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Thanks to augmented reality, this automotive workshop technician can see
the location of hidden components or the cable harness behind the dash-
board on a tablet computer. The platform, developed by Bosch, expands
reality in a computer-assisted manner by adding useful information.
Using a tablet computer or a smart phone, matching explanations, pictures

or videos are added to the live image once the user points the device’s camera
at an area for which augmented reality information is available.
The platform is backed by a comprehensive database from which it ex-

tracts the matching contents for the respective augmented reality applica-
tion. Besides written information and explanations in text format, video
clips, pictures, safety instructions with audio clips, 3D data, circuit dia-
grams, technical drawings and markers for the tracking configuration can
be added.

Augmented reality for workshops

Continental’s headquarters in Germany

Elektrobit has sold its au-
tomotive business to Con-
tinental for €600m. EB
will continue with its
wireless business under
the name Bittium, as the
Elektrobit brand is in-
cluded in the sale.

EB’s directors say they
will unanimously recom-
mend the transaction to
shareholders and expect
the transaction to have a
non-recurring positive ef-
fect of approximately
€530m on net profit and
approximately €575m
positive effect on net cash
flow for this year.

The transaction in-
cludes EB’s 51 per cent
ownership of E.Solutions,
a jointly owned company
between Elektrobit and
Audi Electronics Venture.

EB’s automotive busi-
ness offers a range of
software products and
R&D services for in-car
embedded software, as
well as professional tools
that support the whole

Continental buys
Elektrobit for €€600m

process of the in-car soft-
ware development. Its
customers are car makers,
car electronics suppliers
and other suppliers to the
automotive industry. It
employs 1431 people
worldwide, mainly in
Germany. E.Solutions
employs 459 people. 

EB’s CEO Jukka Harju
said he believed Conti-
nental had the right capa-
bilities and was com-
mitted to developing
Elektrobit Automotive as
a part of a broader range
of its products. 

“For EB, this transac-
tion gives good cash con-

sideration for the business
and a significant non-re-
curring profit and cash in-
crease,” he said. 

Continental has indi-
cated it considers the
management and employ-
ees of the business as a
key asset  and, hence, re-
taining the management
and employees is para-
mount to its plans. 

Continental’s plans to
keep EB’s Automotive as
a separate unit with its
own brand, retain the
business model and or-
ganisation within the
company, and maintain
its facilities.

Qualcomm Technologies
is collaborating with
Daimler on technologies
including 3G and 4G con-
nectivity, wireless charg-
ing for in-vehicle use and
implementation of wire-
less electric vehicle
charging (WEVC) tech-
nology. 

The first stage will look
at Daimler’s Wireless
Power Transfer 2.0 
programme for electric
vehicles linked with
Qualcomm Halo WEVC
technology. This could let
Daimler customers
charge their EVs and
plug-in hybrid EVs with-
out plugging them in. 

In addition, Qualcomm
WiPower technology al-
lows consumer electron-
ics to charge wirelessly
in-vehicle.

“We are eager to jointly
explore possible fields of
future cooperation with
an internationally leading
tech firm like Qual-
comm,” said Thomas
Weber, a member of
Daimler’s management
board. 

Qualcomm is helping
the automotive industry
change the landscape for
communications, conven-
ience, energy efficiency,
infotainment and safety
through its Snapdragon
products, while Daimler

Daimler and Qualcomm work
together on wireless charging

has a history of producing
vehicles that embody
these concepts. 

Mercedes-Benz cus-
tomers have come to ex-
pect vehicles equipped

with numerous intelligent
systems and sensors that
enhance safety, conven-
ience and comfort. To-
gether, the companies
intend to combine auto-

motive expertise to ad-
vance the connected car
industry by delivering in-
telligently connected ve-
hicles that drive
emission-free. 
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Taiwanese semiconductor
foundry United Micro-
electronics (UMC) has
developed a technology
platform that targets IC
companies designing
chips for automotive ap-
plications. The Auto SM
platform consists of a
portfolio of automotive
AEC-Q100 qualified
technology ranging from
0.5µm to 28nm nodes,
backed by manufacturing
processes that comply
with ISO TS-16949 auto-
motive quality standards

for all UMC fabs. 
In addition, UMC is se-

lectively developing cer-
tified design models, IP
and foundry design kits
specific to its automotive
platform to fulfil the in-
creasing pace of evolve-
ment of the vehicle
industry supply chain,
helping chip designers
capture market opportuni-
ties as the internet of
things and increased use
of sensors permeate into
automotive applications.

“With the rapid rise in

silicon content within
each new vehicle, many
believe the automotive IC
sector will experience the
highest CAGR compared
with other semiconductor
segments,” said Po Wen
Yen, CEO of UMC.
“UMC has a successful
history as an automotive
IC supplier, being the first
foundry to receive
ISO22301 certification
for our business continu-
ity management system
and implementing a com-
prehensive automotive

UMC platform targets
AEC-Q100 qualification

service package that in-
corporates zero-defect
practices within our man-
ufacturing procedures.”

UMC is producing elec-
tronic components used
in vehicles, including for
adas, safety, body control,
infotainment and under-
bonnet use. These ICs
have been widely adopted
by well-known car mak-
ers in Japan, Europe, Asia
and the USA. 

The foundry’s automo-
tive IC manufacturing
lines are said to meet or
exceed industry quality
and reliability criteria, in-
cluding AEC-Q100 grade
0 certification for its fab
manufacturing. 

Tokyo-based Thine Elec-
tronics has developed au-
tomotive surround view
monitor technology it
claims provides signifi-
cant cost performance
and faster display speed
due to its view-point con-
version algorithm. 

The technology can re-
configure images cap-
tured by automotive
cameras at vehicle sides
into bird’s-eye view im-
ages. Such conversion
usually requires large
memories because such
systems need temporary
memories to save cap-
tured images before con-

verting them to an over-
head view. 

Thine has developed
technology that can re-
duce the temporary mem-
ories by a fourth or third
and, in addition, achieve
faster image display with
less delay from capturing
to displaying. This tech-
nology aims to extend the
applicable vehicles for
surround view monitor
systems from luxury
classes to light and inter-
mediate models. 

The technology can si-
multaneously convert up
to four-channel camera
data and extend to more

channels. The company
plans to distribute work-
ing samples in 2016. 

If used with Thine’s
THP7312 image signal
processor that supports
infra-red images and de-
fogging functions, it can
achieve visibilities at
night time and in foggy
weather. 

In addition, if used with
the company’s V-by-One
HS high-speed interface
technology, the surround
view monitor systems can
reduce the number of
input-output cables for
transmitting high-resolu-
tion pixel data. 

Algorithm aims to cut cost of
bird’s eye view technology

X-Fab Silicon Foundries
has agreed to industrialise
start-up Exagan’s GaN-
on-silicon technology,
producing high-speed
power switching devices
on 200mm wafers. 

The firms plan a Euro-
pean production centre to
make GaN devices for
automotive, solar, indus-
trial and IT markets. 

The two companies
have demonstrated their
capabilities by processing
the first GaN-on-silicon
devices built on 200mm
substrates at X-Fab’s
wafer fab in Dresden,

Germany, and are chang-
ing the prototype into a
process robust enough for
mass production. 

Working with CEA-Leti
in Grenoble, where some
process steps are per-
formed, X-Fab and Exa-
gan are making the first
of Exagan’s G-Fet 650V,
fast-switching power de-
vices on 200mm sub-
strates using a standard
silicon manufacturing
line. To date, the global
semiconductor industry’s
work with GaN has been
limited to 100 and
150mm wafers due to the

difficulties of creating the
required GaN layers on
silicon substrates. 

Exagan’s G-Stack tech-
nology is said to let GaN-
on-silicon devices be
manufactured economi-
cally on 200mm sub-
strates by depositing a
stack of GaN and strain
management layers that
alleviates the stress be-
tween bonded GaN and
silicon layers. 

The devices meet re-
quirements for high
breakdown voltage, low
vertical leakage and high-
temperature operation. 

X-Fab to produce Exgan’s GaN
technology on 200mm wafers

Green Hills Software sub-
sidiary Integrity Security
Services (ISS) has se-
lected Security Innova-
tion’s Aerolink software
for vehicle to everything
(V2x) communications
security. Aerolink will be
incorporated into the ISS
automotive security de-
velopment toolkits.

Aerolink will be the de-
fault message security
when organisations plan
to use the security and
functionality of Integrity
for V2x applications. In
addition, Security Inno-
vation has incorporated
the ISS native FIPS 140-2
compliant, embedded
cryptographic library into
Aerolink. 

