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Voxdale, a design engineering and research firm, used Mentor Graphics
FloEFD simulation technology to improve the aerodynamics and
performance of Belgian Anthony Kumpen’s race car. Kumpen was the
winner of the Nascar Whelen Euro Series championship.
The race car is a PK Carsport Chevrolet SS. Since Nascar is a closed

racing series with a tight rule book and stringent regulations, the body
work, manifolds or engine parts could not be altered. However, using
CFD simulation, the design team could gain insight into the behaviour of
the car, map the airflow and examine the cooling system, such as the
cooling flow of the engine, the flow to the brake ducts and even the
ventilation inside the cockpit. This let the design team increase the car’s
competitiveness for aerodynamic performance.
“Bringing home a title is something you do as a team; you have to work

on every detail,” said Kumpen. “That’s why we started working with
Voxdale and FloEFD which gave us the added technological edge to bring
home the title.”

Voxdale uses Mentor for Nascar boost

Blackberry has opened an
autonomous vehicle de-
sign centre in its QNX fa-
cility in Ontario and is
reported to be investing
around $75m in research
and development into
self-driving vehicles.
The former mobile

phone giant plans to re-
cruit and hire local soft-
ware engineers to work
on on-going and emerg-
ing engineering projects
for connected and au-
tonomous cars.
The centre’s plans are to

accelerate the realisation
of connected and self-
driving vehicles by devel-
oping production-ready
software independently
and in collaboration with
partners in the private and
public sector.
“Autonomous vehicles

require software that is
extremely sophisticated
and highly secure,” said
John Chen, executive
chairman and CEO of
Blackberry. “Our innova-
tion track record in mo-
bile security and our
demonstrated leadership
in automotive software
make us ideally suited to
dominate the market for
embedded intelligence in
the cars of the future.”
The Ministry of Trans-

portation of Ontario has
approved Blackberry to
test autonomous vehicles

Blackberry opens autonomous
vehicle development centre

on Ontario roads as part
of a pilot. One of the cen-
tre’s first projects will be
supporting this pilot as
well as its work with the
University of Waterloo,
PolySync and Renesas to
build an autonomous con-
cept vehicle.

“With the opening of its
innovation centre in Ot-
tawa, Blackberry is help-
ing to establish our
country as the global
leader in software and se-
curity for connected car
and autonomous vehicle
development,” said Cana-

dian prime minister Justin
Trudeau. “This centre
will create great middle-
class jobs for Canadians,
new opportunities for re-
cent university graduates,
and further position
Canada as a global hub
for innovation.”

Once again, automotive
companies plan to grab
the headlines at January’s
Consumer Electronics
Show in Las Vegas
To showcase its vision

of redefined mobility,
Honda will unveil con-
cepts on urban mobility,
artificial intelligence and
robotics. From reducing
traffic congestion to cre-
ating modes of in-car
connectivity, attendees
will get the chance to ex-
plore and demo technolo-
gies that could make
people’s lives better.
“CES has become an

essential trade show for

vehicle OEMs, just as im-
portant as the major inter-
national auto shows,”
said Mark Fitzgerald,
associate director at Strat-
egy Analytics.
Bosch will have a con-

cept car to demonstrate
technologies such as
driver monitor camera,
haptic feedback, oled dis-
play, digital exterior mir-
rors and communications
between the car, driver,
home and road users.
Hyundai Mobis will

have an autonomous driv-
ing simulator on show. Its
6 by 2m screens will let
viewers realistically ex-

Automotive firms set
to take CES by storm

perience autonomous
driving and see how the
technology harmonises
with braking, steering and
lamp technologies.
Visteon will debut its

next-generation infotain-
ment platform, Phoenix,
designed to unlock inno-
vation by enabling third-
party developers to create
apps easily, while deliver-
ing built-in cyber security
and over-the-air updates.
Based on HTML5 and of-
fering a JavaScript-based
API, Phoenix is said to be
the first automotive info-
tainment system to offer
SDK and software simu-
lation to enable easy de-
velopment of apps.
Continental is debuting

its VoicR app, which will
be available to attendees
through an access code,
transforming the 40-year-
old analogue CB radio
technology into a real-
time, ad hoc voice-and-
location-based digital
social network.

Honda’s exhibit will include the NeuV, a concept
autonomous EV commuter vehicle with AI
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OEMs target 2021 for levels four
and five autonomous driving
OEM smart mobility di-
visions, growing safety
concerns relating to semi-
autonomous driving, and
recognition by national
governments of the envi-
ronmental and societal
advantages of driverless
vehicles will accelerate
the deployment of more
autonomous forms of
driving, according toABI
Research.
The market watcher ex-

pects that semi-au-
tonomous systems will
continue to dominate the
market over the next
decade, with SAE levels
two and three systems ac-
counting for 86 per cent
of autonomous vehicles
shipping in 2026. Higher

levels of autonomy will
gain traction quickly, rep-
resenting just under one-
third of autonomous
vehicles shipping in
2030.
“Driverless cars will

transform the way mobil-
ity is consumed, bringing
environmental, societal
and convenience advan-
tages to the end user,”
said James Hodgson, in-
dustry analyst at ABI Re-
search. “It also represents
a fundamental disruption
to the business model that
dominated the automo-
tive market for almost
one century. OEMs have
much to gain in pursuing
semi-autonomous opera-
tion, maintaining the im-

portance of the driving
experience.”
However, he said recent

announcements from
BMW, Ford, Renault-
Nissan and Tesla sig-
nalled that OEMs were
not only looking to intro-
duce higher levels of au-
tonomy by 2021, but
were also actively plan-
ning to transition from
vehicle sellers to mobility
providers.
Ford and Renault-Nis-

san launched smart mo-
bility divisions to build
on the trend of OEM-
rideshare partnerships
and investments. The di-
visions also provide a
platform for these brands
to research and imple-

ment autonomous and
connected technologies.
Meanwhile, the recently

announced Tesla Network
details how the brand in-
tends to facilitate peer-to-
peer autonomous car
sharing, and how partici-
pation will impact con-
sumer car ownership.
ABI found Tesla’s deci-

sion to withdraw the level
two autopilot system in
favour of enhanced au-
topilot, and eventually
deep learning-based au-
tonomous functionality,
consistent with SAE level
four, or even level five, to
be the most concrete ex-
ample of the shift in in-
dustry attitudes towards
low level semi-au-
tonomous driving.
“The spread of low-

speed traffic jam assist
systems to more of the
mass market, in tandem
with the increasing com-
bination of longitudinal
and lateral assistance on
highways, will see semi-
autonomous vehicles re-
taining their dominant
market share for some
years,” said Hodgson.
“The quasi-universal

2021 target date for the
rollout of more highly
automated system none-
theless represents a sig-
nificant acceleration in
the autonomous technol-
ogy market.”

Automotive and indus-
trial supplier Schaeffler
has signed a purchase
contract with Semikron
for the acquisition of 51
per cent of the shares of
Compact Dynamics, a
manufacturer of high-per-
formance electric motors.
At the same time, Schaef-
fler and Semikron have
agreed to cooperate in de-
veloping power electron-
ics systems and the
integration of power elec-
tronics components.
“With the acquisition of

Compact Dynamics and
the cooperation with

Semikron, we are adding
to our existing technology
portfolio and opening op-
portunities for growth,”
said Klaus Rosenfeld,
CEO of Schaeffler.
Compact Dynamics fo-

cuses on high-perfor-
mance drives and
integrated lightweight
construction in small vol-
ume production and
motor sport applications.
Schaeffler and Compact
Dynamics have been
working together for
many years, including on
the development of the
electric drive for theAudi

ABT Schaeffler team in
the FIA Formula E elec-
tric racing series.
With an an option for

the acquisition of the re-
maining shares mid-2018,
Schaeffler is obtaining
expertise for the develop-
ment and production of
its own electric motors
for automobile applica-
tions. The transaction is
envisaged to be com-
pleted in the first quarter
of 2017 and the parties
are bound to secrecy
about the details.
The aim of the coopera-

tion model with Semi-

kron is to develop power
electronics systems for
automotive applications.
Schaeffler intends to inte-
grate Semikron’s power
electronics into future, al-
ternative drive concepts.
“Through the coopera-

tion with Semikron, we
will continue to expand
the development and pro-
duction of electric drive
systems with the highest
power density and opti-
mum efficiency, com-
bined with modern power
electronics”, said Peter
Gutzmer, chief technol-
ogy officer of Schaeffler.

Schaeffler and Semikron cooperate

TDK has agreed to ac-
quire all of the outstand-
ing Invensense shares for
a total acquisition price of
US$1.3bn as it looks to
become a stronger player
in broad based sensors for
applications in IoT, auto-
motive and ICT.
The transaction has

been unanimously ap-
proved by the boards of
both companies and com-
pletion is expected in sec-
ond quarter of the fiscal
year ending March 2018.
TDK currently sells

magnetic sensors that em-
ploy thin-film magnetic
technology, which it has
accumulated through its
endeavours with hard
disk drives over many
years. Further, TDK’s
product line includes
pressure, temperature,
electric current and vari-
ous other sensor types,
and TDK plans to expand
its sensor business going
forward.
Through the acquisi-

tion, sensor fusion will be
a priority goal in the auto-

motive field.
Invensense is a forerun-

ner in motion sensors,
known mostly for its flag-
ship six-axis and nine-
axis motion sensors,
which are used in ad-
vanced consumer prod-
ucts and applications. In
recent years its portfolio
has expanded into other
fields.
Looking ahead, growth

avenues include automo-
tive driven by increasing
demand for adas products
and services.

