noise, even if effi-
ciency is improved. For an exact
design, the right trade-off between
EMI and efficiency should be
found.

When more than one IC is used,
if they work at the same or multi-
ple switching frequency, their op-
eration can be guaranteed stable.
The device should be able to syn-
chronise to an external signal and
send a synchronising signal.

Another issue to be dealt with
when switching voltage regulators
are used, especially important in a
car when the IC has to work near

Fig. 2: Switching regulator (buck topology) with external mos

Fig. 1: Linear regulator
with p-channel mos

a tuner, is AM band interference.
The switching frequency should
be higher than the maximum fre-
quency content of this band –
higher than 1.7MHz. This can be
accomplished with an internal os-
cillator able to work at high fre-
quency, or with a synchronising
pin where the engineer can use a
desired frequency. A higher fre-
quency also helps reduce the size
of the external inductors.

Modulation control methods
used in buck regulators often in-
clude voltage mode (VM) and
current mode (CM) controls. Cur-
rent mode control makes it easy to
compensate loop and line feed-
forward. Voltage mode control is
usually less noise sensitive.

Both methods present advan-
tages and disadvantages, but they
are not the main worries when de-
signing a power supply.

The switching regulator requires
the correct sizing of output induc-
tor and capacitor and input capaci-
tor.

The correct sizing of the output
inductor makes it the most diffi-
cult to design. Usually it works in
continuous conduction mode
(CCM). The inductor does not
fully discharge during the switch-
off time, and its current is always
positive. In discontinuous mode,
the current goes to zero and can
impact EMI, so avoiding this con-
dition is preferred. The load cur-
rent threshold between continuous
and discontinuous modes is given
by:

IloadminCCM =
[(1-D)*Vout]/(2*L*Fsw)

The threshold depends on switch-
ing duty cycle (D = ton/Tsw), out-
put voltage (Vout), the switching

frequency and inductor value: the
bigger the inductor, the lower the
threshold when entering continu-
ous current mode, but at the price
of higher cost and larger footprint
on the PCB.

Besides, a bigger inductor is
useful for reducing the current rip-
ple (∆IL), transformed into a volt-
age ripple (∆Vout) at the regulator
output by the output capacitor par-
asitic resistance (ESR) as first ap-
proximation:

∆Vout = ESR*∆IL

The ESR can be reduced by using
a higher quality capacitor or by
putting several capacitors in paral-
lel. In addition, the output capaci-
tor reduces the voltage overshoot
of the regulated voltage during
dynamic load transient and di-
rectly contributes to loop stability.

∆Vout = L/2*(I2
loadmax -

I2
loadmin/(Cout * Vout)

The noise and the ripple at the
input of the power supply is re-
duced acting on the input capaci-

tor, which has to withstand the
maximum input operating voltage
and the maximum RMS input cur-
rent required by the device. The
input capacitor must deliver the
RMS current according to the
equations below depending on the
duty cycle D:

IRMS = Iloadmax * √[D*(1-D)]

Quiescent current and efficiency
are two important parameters to
consider when dealing with auto-
motive parts. The vehicle battery
should not discharge when the on-
board electronics are put in stand-
by. The IC should not reach a high
temperature and should not re-
quire a cooling system to reduce
system costs and guarantee relia-
bility.

Marco
Gaeta
(left)
and Carlo Protti
(above) work
for ST
Microelectronics
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Intelligent vehicles are com-
plex distributed systems. An
autonomous car combines

vision, radar, lidar, proximity
sensors, GPS, mapping, naviga-
tion, planning and control. These
components must combine into a
reliable, safe, secure system that
can analyse complex environ-
ments in real time and react to

Robots on wheels
Stan
Schneider
looks for the
secret behind
autonomous
vehicles

chaotic environments.
Autonomy is a supreme techni-

cal challenge. An autonomous car
is more a robot on wheels than it
is a car.

Data-centric connectivity was
originally developed for au-
tonomous systems. Unlike mes-
saging technologies, it directly
controls data interactions. It re-

moves all the complexity of man-
aging data communications from
components.

In 2004, the technology was
codified in a standard called the
Data Distribution Service (DDS).
DDS is a key component in the
exciting emergence of au-
tonomous cars and lorries. In con-
trast to traditional messaging
technologies, it focuses on real-
time performance, high reliability,
system integration, precise

dataflow control, and complex
software decoupling. It greatly
accelerates and simplifies distrib-
uted system development. It is the
only technology that can deliver
microsecond latency, ISO 26262
safety certification, top security,
and proven operation in billion-
dollar product lines.