“It is our natural choice
to include Aerolink for
V2x message security
compliance with our se-
curity credential manage-
ment systems,” said
David Sequino, ISS VP.
“This partnership will
allow our customers to
quickly manufacture and
deploy V2x communica-
tions in the most secure
possible manner.”

As a provider of soft-
ware for the automotive
industry, ISS sought a
partner with expertise in
the latest protocols and
was well respected in the
automotive V2x industry.

Green Hills
chooses
Aerolink for
V2x security
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Audi is intensifying the
expansion of connectivity
of its cars in China, ac-
cording to an announce-
ment by the car maker in
advance of last month’s
CES Asia in Shanghai.
With Baidu CarLife, Audi
will also be offering inte-
gration of smartphones in
its cars in China. A
China-specific LTE mod-
ule, which Audi is devel-
oping in a joint venture
with Huawei, will deliver
fast data transmission. 

“The aim of our part-
nership with Baidu – a
company that is number
one on the Chinese search
engine market – is to
drive advances in the on-
line networking of our
cars in China,” said Ricky
Hudi, head of develop-
ment at Audi. 

Baidu CarLife is a
smartphone integration
for use in the automobile,
similar to Android Auto
and Apple CarPlay. 

As soon as customers
connect their smartphone
to the car, the Audi smart-
phone interface starts up.
On the MMI display, an
environment opens with
customised Baidu apps
that are popular in China,
especially among young
people. CarLife will oper-
ate with both iOS and An-

Advanced infotainment
systems, over-the-air
(OTA) updates, big data
analytics, mobility serv-
ices and in-car security
are key technologies that
will shape the global con-
nected car market in
2015, according to Frost
& Sullivan. 

Human machine inter-
face (HMI) input and out-
put products, as well as,
heads up display (HUD)
are set to take centre
stage. However, car mak-
ers must create consumer-
centric HMIs that will
strike a balance between
reducing driver distrac-
tion and meeting con-
sumer need for connected
services. 

The analysis found 90

per cent of OEMs in
North America had de-
ployed connected telem-
atics, making it the
leading market for associ-
ated innovations. With
over 20 launches in the
past two years, China is
becoming the second in-
teresting region from a
deployment standpoint,
while mandates around e-
call, vehicle safety and
driver distraction will act
as catalysts for telematics
use in Europe.

“While embedded con-
nectivity is on the rise due
to specific regulations re-
lated to telematics, shared
data plans and smart-
phone-based connectivity
will also gain prominence
in the global mass mar-

ket,” said research analyst
Ramnath Eswaravadivoo.
“OEMs wanting to com-
pete with free smart-
phone-based navigation
are offering connected ca-
pabilities with dynamic
re-routing, real-time traf-
fic and point of interface
services.” 

Since 2G is likely to be
discontinued in North
America by 2017, the
seamless running of 3G
and 4G networks will be
a rigorous task. In addi-
tion, consumers are un-
willing to pay extra for
in-car LTE, and the pene-
tration of LTE in mobile
handsets remains slow.
Nevertheless, 4G LTE
networks are expected to
cover over 60 per cent of

the world’s population by
2020. 

OTA updates are be-
coming critical to provid-
ing a smooth end-user
experience, thus the secu-
rity aspect gains impor-
tance and poses yet
another challenge. Secu-
rity must evolve from of-
fering feature-level safety
to delivering in-vehicle
and back-end protection,
covering multiple areas
such as OTA, connected
services, user data protec-
tion and virtualisation. 

The connected car, ve-
hicle prognostics and
cyber security will be dis-
cussed at Frost & Sulli-
van’s Intelligent Mobility
conference in London on
1 and 2 July 2015. 

Volvo has integrated
Most 150 into its XC90. 

“Proceeding on its path
of success, Mostco cele-
brates the growing ac-
ceptance of the
automotive network stan-
dard, now with the imple-
mentation by key car
maker Volvo,” said Henry
Muyshondt, administrator
of the Most Cooperation.
“With Volvo, we are
pleased to welcome the
fourth car maker already

embracing Most 150, fol-
lowing Audi, Daimler and
Hyundai. Volvo is taking
advantage of the Most
network concept, which
is inherently scalable and
extendable with respect to
speed and the amount and
characteristics of the data
channels.”

Along with the higher
bandwidth of 150Mbit/s,
Most 150 has an isochro-
nous transport mecha-
nism to support video

applications, as well as an
Ethernet channel for effi-
cient transport of IP-
based packet data. This
channel carries Ethernet
packets according to
IEEE 802.3. Thus, stan-
dard TCP/IP stacks can be
used without change. 

In consequence, the lat-
est generation of Most
provides the automotive-
ready physical layer for
Ethernet in the car.

Volvo’s XC90 is the

first car in its range built
on the SPA scalable prod-
uct architecture modular
chassis technology devel-
oped in house. 

For seamless smart-
phone integration, the
XC90 provides Apple
Carplay and Android
Auto, which brings 
selected features and
services familiar to smart-
phone users directly into
the car via the centre con-
sole touch screen display. 

Audi partners Baidu and
Huawei for China push

droid, which will allow
Audi to reach the vast
majority of customers. 

Audi and Baidu already
agreed to form a partner-
ship at the end of January.
Along with integration of
Baidu CarLife, other
components of the part-
nership include joint de-
velopment of map data,
positioning algorithms
and point-of-interest
functions. For example,
they enable the transfer of
destination data into the
car from a Baidu map on
a computer or smart-
phone. 

Another cooperative ef-
fort shown by Audi at
CES Asia was the Audi
tablet, which already in-
cludes the integrated
Baidu web browser and
Baidu app store. 

Integrating CarLife and Audi

To assure its Chinese
customers of unlimited
use of their online serv-
ices in the automobile,
quick and seamless data
transmission must be
guaranteed. Audi says it
is adapting to market-spe-
cific requirements in
Asia. 

Audi’s agreement with
Huawei Technologies,
one of the world’s largest
network providers, is for

the development and use
of an Asia-specific LTE
module. Audi will use the
module in China, Japan
and Korea. It supports the
TDD-LTE wireless stan-
dard by China Mobile,
which was redefined in
2013, and the FDD-LTE
standard. Audi claims to
be the first premium car
maker to offer a fully in-
tegrated LTE system in
China.

Volvo opts for Most 150 in XC90

Key technologies to shape
connected car markets

Automotive and trans-
portation is one of seven
categories in the 13th an-
nual Create the Future de-
sign contest organised by
Analog Devices, Intel and
Mouser Electronics.

The grand prize winner
will receive global recog-
nition and a cash prize of
$20,000 for an innovative
product that benefits soci-
ety and the economy. Pre-

vious contests have pro-
duced more than 10,000
design ideas from engi-
neers, entrepreneurs and
students in more than 100
countries. Entries are
being accepted until 1
July 2015.

“Advancing technolog-
ical innovation is at the
core of what we do here
at Mouser and we are
very excited to support

design engineers by once
again helping to sponsor
this global design contest
for them,” said Kevin
Hess, Mouser Electronics'
vice president of techni-
cal marketing.

The other categories are
aerospace and defense,
consumer, electronics,
machinery and automa-
tion, medical and sustain-
able technologies.

Create the Future design contest
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Steve Rogerson reports from last month’s
Device Developers’ Conference at the
UK’s Cambridge Belfry Hotel

BITS IN
THE BELFRY
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Time-triggered architec-
tures are underused, al-
though Michael Pont
from Safetty Systems be-
lieves it should be the
first architecture anyone
should think about even if
it is not the one that ends
up in the final project.
“Some organisations

need to get it right first
time,” he said, “such as in
the traditional safety
areas including automo-
tive. Also, in things like
modern washing ma-
chines. And devices for
places where it is difficult
to carry out repairs, like
in deep-sea mining.”
Time-triggered tech-

niques originated in aero-
space but the
architectures have mi-
grated to other safety
areas.

“It gives you a way to
model your system,” said
Pont. “And you can con-
firm at run time that you
are getting the correct be-
haviour. This is how you
should engineer reliable
embedded systems.”
He said that whereas

Misra C was a safe subset
of C, time-triggered
systems were a safe sub-
set of event-triggered sys-
tems.
“You can use it to build

automotive systems up to
Asil D in ISO26262,” he
said. “An example is an
automotive ECU for say
an electronic steering col-
umn lock.”
While these are built for

security to lock the steer-
ing column so that a thief
cannot drive the car away,
the safety comes in be-

Think TT before you start

Michael Pont: “You can’t think yourself to
death.”

cause the user does not
want it to deploy acciden-
tally while driving down
the motorway.
“That is why it ASIL

D,” said Pont. “If it goes
wrong, there is an imme-
diate danger of people
getting injured or killed.”
Here you would have

separate processors each
running separate time-
triggered architectures.
Each processor controls
one half of the system and
if either thinks there is
something wrong it opens
two switches that prevent
the other processor from
locking the steering. The

two systems could also
run on one processor with
a separate monitor to
check their operation.
He said systems such as

this already operated in
the human brain – he
even had a model of a
brain to demonstrate –
where the cortex deals
with the high-level
thought processes and the
brain stem handles life
support functions such as
breathing, heartbeat and
blood pressure.
“This is why you can’t

think yourself to death,”
he said. “You can’t think
to stop your heart.”