TDK buys Invensense
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An ECG biosensor analy-
sis system for continuous
driver authentication and
health monitoring has
been developed by Soft-
serve.
The Biolock ensures

device-to-device commu-
nications between ECG
biosensors embedded into
a vehicle’s steering wheel
and mobile devices to
recognise and monitor
users with a simple touch.
Incorporating real-time

processing and biometric
authentication, it provides
an ECG biosensor analy-
sis system that can proac-

tively monitor the health
of drivers and prevent ve-
hicle theft.
“Safety and security are

a top priority for Over-
haul and our clients mov-
ing high value cargo,”
said Barry Conlon, CEO
of Overhaul Group,
which hopes to integrate
Biolock into its online
market for commercial
trucking. “Biolock’s
driver authentication
technology aids our com-
mitment to prevent cargo
theft while keeping our
drivers safe.”
Verification based on

ECG analysis has a num-
ber of benefits compared
with alternative authenti-
cation methods such as
passwords, security cards
and fingerprint recogni-
tion. In addition to being
easy to use, there is no re-
quirement to remember
or change passwords and
an ECG is near impossi-
ble to fake or spoof.
It can also be cus-

tomised to meet the needs
of any business or end-
user needing to protect
data or physical assets, in-
cluding secure payment
processing, bicycles,

locking doors, mobile de-
vices and laptops.
“In the current era of

the internet of things, se-
cure authentication is one
of the main requirements
for any smart system,”
said Juan Turruellas, ex-
ecutive vice president at
Softserve. “Our biometric
authentication system
will not only protect sen-
sitive data, it can also pro-
tect a variety of corporate
assets from theft, in this
particular case, vehicle
theft as unidentified users
will be unable to start the
engine.”

Vehicles protected in heartbeat

Panasonic has commer-
cialised its high heat re-
sistance halogen-free
multi-layer circuit board
material for automotive
ECU circuit boards. The
company says it will start
mass production in April
2017.
The product’s high heat

resistance and tracking
resistance should improve
the reliability of ECU cir-
cuit boards in high-tem-
perature environments.
The number of ECUs

mounted per vehicle has
been on the rise with ad-
vances in the electrifica-
tion of automobiles.
ECUs are often mounted
in engine compartments
to preserve passenger
compartment space, and
therefore require resist-
ance to high tempera-
tures.
The heat generated by

high-performance ECU
components themselves
also needs to be ad-
dressed. Furthermore, cir-
cuit board materials need
to be increasingly resist-
ant to high temperatures
to cope with the larger
currents and higher volt-
ages carried by HEV and
EV ECU circuits.
In some cases, these re-

quirements cannot be met
by conventional ECU cir-
cuit board materials that
have glass transition tem-

Panasonic commercialises PCB
material for automotive use

peratures of approxi-
mately +140 to +150˚C.
By adopting its resin de-
sign and compounding
technologies, Panasonic
has achieved a glass tran-
sition temperature of
+175˚C. This improves
the reliability of ECU cir-
cuit boards in high-tem-
perature environments
and meets requirements
for high heat resistance
such as when these circuit
boards are directly

mounted on engines.
The large currents and

high voltages may also
increase the risk of track-
ing, which leads to short
circuits and causes fail-
ures. There is a growing
market for circuit boards
with high tracking resist-
ance that eliminates short
circuits even under high
current and voltage con-
ditions.
This material has

achieved a comparative

tracking index of 600V or
higher.
However, improved

heat and tracking resist-
ances tend to result in
hardened circuit board
materials, leading to
lower drill processability.
The material has achieved
processability while im-
proving high heat and
tracking resistances. This
will contribute to reduc-
ing costs by extending the
service life of drill bits.

Magna and Innoviz are
partnering to deliver lidar
remote sensing for au-
tonomous driving fea-
tures and full autonomy
in future vehicles.
Magna selected In-

noviz’s lidar technology
to be integrated into its
autonomous driving sys-
tems to provide sensor fu-
sion to car makers.
Innoviz’s prototype

demo lidar devices will
be shown on Magna’s
stand at this month’s Con-
sumer Electronics Show
in Las Vegas.
“We are pleased for the

opportunity to partner
with Innoviz, as we have
confidence in their multi-

Magna and Innoviz
partner on lidar

disciplinary team and this
gives Magna a full suite
of sensing systems – cam-
era, ultrasonic, radar fu-
sion and lidar – to
complement our au-
tonomous vehicle capa-
bility,” said Swamy
Kotagiri, Magna chief
technology officer.
Driven by a hardware

architecture and software,
the solid-state lidar en-
ables 3D remote sensing
to produce accurate real-
time images of the vehi-
cle’s surroundings while
meeting automotive stan-
dards and reducing cost
and size. It can be seam-
lessly integrated into any
vehicle and is designed to
manage changing light
and weather conditions.
“The integration of lidar

into driving systems is
pivotal to enabling full
autonomy and in ensuring
comprehensive sensing
that satisfies the highest
safety standards,” said
Omer Keilaf, CEO of
Innoviz.

Swamy Kotagiri
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Honda and Google parent
company Alphabet are
collaborating on a self-
driving vehicle project.
Honda R&D has en-

tered into formal discus-
sions with Waymo, an
independent subsidiary of
Alphabet, to integrate its
self-driving technology
with Honda vehicles.
This technical collabo-

ration between Honda re-
searchers and Waymo’s
self-driving technology
team will allow both
companies to learn about
the integration of fully

self-driving sensors, soft-
ware and computers into
vehicles.
As part of the technical

collaboration, Honda
could initially provide
Waymo with vehicles
modified to accommo-
date its self-driving tech-
nology. These vehicles
would joinWaymo’s fleet
of cars that are being
tested across four US
cities.
This collaboration

would take place with
Honda R&D engineers in
Silicon Valley and Japan,

who would work with
Waymo engineers in Cal-
ifornia and Michigan.
Honda previously an-

nounced plans to put pro-
duction vehicles with
automated driving capa-
bilities on highways
sometime around 2020
related to its goal of a col-
lision-free society.
This technical collabo-

ration withWaymo would
allow Honda R&D to ex-
plore a different techno-
logical approach to bring
fully self-driving technol-
ogy to market.

Honda and Google collaborate
on self-driving vehicle project

Continental plans to
demonstrate biometric
authentication technology
at this month’s Consumer
Electronics Show in Las
Vegas.
Through a combination

of keyless entry and start
systems for passive start
and entry and biometric
elements, the company is
opening up possibilities
in the field of vehicle per-
sonalisation and authenti-
cation.
“The integration of bio-

metric elements brings
our expertise in system
integration to the fore, as
we are linking our access
control with other intelli-
gent systems in vehicles
to ensure increased com-
fort and safety for all pas-

Continental faces up to biometrics at CES

sengers,” said Andreas
Wolf, head of Continen-
tal’s body and security
business unit. “In addi-
tion, the access system
functions almost as if it
was a doorman, allowing

us to control specific
components as and when
they are needed. This
means that components
are not required to oper-
ate continuously, which
saves energy and in-

creases efficiency.”
Depending on configu-

ration, automotive manu-
facturers can introduce
another level of security
to their vehicles using
biometrics. Introducing a
biometric element could
mean, for example, that
the presence of a valid
key inside the vehicle is
no longer enough to start
the engine as the driver is
also required to provide
authentication using a
fingerprint sensor. This
two-fold authentication
process significantly in-
creases the vehicle’s anti-
theft protection measures.
Biometric elements also

allow drivers to person-
alise their vehicles. The
system is connected to an
interior camera, which
recognises the driver’s
face and automatically
personalises vehicle set-
tings, such as seat and
mirror position, music,
temperature, and naviga-
tion, for the driver in
question.
Continental’s Intelligent

Glass can also be inte-
grated, which lets drivers
gradually darken almost
all windows of the vehi-
cle and lightens them
again automatically when
the driver approaches.
It is possible to inte-

grate the biometric sys-
tem in all intelligent
systems, regardless of the
access technology used in
the vehicle.

Face recognition provides authentisation
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Mobileye has selected
Synopsys’ Z01X func-
tional safety verification
to meet ISO 26262 auto-
motive safety compliance
for its next generation of
adas SoCs. Z01X’s fault
simulation enables Mo-
bileye to perform practi-
cal fault injection flows to
attain Asil D certification
for its automotive SoCs.
“Our fourth-generation

product, EyeQ4, is an ex-
tremely high performance
and complex SoC, that

must meet the stringent
demands of the ISO
26262 functional safety
standard,” said Elchanan
Rushinek, senior vice
president of engineering
at Mobileye. “Mobileye
employed the Z01X to
allow us to reach our
safety-related fault injec-
tion campaign goals in
less time than competing
software tools.”
Z01X fault simulation

is the result of ten years’
collaboration with auto-

motive companies in fault
injection testing. Its per-
formance is the direct re-
sult of its concurrent fault
simulation algorithm.
This algorithm enables
thousands of faults to be
simulated concurrently on
each available processor,
for significant speed up of
the verification process.
Additionally, it supports

all permanent and tran-
sient fault models re-
quired by ISO 26262.
“Synopsys has devel-

oped comprehensive
functional safety verifica-
tion by closely collaborat-
ing with automotive SoC
market-makers for their
next-generation SoCs,”
said Debashis Chowd-
hury, vice president of en-
gineering at Synopsys.
“Through our continued
R&D collaboration, we
address the increasingly
stringent functional safety
requirements for the
growing complexity of
automotive SoCs.”

Mobileye picks Synopsys to meet ISO 26262
BMW’s HoloActive Touch system will be making its debut at this month’s
Consumer Electronics Show in Las Vegas. This interface between the
driver and vehicle acts like a virtual touchscreen; its free-floating display
is operated using finger gestures and confirms the commands with what
the driver perceives as tactile feedback.
It brings together the advantages of the car maker’s head-up display,

gesture control and direct touchscreen operation, and adds extra features
to create a unique form of user interface. For the first time, the functions
can be controlled without any physical contact with materials, but the
technology still enables the visible and tangible driver-vehicle interaction
familiar from conventional touchscreens.
Similar to the head-up display, the image of a full-colour display is

generated by use of reflections, but now in free-floating form within the
interior rather than through projection onto the windscreen. It displays
flexibly configurable control pads and is visible to the driver next to the
steering wheel at the height of the centre console.
A camera detects the driver’s hand movements and registers the position

of the fingertips. As soon as a fingertip makes contact with a virtual
control surface, a pulse is emitted and the relevant function activated.