Autonomous cars will operate in
very chaotic urban environments
or very structured freeways.
Structured environments make
sensing and situational analysis
much easier. Much of the com-
plexity is independent of speed.
Car parks, for instance, are rife
with unexpected obstacles, pedes-
trians and sensing challenges. Au-
tonomy will likely be practical in
structured freeways, even at high
speed, before it will work reliably
in general driving.

Real-time distributed systems
need data-centric communica-
tions. However, an analogy with
the database, a data-centric stor-
age technology, is instructive.

Middleware
Because it is data centric, DDS is
not like other middleware. With
knowledge of the structure and
demands on data, the infrastruc-
ture can do things such as filter in-
formation, selecting when or even
if to do updates. It directly ad-
dresses real-time systems. At its
core, it implements a connection-
less data model with the ability to
communicate data with the de-
sired quality of service (QoS). A
DDS-based system has no hard-
coded interactions between appli-
cations.

The databus automatically dis-
covers and connects publishing
and subscribing applications. No
configuration changes are re-

quired to add a new application to
the network. The databus matches
and enforces QoS. It overcomes
problems associated with point-to-
point system integration, such as
lack of scalability, interoperability
and the ability to evolve the archi-
tecture. It enables plug-and-play
simplicity, scalability and high
performance.

Functioning
Distributed systems must share
information. Most middleware
works by simply sending that in-
formation to others as messages.
DDS sends information too, of
course. However, it conceptually
has a local store of data, which
looks to the application such as a
simple database table. The local
stores together give the applica-
tions the illusion of a global data
store. Importantly, there is no
global place where all the data
live; that would be a database. In
a databus, each application stores
locally only what it needs and
only for as long as it needs. Thus,
it deals with data in motion; the
global data store is a virtual con-
cept that in reality is only a collec-
tion of transient local stores.

The databus ties all the compo-
nents together with strictly-
controlled data sharing. The infra-
structure implements full QoS
control over reliability, multicast,
security and timing. It supports
fully redundant sources, sinks,
networks and services to ensure
highly reliable operation. It needs
no communications servers for
discovery or configuration; in-
stead, it connects data sources and
sinks through a background meta
traffic system that supports mas-
sive scale with no servers.

The databus technology scales
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across millions of data paths, en-
sures ultra-reliable operation and
simplifies application code. It
does not require servers, greatly
easing configuration and opera-
tions while eliminating failure and
choke points. It is by far the most
proven technology for reliable,
high-performance, large-scale in-
dustrial IoT systems. There are at
least 13 implementations, such as
the one in Fig. 1.

Autonomy development
This middleware was developed
for autonomy. It has very unique
properties that map well to auton-
omy. Autonomous systems cannot
stop, even for a few microsec-
onds. DDS provides this availabil-
ity by making it easy to
implement a fully redundant ar-
chitecture, including computing,
sensors, networking, storage and
software. Since it communicates
state instead of sending messages,

the systems naturally support mul-
tiple producers and consumers of
every dataflow. Also redundant
network transports are allowed by
being intelligent about delivering
data only once upon receipt. Thus,
adding redundancy is simple.

Response
There are many of ways to charac-
terise real time. All systems
should be fast. To be useful, it is
important to understand specifi-
cally which timing requirements
drive success. Real time is much
more about guaranteed response
than it is about fast. Many systems
require low average latency, or
delivery delay. However, true
real-time systems succeed only if
they always respond on time. This
is the maximum latency, often ex-
pressed as the average delay plus
the variation or jitter.

Even a fast server with low av-
erage latency can experience large

jitter under load. DDS can achieve
real-time performance by sending
information directly between
peers with no servers or brokers,
by using multicast when possible,
and by optimising both send and
receive code paths.

Integration
Intelligent systems manage many
variables and very complex-state
relationships. DDS excels at de-
coupling the complexity. Large
systems contain many modules,
each typically an independently-
developed application built by an
independent team of developers.
Module scale quickly becomes a
key architectural driver. The rea-
son: system integration is inher-
ently an n-squared problem. Each
new team presents another inter-
face into the system.

Smaller projects built by a cohe-
sive team can easily share inter-
face specifications without
formality. Larger projects built by
many independent groups of de-
velopers face a daunting chal-
lenge. System integration can
occupy half of the delivery sched-
ule and most of its risk.