The phrase “least privi-
lege separation kernel hy-
pervisor” may be a bit of
a mouthful but can be key
to ensuring safety and se-
curity in real-time embed-
ded systems, believes
Mark Pitchford, technical
manager at Lynx Soft-
ware Technologies.
“There is an increased

awareness of safety and
security,” he said. “Peo-
ple now have to comply
with functional safety
standards such as
ISO26262. But there is
also a demand for more
connectivity.”

The danger is real, he
said. In 2010, university
researchers demonstrated
how to interfere with
brakes, steering and so on
on a late model car.
The story starts with

separation kernels. For
hardware and software,
these allow multiple func-
tions on a common set of
physical resources with-
out mutual interference.
“The idea is to have pri-

mary information flow
from high to low security
blocks,” he said. “But
some information has to
go the other way even if it

Separation for
safety and security

is just handshaking, and
that causes compromises.
So how can you separate
parts of the software?You
don’t want combinations
of high and low security
information.”
This is where least priv-

ileges come in. Privileges
can be imposed on the
separation kernel to en-
sure no subject gets more
access than needed to
allow the desired flow.
This lets least privileges
and separation kernel
technologies apply to
safety and security.
The third element in

this is a hypervisor. Here,
a guest operating system
can run at a lower privi-
lege level than the under-
lying virtual machine
monitor (VMM). The
VMM manages the func-
tions of which the guest
operating system thinks it
is in control.
“But this is not good

enough for real-time em-
bedded systems,” said

Pitchford. “There can
also be overheads in
terms of executability and
memory. This means you
need to reduce the com-
plexity so the perform-
ance is not compromised
by the hypervisor.”
The answer is virtuali-

sation. Outside the em-
bedded world, this has
been used since 2005.
Virtual machines are
being implemented rather
than physical ones. The
likes of Intel, AMD, Arm
and Freescale have virtu-
alisation features.
“Now, the real-time op-

erating system has no
knowledge that it is being
executed on anything but
a real system,” said Pitch-
ford. “The coming to-
gether of the principles of
least privilege, separation
kernel and hypervisor is
now something that is re-
alistic to do with real-
time systems. And you
can apply it to many dif-
ferent applications.”

Mark
Pitchford:
“The
danger is
real.”

Qualified tool chain
There are lots of benefits
to using a qualified tool
chain for software devel-
opment, believes Steven
Blyth from Ansys, espe-
cially for products that
need certification as it au-
tomates a lot of the
process.
“And if you don’t need

certification, it still gives
you the quality,” Blyth
said. “A qualified tool is
something that can
demonstrate with a high
level of confidence that
the output is as expected
and that it has been inde-
pendently assessed and
certified. This is good for

things like, say,
ISO26262.”
He is also a proponent

of model-based software
engineering for defining
high-level requirements.
“It is a different way of

thinking,” he said.
But he said that when

something went wrong it
was normal to blame the
requirements, which is
why he said it was impor-
tant to start testing at the
same time as the require-
ments were being
analysed.
“A qualified code gen-

erator makes the link be-
tween code and

requirements,” he said.
“You can also have a
qualified document gen-

Steven
Blyth: “It is
a different
way of
thinking.”

erator. You don’t have to
waste two to three weeks
writing reports after the
work has been done. You
can also create the tests
automatically, and they
will be qualified as well.”
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Forget bugs. Bugs are not
bugs, they are errors and
that is how engineers
should treat them, be-
lieves Chris Hills, chief
technology officer at
Phaedrus Systems.
“We have to stop call-

ing them friendly things
like bugs,” he said. “Soft-
ware has errors and what
other industry would
allow errors. Error re-
moval should be in the
project plan.”
He also moaned about

the use of the word “de-
bugger” whereas really
they should be called
error correction tools.
“Software engineers

need to be realistic,” he
said. “Bugs are errors.”
He was advocating that

error elimination should
be built into the system
from the start.

Even though model-dri-
ven as opposed to docu-
ment-based development
is becoming essential to
reduce time to market and
drive down upgrade
costs, it does have perils
as well as benefits, said
Chris Raistrick, profes-
sional services director at
Abstract Solutions.
“Modelling does not

need to cost a lot of
money,” he said. “You
can do a light investment
process that still lets you
address what you can’t
with document or code
centric development.
Modelling lets you pro-
duce abstract views of
complex systems that
help you view that com-
plexity. There are a lot of
cheaper modelling tools
that do the job just as well
as the more expensive
ones.”
He was quick to point

out though that such ab-
straction does not mean
vague, but rather the sup-
pression of unnecessary
detail.
“The basic idea is to

save time and money
through fewer defects,
shorter time to market,
easier upgrades and in-
creased reuse,” he said.
On this, he said that

software engineering had
a long way to go to catch
up with the more mature

Collaboration platform makes debut
SDC Systems used the
show to give a first look
in the UK of Perforce
Software’s Helix collabo-
ration platform that
brings distributed work-
flows, Git management,
advanced threat detection
and deployment options
to enterprises building
modern software prod-
ucts, internet of things de-
vices and digital media.
The platform serves as a

single source for all the
contributors and assets in-
volved in designing, cre-
ating and releasing a
product – including
source code, cad files,

product specs, multime-
dia, build scripts and en-
vironment artefacts. It is
available as both on
premises software and a
cloud service.
Helix is hybrid version

management software
that supports both distrib-
uted and centralised ver-
sion control. It is said to
combine the developer
advantages of a distrib-
uted version control sys-
tem workflow with the
security, scalability and
performance required by
the larger enterprise.
Also on the stand were

products from Klocwork

to help embedded auto-
motive software teams
identify critical coding er-
rors and security vulnera-
bilities, and protect their
software against failure
and malicious attack on
three fronts: build secu-
rity in at the development
stage via threat modelling
and the use of defensive
coding principles; address
reliability early in the de-
velopment process to re-
duce costs across the
automotive supply chain;
and ensure compliance
with coding and process
standards, including
ISO26262 and Misra.

The Device Developers’ Conference is a four-part event, the first two of
which took place in Cambridge and Reading in May with the third and
fourth events due to happen in June. The first will be in Warrington on 2
June and this will be followed by the final event in Uphall, Scotland, on 4
June. More than 130 delegates attended the first two events.

DDC moves up north

Talk about errors,
not software bugs

“The earlier you can fix
errors, the less it costs,”
he said. “After you start
coding, the cost of fixing
errors ramps up at one
hell of a rate. It is far eas-
ier to stop the errors get-
ting in than trying to fix

them afterwards.”
Static analysis, he said,

was a must. It shows that
the syntax and semantics
are correct. And Misra
can also not be used with-
out static analysis. But he
also believes that Misra

should not be followed to
the letter.
“If anyone uses Misra

without deviations, they
should be taken out and
shot,” he said. “You
should not blindly follow
orders.”

Chris Hills: “Bugs are
errors.”

Beware the perils of
model-based development

engineering disciplines.
Most of the code running
today was rubbish, he
said.
“The key to success

with model driven devel-
opment is not to over
complicate it,” he said.
A common pitfall

though, he said, was the
use of inefficient manual
processes in producing
software that has been
carefully created but is a
source of mystery.
“You need to automate

out the boring stuff,” he
said, “and leave the hu-

Chris
Raistrick:
“We are
trying to
retain the
creativity
but
automate
out the
common
stuff.”

mans to do the creative
brilliant stuff. But have
them generating code?
Come on.”
Another pitfall he said

was to have polluted
models that could not be
easily reused and ported.
He said to avoid notations
that were not universally
understood as these cre-
ated a barrier to commu-
nications. And the final
pitfall was to use inade-
quate tools, such as draw-
ing tools, for modelling.
“Powerpoint is not a

modelling tool,” he said,
“even though it is used as
such. It is a drawing
tool.”
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Many new products are
incorporating lithium-
based batteries for the

high performance and light
weight characteristics they offer.
Prime examples include the
newest crop of all-electric
vehicles and hybrid
electric vehicles
coming out

KEEPING BALANCE
Jon Munson explains how to build

an electronic battery simulator
of Germany, such as BMW’s i3
and i8, and VW’s Passat. All
these, as well as more sophisti-
cated applications, involve con-
necting a multitude of cells to
achieve the desired pack working
voltage, often hundreds of volts.