BMW hopes to touch drivers at CES

Autoliv is to launch a
learning, intelligent vehi-
cle developed to facilitate
collaboration and shared
control between driver
and vehicle. The LIV
(Learning Intelligent Ve-
hicle) is to be demon-
strated at this month’s
Consumer Electronics
Show in Las Vegas.
The first version uses

artificial intelligence
(AI), and coming ver-
sions will incorporate on-
line and off-line machine
learning, using a wide
array of data sources and
developing an individual
relationship to the driver.
“With this research plat-

form, Autoliv Research
aims to solve what truly
proactive safety is all
about,” said Ola Boström,
vice president of research
at Autoliv. “With LIV, we
have found a way to com-

Vehicle builds relationship with driver

bine our history of saving
lives and our leading
technology within active
safety to accelerate the
safe development of auto-
mated vehicles.”
The first version con-

nects the different tech-
nologies via an AI-based
ECU, which communi-
cates and acts on all avail-
able data. Data sources
include what is derived

from the driver, the car,
its surroundings, as well
as from other vehicles
and external data sources.
In both autonomous

driving situations as well
as with the driver in con-
trol, LIV complements
the driver, monitoring and
analysing all aspects sur-
rounding the vehicle and
safeguarding the situa-
tions in close cooperation

with the driver.
LIV also provides assis-

tance based on the traffic
around the car as well as
the preferences of the
driver, keeping the driver
in the loop by allowing
for two-way communica-
tions as well as interpret-
ing driver behaviour.
In forthcoming ver-

sions, LIV will incorpo-
rate machine learning,
providing the necessities
to learn the unique char-
acteristics in the relation
between the individual
driver and vehicle.
"The more advanced

machine learning and AI
technology becomes, the
more important it is to
have a human centric ap-
proach – understanding
how we humans and
smart machines collabo-
rate as a joint cognitive
system,” said Boström.

Autoliv’s Learning Intelligent Vehicle

Motorists in the US state
of Georgia are using tech-
nology that measures tyre
pressure and tread depth
in seconds, without the
need for any equipment
on the vehicle. The drive-
over technology has been
adopted by The Ray, a
29km stretch of highway,
which aims to show how
zero deaths, zero waste
and zero carbon can be
achieved on US high-
ways.
The tyre monitoring

technology has been de-
veloped by UK company
WheelRight, which be-
lieves its easy-to-use sys-
tem could drastically
improve safety on US
roads, helping to reduce
the 35,000 fatal accidents
that occur every year.
Working with other net-

worked safety systems on
The Ray, the monitor
suits smart city applica-
tions, providing detailed
tyre condition informa-
tion instantly via printed
read-outs or directly to
mobile phones or laptops.
Results of tyre pres-

sures and tread depth
measurements will be
provided automatically
on all tyres within
seconds via a touch-
sensitive kiosk that pro-
vides a printed read-out to
drivers.
While tyre pressures are

Sensors check tyre pressure
and tread depth from road

taken when the vehicle
drives over the road-em-
bedded sensor plates,
tread depth is measured
via multi-image tech and

imaging software.
“Motorists just need to

drive over our embedded
strip to receive their tyre
readings within seconds

via a print-out at a nearby
kiosk,” said John Catling
CEO of WheelRight.
“There’s no need for any
other kit on the car itself.”
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In the automotive market, as in
all industries, competition
breeds innovation. Over the

past 100 years, this truth has
transformed the horseless carriage
into one of the most useful and
ubiquitous tools in the modern
world.
Automobiles have long been un-

We areWe are
not alonenot alone

Jatinder Singh
looks at how
FPGAs can enable
mobile interface
bridging in adas
and infotainment

derstood as mechanical devices
but, recently, continuing innova-
tion has transformed them into in-
creasingly electronic systems.
One obvious example of that is

the rapid electrification of the car.
But equally significant has been
the evolution of entertainment
from simple radio players and

tape decks to powerful automotive
infotainment systems (AIS), and
more recently the introduction of
advanced driver assistance sys-
tems (adas) that help protect driv-
ers with enhanced electronic
safety systems.
Over the past decade, one of the

primary drivers of innovation has

not come from inside the automo-
tive market, but from the con-
sumer electronics market. The
rapid rise of the smartphone has
forced car makers to adapt quickly
to a new device that has quickly
become ubiquitous.
Since the 1950s, the automotive

entertainment system has been
primarily based on radio, tapes or
CDs. While some navigation and
other so called infotainment sys-
tems had already been introduced
by the time the iPhone was un-
veiled in 2007, their functionality
was limited and very expensive.
The introduction of the smart-

phone upended this paradigm, in-
troducing a platform and
ecosystem of applications into the
car that the car manufacturer had
no control over. Key apps, such as
Google Maps that could use the
GPS built into the phone to pro-
vide turn-by-turn directions, had a
transformative effect on the dri-
ver’s experience. Entertainment
changed too. Instead of being
forced to listen to the radio, or
whatever CDs they had lying
around in the car, drivers could
now access millions of songs on
custom playlists.
The challenge from smartphones

accelerated trends that were al-
ready taking place in the automo-
tive space and in response the
entertainment system in a car in-
creasingly became an AIS, with a
goal not only to entertain, but to
inform.
At the same time, automobile

manufactures had been develop-
ing new ways to protect their oc-
cupants. Adas includes a range of
products such as automatic brak-
ing, lane detection and birds-eye
parallel parking that use advanced
technology and processing to en-

hance driver safety.
To power both their AIS and

adas equipment, automotive man-
ufacturers have looked to the mo-
bile space. The processors and
systems powering smartphones
are a good candidate to drive
these systems, sharing similar
constraints in size, power con-
sumption and wider temperature
range. In addition, the volumes in
which they were produced en-
sured that the car manufacturers
had an inexpensive platform from
which to design.
However, there are challenges

on this path as well. Cars and
smartphones have vastly different
design cycles – nine to 18 months
versus three or more years. Be-
cause of this a smartphone proces-
sor platform can be at the end of
life before the automotive system
designed around it could even
reach the market.
Video is also an issue. Smart-

phones generally have two inputs
for video to support the front and
back camera. An AIS or adas by
contrast could be receiving and
analysing video from four or more
cameras, or other sensors.
The desire to use more powerful

processors to power advanced au-
tomotive systems looks set to con-
tinue, as more cameras and more
screens appear inside the car over
the next decade. Given the bene-
fits, it seems likely that the car
manufacturer will continue to try
to adapt existing mobile proces-
sors to meet this need. Because of
this, there is a need for flexibility
to help adapt the mobile processor
to be an application processor for
the automotive market.
FPGAs are particularly well

suited for these sorts of bridging
applications. Modern FPGAs can
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provide a needed degree of flexi-
bility, while still maintaining an
efficient cost, low power con-
sumption and powerful features.
In particular, FPGAs can help re-
solve the mismatch in the video
inputs, outputs and connectivity in
the modern automobile, reducing
cost and time to market.
Various FPGAs and ASSPs are

available in an automotive grade,
including AEC-Q100 certification.
These will be increasingly impor-
tant, as the AIS of today becomes
the foundation of the adas driving
the automated car of the future.

Infotainment
When the Tesla Model S was in-
troduced in 2012 one of its many
innovative features was the large
43.5cm infotainment touchscreen
in the centre console. Also notable
was the lack of physical controls.
Outside of the core driving com-
ponents, everything else, hvac,
entertainment and information had
all been pushed to this one giant
touch display.
While the Tesla console screen

is remarkable for its all-encom-
passing size, it is a natural evolu-

tion of display proliferation inside
the car cabin. Video displays first
showed up in the centre console in
the entertainment system of the
car. From there they expanded to
the headrests to provide rear-seat
entertainment. Today they have
expanded further to digital instru-
ment clusters and head-up dis-
plays.
Like displays, cameras first

showed up in the car for a single
purpose, to help drivers see what
was behind them as they were
backing up. Since then their role
has expanded. In today’s car, cam-
eras can be used to analyse a car’s

Central display on the Tesla Model S

Infotainment systems not only entertain, they also inform

FPGAs are able to resolve the
mismatch in video inputs,
outputs and connectivity in
the modern automobile

surroundings and information
overlaid the augmented reality
through a head-up display. In
some models of cars, the side mir-
rors are beginning to be removed
in favour of cameras that are
tucked into the car’s body, reduc-
ing wind resistance and improving
fuel efficiency.
As the number of cameras and

screens connected to the AIS has
proliferated, it has become harder
to adapt the mobile processor plat-
forms to these systems. Most
smartphones have two cameras, a
primary rear-facing camera and a
front-facing camera for videocon-
ferencing. But when applied to the
car space, with its multiple cam-
eras, the two inputs available are
insufficient.
A second challenge is dealing

with the video interfaces. Mobile
phone processors generally have a
single DSI output for display,
however screens in the automo-
tive space largely use LVDS,
which many mobile processors do
not support.
FPGAs help automotive info-

tainment systems adapt to these
challenges by pre-processing
video signals for customer resolu-
tions, bridging various interfaces

throughout the car, and function-
ing as a serialiser-deserialiser
(serdes) allowing multiple video
screens to be driven by a single
video output.

Adas
Adas refers to various new tech-
nologies that help the driver on
the road. These systems use an
array of advanced sensors that in-
form the driver to dangers up
ahead, and in some cases automat-
ically compensate for changing
road conditions.
While today assistance is as far

as the mass market systems go,
companies from Tesla to Google
are testing semi-autonomous and
fully autonomous systems that
one day soon will bring passen-
gers safely from a starting point to
their destination with minimal
input from the driver.
Adas depends on the sensors

that help it take in data about the
world around it. These can include
cameras, radar, lidar and others.
Whereas in older cars, a camera
was primarily used to assist in
backing up, in an adas the video
from an array of cameras is seam-
lessly transformed into a bird’s
eye view of a car and its surround-

ings. Cameras can also be used
with radar sensors for parking
assistance and automatic braking
or for drive recording to a black
box that allows insurance agents
to investigate the aftermath of an
accident.
Many of these systems require

data from multiple cameras and
other sensors to be seamlessly
aggregated for the system to
analyse its surroundings properly.
To analyse a car’s surroundings

more accurately, adas cameras
will become higher resolution,
with higher frame rates and higher
colour depths. This will allow sys-
tems to analyse more data, but
also require significantly more
bandwidth to be supported.
Whereas a basic rear-view camera
system still relies on low-resolu-
tion analogue connections, adas
cameras require higher speed digi-
tal interfaces, such as CSI-2.
Here, as in infotainment, the

limited IOs of a mobile processor
mean bridging is required to adapt
it to the needs of automotive. With
FPGAs, multiple camera and
other sensor data will need to be
aggregated through a single cam-
era input on the processor. More
powerful FPGAs can help pre-
process data and even control sen-
sors as well.