Data-centric middleware is a rel-
atively new concept for distrib-
uted systems. Similar to a
database data table, data-centric
middleware allows applications to
interact through explicit data
models. Advanced technologies
can even detect and manage dif-
ferences in interfaces between
modules, then adapt to deliver to
each endpoint in the schema what
the endpoint expects. These sys-
tems thus decouple application in-
terface dependencies, allowing
large projects to evolve interfaces
and make parallel progress on
multiple fronts, see Fig. 2.

AUTONOMOUS VEHICLES

Fig. 1: Data-centric communications: The databus links any
language, device or transport. A perception system tracking many
objects will send only those close to, and approaching, the vehicle.
Although the perception system can update at 100Hz, the receiver
only needs it at 10Hz.

Security
Security is critical. To make secu-
rity work correctly, it must be inti-
mately married to the architecture.
For instance, the core standard
may support various patterns and
delivery capabilities. The security
design must match those exactly.

For example, if the connectivity
supports publish-subscribe, so
must security. If the core supports
multicast, so must security. If the
core supports dynamic plug-and-
play discovery, so must security.
Security that is this intimately
married to the architecture can be
imposed at any time without
changing the code. Security be-
comes just another controlled
quality of service, albeit more
complexly configured. This is a
very powerful concept.

Deployment
Data centric design implies that
only data interactions matter.
Thus, modules may run anywhere
in the system. There can even be
redundant copies of modules run-

ning for reliability. Location, chip
architecture, language and operat-
ing system differences are com-
pletely transparent.

Certification
DDS is already running many
safety-critical systems. DO178C-
Level A is more demanding than
the most important standard af-
fecting autonomous cars, the ISO
26262 functional safety specifica-
tion. Thus, it is important for
direct support for vehicles that
require safety certification.

Summary
An autonomous vehicle is a robot
on wheels. Connectivity is key to
success for complex robotic sys-
tems. The DDS standard delivers
reliable, flexible, real-time, secure
connectivity proven in operational
autonomous applications and hun-
dreds of product lines.

With extensive QoS filtering
and delivery control, it imple-
ments an extremely optimised
system. It adapts to all the varying

components, including perception,
mapping and navigation, connec-
tion of vehicle, decision and plan-
ning, display and visualisation,
and vehicle control. It can handle
high-volume video and sensors as
easily as low-latency feedback. It
manages redundancy naturally;
developers can implement double
or triple redundancy with no extra
work. It adds security control to
all data flows and provably sepa-
rates modules, making certifica-
tion easier and less expensive.

Thus, DDS delivers microsec-
ond latency, easy scalability, ISO
26262 safety certification and top
security. Because it separates and
controls module interfaces
directly, it eases development,
integration, debugging and
deployment. The right middleware
– industry-proven, data-centric
middleware – is the secret sauce
that makes autonomous cars
effective, safe and practical.

Stan Schneider is CEO at
Real-Time Innovations

Fig. 2: Autonomous car system architecture: DDS integrates all the
components in a typical autonomous car design. The data-
centric interface means all module interactions are strictly
controlled for schema matching, rates, reliability and
system health. Each component is a complex module on its
own. Powerful system integration support lets teams work
independently withthe assurance that the infrastructure will directly
support the data interaction needed for system-wide operation.
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Tantalum capacitors provide
high volumetric efficiency
and stability over time and

temperature, making them a
strong choice in consumer mo-
biles and automotive electronics.
Top consumer-electronics brands
are taking full advantage of the
technology, but caution among car
makers in the USA in particular
could be holding back progress.

For more than two decades now,
car makers have been incorporat-
ing more and more electronic sys-
tems to reduce emissions, improve
safety and deliver attractive new
features for customers. Safety
equipment such as airbags and an-
tilock brakes, as well as driver as-
sistance systems such as collision
avoidance sensors and parking as-
sist are typically controlled elec-
tronically. Power steering is
changing from hydraulic to elec-
tric to save weight and cost. And
infotainment systems are becom-
ing increasingly sophisticated,
often comprising one or multiple
LCD panels to display camera
feeds, GPS mapping, and provide
access to the growing variety of
connected-car applications.

To compete, established car
makers must ensure that on-board
electronic systems are not found
wanting in terms of performance
or usability.