Since lithium cells are prone to
ill effects if allowed to over

charge or over
discharge,

Volkswagen Passat
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these series packs incorporate
monitoring systems that keep tabs
on each cell potential to avoid
such problems. The process of de-
veloping such a multi-cell battery
monitoring system (BMS) re-
quires a convenient means of
stimulating the circuitry to test the
effectiveness of the control and
protection algorithms.

Ideally, the stimulus would be
actual cells, but then to vary the

state-of-charge (SoC) to trigger
different functional actions in the
BMS becomes a slow and cum-
bersome matter. Multiple lab
power supplies are frequently
used but this is very expensive. So
for simple functional tests, resistor
strings are often just biased to
provide a rudimentary cell simula-
tion.

The resistor strings have signifi-
cant limitations since they present

a fairly high source resistance,
and thus introduce system arte-
facts that are not representative of
actual cells. Even with dedicated
supplies though, if the system
under test involves active cell bal-
ancing, then the supplies must ac-
commodate virtual charging
current, or current reversal.

The bottom line is that it is de-
sirable to have a means of having
a multiplicity of compact cell sim-
ulators to provide easy lab testing
of the BMS functionality. Another
useful aspect of having a battery
simulator is that such an item is
readily transportable by air freight
for operations away from the lab-
oratory, whereas an actual lithium
cell pack usually has to be
shipped by surface vessel.

Practical circuit
The primary feature that is needed
is low source impedance and two-
quadrant operation – positive volt-
age but bidirectional current, so
both discharge and charge direc-
tions can be simulated. The vari-
ous cell simulators need to be
isolated so they may be wired in
series like the actual pack. This
latter requirement suggests the use
of transformers and, for compact-
ness, a switching-type architec-
ture. One particular switching
topology offers both isolation and
two-quadrant operation, namely
the synchronous flyback con-
verter.

In a simple flyback converter
used as a voltage booster, a low-
side switch operates at a duty
cycle that sets the output current
on an output section as shown in
Fig. 1. In this idealised form, the
rectifier diode conducts during the
time the switch is off, and allows
output current to flow in the in-

Fig. 3: Synchronous isolated flyback circuit supports
bi-directional current flow

Fig. 2: Basic isolated flyback circuit generating dV/N volts

Fig. 1: Basic flyback circuit generating boost of dV volts

Battery monitoring system

ductor as magnetic energy is
transferred to the output capacitor
in a unidirectional fashion. When
regulating, the switch experiences
a flyback peak voltage dV above
the 12V supply, where dV is of
the order of the supply voltage in
most designs.

To make the converter isolated,
replace the inductor with a trans-
former as in Fig. 2 so the output
appears on the secondary side.
While the output is now isolated,
the magnetic energy transfer is
just the same as an inductor. The
transformer turns-ratio N is se-
lected to optimise the operation
with the specific input and output
voltages desired. Here again, the
switch experiences a flyback peak
voltage dV above the 12V supply.
Notice that this circuit cannot pre-
vent the output voltage from being
forced above the set-point by an
external current – this only sup-
ports one quadrant of operation.

A synchronous version is cre-
ated when the rectifier is replaced
by another switch as shown in
Fig. 3. This both improves the ef-
ficiency, since the switch will dis-
sipate less power than a
forward-conducting diode, and
creates a second quadrant of oper-
ation because now the circuit has
symmetry.

This circuit can accept reverse
current in the secondary that in-
duces primary winding flyback
current back into the main supply,
thus the output will hold its set
point even with a forced reversed
output current. The designer needs
to be cognisant of the possibility
that the source supply for the cir-
cuit could itself experience a re-
versed current if the simulated cell
is being heavily charged, that is
with current flowing into the posi-

tive output voltage.
Since the outputs are all iso-

lated, the source power can be
shared among any number of cir-
cuits so a single bulk supply can
conveniently provide power to an
entire array. Such an array con-
nection also consolidates the para-
sitic circuit losses so it becomes
unlikely that the source supply ex-
periences a current reversal in
normal usage, that is as long as
net charging power is less than
total operating losses.

Details
The typical application for a suit-
able circuit is to provide low, bat-
tery-like voltages at several amps
from higher voltage bulk supply
rails. The only difference for the
cell simulator function is that an
adjustable output voltage could be
beneficial. Since turnkey high-
power bulk supplies are available
at 12V, the design can be opti-
mised to use this as a source.

Given the range of lithium cell
chemistries is from just under 2V
to just over 4V, a corresponding

tuning range can be established
that provides versatile usage and
the ability to simulate a wide
range of SoC states.

Fig. 4 shows one section of an
array with all the part details. To
provide voltage adjustment, the
feedback network supports an op
amp control signal such that zero
volts represents about 4.2V output
and 3V commands about 1.9V
out. For good user control, each
cell circuit is configured to have a
vernier fine tune, and then an
array set is group controlled with
a coarse and fine adjust – master
adjustment signal MCTL can be
connected to several converter
sections.

For the values shown, the output
voltage group coarse is about
±0.9V, the group fine is about
±0.15V, and the cell verniers are
about ±0.1V, so collectively the
maximum desired range is
achieved; to provide vernier con-
trols, ability to cross-control cells
to the full limits was sacrificed.
All the control circuitry is pow-
ered by 3.3V derived from the
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12V bulk supply. For comput-
erised voltage control, the op amp
signals can be replaced with
DACs.

In Fig. 4, Q101 and T100 are the
main flyback elements, with Q102
being the synchronous rectifier.
For fast and isolated control of
Q102, the gate is driven by T101
via current buffers Q103 and
Q104. Feedback is scaled from an
auxiliary winding in T100. A
10mΩ series resistor is included at
the output so that current sense
measurements are possible by tak-
ing Kelvin connections to a volt-
meter, by use of signals I+ and I-.
The total output impedance of the
circuit is about 25mΩ and pro-
vides a solid ±6A capability.
Static losses are about 1W per cell

section, so with an array of 24
cells, the likelihood of a 12V sup-
ply reversal is minimal and the
power level scales well for use
with an off-the-shelf 12V, 300W
supply.

Conclusion
It is clear that EVs and HEVs are
growing in number and con-
sumers are demanding long life,
as well as long run times from the
battery packs used inside them.
Consequently, a battery simulator
is a key tool for understanding
how these battery packs will per-
form once installed within a vehi-
cle. As a result, building battery
simulators is a practical way to
provide a high density and easily
transported BMS development

Fig. 4: Complete cell simulator
schematic (a higher resolution
version of this picture is
available on request from
the editor –
editor@vehicle-electronics.biz)

tool. A 24-cell simulator can be
packaged in a 2RU rack-mount-
able chassis complete with a 12V
bulk supply, and provide precisely
adjustable voltages in the 1.9V to
4.2V range with ±6A capability.

Jon Munson is an
applications engineer
with Linear Technology

Driver-in-the-loop (DIL)
simulation has long been
regarded as an effective

tool for vehicle and component
development but it’s fair to say
that not all engineers have com-
pletely embraced the virtual
world. For example, those who
have experienced motion sickness
and the phenomenon called simu-
lator adaptation syndrome (SAS)
may harbour a general distrust of
DIL technologies.

Now, a very different, emergent
approach to DIL simulation, with
more emphasis on the human ele-

New direction

Phil Morse explains how
driver-in-the-loop simulators
have evolved into serious
engineering tools

ment, is starting to attract enough
of a following that DIL simulation
is earning a trusted position as a
vehicle development tool.

Develop for driver
The ultimate design goal of any
vehicle is to satisfy the driver for
whom the vehicle is being de-
signed. The driver, being an indi-
vidual embodiment of a particular
market segment, might seek a lux-
urious and comfortable experience
or simply pure performance. As
the driver himself or herself is an
inseparable part of the vehicle ex-

perience, real-time physical and
subjective feedback is crucial
when developing any car. This has
led to the increased use of DIL
simulators over the past decades,
often complementing or replacing
traditional proving ground vehicle
tests. DIL simulators can be de-
fined in standard electronic terms
as a closed loop feedback system,
where the controller (the human
driver) closes the loop on a plant
(a vehicle physics model).

Stimulate to simulate
To control a virtual vehicle prop-
erly, a driver must be informed of
its behaviour at every moment in
time so as to react appropriately to
situations by steering, braking and
so on.