Conclusion
The flexibility of FPGAs has al-
ready proven invaluable in many
industries. In automotive, FPGAs
can help bridge the gap between
the needs of advanced entertain-
ment and safety systems, and the
mobile processors on which they
run. This business model has dis-
tinct advantages, allowing auto-
motive manufacturers to use mass
market proven products from the

smartphone space and rapidly
adapting them to the changing
needs of the car. FPGAs are also
now beginning to show up in
areas such as motor control in
other industries and could prove
useful in automotive as well.
One thing is clear, as car elec-

tronics continue to advance, and
especially as adas and other ef-
forts continue to move the indus-
try towards the driverless car
future, more and more sensors
will need to be integrated into
these systems, and the need for
FPGAs to provide the flexibility
to adapt cameras, sensors, video
and higher speed connectivity to
the changing needs of the market
will only grow.

From a Lattice Semiconductor
white paper by Jatinder Singh,
product marketing manager of
the company’s industrial and
automotive division
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Making
a mesh

Greg Zimmer discusses how a wireless
mesh network can improve reliability
in battery management systems Wireless automotive BMS

has been demonstrated in a
BMW i3
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Lithium-ion batteries require
considerable care if they
are expected to operate re-

liably over a long period. They
cannot be operated to the extreme
end of their state of charge (SoC).
The capacity of lithium-ion cells
diminishes and diverges over time
and usage, so every cell in a sys-
tem must be managed to keep it
within a constrained SoC.
To provide sufficient power for

a vehicle, tens or hundreds of bat-
tery cells are required, configured
in a long series generating as
much as 1kV or higher. The bat-
tery electronics must operate at
this very high voltage and reject
common mode voltage effects,
while differentially measuring and

controlling each cell in these
strings. The electronics must be
able to communicate information
from each cell in a battery stack to
a central point for processing.
In addition, operating a high-

voltage battery stack in a vehicle
or other high-power applications
imposes tough conditions, such as
operation with significant electri-
cal noise and wide operating
temperatures. The battery
management electronics are
expected to increase operating
range, lifetime, safety and reliabil-
ity, while reducing cost, size and
weight.
Steady advances in battery cell

monitoring ICs have enabled high
performance, increased life and

reliability of battery packs in auto-
mobiles today. Wireless battery
management systems (BMS)
promise to improve safety and re-
liability of the full battery system.

Modular battery packs
To accommodate the large quan-
tity of cells required for high-
power automotive systems,
batteries are often divided into
packs, and distributed throughout
available spaces in the vehicle.
With ten to 24 cells in a typical
module, modules can be assem-
bled in different configurations to
suit multiple vehicle platforms. A
modular design simplifies mainte-
nance and warranty issues, and
can be used as the basis for very Fig. 3: Modular BMS electronics using wireless mesh network

Fig. 1: Modular BMS electronics using Can bus
Fig. 2: Modular BMS electronics using isolated
SPI connected in a daisy chain

large battery stacks. It allows bat-
tery packs to be distributed over
larger areas, for more effective
use of space.
To support a distributed, modu-

lar topology within the high
electromagnetic interference
environment of an electric or
hybrid-electric vehicle, a robust
communications system is
required.
Both isolated Can bus and iso-

lated SPI offer road-proven meth-
ods for interconnecting modules
in this environment.
Given the success of Can bus in

automotive applications, it pro-
vides a well-established network
for interconnecting battery mod-
ules, but requires a number of
additional components. For
example, implementing an iso-
lated Can bus via an SPI interface
requires the addition of a Can
transceiver, a microprocessor and
an isolator. The primary downside
of a Can bus is the added cost and
board space required for these ad-
ditional elements.
An alternative to a Can bus in-

terface is a two-wire isolated SPI
interface using a simple trans-
former and a single twisted pair,
as opposed to the four wires re-
quired by Can bus. The SPI pro-
vides a high RF noise immune
interface in which modules can be
connected in a daisy-chain over
long cable lengths and operated at
data rates up to 1Mbit/s.

Wireless BMS
In a wireless BMS, each module
is interconnected via a wireless
connection instead of a Can bus
cable or an isolated SPI twisted
pair. The industry’s first wireless
automotive BMS has already been
demonstrated in a BMW i3 con-

cept car. This combined a battery
stack monitor with a wireless
mesh network, replacing the tradi-
tional wired connections between
the battery packs and the battery
management system.
This demonstration of a fully

wireless BMS car represents a sig-
nificant breakthrough that offers

the potential for improved relia-
bility, lower cost and reduced
wiring complexity for large multi-
cell battery stacks for electric and
hybrid-electric vehicles.
Car makers are finding it diffi-

cult to ensure the driving public
that electric and hybrid-electric
vehicles are both safe and reliable.
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Fig. 4: Battery monitoring interconnections with wireless mesh network

Thus it is time to look beyond the
safety and reliability of the battery
monitoring IC to address the po-
tential mechanical failure of con-
nectors, cables and wiring
harnesses in high-vibration auto-
motive environments.
To date, the metal and high-EMI

surroundings in vehicles were
thought to be too harsh for a wire-
less system to be reliable.
However, wireless mesh net-

working provides a truly redun-
dant interconnect system through
its use of both path and frequency
diversity to route wireless mes-
sages around obstacles and to
mitigate interference.
Field-proven in industrial IoT

applications, embedded wireless
networks can deliver better than
99.999% reliable data transmis-
sion in harsh environments, such
as railcar monitoring, mining and
industrial process plants.
By delivering the reliability of

wires yet eliminating mechanical
connector failures, the wireless
BMS concept car shows the
promise of wireless technology
to improve overall system reliabil-
ity and simplify the design of
automotive battery management
systems.

Benefits
ABMS with a wireless mesh net-
work has the potential for func-
tionality unavailable in a wired
system. The network enables the
flexible placement of battery
modules, and makes possible the
installation of sensors in locations
previously unsuitable for a wiring
harness. Additional data germane
to the accuracy of battery SoC
calculations, such as current and
temperature, may be collected by
the BMS master by simply adding
mesh enabled sensors.
The network can automatically

time synchronise each node to
within a few microseconds, and
accurately timestamps measure-
ments at each node.
The ability to time-correlate

measurements taken at different
locations in a vehicle is a power-
ful feature for calculating more
accurately the battery SoC and
state of health.
A wireless mesh node with local

processing at each module im-
proves normal BMS operation,
and also presents the potential for
smart battery modules, where
module diagnostics and communi-
cations may be available to en-
hance assembly and service.

Mesh networks
Wireless sensor networking prod-
ucts are chips and pre-certified
PCB modules complete with mesh
networking software, enabling
sensors to communicate in tough
industrial IoT environments.
Such products are field proven,

with more than 50,000 user net-
works deployed in 120 countries.
By delivering data reliability in
tough RF environments, wireless
sensor networks are entrusted by
industrial IoT providers to deliver
critical sensor and control data
reliably for many years without
requiring intervention.

Summary
Awireless BMS promises to elim-
inate maintenance-prone connec-
tors, cables and harnesses.
Wireless BMS enables expanded
BMS functionality with scalability
and time-stamped data acquisition
capability.

Greg Zimmer is
senior product
marketing engineer
for Linear
Technology’s
signal conditioning
products
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Competitive advantageCompetitive advantage

Glenn Reynholds looks at ways
to support innovation for electrical
system design and harness manufacturers

Engineers need the right atmosphere
and tools to innovate



DESIGN TOOLS DESIGN TOOLS

Vehicle ElectronicsPage 23, January 2017 Vehicle Electronics January 2017, Page 24

Among the questions in a
recent survey of automo-
tive industry executives

was: “What are you looking for in
new design tools?” The top two
on the list are ones that you would
expect: Executives want it correct
and want it fast. However number
three on the list – “Helps innova-
tion” – was surprising.
As shown in Table 1, innovation

now scores above productivity
and reducing cost and all the other
tool attributes that traditionally
were most valued. This shows that
executives are very in tune with
the importance of innovation to
the on-going success of their com-
panies.
But what elements of a design

environment promote innovation
and how can those elements be
surfaced in a way that enables all
users to contribute to a company’s
success?

Levels of innovation
To frame this discussion, it is first
important to understand what the
different kinds of innovation are,
and what target is within that
range. Fig. 1 depicts the different
classifications of innovation
against how risky is the innova-
tion.
Breakthrough innovation can

have a profound impact on a busi-

ness, but many times requires a
change to the business model or
organisation to achieve. There’s
only so much of this type of
change that a business can absorb.
It’s important to push those en-

velopes to keep a business viable
over the long run, but it is also
very important to look at incre-
mental innovation, which is what
can happen on a daily basis at
every engineer’s desk. To use a
baseball analogy: Home runs are
cool but singles win games.
The question becomes how in-

Table 1: Worldwide automotive industry research, 2015

Rank Tool attribute sought Score
1 Increases reliability – correct by design 1.233
2 Shortens development cycle 1.048
3 Helps innovation 0.745
4 Improves engineering productivity 0.668
5 Helps reduce cost 0.630
6 Helps optimise designs 0.617
7 Allows easy update and revision of designs 0.528

Fig. 1: Levels of innovation plotted against the technology risk of
the innovation; incremental and fundamental innovation can be
achieved at relatively low technology risk

Fig. 2: Visual representations of various design data can help engineers
quickly see the impact of changes they are making

cremental innovation can be en-
abled across an entire organisation
and not for just a select few focus-
ing on fundamental change.