Natural caution
Understandably, the automotive
industry has moved very carefully
into the electronic age. It has been
important to keep a clear focus on

Jayson Young gives the inside line
on tantalum capacitors for
automotive applications

UP A
GEAR
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issues such as safety, reliability
and traceability. Automotive qual-
ity and supply-chain practices can
also be regarded as the gold stan-
dard: after all, the AS9100 qual-
ity-management system now used
throughout the aerospace industry
is based on practices from the au-
tomotive business and was devel-
oped by the American Society of
Automotive Engineers (SAE).

When specifying components
for on-board vehicle electronics,
the established automotive brands
rightly prioritise component relia-
bility and supply-chain security
over outright performance. This
attitude has promoted a cautious
approach when selecting some
types of electronic components,
notably tantalum capacitors used
for purposes such as energy stor-
age, filtering, smoothing and de-
coupling. Some companies have
gone so far as to implement strict
no-tantalum procurement policies
and to instruct design engineers
not to specify tantalum capacitors.
For them, tantalum capacitors are

synonymous with instability in
terms of component lead times
and prices, and a fear that devices
may catch fire in the event of
failure.

Neither concern is valid today.
From experience, working with

the leading car makers worldwide,
it is fair to say that the German
car industry is more willing to
leave historical notions behind
and take advantage of perform-
ance gains offered by tantalum
capacitors, while the US industry
is a bit more conservative in its
approach.

Supply chain
It is true that the supply of raw
tantalum has been inconsistent in
the past. Much of the world’s eas-
ily extractable tantalum deposits
are located in conflict prone re-
gions, such as the Democratic Re-
public of Congo. Companies
making tantalum products such as
capacitors have tried to avoid
sourcing materials from these
areas to stay on the right side of

legislation and public opinion.
This has forced tantalum miners
to operate in other areas of the
world. Unfortunately, tantalum
deposits in non-conflict regions
tend to be found in hard rock and
are therefore difficult and expen-
sive to extract.

Commercial mining organisa-
tions have had to ensure a high
minimum price for extraction to
be financially viable. In the past,
when the market price has fallen
below this threshold, they have
simply halted production and
waited for the price to rise.

This situation certainly presents
an unacceptable supply-chain risk
for companies building automo-
tive subsystems in high volumes.
However, some companies have
taken action to overcome these
difficulties in the supply chain.
Simply avoiding the Congo is not
satisfactory either for the electron-
ics industry or the country’s own
minerals enterprises, so some took
positive action to secure a supply
of verifiable conflict-free tanta-
lum. This meant building an ex-
clusive link with a tantalum mine
in the Congo, and working with
miners and the local community,
as well as independent organisa-

Columbite tantalite (coltan)
from which tantalum is
extracted
Picture: Rob Lavinsky, iRocks.com

Infotainment systems are becoming increasingly sophisticated

Polymer capacitors
for automotive designs use
conflict-free tantalum

tions such as the International Tin
Research Institute (ITRI) and the
Coopérative des Artisanaux
Miniers du Congo. This helped
ensure the best possible working
and trading conditions, and it also
helped to manage a thorough pro-
gramme of investment for the
local community.

Tantalum processing factories in
the USA and Mexico help create a
unique vertically integrated,
closed-pipe supply chain. This
provides assurance that all tanta-
lum powders, wire and other
products used in capacitor manu-
facture are conflict-free and pro-
tected against delays or contrived
price fluctuations.

The Dodd-Frank Wall Street Re-
form & Consumer Protection Act
is the American legislation on
conflict minerals. The European
Union is preparing similar legisla-
tion, aimed at preventing criminal
gangs profiting from conflict.

The closed-pipe model gives
highly stressed supply-chain man-
agers the best assurance that tanta-
lum capacitors can be procured as
easily and as safely as any other
component. It is worth noting that
major consumer brands, which
need to take advantage of the high
volumetric efficiency of tantalum
capacitors in subsystems such as
on-board power circuitry to
achieve the advanced functional-
ity and compact form factors de-
manded by consumers, are using
tantalum capacitors routinely in
their products. They are not expe-
riencing any supply-chain prob-
lems.

Technological improvement
Another concern that has encour-
aged companies to avoid specify-
ing tantalum capacitors is the fear

that devices may ignite in the
event of failure. Older – now
termed classic – tantalum capaci-
tors that feature manganese diox-
ide (MnO2) cathode technology
may, under certain circumstances,
ignite or emit smoke in the event
of component failure. The risk of
this type of failure is related to the
cathode’s high oxygen content.