Sophisticated and expensive
DIL simulators have thus evolved
that try to replicate real driving

An increasing amount of testing is done
in the virtual world, saving time and cost
from vehicle programmes
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experiences. Unfortunately, many
of these simulators fail to engage
properly the highly skilled drivers
who are such a critical part of ve-
hicle developments. Since skilled
drivers have such refined expecta-
tions of what real cars feel like,
industrial DIL simulators can in-
advertently induce motion sick-
ness. In part because they are
heavy, large and slow, often rely-
ing upon legacy technology from
the aviation industry such as hexa-
pod motion machinery and cin-
ema-level image generation.

Interestingly, engaging skilled
drivers in a DIL simulation does
not require the exact replication of
a real vehicle’s physical move-
ments and accelerations, nor does
it require the massive motion ma-
chinery and dome-style graphics
that one might associate with
legacy simulators.

In fact, rather than stimulating
muscle memory or the like, it is
the mental engagement of a driver
that needs to reach a high level to
trick both the brain and body into
thinking that they are experienc-

ing the sensations required for
sensible control of a real vehicle.
For these necessary perceptions of
spatial orientation, movement and
world-space to be achieved, the
human vestibular system needs to
be effectively convinced by care-
fully co-ordinated cues.

Human factor
The human vestibular system is
essentially a miniature organic
six-degree-of-freedom gyroscope
in the inner ear. It detects acceler-
ations in the vertical, lateral and
longitudinal directions as well as
yaw, pitch and roll. During any
movement, this information is
transmitted to the brain via nerve
impulses. The vestibular system
needs to believe that it is moving
and spatially oriented in a sensible
way.

Understanding this in relation to
vehicle dynamics, engineers can
ensure accurate motion cues are
achieved in a DIL simulator, thus
stimulating the driver’s vestibular
system into the necessary realm of
perception. In the aforementioned

emergent class of DIL simulators,
the sensory cues that are needed
to stimulate the vestibular system
are translated from mathematical
models, which are integrated di-
rectly into the simulator’s motion
control systems.

Travel sick
Correct stimulation of the driver’s
primary senses not only improves
the realism of a DIL simulator for
the benefit of driver feedback sys-
tems and interaction, but it also
addresses head-on the elimination
of unwanted side effects such as
motion sickness, which has per-
haps been the main criticism of
simulator technologies to date.

Drivers experience motion sick-
ness when, for example, there is
an asynchronicity between visual
cues and vestibular cues, which
results in confusion and disorien-
tation. Experienced drivers are
particularly susceptible to this
phenomenon as their expectations
are highly refined and can there-
fore be more easily disturbed.

Eradicating motion sickness re-
sulting from simulator usage is
linked to the brain’s perceptions.
Motion sickness is a result of ex-
pectation conflict; the brain’s fail-
ure to accept as real the virtual
environment in which it has been
placed. A proper DIL simulator
has to make a driver believe he or
she is engaging an actual car on
an actual road. This involves play-
ing tricks on multiple human
senses responsible for optical (vi-
sion), haptic (touch), audio
(sound) and vestibular (move-
ment) reckoning.

Engineering class
Experience demonstrates that
some of the most important mo-

Driver-in-the-loop simulation provides the opportunity
to develop an array of vehicle systems

Engineering-class simulators are increasingly trusted by engineers
as problems around accuracy and motion sickness are solved

tion cues for the driver of a
ground vehicle are those related to
maintaining directional control –
that is lateral and longitudinal mo-
tions along with yaw rotations.

As such, it became clear to for-
ward-thinking DIL simulator
manufacturers that to deliver the
motion and vestibular cueing re-
quired in the automotive sector,
the traditional hexapod-based mo-
tion architecture needed to be re-
placed.

Their resultant concept, one that
is finding favour with OEMs, is a
six degree of freedom stratiform
machine that emphasises ground
plane movements – horizontally,
longitudinally and rotationally –
while still pivoting on the three
additional axes. To represent the
driver’s immediate surroundings
and tactile experiences, a low
mass vehicle cabin is mounted di-
rectly to the machine, and drivers
view the world as projected and
blended images on large screens
out beyond the eyes’ perception of
infinity.

Further enhancements offer a

more immersive experience, ex-
amples being various in-cockpit
tensioning motors that amplify the
sensation of acceleration and de-
celeration for the driver, and high
performance image generation
and refresh rates.

All the characteristics add up to
fully integrated DIL simulators
that are truly suitable for vehicle
development work, and are thus
termed engineering-class simula-
tors. Such simulators can achieve
a correlation of over 80 per cent
with acquired key data traces of
actual vehicles during ride and
handling tests – providing an ex-
cellent laboratory tool for the au-
tomotive sector, one that allows
real drivers to interact with imag-
ined vehicles, components and
roadways.

Cost and time
The emergence of engineering-
class DIL simulators is enabling
automotive OEMs to perform vir-
tual test drives of anything from
chassis fundamentals to advanced
driver interactive systems. What

once took ten days of in-car test-
ing for a prototype subsystem
such as electronic stability control
can now be completed within
three days as the required test ma-
trices for performance tuning and
failsafe testing are reduced to the
thirty-odd parameter sets that re-
quire physical verification.

The recent advances in system
responsiveness and latency now
mean these DIL simulators can
also be used to validate vehicle re-
sponses to monitor and explore
unpredictable situations. This has
opened the doors for OEMs to test
active safety systems as well as
develop sophisticated systems for
semi-autonomous vehicles.

Now, DIL simulators have
evolved into to being the compre-
hensive and advanced engineering
tools for ground vehicles that they
were always intended to be, pro-
viding a useful and practical test-
ing platform for vehicles and
components alike.

Phil Morse is technical liaison
manager at Ansible Motion
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What the truck!
Daimler Trucks has become the world’s first
manufacturer to be granted a road licence
for an autonomous heavy-duty lorry

An autonomous heavy-duty
lorry has travelled on
public roads in the state of

Nevada marking a milestone for
Daimler Trucks as it became the
world’s first manufacturer to be
granted a road licence for a self-
driving vehicle of this size. The
first journey in the Freightliner In-
spiration Truck, which took place
on US highway 15 in Las Vegas,
was made by Brian Sandoval,
governor of Nevada, and Daim-
ler’s Wolfgang Bernhard.

The lorry is equipped with the

intelligent Highway Pilot system
for autonomous driving. The state
of Nevada licensed two Freight-
liner Inspiration Trucks for regu-
lar operation on public roads.
Daimler Trucks claims to be the
global leading lorry manufacturer
and, with the Freightliner brand,
also the biggest producer in the
USA.

“Our Freightliner Inspiration
Truck is the world’s first au-
tonomous commercial vehicle to
be licensed for road use,” said
Bernhard, who is Daimler’s board
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Advert for the autonomous
lorry on the Hoover Dam

member responsible for lorries
and buses. “Our achievement here
underlines yet again our role as a
technological pioneer and demon-
strates our consistent dedication to
develop the technology for au-
tonomous long-distance driving to
series production standard.

Transport in the future must be
even safer, more efficient and
more networked – this is the aspi-
ration that Daimler Trucks has ex-
pressed in the Freightliner. In July
last year, Daimler provided the
world’s first demonstration of an
autonomous lorry in action when
the Mercedes-Benz Future Truck
2025 drove along a cordoned-off
section of the A14 autobahn near
Magdeburg. Now, the first appear-
ance of the Inspiration Truck on a
public road in the USA marks the
logical next step on the journey to
series production. In the past few
months the technology has been
tested over many thousands of
kilometres and configured for use
in US highway traffic.

“We are in a unique position
among manufacturers that we are
able to implement technologies
across all business units and
brands,” said Bernhard. “We have
transferred our Highway Pilot sys-
tem to our US Freightliner brand
within a very short time frame and
developed it for the world’s first
autonomous truck to be licensed
for road use.”

Premiere
The world premiere of the
Freightliner took place near Las
Vegas, in front of representatives
of the media, government as well
as business and finance. Lorries
are by far the most important
means of transport in the USA. In
2012, they transported around 70

per cent of all freight tonnage in
the country. This way, a total of
9.4bn tons of freight were moved
by lorries. Globally, the road
freight transport is expected to
triple between now and 2050. Au-
tonomous lorries provide the op-
portunity to cope with this growth
in a manner that harmonises eco-
nomic and environmental needs

“Nevada is proud to be making
transportation history by hosting
the first US public highway drive
for a licensed autonomous com-
mercial truck,” said Sandoval.

“The application of this innova-
tive technology to one of Amer-
ica’s most important industries
will have a lasting impact on our
state and help shape the New Ne-
vada economy. The Nevada De-
partment of Motor Vehicles has
been closely monitoring the ad-
vancements being made in au-
tonomous vehicle development
and reviewed DTNA’s safety, test-
ing and training plans before
granting permission for this
demonstration of the Freightliner
Inspiration Truck.”