Virtual lesson
To enable innovation, engineers
must work in a way that puts them
in the right frame of mind, where
all necessary information is easily
available and helps make deci-
sions. To understand what is re-
quired to achieve this, it is useful
to look at how the virtual reality
space defines various types of im-
mersion experiences:

• Narrative immersion occurs
when players become invested in
a story, and is similar to what is
experienced while reading a book
or watching a movie. The player
is mentally engaged, but in a pas-
sive way, just following along.
• Tactical immersion occurs when
performing tactile operations that
involve skill. Players feel in the

zone while perfecting actions that
result in success. This is a more
mentally challenging state where
decisions have consequences, but
the player is still following along
with the game and making low-
level tactical decisions.
• Strategic immersion is more
cerebral, and is associated with
mental challenge. Chess players
experience strategic immersion
when choosing a correct move
among a broad array of possibili-
ties. They must think many moves
ahead and mentally weigh the
consequences of choices made
now against various possibilities
from the future.

A design tool should strive to de-
liver the last of these immersion

experiences. Innovation, or at
least improved productivity, are
advanced by a full mental immer-
sion where engineers can actually
run a lot of different types of sce-
narios through their heads, trying
to understand the pros and cons of
each, and to answer basic ques-
tions about the implications of any
given choice and how might it
affect other aspects of the design
as it matures.
The larger and arguably more

important questions include how
to get engineers doing their design
work into this strategic immersion
where they’re able to put together
a mental model of where they are
headed, and how to preserve that
mental model when they are re-
quired to stop their train of

thought and go to some other
location for the information they
need to make the next decision
and understand its impacts.
A design environment must

keep them in that zone of solving
the problems.

Strategic immersion
There are a few key areas to focus
on to enable strategic immersion
in an engineering environment
and allow engineers to innovate.
First, to understand fully the im-

plications of design decisions it is
necessary to follow a systems en-
gineering approach and design at
the platform level wherever possi-
ble to ensure decisions are made
that optimise the whole platform
and are not just localised to a spe-
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Fig. 3: Capturing drafting standards in a digital form is required to free engineers
from wasting time on drafting and not spending it on engineering

cific part of the design to the
detriment of others. Some of the
defining characteristics of a sys-
tems engineering approach are:

• Consideration of whole problem;
• Transition through multiple
abstractions, ideally via machine
readable executable specifica-
tions;
• Documentation of requirements;
• Concrete verification proce-
dures; and
• Emergent characteristics from
interactions of sub-elements.

With this in mind as the baseline,
further principles can be applied.

Remove distractions
Much of an engineer’s time is
spent looking for information.

When that information is not
readily at their disposal they must
break their immersion and go look
for it in another place.
Once they’ve found the informa-

tion they must mentally get back
to the place they were before to
start interpreting the data in
context. This constant context
switching doesn’t provide an
environment where truly innova-
tive thoughts can occur – those
brain cycles are spent resetting the
context.
What should be strived for is

providing the results of a decision
immediately and in a way that is
easy to understand in the context
of the design.
The results might show an effect

to other parts of the system that
were completely unforeseen, mak-

ing what seems like a good deci-
sion into a bad one on the system
as a whole.
The key is surfacing a represen-

tation of the design data instantly
and intuitively, see Fig. 2.

Eliminate mundane tasks
There are many standard tasks an
engineer must accomplish to fulfil
an organisation’s process; some of
these involve ensuring engineer-
ing drawings match the corporate
standard so they can be correctly
interpreted by downstream con-
sumers of that drawing. Others in-
volve standard checklists of
common design errors to be
avoided.
These tasks, as well as the act

of re-entering data that were
provided in one format but must

Fig. 4: Comparison of
alternatives in a way that is
easily understood is important
to making correct trade-offs;
the diagrams show the
comparison of two design
alternatives and their impacts
on various aspects of the design

be transcribed to another format
before even starting the next
engineering phase, waste time and
introduce errors by their very
nature.
The key to eliminating these

tasks and allowing engineers to
innovate is applying standards and
automation. For example, if there
was an electronic definition of an
organisation’s drawing standard
that removed the need to put text
in exactly the right place, with ex-
actly the right font and exact sepa-
ration from other text, engineers

could focus on what the right data
are to put into the system instead
of spending hours putting them in
the right place on the diagram,
then making endless tweaks as
further data are added.
To enable this level of automa-

tion, a design tool must provide a
way to capture that model digi-
tally so it can be applied on a
daily basis, see Fig. 3.
Therefore, digitally capturing a

process is the fundamental build-
ing block to being able to apply
automation in a repeatable way.
Many times the act of digitally
capturing the data exposes holes
and weakness in the current
process that were previously
plugged by engineers using their
experience to fill the gap – at the
cost of innovation.
This digital capture of process

has another big benefit – it doesn’t
leave the company when people
do. The digital model becomes a
core piece of the organisation’s IP
that can be updated as new infor-
mation is learned to improve and
optimise the design process con-
tinually.

Immediate feedback
The best way to alter behaviour is
to provide immediate and direct
feedback upon completion of the
task. Many of the results of engi-
neering decisions in use today are
only available as text-based re-
ports that have to be generated,
then interpreted.
This is a hold-over from the

days of mainframe computers and
batch jobs which must be elimi-
nated to enable a strategic immer-
sion experience for engineers.
Most engineers are, by nature,
very visually based people – they
want to see data presented in a

way that is easy to understand and
compare.
The easier it is to understand,

the easier it is to make decisions
about the quality of the design
task they are performing.
In addition to presenting the cur-

rent state of the data as shown in
Fig. 2 it must be possible to com-
pare alternate design choices to
understand which is better.
The underlying principle of the

design methodology must be
based on the systems engineering
approach to ensure a globally op-
timal design is produced.

Summary
By their very nature, engineers
want to innovate and will thrive in
an environment that fosters it.
However, all too often their inno-
vation is crushed by the archaic
processes engrained in an organi-
sation formed in a bygone era.
Organisations must undergo

change to foster innovation con-
tinually throughout all levels and
provide a way for every engineer
to channel their innovative ideas.
As leaders we can enable this by

taking advice from Drew Green-
blatt, CEO of Marlin Steel. Green-
blatt wrote this in Inc magazine in
October 2014: “Among other
things, your team needs hardware
and software to create the most in-
novative ideas. It is hard to bend
the needle with stale technology at
your team’s disposal.”

Glenn
Reynholds is
business
development
architect at
Mentor
Graphics
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DEEP INSIDEDEEP INSIDE
THE PULSETHE PULSE

Cyril Noger explains how a vector signal
analyser helps optimise the performance
of low-cost radio modules in tyre
pressure monitoring systems
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Wireless communications
are adding more and
more value to today’s

electronics devices, often helping
improve their performance or
make them more convenient, safer
or more enjoyable to use.
In many cases, embedded radios

have a relatively simple function
and are required to transmit small
amounts of data over a short
range. The radios used in M2M
communications also often have
moderate performance and range
specifications. For the end-prod-
uct manufacturer, the most impor-
tant attribute of such radios,
provided that they can fulfil their
basic function reliably, is gener-
ally low cost.
So surely it follows that users of

basic, low-cost radio modules can
use basic, low-cost methods for
analysing the modules’ radio sig-
nals and for verifying their per-
formance.
In fact, today’s basic embedded

or M2M radio, typically operating
at up to 1GHz, will have tightly
defined specifications for operat-
ing parameters such as frequency,
power and phase: there is very lit-
tle tolerance for operation outside
these specifications if the radio is
to perform reliably.
OEMs using such radio modules

therefore have much to gain from
the analysis capability of the latest
vector signal analyser (VSA) type
of measurement instrument – a so-
phisticated tool, but one that is
highly appropriate for the testing
of basic and low-cost radios.

Limitations
For many years, the spectrum
analyser was the most popular
type of test instrument used by
radio technicians and engineers.

The primary function of a spec-
trum analyser is to display a graph
plotting power against frequency,
and so to show whether a device
is transmitting at its specified fre-
quency or frequencies, see Fig. 1.
But what if the engineer wants

to drill down into this representa-
tion of the signal to gain a more

detailed, granular view of it? A
conventional spectrum analyser is
very limited in its ability to do so,
because of its relatively slow
speed.
This is why the spectrum

analyser has evolved a new cate-
gory of instrument: the VSA, also
known as an FFT (Fast Fourier

Transform) analyser. Much faster
than a spectrum analyser, it allows
the user to see transient signals
that are hidden to the spectrum
analyser. Crucially, the VSA pro-
vides sufficient detail to enable
the user to see the operation of the
many and varied modulation
schemes implemented by embed-
ded radios.
Today, test equipment manufac-

turers tend to combine a spectrum
analyser and a VSA into the same
chassis: the spectrum analyser al-
lows the user to analyse a signal
quickly at a high level, whereas
the VSA reveals detailed informa-
tion about what is going on inside
the signal, such as modulation
schemes, interference and tran-
sients. Some VSAs also include a
vector signal generator (VSG),
which can reproduce captured,
digitised signals at any chosen
carrier frequency and power level.