Polymer tantalum capacitors,
unlike MnO2 devices, have only
benign failure modes with no risk
of ignition. Moreover, devices
benefit from ultra-low equivalent
series resistance (ESR), which en-
sures low internal heating and en-
ergy loss. Hence low ESR serves
to increase reliability and effi-
ciency, which is extremely impor-
tant in today’s automotive
applications. Polymer tantalum
capacitors have been available
for more than fifteen years, and
automotive-grade devices are
currently at the forefront of
development.

By taking advantage of recent
advancements in packaging, it is
now possible to produce polymer
tantalum capacitors that can meet
AEC-Q200 requirements and still
deliver the high volumetric effi-
ciency, stability and ultra-low
ESR the automotive industry is
looking for to meet objectives
such as optimum energy effi-
ciency, compact module sizes,
high reliability and ruggedness,
and long operating lifetime.

Conclusion
The consumer electronics industry
is exploiting the high performance
of today’s tantalum capacitor
technologies to deliver sleek, effi-
cient and feature-rich new prod-
ucts to highly demanding end-user
markets. Automotive brands must

take a similar performance-
oriented approach to electronic
design, to deliver the experiences
and value their customers have
come to expect. Improvements in
the tantalum supply chain, and
advanced capacitor technologies
in AEC-Q200 qualified polymer
devices, now allow designers of
automotive systems to specify
tantalum capacitors with much
greater confidence than ever
before.

Jayson
Young is
director of
polymer
capacitors
at Kemet
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For plug-in hybrid and
electric vehicle power
management, Yoko-
gawa’s WT1800E power
analyser has features such
as a motor evaluation
function that allows users
to go beyond electrical
parameters and measure
mechanical values such

as torque, rotation speed,
slip electrical angle and
motor efficiency.

High frequency capabil-
ities allow it to be used
for analysis of automotive
lighting applications and
other electronic systems.

Six channels mean it
can accommodate three-

Power analyser handles
mechanical parameters

phase systems and other
applications requiring
multiple input channels.

Applications include
analysing multiphase in-
puts during motor and
drive design or dealing
with the complexities of
hybrid energy storage
systems.

Guaranteed power ac-
curacy is 0.05% of read-
ing plus 0.05% of range.
It is capable of harmonics
analysis up to the 500th
order of a 50 to 60Hz fun-
damental frequency. Ac-
curacy can be improved
with calibration at the
company‘s ISO 17025
accredited laboratory.

Lattice Semiconductor
has expanded its automo-
tive portfolio with ECP5
and Crosslink program-
mable devices tailored for
interface bridging appli-
cations. The two products
deliver connectivity for
adas and infotainment ap-
plications, while bridging
the gap between emerg-
ing image sensor and
video display interfaces
with legacy automotive
interfaces.

Advances in mobile ap-
plication processors, the
proliferation of low-cost
image sensors and dis-
plays, and the widespread

Devices tailored for interface bridging

adoption of Mipi standard
interfaces has accelerated
innovation in automotive
applications over the past
few years.

Ideally each device in a
system would interface
directly to the applica-
tions processor, but this is

not always the case. This
problem is even more
compounded as the use of
mobile platforms in auto-
motive applications in-
creases.

Interface bridging de-
vices solve this problem
by supporting a wide

range of interfaces and
protocols including Mipi
D-Phy, Mipi CSI-2 and
Mipi DSI as well as
legacy video interfaces
and protocols such as
cmos, RGB, Mipi DPI
and DBI, sub-LVDS,
SLVS, LVDS, and Open
LDI.

The devices let automo-
tive users adopt cameras
and displays with the lat-
est mobile interface tech-
nology to reduce overall
cost, power and size,
while accelerating time to
market.

The ECP5 uses high-
speed serdes channels to
provide video interfaces
to Open LDI, LVDS
FPD-Link, eDP, PCIe and
GigE.

Crosslink is claimed to
be the fastest Mipi D-Phy
bridging device that de-
livers up to 4k UHD reso-
lution at 12Gbit/s
bandwidth.

Package sizes include a
6mm2 option, and it has a
built-in sleep mode.

There is software sup-
port for both in Lattice
Diamond 3.8.

Sensor testing software
from RFpro can generate
realistic data feeds, in real
time, for sensor models of
cameras, radar, lidar and
ultrasound sensors.

Called Sensor IG, it en-
ables the entire adas tool-
chain to be tested on a
driving simulator with a
human driver in control,
reducing development
times and cost.