Public tests
The lorry is based on the series-
produced US Freightliner Casca-
dia Evolution model, but with the
addition of the Highway Pilot
technology. The latter comprises a
front radar and a stereo camera
plus existing assistance systems
such as the Adaptive Cruise Con-
trol+, as seen in the Mercedes-
Benz Actros. For licensing on
public roads in Nevada, the tech-
nology was further developed and
the interaction of components ex-
tensively tested. As part of the

truck’s so-called Marathon Run,
the Freightliner Inspiration Truck
covered over 16,000km on a test
circuit in Germany.

“The Freightliner Inspiration
Truck is all about more sustain-
able transport, for the benefit of
the economy, society and con-
sumers alike,” said Martin Daum,
president and CEO of Daimler
Trucks in North America. “It re-
mains our goal to be in a position
to offer the Highway Pilot in se-
ries-produced vehicles from the
middle of the coming decade.
With licensing for road use in the
USA we have reached an impor-
tant milestone in autonomous
truck driving.”

Bernhard added: “Daimler
Trucks is actively urging dialogue
with politicians, authorities and all
other parties involved. Our next
goal is to test the Highway Pilot
technology on public roads in
Germany too. Preparations are al-
ready under way.”

Initial research findings of
Daimler Trucks show autonomous
driving relieves the strain of lorry
drivers

The Highway Pilot technology
from Daimler Trucks demonstra-
bly leads to more concentrated
and thus more efficient long-haul
lorry drivers. This is a result of
studies conducted on a cordoned-
off test route during the pilot stage
of the technology. Measurements
of the probands’ brain currents
(EEG) demonstrated that driver
drowsiness decreases by about 25
per cent when the lorry was being
operated in autonomous mode,
and the driver all the while pursu-
ing other meaningful operations.
The studies also prove a high ac-
ceptance of the Highway Pilot
technology and a rapid adaption

phase of the probands. Relieving
strains of the driver through au-
tonomous lorry driving leads to
more road safety.

Increased sales
In the first quarter of 2015, the de-
mand for lorries in the Nafta re-
gion rose again as a result of a
sustained period of strong eco-
nomic activity. With 40,800 vehi-
cles sold, Daimler Trucks sales
figures are, significantly, 18 per
cent up on the previous year’s
quarter (compared with 34,600
units). This meant the company
was able to increase its market
share by 1.2 percentage points to
41.4 per cent, securing its place as
market leader in the six to eight
weight categories once more. A
significant driving factor behind
the sales figures was the Freight-
liner Cascadia Evolution.

Overall for 2015, Daimler
Trucks is expecting market
growth in the order of 10 to 15 per
cent in the Nafta region. New
products such as the Western Star
5700XE and the top-selling
Freightliner Cascadia Evolution
could help reinforce the com-
pany’s market dominance further.

Brian Sandoval (left) and
Wolfgang Bernhard
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The automotive powertrain
semiconductor market
grew 8.3 per cent in 2014.

Increasing volumes of new vehi-
cles and the need for fuel-efficient
technologies were the main driv-
ers contributing to this growth.

Revenues related to powertrain
semiconductors look set to in-
crease with a compound annual
growth rate (CAGR) of nearly six
per cent in the next five

POWER SURGE
Ahad Ahmed Buksh shows how electrification
is spurring market growth for automotive
powertrain semiconductors

years from US$7.2bn in 2014 to
$9.5bn in 2019.

Electrification is propelling the
powertrain semiconductor market
on a global scale. As an example,
start-stop systems are forecast to
grow at a CAGR of 21 per cent,
while plug-in hybrid vehicles are
expected to have a strong annual
growth of 37 per cent for
the next

Toyota Prius is the most
successful hybrid model
by volume
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five years. In addition, for internal
combustion engines, there is an
increasing trend away from tradi-
tional incumbent multi-port fuel
injection systems towards petrol
direct injection systems. Direct in-
jection systems are more efficient
and require higher semiconductor
content than their multi-port coun-
terparts.

Without electrification, the pow-
ertrain semiconductor market
would have only grown 3.1 per
cent annually for the next five
years, whereas electrification is
now accelerating the market at six
per cent growth rate annually.

Electric and hybrid vehicles
Propulsion systems for electric
and hybrid vehicles demand, on
average, ten times more semicon-
ductor content than a conventional
engine. Some key components in-
clude the motor inverter, DC-DC
converter, battery management
system and plug-in charger, all of
which require power management
by analogue integrated circuits
(ICs) and discrete components.
Growth rates are expected to be
high, as the market is currently
relatively small.

These applications saw growth

of 24 per cent in 2014 and another
22 per cent increase is forecast in
2015, the highest of any automo-
tive semiconductor application.
From a revenue perspective, semi-
conductor content in electric and
hybrid vehicles is expected to
generate more than $1bn in total
revenue growth from 2014 to
2019, by which time $1.6bn will
be generated in this segment.

Powertrain systems
Emissions legislation efforts in
most regions around the world are
the main drivers for semiconduc-
tor sales in powertrain applica-
tions, while current concepts in
engines and exhaust after-treat-

Large MCU suppliers such as
Renesas have launched multi-
core products for automotiveAutomotive semiconductor revenues for powertrains showing

HEV, EV and start-stop versus other powertrains (Source: IHS)

Automotive semiconductor revenue in HEVs and EVs by
device categories (Source: IHS)

ment systems for internal combus-
tion engines, together with a re-
quirement for on-board
diagnostics, require sensors for
their operation. As a result, the
market for semiconductors in in-
ternal combustion engines was
$5.3bn in 2014, growing to
$6.2bn in 2019.

The engine control unit (ECU)
consumes most of the semicon-
ductor content in these applica-
tions, in addition to a growing
trend towards electrification of
various components – including
fans, water pumps and oil pumps
– that will further contribute to
powertrain semiconductor rev-
enues in the future.

Leading the path for growth,
however, is the start-stop system,
which uses semiconductor compo-
nents to sense when a vehicle is
stopped, and turns off the engine,
thereby saving fuel and reducing
CO2 output.

Transmission management
Transmissions are well-estab-
lished systems for semiconduc-
tors, but recent new concepts with
higher electronics content – such
as dual-clutch transmissions
(DCTs) and continuously variable

transmissions (CVTs) – have en-
tered the market. As a result, this
portion of the semiconductor mar-
ket is expected to grow from
$1.4bn in 2014 to $1.5bn by 2019.
Most new growth stems from the
demands on microcontrollers, par-
ticularly as a result of increased
sensor content featured in new
transmissions. China, Japan and
eventually Europe will drive the
market for DCTs, while China,
south Asia and eventually North
America will drive the market for
CVTs.

Trends
Under the challenging emission
circumstances, the tier ones and
OEMs have devised exhaust-
cleaning strategies while main-
taining car performance and
improving fuel consumption.
These strategies comply with on-
board diagnostics and functional
safety level standards such as
ISO26262 where applicable. The
sensors per se are also more intel-
ligent due to an inherent ability to
perform self tests.

The evolution in legislation has
lead to a significant increase in
the number of inputs into the en-
gine control unit. The other, less
well developed markets such as

south Asia, Russia, China and
Brazil have also increased their
use of sensors that have been pre-
viously deployed as a result of ad-
vanced US, Japanese and
European standards, which also
drive the market for pressure,
speed and position sensors, among
others.

Microcontrollers
The evolution of sensors for pow-
ertrains has brought a develop-
ment in microcontrollers. These
MCUs represent the brain of the
system and, with an increase in
the number of inputs, the MCU
needs a higher processing power
in addition to more memory and
higher frequency of operation.

Apart from the impact of emis-
sion standards on MCUs, new in-
jection systems, engine principles
and increases in the number of
forward speeds in the transmis-
sion demand different specifica-
tions. An MCU specified for the
engine control unit of a diesel en-
gine might operate at a frequency
three times higher than an equiva-
lent MCU in the engine control
unit of a petrol engine with a
multi-port fuel injection system.

Powertrain MCUs are undergo-
ing evolutionary changes. In the
past, a 32bit MCU would have
sufficed for all processing, but
now due to increasing DMips and
asil compliancy requirements,
there can be two MCUs, one a
32bit device and the other a 16bit
MCU in the engine and transmis-
sion control units. This architec-
ture could soon be replaced by
one multi-core MCUs (two or
more cores) in the control unit.
Multi-core MCUs are already
available in the market. The big
MCU suppliers — Renesas,

Freescale and Infineon —
launched multi-core products as
early as 2011.