Application
In the past, then, radio signal
analysis – whether in product de-
velopment, in production or for
troubleshooting in the field –
would have been implemented
with a spectrum analyser. As em-
bedded radios have become more
sophisticated, with more complex
waveforms and modulation
schemes, the need for more
detailed analysis of the signal has
become apparent.
This may be best illustrated by

reference to an application exam-
ple. Today’s sophisticated con-
nected car contains multiple
radios, including the GPS naviga-
tion system, a mobile telephone
transceiver and even the simple
wireless key fob for locking and
unlocking the vehicle.
Another of the car’s radios is in

Fig. 1: Frequency spectrum of a signal from a low-cost wireless
chipset embedded in a car’s tyre pressure monitoring system

Fig. 2: Plot of power versus time displayed by a VSA, showing a
single TPMS pulse, highlighted in blue

Fig. 4: Detailed view of part of a TPMS pulse, showing the indi-
vidual bits at the upper and lower frequencies

Fig. 3: Frequency versus time plot displayed by the VSA, showing
the same pulse (blue zone) as in Fig. 2

the tyre pressure monitoring sys-
tem (TPMS). This monitors the
pressure of each tyre and sends its
readings to an ECU. If the pres-
sure falls below a pre-set thresh-
old, an alarm on the dashboard
warns the driver.
Now found in almost every mid-

range and high-end car, TPMS
technology is subject to the auto-
motive industry’s close attention

to cost reduction. This means that
TPMS equipment manufacturers
use low-cost wireless chipsets that
are produced in very high volume.
The automotive industry, how-
ever, focuses on quality as relent-
lessly as it does on cost: this
means the performance of each
TPMS unit has to be verified rig-
orously before being integrated
into the car.
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Fig. 7: Vector modulation analysis of a TPMS signal

Fig. 5: Spectrogram display showing frequency (vertical axis) and
amplitude (colour-coded scale) versus time (horizontal axis)

Fig. 6: Spectrogram display providing a deeper analysis
of a TPMS signal

Modulation scheme
In a TPMS, the tyre pressure read-
ings are sent periodically from
each tyre as a short burst of data –
TPMS signals can be considered
to be pulsed signals. The informa-
tion (the bits) in each pulse are en-
coded in the form of a modulation
of a carrier wave. The most com-
mon modulation technique used
by TPMS radios is frequency shift
keying (FSK): simple binary FSK
uses two adjacent frequencies as
shown in Fig. 1, with one
frequency representing a binary 1
and the other representing a
binary 0.
As Fig. 2 shows, the transmitted

pulses are short. The older spec-
trum analyser type of instrument
could show the shape of this sig-
nal but, because it was slower, it
was not able to reveal the detail of
the modulations occurring within
each pulse. This is where the VSA
offers the engineer new capabili-
ties thanks to its high measure-
ment speed and its sophisticated
calculations.
In addition to the power versus

time analysis displayed by both
the spectrum analyser and the
VSA, the VSA also measures a
domain that the spectrum analyser

cannot: frequency versus time, see
Fig. 3.
This feature of the VSA allows

the user to view the operation of
the modulation scheme within
each pulse. Thanks to its high ac-
curacy and sampling speed, the
VSA can show the two bits of in-
formation, one higher frequency
and one lower frequency.
Since the VSA can analyse two

measurement domains of the same
signal (frequency versus time and
power versus time), it also enables

the user to focus on a smaller part
of the pulse if needed for a deeper
signal analysis. Fig. 4 shows the
small portion of the pulse – high-
lighted in blue in the power versus
time measurement – displayed in
the upper part of the screen in the
frequency versus time domain.
The signal analysis in Fig. 4

makes it easy for the user to verify
whether a TPMS device is work-
ing properly, since it shows the
value of the two frequencies in-
side the burst. Markers can be
used to measure the duration of
each bit, and also verify the fre-
quency difference between the
upper and the lower frequencies.
For the wireless chipset designer,
this information helps in the de-
velopment and characterisation of
the device; for the manufacturer, it
provides for fast and accurate
measurement to determine
whether the radio module is
within its specifications or not.
Indeed, for this TPMS applica-

tion the production engineer could
be fully confident in the perform-

ance of a low-cost radio module
just on the basis of these two VSA
measurements: frequency versus
time and power versus time.
Design engineers developing

complete TPMS modules might
also use a further type of informa-
tion from a VSA, particularly
when benchmarking radio mod-
ules from different vendors: the
spectrogram display mixes three
kinds of information on the same
graph. These three are frequency,
amplitude and time, see Fig. 5.
Fig. 6 displays a typical exam-

ple of a spectrogram display of a
TPMS radio module.
This spectrogram provides an

excellent means to uncover tran-
sients or unwanted spurious sig-
nals. This again is a capability of
the VSA that conventional spec-
trum analysers cannot offer.
It is worth noting that a VSA

can also display phase versus
time. This is not discussed here,
since TPMS signals do not use
phase modulation.
Many VSAs also include addi-

tional software with which the

user can configure the measure-
ments and decode the behaviour
of a TPMS module. With this vec-
tor modulation analysis (VMA)
software, graphical and numerical
results can be provided simultane-
ously on-screen, see Fig. 7.
Amodern VSA also provides

automation capabilities so the per-
formance of the device, charac-
terised with a VSA in the
development phase, can be
quickly and efficiently verified in
production.
In addition, an embedded VSG

provides a powerful means to
troubleshoot a faulty device, by
generating wanted or unwanted
signals and inserting them into the
device under test, and by replay-
ing captured, digitised waveforms.

Conclusion
The capabilities of a VSA de-
scribed have been illustrated
through the example of the signals
generated by one kind of simple,
low-cost radio module: the radio
in a TPMS. As the article has
shown, the speed of the VSA en-

ables it to drill down into the de-
tail of the signal to reveal minute
detail about the modulation of the
carrier waveform.
To function correctly in a car,

the TPMS radio has to maintain a
specified difference between the
higher and the lower frequency,
and to maintain a specified dura-
tion for each bit: the VSA displays
the signal’s waveform in sufficient
detail for the user to take these
measurements accurately.
This shows that the capabilities

of a VSA are essential to the test-
ing of one type of low-cost radio,
the TPMS. But the analysis pro-
vided by a VSA is equally useful
for the testing of any other kind of
low-cost embedded radio module,
and makes the VSA now an essen-
tial tool for both development and
production engineers, superseding
the conventional
spectrum analyser.

Cyril Noger is
wireless products
support engineer
at Anritsu
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With OEMs and govern-
ments throwing hun-
dreds of millions of

dollars into the development of
autonomous technology, driver-
less vehicles are on the way to
becoming a reality, and will be
arriving soon.
There are already cars on the

roads that are able to handle spe-
cific tasks without human inter-
vention – with features such as
lane assist, parking assist and
variable cruise control taking the

Humans versus computers

Davide Santo traces the
road towards
autonomous vehicles

pressure off drivers – and fully au-
tonomous cars are being put
through their paces at test loca-
tions around the world.
The current crop of autonomous

prototypes are packed full of sen-
sors, with lidar, radar and cameras
all playing a big part in helping a
vehicle see the world around it.
Capturing information about the
immediate vicinity and what’s
happening around the vehicle is
just the start, though, with a host
of powerful processors and artifi-

cial intelligence (AI) playing a big
part in what happens next.
But can AI replace humans as

drivers completely?

Vision on
Once the various sensors provide
data, an autonomous vehicle
needs to pick the best course of
action based on the information at
its disposal, without any input
from humans. Vehicles can do this
using two different types of intel-
ligence: machine vision and com-

puting vision.
Machine vision creates auto-

matic functions based on the
analysis of images, having used
notable characteristics to estimate
properties including motion, dis-
tance and other information. It’s
clever, but computing vision is
possibly better suited to playing
the role of a human, instead
analysing data to extract knowl-
edge before making a decision. It
means cars will be able to classify
an object, work out its distance

and a point of collision, making a
reliable, dependable and safe
choice on how to react.
To do this, autonomous cars

need to learn the same way a
human would, and this is where
there are big differences between
AI and human intelligence. AI is
able to extract information and
classify objects before making
predictions, but there’s still scope
for error in those predictions, and
because it is not always known
exactly why AI reacts the way it
does, correcting the behaviour of
machines could prove difficult.
Both humans and AI can learn
from those errors, but it’s a lot
easier ascertaining why a human
responded in a particular way.
There are plenty of benefits that

machines can offer, such as the
ability to use radar to see around
objects, to see 360 degrees simul-
taneously using lidar and cameras
(something a human could never
do), and to be able to process mul-
tiple tasks without getting dis-
tracted. Perhaps just as
importantly, autonomous vehicles
will also be able to react to situa-
tions near instantly, saving pre-
cious time when it could be
needed most.
Technology such as V2X also

paves the way for autonomous
driving by allowing vehicles to
exchange information with other
vehicles and infrastructure sys-
tems enabling them to react 25
times faster than a human would.
With near instant reactions, the

ability to communicate with other
vehicles and to see far more than
humans ever could, autonomous
cars have a lot of tricks up their
sleeves, but they’re still fallible.
For example, it will be near im-
possible for a machine to learn to

drive as a human, as machines
will always lack the initiative hu-
mans naturally possess.
That’s a good thing when it

comes to less desirable traits –
you’ll never see an autonomous
car intentionally taking its eyes
off the road – but it also remains
to be seen how machines will re-
spond to unusual situations. If an
accident is inevitable how will AI
prioritise which objects to hit and
which ones to miss?
There’s also a big difference in

learning processes, with most hu-
mans taking an almost intuitive
approach to driving, learning
mainly by trial, error and experi-
ence. Autonomous cars need to be
taught how to react to different
situations – from avoiding pedes-
trians to deciding what to do if an
animal runs in front of the car, and
it’s vital that OEMs get this bit
right if autonomous cars are going
to drive on public roads in a safe
and predictable manner.
While autonomous cars may be

the future, we won’t be seeing the
disappearance of human drivers
just yet, as machines still have a
lot to learn and will never be able
to replace the initiative humans
naturally retain. In the meantime,
however, technology can help
provide the best of both worlds,
with cars using the likes of radar
and cameras to alert drivers of
dangers that haven’t been spotted,
taking over in the event of emer-
gency or automatically applying
the brakes. Could
that be the perfect
balance?