When testing sensors
used for adas on a simu-

lator, the simulation soft-
ware responsible for
sending video images to
the human driver must si-
multaneously send realis-
tic data feeds to the
sensor model. Sensor IG
generates these data, en-
abling sensor models and
algorithms to be accu-
rately tested. It means
more adas development
can take place in a virtual
environment.

The software can be

A compact and light-
weight PCB relay from
Fujitsu is for use in high-
current safety and power
efficiency systems in 12V
battery vehichles.

Primary applications in-
clude emergency battery
disconnect, regenerative
braking systems, control-
ling switching between
two batteries, energy
management and battery
coupling.

The FTR-V1 is a 210A
relay that offers 160A
(+25˚C) and 110A
(+120˚C) of continuous
current carrying capabili-
ties, and a maximum
1200A inrush for 0.2s
(-40˚C). Its 24.7mm high,
sealed package weighs
120g and occupies an 85
by 52mm footprint.

There is a double-wind-
ing latching coil and
600µΩ contact resistance.
When used in an ambient
operating temperature of
-40 to +120˚C, the relay
delivers a contact life of
100,000 operations at
14V DC, 230A inrush.

Press fit terminals on
the control side eliminate
the need for harnesses
and allow direct connec-
tion to the PCB.

Relay suits
12V batteries

Sensor software generates
data for adas simulation

used to create multiple
simultaneous real-time
feeds, each at the correct
refresh rate for the sen-
sors being modelled.

For example, a stereo
pair of 32bit HDR camera
data feeds could be run-
ning at 25Hz, while a
number of 20Hz medium
and long range radar data
feeds, as well as feeds for
short range ultrasound
sensors are also modelled
around the perimeter of
the vehicle.

It means that control
systems and adas strate-
gies may be tested by
human drivers, in con-
trolled conditions, with-
out carrying out relatively
expensive and time con-
suming tests involving
real cars and real sensors.

Cypress Semiconductor
is sampling devices in its
s ingle-power-supply
Traveo automotive mi-
crocontroller family to
provide secure, high-
speed networking for
body electronics.

The S6J342xxx sup-
ports Can-FD for high-
speed, in-vehicle net-
working, enabling large
amounts of data to be ex-
changed between each
Can node. The MCUs ad-
dress the critical need to

secure data on in-vehicle
networks with eSHE en-
hanced secure hardware
extension support, pre-
venting unauthorised con-
nections to ECUs.

The devices use 40nm
embedded charge-trap
flash technology.

Applications include
body control modules,
heating ventilation and air
conditioning systems,
collision warning sys-
tems, gateways, and light-
ing applications.

The MCUs are based on
an Arm Cortex-R5 core
with 132MHz perform-
ance and up to 1Mbyte of
embedded flash for appli-
cation storage. A partial
wake-up mode allows the
MCUs to reduce average
power consumption.

The devices are sam-
pling and will be in pro-
duction in early 2017.
They are available in 100,
120, 144 and 176-pin
TEQFPs, as well as 100,
120 and 144-pin LQFPs.

MCUs sampling for body electronics



PRODUCTS

Vehicle ElectronicsPage 37, October 2016

PRODUCTS

Vehicle Electronics October 2016, Page 38

Two series of TVS diodes
from Littelfuse can pro-
tect sensitive electronics
from voltage transients
from load dumps and
other transient voltages.

The AEC-Q101 quali-
fied TP1.5KE and TP5KP
automotive TVS diodes
provide a choice of 1500
or 5000W, respectively,
peak pulse power dissipa-
tion ratings in standard
DO-201 and P600 axial-
lead packages. Their high
peak pulse power dissipa-
tion ratings help the
power systems into which
they are designed pass
surge tests outlined in
ISO 7637-2, widely used
in the automotive indus-
try as the basis for tran-
sient specifications.

Applications include
DC line and ESD protec-
tion in automotive elec-
tronics such as electronic
control units, sensors, en-
tertainment systems and
body control modules;
they are also useful for
protecting IO interfaces,
VCC buses and other
vulnerable circuits in tele-
coms, computer, indus-
trial and portable
consumer applications.

A cooled cable and con-
nector from Huber + Suh-
ner enables high power
charging of electric vehi-
cles.

This can multiply the
power throughput of a
charging cable and keep
charging times below 20
minutes (80 per cent state
of charge) even with big
battery packs of new elec-
tric vehicles and lorries.