Batteries
Today, there are mainly two types
of battery technologies used in hy-
brid and electric vehicles – nickel
metal hydride (NiMH) and
lithium ion (Li-ion). These batter-
ies made up of small cells are con-
tinuously monitored using a
battery management system or
BMS. The state of health (SoH),
state of charge (SoC) and depth of
discharge (DoD) are key parame-
ters that need to be monitored.

These two battery types have
been in fierce competition in the
past, but now Li-ion batteries are
winning today. OEMs such as
Daimler, Nissan, Honda, BMW,
Tesla, Opel, Peugeot and Ford are
already using Li-ion batteries for
hybrid and electric models. The
Toyota Prius is the most success-
ful hybrid model by volume and
has been the main driving factor
for NiMH battery development.

Today, 50 per cent of the batter-
ies in hybrid and electric vehicles
are NiMH but this share is ex-
pected to fall drastically to 11 per
cent by the end of 2020. On the
other hand, Li-ion technology –
which had a 42 per cent share in
2014 – is forecast to increase to
82 per cent penetration by 2020.
This rapid shift will dramatically
affect the semiconductor market
for BMS. Li-ion batteries require
more intelligent control technol-
ogy as the battery has to be moni-
tored at a cell level, as compared
with modular level in NiMH.

Ahad Ahmed Buksh is
an automotive software
analyst at IHS



PRODUCTS

Vehicle Electronics Vehicle ElectronicsPage 29, June 2015 June 2015, Page 30

PRODUCTS

A current mode, fixed fre-
quency sepic or boost
DC-DC converter with an
internal 2A, 70V switch is
available from Linear
Technology. The LT8495
has a quiescent current of
9µA, making it suitable
for always-on automotive
systems, and its inte-
grated power-on reset
(POR) and watchdog
timer provide reliability
for automotive and indus-
trial applications.

The device starts up
from an input of 2.5 to
32V and, once running,
operates from inputs of 1
to 60V, making it suitable
for applications with

Low quiescent current suits
always-on applications

input sources ranging
from a single-cell Li-ion
to automotive inputs.

It can be configured as
either a boost, sepic or
flyback converter. Swit-
ching frequency is pro-
grammable via a single
resistor between 250kHz
and 1.5MHz.

The internal 2A switch
delivers efficiencies of up
to 83% while operating in
a sepic configuration.
Dual supply pins (Vin and
bias) let the device oper-
ate from the most effi-
cient supply, optimising
efficiency over a wide
range of conditions.

It can operate with input
supply voltages up to 60V
for sepic topologies and
up to 32V with ride-
through protection in
boost and flyback topolo-
gies. Reset and watchdog
timeout periods are inde-
pendently adjustable
using external capacitors.
Other features include an
FMEA tolerant package,
programmable soft start
and thermal shutdown
protection.

The device is available
in a thermally enhanced
tssop-20 package. Indus-
trial temperature (-40 to
+125˚C) versions are also
available.

Infineon has started vol-
ume production of auto-
motive power mosfets on
300mm thin wafers. The
first family Optimos 5
40V is optimised for CO2
reduction applications.
The products are manu-
factured at Infineon’s fab
in Villach, Austria.

“Our automotive cus-
tomers will benefit from
supply security and our

Production starts for mosfets on 300mm wafers
long-term productivity
roadmap of the 300mm
production line,” said
Jochen Hanebeck, presi-
dent of the company’s au-
tomotive division.

The thin-wafer technol-
ogy reduces power losses
and enables compact de-
signs to improve effi-
ciency and power density.
Wafer thinning is down to
60µm (0.06mm).

Thanks to the 50 per
cent larger wafer diame-
ter compared with stan-
dard 200mm wafers,
two-and-a-half times as
many chips can be pro-
duced on each 300mm
wafer.

Production has started
with 40V variants in a
S308 package with a foot-
print of 3.3 by 3.3mm.

Compared with the pre-

vious Optimos genera-
tion, the 40V products
have a 40 per cent reduc-
tion in on-resistance and
a 35 per cent lower figure
of merit. They suit auto-
motive BLDC and H-
bridge drive applications
such as power window,
door control, sun roof,
fuel pumps, and valve
control and fast switching
DC-DC converters.

A communications and
video bridge chip gives
vehicle manufacturers a
way to interconnect the
growing number of in-car
displays with consumer
grade chips. The So-
cionext MB86R91 Apix
Companion Chip enables
the connection of modern
high-performance appli-
cation processors via var-
ious standard interfaces,
such as single or dual
Open LDI flat panel dis-
play links and DRGB888.

Car makers are increas-
ingly turning their atten-
tion to powerful
application processors
made by major chip man-
ufacturers from the con-
sumer electronics sector.
However, because these
were not originally de-
signed for automotive
use, they are seldom

equipped with the inter-
faces needed for this ap-
plication.

The fully integrated
Apix 2 transmitters, with
a downlink data rate of
3Gbit/s and an uplink rate
of 187.5Mbit/s, allow up
to three high-resolution
remote displays to be
connected in parallel.

Typical automotive res-
olutions of up to 1920 x
720 pixels with 24bit
colour depth per connec-
tion are supported, as is
the transmission of touch
information. The connec-
tions offer flexibility,
allowing a system archi-
tecture to use different
resolutions.

The integrated receiver
enables the connection of
a video source the input
of which can be for-
warded for processing to

Chip forms bridge between
displays and consumer ICs

the application processor.
A typical application in

a vehicle would be a
driver information system
with a freely programma-
ble cluster display, a head
up display and a central
information display, all of
which can be addressed
simultaneously. Different
combinations of passen-
ger displays, control
panels and central infor-
mation systems, with
touchscreen if required,

can be implemented.
The savings that can be

made with the chip on the
transmitter side are also
possible on the display
side, thanks to the com-
pany’s Indigo graphics
controllers, which pro-
vide remote control of the
display, thus the MCU on
the display side is no
longer required. It also al-
lows the display’s Can
and TCon connections to
be eliminated.

Debugger integrated with test platform
Lauterbach’s Trace 32 de-
bugger has been inte-
grated with test
automation platform Vec-
torcast to enable develop-
ment, test and

certification teams to set
and continuously collect
practically unlimited vol-
umes of test data from
ram constrained embed-
ded systems.

“We are very excited to
see Vectorcasr take ad-
vantage of our Trace 32
product’s engineered
features,” said Rudolf Di-
enstbeck, software devel-
oper at Lauterbach. “This
enhancement signifi-
cantly improves our cus-
tomers’ debug capability
in demanding scenarios.”

This integration should
benefit users in aero-
space, military, automo-
tive, medical devices,
industrial control, and
commercial environ-
ments, where software
quality and industry com-

pliance are critical. The
two companies worked
closely to implement
IEEE 1149.1-1990 JTag
and IEEE-ISTO 5001-
2003 Nexus.

The impact of this com-
bined capability affects
all the supported hard-
ware from microproces-
sors such as Arm,
Imagination Technologies
Mips, Freescale-NXP,
Fujitsu, Intel and AMD,
and microcontrollers such
as from TI and STM,
DSPs from Analog De-
vices, and CPLDs from
Altera and Xilinx.
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For electric-vehicle
charging systems, a 900V
mosfet platform using
SiC power technology
suits applications in
which a higher DC-link-
voltage is desirable. The
C3M0065090J from Cree
can also be used for re-

TDK has expanded its
CLF-NI-D series of
rugged power inductors
for automotive use.

The CLF7045NI-D
wirewound SMD power
inductors work over a
temperature from -55 to
+150˚C and have rated
inductance values from
1.0 to 470µH (E6 series).

Measuring 7.4 by 7.0
by 4.5mm, the devices are
available for rated cur-
rents of 0.41 to 8.5A and
have DC resistances from
9mΩ to 1.20Ω. Mass pro-
duction will start in Au-
gust 2015. They are
qualified to AEC-Q200.

A bonding process for

the terminals enables a
solderless structural de-
sign with improved me-
chanical strength. The
automated manufacturing
process ensures reliability
and quality. As a result,
the inductors are suited to
applications in automo-
tive environments such as
the power supply circuits
of engine control modules
and ECUs for airbags,
ABS and headlights.

They complement the
recently introduced 6mm
square CLF6045NI-D
types. The firm also plans
to expand the CLF-NI-D
series with 5, 10 and
12.5mm square types.

A high-power silicon-
controlled rectifier thyris-
tor with 1.2kV blocking
voltage and automotive-
grade production quality
was on show by ST
Microelectronics at last
month’s PCIM show in
Nuremberg.

With a current capabil-
ity up to 80A and an op-
erating temperature up to
+150˚C, the TN5050H-
12WY is suitable for a
wide range of AC-DC
converter applications,
including electric vehicle
and other battery charg-
ers, solar and wind re-
newable energy inverters,
solid-state relays, uninter-
ruptible power supplies,
and industrial welding
systems.