Davide Santo is
global adas
microcontroller
manager at NXP
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The revision of the Škoda
Octavia family continues.
Now, after the hatchback,

estate and the fastest model vari-
ant – the vRS – comes the most
versatile member of the family
with innovations in technology
and equipment.
The upgraded Octavia Scout is

launching with three engine vari-
ants and the latest all-wheel-drive

SCOUT’S HONOURSCOUT’S HONOUR

A look at the technology on the new
Škoda Octavia Scout

technology with electronically
controlled, hydraulic multi-plate
clutch. With a ground clearance
that has been increased by 30mm
compared with the estate, the
compact five-door also masters
rough terrain. Beyond that, it im-
presses with good climbing capa-
bility, a high towing capacity and
numerous clever features.
The robust all-rounder has a dis-

tinctive off-road look. It bears the
same front as the newest genera-
tion of Octavias and thereby un-
derlines the family resemblance: it
has a more prominent bonnet, a
new front end with wide radiator
grille and additional headlights
with a crystalline look, including
full-LED headlights with adaptive
front headlights. Also the modi-
fied fog lights and tail lights are
equipped with LED technology.
Its independent character is

recognisable by silver-coloured
underbody protection at the front

and the rear. Furthermore, the
Rough-Road package is also part
of standard equipment and fea-
tures plastic covering for the un-
dercarriage as well as the brake
and fuel lines.
A spacious interior, which for

the compact car segment is partic-
ularly generous, is achieved with
a good body layout. Besides the
increased ground clearance, the
all-wheel drive with electronically
controlled, hydraulic multi-plate
clutch, which comes as standard,
also improves off-road driving.

When on rough terrain, the advan-
tages of the ramp angles, which
have been increased to 16.6 de-
grees at the front and 14.5 degrees
at the rear, become apparent.
Both the front and rear axle are

fitted with an electronic differen-
tial lock (EDL) as standard. EDL
allows the car to pull away
smoothly on difficult surfaces,
transmitting drive to both the front
and rear axles.
For safer and easier descents on

rough terrain, the off-road func-
tion is available. When in use, the
speed of the vehicle is consis-
tently maintained without the
driver needing to do anything.
Modern engine management,
which increases safety during
descents using braking, makes
the driver’s life easier.
Features include a heated steer-

ing wheel and seats with the
Thermo-Flux function, which,
from time to time, increases the
air and moisture permeability and
provides more riding comfort in
different climatic conditions.
The boot has a capacity of 610

to 1740 litres and, thanks to its
width of 1010mm, is suited to
transporting bulky loads.
Numerous storage options in the

interior increase its practicality.
The towing capacity is up to two
tonnes, depending on the engine
version.

Engines
The reworked adventurer is avail-
able from market launch with
three different four-cylinder
engine variants:
• 1.8 TSI, 132kW, top speed
216km/hr, 0-100km/hr in 7.8s,
combined consumption 6.8
litre/100km, CO2 158g/km;
• 2.0 TDI, 110kW, top speed

207km/hr, 0-100km/hr in 9.1s,
combined consumption
5.0litre/100km, CO2 130g/km;
and
• 2.0 TDI, 135kW, top speed
219km/hr, 0-100km/hr in 7.8s,
combined consumption 5.1
litre/100km, CO2 133g/km.

Infotainment
The Scout is equipped with mod-
ern infotainment systems. All of
the capacitive touch displays fea-
ture a glass design. As the top-of-
the-line version, the Columbus
navigation system has a 23.3cm
monitor and an LTE module, and
provides passengers with a wifi
hotspot. The automatic e-call
emergency call is available as an
option.
The mobile online services from

Škoda Connect complement the
infotainment. They are claimed to
set new standards in navigation,
information, entertainment and
assistance and can be configured
using a home computer.

Driver assistance
The wide range of driver assis-
tance systems are said to set new
standards within its segment. In-
novations include trailer assist,
blind spot detect and rear traffic
alert, which monitors traffic com-
ing from the sides and behind
when manoeuvring.
The crew protect assist function,

which closes windows and the
sunroof in the event of an impend-
ing accident and tensions the seat
belts on the front seats, is con-
nected to the improved front assist
function, which includes the city
emergency brake and predictive
pedestrian protection functions.
Park assist’s functions have been
further improved.
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An automotive AEC-
Q100 qualified single IC
switching regulator from
Allegro Microsystems
provides constant-current
output to drive high-
power LEDs.

The A6217 integrates a
high-side n-channel dmos
switch for DC-DC step-
down (buck) conversion.
A true average current is
output using a cycle-by-
cycle, controlled on-time
method.

This LED driver is for
automotive lighting such
as daytime running lights,
front and rear fog lights,

turn and stop lights, map
lights, and dimmable in-
terior lights.

Output current is user-
selectable by an external
current sense resistor.
Output voltage is auto-
matically adjusted to
drive various numbers of
LEDs in a single string,
improving system effi-
ciency. LED dimming
can be accomplished by
logic-level or chopped
battery PWM, as well as
analogue dimming capa-
bility. The device also has
switching frequency
dithering for reduced

Regulator drives high-power LEDs

EMI signature.
The A6217 is an en-

hanced version of the
A6213 and is available in
a pinout-equivalent esoic-
8 package (LJ), or a more
compact 3 by 3mm wet-

table flank DFN-10 (EJ).
Both packages have an
exposed pad for enhanced
thermal dissipation, and
are lead (Pb) free with
100 per cent matt-tin
lead-frame plating.

Panasonic has commer-
cialised its HL series of
electric double layer ca-
pacitors with what is
claimed to be the indus-
try’s first 2000-hour oper-
ation life guarantee as a
radial lead type.

The capacitor is suitable
for automobile backup
power supply circuits.

The electrolyte lets the
capacitor supply large-ca-
pacity current in a low-
temperature environment
of -40˚C. They operate up
to +65 or +70˚C. The
upper-limit temperature is
for models with dimen-
sions of 18 by 50mm and
18 by 70mm.

Internal resistance at
1kHz is 10 to 70mΩ com-
pared with 100 to 300mΩ
for the firm’s conven-
tional models.

Backup power supply
use is suitable for various
automotive systems such
as emergency brakes and
door lock release. Here, a
compact and lightweight
design is required in addi-
tion to long operation life.

The proprietary devel-
opment of an electrolyte
allowed the company to
reduce the deterioration
of characteristics such as
capacitance and internal
resistance.

Double layer
caps achieve
longer life

Vishay has expanded its
IHLE series of low-pro-
file, high-current induc-
tors with integrated
e-shields for reducing
EMI with automotive
grade devices in the 2525,
3232 and 4040 case sizes.

The Vishay Dale IHLE-
2525CD-5A, 3232DD-
5A and 4040DD-5A are
said to lower costs and
save board space by elim-
inating the need for sepa-
rate board-level Faraday
shielding. The devices

Inductors contain
shields to reduce EMI

contain the electric field
associated with EMI in a
tin-plated copper inte-
grated shield, providing
up to -20dB of electric
field reduction at 1cm
above the centre of the in-
ductor when the inte-
grated shield is connected
to ground.

Featuring operation up
to +155˚C and copla-
narity of four terminals
within less than 100µm,
the AEC-Q200-qualified
inductors are optimised
for energy storage in DC-
DC converters and high-
current filtering for
automotive engine and

transmission control
units, diesel injection
drivers, noise suppression
for motors, windshield
wipers, power mirrors
and seats, entertainment
and navigation systems,
and HID lighting.

In addition, the devices’
four-terminal connection
– two ground connection
points for the shield –
provides high-vibration
performance for on-en-
gine and chassis-mounted
electronic circuits.

Built on Vishay Dale
IHLP technology, the de-
vices have a typical DCR
from 1.55 to 167mΩ and
inductance values from
0.22 to 47µH. They pro-
vide rated currents to
36.0A and handle high
transient current spikes
without saturation.

Automotive-grade soft-
termination and Megacap
type MLCCs with added
C0G types are available
from TDK.

Until now, these robust
MLCC designs, which
offer effective protection

MLCCs extended for reliability
against board flexure and
solder cracks, have been
available with X5R, X7R
and X8R dielectric mate-
rials. The additions com-
bine the low relative
permittivity of the C0G
dielectric with rated ca-
pacitance values up to
300nF and enable
MLCCs to be used in
more range of applica-
tions where reliability is
required.

Their rated voltages
range from 50 to 3000V.

The MLCCs have ca-

pacitance stability at a
high DC bias. Moreover,
the capacitance drift is 0.3
per cent over a tempera-
ture range from -55 to
+125˚C, making the
class-one MLCCs suit-
able for the high-preci-
sion resonant circuits for
fast and efficient automo-
tive wireless charging and
in LLC resonant circuits
of onboard chargers for
plug-in hybrid and elec-
tric vehicles.

They are qualified to
AEC-Q200.

Renesas has announced
four RH850/P1L-C group
microcontrollers for use
in chassis and safety sys-
tems, such as anti-lock
brakes and airbags, as
well as compact motor
controllers.

They include embedded
safety mechanisms, such
as a redundant checker
core that operates in lock-
step to the master core.
These features let devices
support Asil D as a safety
element out of context.
They also incorporate the

ICU-S hardware security
module, which supports
the She and Evita-Light
automotive security stan-
dards.

The devices inherit
timers and communica-
tions functions such as
Can-FD from their high-
end predecessors.

The 40nm process used
for MCU production has
a track record of achiev-
ing low power consump-
tion and high reliability.
This process enables the
use of LQFP packages

that require no heat sink
when using a single
power supply and operate
at a frequency of
120MHz typically at
50mA, 5V and +25˚C.

These QFP packages
use a 0.4mm pin pitch.
Three pin-count packages
are available – 80 (10 by
10mm), 100 (12 by
12mm) and 144 (16 by
16mm) pins.

Samples are available
and mass production is
scheduled to begin in
May 2018.

Microcontrollers tackle safety
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Alliance Memory has ex-
tended its synchronous
dram portfolio with com-
ponents that provide an

automotive temperature
range of -40 to +105˚C
and are fabricated and as-
sembled to automotive

An in-vehicle computer
with an Intel Core i5
CPU, fanless heat man-
agement and additional
features has been
launched by Spo-Comm.

The Spo-Book Move
QM87A is for use in ve-
hicles of all kinds and
includes transformers,
optional batteries and nu-
merous modules for 3G,
4G and GPS mobile ap-
plications.

Passive heat manage-
ment and robust construc-
tion allows use from -40
to +70˚C. With EN50155
and EN50121 certifica-
tions, it is also suitable for
rail transport.