With the next genera-
tion of long-range electric
vehicles, fast-charging
stations running with a
power of 50kW and a cur-
rent of 120A will lead to

Having tested the LLS
30160 fuel level sensor in
Russia, Omnicomm is
launching it worldwide.
The product was de-
signed to meet the trans-
port telematics market’s
need for upgraded relia-
bility and enhanced data
accuracy.

The product has been
through six stages of
quality control and 5000
have been installed within
18 months and showed
reliability.

The advantages over
earlier modifications in-
clude its tamper-proof
one-piece body, a strong
metal protection tube and
increased protection
against electrostatic, elec-
tromagnetic and con-
ducted interferences.

The IP57 protection and
modified spherical shape
of the sensor’s head en-
hance its shock resist-
ance. Its reduced height
allows the sensor to be in-
stalled beneath units close
to the fuel tank.

A thicker carrier plate
contributes to protection
from leakages, at the
same time maintaining its
flexibility, which lets the
user install the sensor on
round fuel tanks.

The upper limit of the
power supply range was
increased to 75V, and the
signal lines received bet-
ter protection against
voltage of direct reverse
polarity, which under-
mines the chances of any
sensor malfunction dur-
ing installation.

Two companion chips
combine with Omnivi-
sion’s automotive RAW
image sensors. The
OV491 is an image signal
processor to improve
image quality in surround
view systems. The
OV495 contains the same
features but is equipped
with electronic distortion
and perspective correc-
tion, making it suitable
for rear video mirror and
camera monitor systems.

Both are compatible
with the company‘s
OV2775, OV10650 and
OV10640 image sensors.

The OV491 supports
dual sensor input for

Three touch controllers
have been introduced by
Synaptics for the quality
and reliability require-
ments and lifetime needs
of the automotive market.

The ClearPad range
comprises the S7880,
S7881 and S7882 touch-
screen controllers for
modern vehicle cockpits.

The controllers harness
the company’s expertise
in human interface with
features including pres-

sure-sensing ClearForce
technology, proximity de-
tection, performance
while wearing gloves,
and performance under
moist screen or finger
conditions.

They meet ISO 11452
for automotive electro-
magnetic compatibility
and AEC-Q100 specifica-
tions for harsh automo-
tive environments, and
are supported by PPAP
documentation.

Keep cable cool while charging
charging times up to one
hour.

With the cooled cable
system, currents of 500A
or higher are possible
while still providing a
flexible, small-diameter

and low-weight cable.
This matches the high
power charging stations
under development that
are said to provide
350kW with charging
currents of 350A or more.

One into two for video processor
Toshiba Electronics has
expanded its line of video
processors with the
TC90175XBG for the
larger, higher resolution
driver support informa-
tion displays that are in-
creasingly used in
vehicles for applications
other than navigation.

The processor is pin-
compatible with the pre-
vious TC90195XBG,
which supports the com-
position of two pictures in

Companion chips
improve image quality

streamlined surround
view architectures, en-
abling a system with only
two ISP companion chips
to process four camera in-
puts, each up to two
megapixels in resolution.

The OV495 can process
video streams up to
2Mpixel in resolution at a

maximum of 60frame/s,
with distortion and per-
spective correction to en-
able different viewing
modes and angles. It also
supports overlay capabil-
ities for features such as
parking guidance to en-
able rear video mirrors
and rear-view cameras.

Touch to control cockpits

TVS diodes
guard against
transients

a single display. The
TC90175XBG has a re-
duced frame memory and
targets applications that
do not require two-picture
composition. This pro-

vides designers with the
flexibility to choose the
most appropriate IC for a
given application.

It supports full HD
(1920x1080 resolution)
panels, improving on the
support for wide VGA
(800x480) of the
TC90197XBG and other
video processors. Picture
separation mode and two
independent outputs
allow the device to output
two digital video signals

simultaneously to a full
HD panel and a wide
XGA panel at output res-
olutions including 1920x
1080 (LVDS) and 1366x
768 (LVTTL). Previous
products were only able
to output one signal.

A built-in picture im-
prover capability that in-
corporates an area
adaptive gamma correc-
tion circuit improves con-
trast levels over those of
its earlier products.

Fuel level sensor
goes international
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A four-channel analogue
video decoder with Mipi-
CSI2 interface has been
introduced by Intersil,
soon to be part of Rene-
sas. It supports the latest
SoCs and application
processors in automotive
around view systems.

The ISL79985 can re-
place up to nine discrete
components. It delivers
four-channel analogue
decoding performance for
generating 360˚ around
view video to detect ob-
jects around the vehicle
and assist drivers with
backup and parking.