It has AEC-Q101 com-

AEC-Q100 qualified ver-
sions of On Semiconduc-
tor’s latest LDO linear
voltage regulators are
available for automotive
applications including
embedded GPS mapping
systems, infotainment,
and Wifi and Bluetooth
communications.

They support double
data rate (DDR) memory
including DDR1, DDR2,
DDR3, LPDDR3, DDR4
and LPDDR4 standards
with termination voltages
down to 500mV.

Each is capable of ac-
tively sourcing and sink-
ing a full 2.0A when used
with DDR4 and
LPDDR4. Additionally,
the NCP51145 can sup-
port up to 1.2A when
used with DDR4 and
LPDDR4. The NCP and
NCV51199 can source
and sink 2.0A and 1.5A
currents for DDR2 and
DDR3, respectively,
while the NCP51200 and

NCP51510 are specified
for 3A peak current oper-
ation and support remote
sensing.

These integrated DDR
termination LDOs also
benefit from soft-start,
on-chip thermal shut-
down and for some de-
vices under-voltage
lockout mechanisms.

Each has a high-speed
differential amplifier that
provides fast response to
line voltage and load cur-
rent transients.

All devices are compat-
ible with DDR1 and
DDR2 allowing for up-
grades to newer DDR
memory. A temperature
range of -40 to +125˚C is
specified, with an ex-
tended temperature of
+150˚C for automotive
versions.

The three package of-
ferings are eight-pin soic-
EP, eight-pin 2 by 2mm
DFN, and ten-pin 3 by
3mm DFN.

LDO linear regulators
support DDR memory

Bonding improves
inductor strength

Thyristor provides EV power control

pliance and the automo-
tive PPAP (production
part approval process)
certification.

With the device, design-
ers can achieve the same
levels of power and cool-
ing efficiency as they
could with traditional
diode bridges, and with
lower cost and smaller
PCB footprint.

Surge-current handling
is up to 580A over the
first 10ms. The device

can withstand maximum
surge peak forward and
reverse-blocking voltages
as high as 1.3kV.

Junction-to-case ther-
mal resistance is 0.3˚C/W
at a junction temperature
of +150˚C. On-state volt-
age drop is 1.55V (maxi-

mum voltage) at 100A
and a junction tempera-
ture of +25˚C. Off-state
power consumption is
5µA maximum at 1.2kV
and +25˚C.

PCB creepage distance
is more than 4mm to sim-
plify PCB layout.

SiC mosfet for EVs
newable-energy inverters
and and three-phase in-
dustrial power supplies.

Built on SiC planar
technology, the product
has an on-resistance of
65mΩ at +25˚C. In addi-
tion to the TO247-3 and
TO220-3 packages, the
device also comes in a
low-impedance D2Pak-
7L surface-mount pack-
age with a Kelvin
connection to help reduce
gate ringing.

It is rated at 900V, 32A.
At 150˚C operation, the
on resistance is 90mΩ.

The A6271 from Allegro
Microsystems is a DC-
DC converter controller
that provides a program-
mable constant-current
output for driving high-
power LEDs in series in
automotive applications.

AEC Q100 qualified,
the device is based on a
programmable fixed-
frequency peak-current
mode control architec-
ture, and the DC-DC con-
verter can be configured
in various switching con-
figurations including
boost, buck-boost, sepic
(single-ended primary in-
ductor convertor) and
buck (ground referenced
switch). It is for automo-
tive exterior lighting ap-
plications including
high-power LED lighting
systems, fog lights, re-
versing lights, daytime
running lights, position
lights and headlights.

The device can be cost-
effective using an exter-
nal logic-level mosfet and
few additional external
components. The maxi-

mum LED current is set
with one external sense
resistor and can be accu-
rately modulated using a
current reference input
for analogue control.

External PWM dim-
ming is possible via the
PWM input, which also
provides a shutdown
mode. As an alternative,
an internal PWM dim-
ming circuit can be used
by programming the
PWM input and duty-
cycle programming pins.
Either PWM scheme con-
trols the PWM output,
which drives an external
p-channel mosfet con-
nected in series with the
LED string. This mosfet
is also used to isolate the
load during certain fault
conditions, including out-
put shorts to ground.

It has been designed to
reduce electromagnetic
emissions through distrib-
uted decoupling and an
externally programmable
frequency dither circuit
configured for the CISPR
25 EMI specification.

DC-DC controller
drives LEDs in series
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Technology designed to
provide scalable and se-
cure protection of next-
generation SoCs is
available from Imagina-
tion Technologies. Its
Omnishield-ready hard-
ware and software IP can
ensure that SoCs and
OEM products are de-
signed for security, relia-
bility and dynamic
software management, as
use models and services
evolve across connected
devices.

Connected products
such as automotive sys-
tems, IoT, gateway
routers, IPTVs and mo-
bile devices must increas-
ingly support numerous
applications, various con-

tent sources, and in-the-
field software updates
from service providers
and operators, all while
ensuring privacy and data
protection. With applica-
tions and data co-existing
on the same SoC, each
must be kept secure from
external attacks and from
each other.

In automotive, commu-
nications are becoming
tightly coupled with
smartphones, bringing
third-party services into
the automotive infrastruc-
ture. And in supporting
emerging applications
such as self-parking and
autonomous driving, it is
critical to ensure safe
operation to meet adas

IP gives scalable SoC protection
requirements.

Omnishield is a scalable
security technology that
ensures applications that
need to be secure are ef-
fectively and reliably iso-
lated from each other as
well as protected from
non-secure applications,
while still meeting re-
quired levels of function-
ality, performance, cost
and power consumption.

It goes beyond a binary
approach to create multi-
ple secure domains,
where each secure or non-
secure application or op-
erating system can
operate independently in
its own separate environ-
ment.

This multi-domain sep-

aration-based architecture
is also said to ease devel-
opment and deployment
of applications and serv-
ices. Developers can se-
curely develop and debug
code in a virtualised envi-
ronment, and operators
and other service
providers can configure
devices for provisioning
of services in the field.

The technology also ad-
dresses the scalability that
heterogeneous architec-
tures will require by pro-
tecting all the processors
in a SoC, including the
CPU and GPU.

In heterogeneous archi-
tectures, application data
and resources will be
shared between the CPU
and other processors, so
those processors will face
the same level of expo-
sure as the CPU, and
must be given the same
level of protection.

Imagination is building
Omnishield support into
its entire range of proces-
sors, including Mips War-
rior CPUs, PowerVR
multimedia processors
and Ensigma processors.

These processors are
designed to operate in
heterogeneous and coher-
ent clusters connected by
a scalable secure inter-
connect fabric that ex-
tends Omnishield
throughout the SoC with
secure flows controlled
by a hypervisor.

The latest version of the
Mentor Graphics
Flotherm XT soft-
ware has thermal man-
agement capabilities for
electronic systems, PCBs
and packages of any geo-
metric complexity. The
integrated mechanical de-
sign automation (MDA)
and electronic design au-
tomation (EDA) package
has cad-centric technol-
ogy and a mesher that
simulates complex
geometries.

Added is support for
transient analysis, Joule
heating, parametric stud-
ies, extended EDA inte-
gration capabilities and
modelling options, in-
cluding the ability to rep-
resent copper in detail for
complex PCBs. These ca-

pa-
bilities
suit the
thermal simula-
tion of electronic de-
vices used in automotive,
transportation, consumer
electronics, industrial au-
tomation, aerospace and
military.

For thermal specialists
and design engineers, it
provides early design vir-
tual prototyping and
what-if analysis for im-
proved product quality,
reduced design iterations
and faster time to market.

Time-varying analyses
across all industrial appli-

cations is enabled with
the solver and user inter-

face. Time can be
saved by import-

ing any
b o a r d

a n d
c o m p o -

nent layout and
modifying data for posi-
tion, size, orientation,
shape and modelling level
prior to transfer to the
package.

The analysis platform
predicts current density,
electric potential and as-
sociated Joule heating
effects in complex elec-
tronics systems, PCBs
and other high-power de-
vices for automotive and

power electronics appli-
cations.

It has an integrated en-
vironment for defining,
solving and analysing re-
sults for parametric vari-
ations of geometry,
attributes such as material
and thermal, and other
parameters.

An ODB++ interface
for non-Mentor Graphics
layout tools supports Ca-
dence, Zuken and Altium
and helps save time by in-
creasing flexibility and
use of existing EDA data.

PCB copper nets and
traces are represented in
full 3D detail, critical for
higher-fidelity work or
high-power applications
using Joule heating ef-
fects for critical devices
on a board.

Thermal management tool
adds transient support