In-vehicle computer
manages without fan

Specifications include
Intel Core i5-4300U
(Haswell) processor with
a clock speed of two
times 1.7GHz to a maxi-
mum of two times
2.9GHz and the inte-
grated Intel HD Graphics
4400 card. Resolution of
3200 x 2000 at 60Hz is
possible via the Display-
Port. With up to 16Gbyte

of ram, multitasking with
multiple parallel applica-
tions is also possible.

In the rugged and fan-
less metal casing measur-
ing 250 by 55 by 150mm,
there’s space for up to
two HDDs or SSDs, each
with a maximum of
960Gbyte capacity. Stor-
age media is placed in
hot-swap enabled drives

and can always be con-
nected to Raid 0 or 1.

In the four Mini-PCIe
slots, modules for 3G and
4G mobile networking,
wifi, Bluetooth and GPS
can be used. Thanks to
the dual sim slot, it is pos-
sible to use two separate
mobile networks.

An optional internal
battery is available. With
this, a bridge of up to ten
minutes of emergency op-
eration is possible.

In addition to the 9 to
36V DC input, connec-
tions include four USB
ports, two of the current
3.0 standard, a four-in,
four-out DIO port as well
as four com ports, of
which two are RS232,
422 or 485 and two are
RS232. One com port can
be replaced by a Can bus.

Dual gigabit lan ports
with PXE and WOL sup-
port are for connection to
a fixed network. Separate
image output on up to
three monitors is possible
thanks to the DisplayPort,
DVI-I and VGA connec-
tors. The various ports
allow for connection of
the Mini-PCs to existing
screen hardware. There is
also a jack connector for
audio output.

Microsoft Windows 7
Professional 64bit and
Windows 10 64bit are
available in the home and
professional versions. In
addition, an individually
customisable Windows 7
Embedded is available for
special applications.

Sdram extension quality standards.
The portfolio in the au-

tomotive temperature
range includes compo-
nents with densities of 64,
128 and 256Mbit.

The line of high-speed
cmos sdrams also in-
cludes double data rate
(DDR), DDR2 and
DDR3 devices.

Automotive DDR1
sdrams have densities of
128, 256 and 512Mbit,
while DDR2 devices
come in densities of 256
and 512Mbit and 1Gbit.

The 1, 2 and 4Gbit au-
tomotive DDR3 sdrams
operate over 1.35 and
1.5V power supplies.

Processors bring high-end
displays to mid-range cars
Full-digital instrument
panels that give a high-
end feel to any car are
coming to the mid and
entry ranges, enabled by
ST Microelectronics’ Ac-
cordo 5 family of auto-
motive processors.

The devices can enable
digital instrument clusters
and audio, video and nav-
igation head units by inte-
grating the complete
graphics, video and audio
functionality on-chip to

save design costs and
simplify assembly.

An Arm Cortex A7
processor is the main
computing CPU. There is
a choice of single-core A7
with a 16bit interface to
high-performing off-chip
DDR3, or dual-core A7
with a 16/32bit DDR3 in-
terface.

Graphics performance
comes from its 500MHz
3D graphics processor
core. The architecture

supports 2D and 3D
graphics up to 1080p res-
olution, in formats such
as Open VG and Open
GLES-2.0, and is capable
of effects such as flexible
blending of up to four
layers with multiple
modes and video overlay.

The multi-format video
subsystem provides post-
processing for effects
such as picture-in-picture,
and audio performance
comes from an audio
DSP, six stereo-audio
analogue channels, and
support for multiple stan-
dard audio interfaces. The
built-in display controller
supports TFT-LCD touch
panels up to full HD.

Security is strengthened
by dedicating a Cortex-M
based microcontroller for
managing the Can inter-
face between digital in-
struments and the main
vehicle network. This mi-
crocontroller integrates
three Can ports including
support for Can FD, a

hardware accelerator for
crypto algorithms includ-
ing SHA-2, PK and
AES, and one-time-
programmable memory
for master-key storage
and tamper prevention.

The microcontroller
draws very little current
in standby mode, and
complements power man-
agement throughout the
chip to reduce drain on
the vehicle’s electrical
supply.

Increased thermal dissi-
pation versus execution
performance helps sim-
plify thermal manage-
ment for reliability.
Flexible signal routing
simplifies audio design.

Software and middle-
ware IP is available to
streamline the design of
feature-rich displays and
instruments.

The STA1295 with
dual-core Cortex A7
processor is available in a
19 by 19 by 1.7mm
LFBGA529 package.

Configurable Lin slave
LED driver ICs from
Melexis can control RGB
lighting to personalise
cabins, improve driver at-
tention and enhance the
driving experience.

Lin 2.x and SAE J2602
compliant, the single-
channel MLX81112 and
dual-channel MLX81115
can drive LEDs via con-
stant current sources.

Both are built around a
16bit microcontroller
with 32kbyte flash mem-

ory with error correcting
code. Additional memory
is provided by 16kbyte
rom containing the RGB
mix algorithms and Lin
driver, 2kbyte ram, and
380byte eeprom.

Other on-board func-
tions include a 10bit ana-
logue-to-digital converter
with integrated pre-di-
vider, Lin protocol con-
troller, Lin transceiver,
four configurable con-
stant current outputs and
four 16bit PWM outputs.

Lin slave LED driver ICs
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A 100V, 160A power
mosfet is said to deliver a
tighter threshold voltage
specification than Tosh-
iba’s previous devices.

This is important for
switching applications
and the TK160F10N1L
provides a minimum and
maximum threshold
voltage of 2.5 and 3.5V
compared with its prede-
cessor’s 2 to 4V range.

The device is suitable
for automotive power
switching applications. In
these designs its tighter
specification could con-
tribute to a dead time re-
duction in half-, H- and
B6-bridge schemes. This
is because the maximum
difference between low-
side and high-side mos-
fets is smaller.

In applications where
mosfets are connected in
parallel, a tighter specifi-
cation leads to improved

synchronous switching.
As a result, the switching
loss will be distributed
more evenly among the
mosfets. If one mosfet
turns on earlier or off later
than other mosfets in par-
allel, the switching loss
concentrates on this sin-
gle mosfet.

The company’s latest
Umos VIII-H semicon-
ductor process has been
used in the design. This
provides switching ripple
suppression capability
and can contribute to EMI
noise reduction.

Target applications in-
clude automotive motors
in 48V systems, DC-DC
converters and load
switches.

The device is supplied
in a TO-220SM(W) pack-
age, has a maximum on-
resistance of 2.4mΩ and
will conform with AEC-
Q101.

Mosfet delivers
tighter threshold

Providing protection at up
to 60V, a single-chip e-
fuse from Texas Instru-
ments has back-to-back
fets. On-chip features in-
clude reverse polarity
protection and reverse
current blocking.

The TPS2660 is for 24
and 48V rail applications
in automotive, industrial
and communications in-
frastructure designs.

The device’s architec-
ture enables reverse po-
larity protection to help
guard the system load
from mis-wiring, which
can occur in industrial

equipment that uses
screw terminals.

Reverse current block-
ing prevents current from
flowing backwards from
the output side to the
input side.

Adjustable overvoltage
protection up to 60V
helps designers pass in-
dustry-standard surge-
compliance tests more
quickly and reliably, in-
cluding the electrical fast
transient test.

The device comes in a
4.4 by 5mm thin shrink
small outline package
(tssop).

E-fuse protects up to 60V

Two families of automo-
tive-grade EFM8 micro-
controllers from Silicon
Labs suit a range of in-
cabin touch interface and
body electronics motor
control applications.

AEC-Q100-qualified,
the low-power EFM8SB1
Sleepy Bee family pro-
vides on-chip capacitive
touch technology en-
abling easy replacement
of physical buttons with
touch control. The
EFM8BB1/BB2 Busy
Bee family includes ana-
logue and digital periph-
erals for controlling
motorised rear-view mir-
rors, headlights and seats.

All have 8bit perform-
ance and include a high-
speed pipelined 8051
core, low power, preci-

Microcontrollers handle
in-cabin applications

sion analogue and com-
munications peripherals,
on-chip oscillators, small-
footprint packages, and a
patented crossbar archi-
tecture that enables flexi-
ble digital and analogue
peripheral multiplexing to
simplify PCB design and
IO pin routing.

The Sleepy Bee MCUs
in sleep-mode consume
50nA with full memory
retention and brown-out

detection, and 2µs wake-
up time. The automotive-
grade devices handle -40
to +85˚C ambient temper-
atures, core speeds up to
25MHz and flash sizes up
to 8kbyte. The MCUs in-
tegrate a 12bit ADC,
timers, temperature sen-
sor, and SPI, I2C and uart
serial ports.

An on-chip high-resolu-
tion capacitive-to-digital
converter provides less

than 1µA wake-on-touch
capability and 12 capaci-
tive touch channels, elim-
inating the need for
on-off switches in many
applications.

The MCUs are for
touch-based controls such
as dome lights and over-
head buttons. Capacitive
touch control provides a
durable, moisture-resis-
tant user interface and a
sleeker look and feel.

Busy Bee MCUs have
core speeds scaling up to
50MHz and 2 to 64kbyte
flash sizes. Peripherals in-
clude a 12bit ADC, 12bit
DACs, low-power com-
parators, voltage refer-
ence, communications
peripherals and internal
oscillators in packages
down to 3 by 3mm.

Rohm has developed
high-voltage Zener
diodes for protection and
constant current applica-
tions. The UDZLV and
KDZLV series are com-
prised of 12 models in
Zener voltages from 51 to
150V.

They are AEC-Q101
compliant and provide
surge resistance for relia-
bility, making them suit-
able for automotive
ECUs.

The company has ex-
panded its line of UDZV
diodes to include the
high-voltage UDZLV
with a rated power of
0.2W in a 2.5 by 1.2mm
sized package, making it
suitable for consumer
electronics as well as au-
tomotive ECUs, MFPs
and inkjet printers. The
KDZLV high-voltage
1.0W rated Zener diodes
are available in a 3.5 by
1.6mm form factor.

Zener diodes for ECUs