The ISL7998x family
also includes the
ISL79986 with a line-in-
terleaved BT.656 inter-
face. The video decoders
provide motorists with
detailed, high-quality

Four-channel video decoder
combines surround view

video, enhancing their
ability to see objects
around the entire vehicle.

An around or surround
view monitor processes
video from four cameras
and stitches the four im-
ages into a single bird’s-
eye, top-down view as if
a camera was stationed
directly above the vehi-
cle. The monitor helps
drivers visually confirm
the vehicle’s position
relative to surrounding
objects for manoeuvring

and parking.
The ISL79985 and

ISL79986 integrate four
analogue video decoders
with 10bit ADCs to
support four analogue
camera CVBS inputs si-
multaneously. The Mipi-
CSI2 interface lowers
EMI, reduces the number
of pins compared with a
traditional parallel inter-
face, and makes it easy to
interface with SoCs and
adas processors.

Both decoders include

automatic contrast adjust-
ment image enhancement
that adapts to rapidly
changing lighting condi-
tions. They can automati-
cally increase or reduce
brightness and contrast to
optimise the image for
greater visibility and
safety in low light and
sunlight glare conditions.

They integrate pro-
grammable automotive
short diagnostics – short-
to-battery and short-to-
ground detection – on
each differential input
channel

A PLL generates high
frequency outputs while
using a 27MHz crystal
oscillator.

They are AEC-Q100
grade-2 qualified for
operation from -40 to
+105˚C.

Two new adjustable lin-
ear current regulators for
driving automotive LED
arrays are available from
Allegro Microsystems.
The AEC-Q100 qualified
A6274 and A6284 in-
clude features designed to
enhance the existing fam-
ily of linear LED drivers.

These low-EMI ICs in-
tegrate an optional pre-
regulator gate drive to
control dynamically and
linearly an external p-
channel mosfet, which
extends the output power
capability of a linear LED
driver by moving most of
the power losses to an ex-
ternal power fet. This
eliminates the need for a
DC-DC switch and its as-
sociated inductor, diode
and higher EMI.

The ICs sink up to
60mA (A6274) or 120mA
(A6284) from each of six
LED pins, and may be
paralleled to drive higher
current LED strings for
up to 720mA. In addition,
the multiple ICs can be
configured in parallel for
large lighting systems.

LED light output can be

adjusted by PWM dim-
ming, and the ICs include
an internal PWM dim-
ming circuit that is pro-
grammed by external
resistors for accurately
controlled PWM duty
cycle and frequency. This
eliminates the require-
ment for a PWM signal
usually provided by a
local microcontroller or
555 timer.

Alternatively, an exter-
nal PWM signal can be
applied, in particular if al-
ready available by an ex-
isting control module.
The devices can be con-
figured to change be-
tween full and dim modes
for bi-level operation, as
often needed for stop-tail
rear combination lamps
or daytime running lights.

Latching and unlatched
versions are offered, to
align fault detection and
protection schemes with
global standards for auto-
motive external lighting
applications.

Both come in a 20-lead,
etssop package with ex-
posed pad to improve
thermal performance.

Regulator double
drives LED arrays

At last month’s Innotrans
in Berlin, MEN intro-
duced the Men RDC rail
data centre platform for
all non-vital functions in
a train with complemen-
tary components includ-
ing virtualisation.

Modern trains are
equipped with increas-
ingly complex embedded
systems to run and moni-
tor on-board equipment,
enhance passenger com-
fort, and deliver new
functions.

As counterpart of Men
TCS, the company’s safe
train control system, the
RDC is an equally open
platform for all non-criti-
cal functions in a train. It
can combine different
functions such as passen-
ger information, on-board
internet, predictive main-
tenance, video surveil-

lance, driver assistance
and vehicle-to-land or ve-
hicle-to-vehicle commu-
nications in one system.

The heart of the Com-
pact PCI Serial main
server is an Intel-Xeon-
based SBC with up to 16
cores with integrated vir-
tualisation functionality.

It is supported by a
modular storage system,
which can be equipped
with up to five HDD or
SSD shuttles with indi-
vidually configurable
Raid functionality (Raid
0, 1 or 5).

Third in the family is a
Gigabit Ethernet switch
supporting up to 25 Eth-
ernet ports via M12 con-
nectors on front. It has
space for two redundant
PSUs and can be flexibly
configured on a built-to-
order basis.

Rail data centre
handles non-vital
functions in trains


