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Ford is offering drivers a more relaxing, stimulating journey with technol-
ogy that works like noise-cancelling headphones. The active noise control
emits sound waves that cancel out unwanted sounds – such as engine,
transmission and wind noise – in the cabin.
It will debuts in the Ford Mondeo Vignale and will be offered on other

Ford vehicles. The vehicle also uses sound-absorbing acoustic glass.
Engineers from Sony tuned the Vignale audio system with a customised
stereo mode and true surround experience.
The system uses three microphones, strategically placed in the cabin, to

detect undesirable noises from the engine and transmission. It counteracts
those noises with opposing sound waves from the audio system – without
affecting volume levels of music and conversation. Driver and vehicle
behaviour is recorded and anticipated, for example when a driver is
accelerating in a lower gear.
“Noise is intrusive and reduces the driver’s mental processing power,

and can lead to distraction and stress,” said John Cartwright, chief med-
ical officer at Ford. “By removing unwanted powertrain noise, Ford is
helping customers to complete their journey calmly and in comfort.”

Sony and Ford cancel noise

Not-for-profit research
centre Thatcham Res-
earch is calling for the
worldwide mandatory fit-
ment of electronic stabil-
ity control (ESC).
This follows the Stop
the Crash Partnership
kicking off a worldwide
vehicle safety campaign
by calling on the Brazil-
ian government to man-
date ESC.
“In Europe, ESC has
been mandatory since
2012 and we’ve seen
first-hand how effective it
can be in preventing the
driver from losing control
in a skid,” said Andrew
Miller, chief technical of-
ficer at Thatcham Re-
search and president of
Euro NCap.
ESC compares the
steering actions by the
driver to what the vehicle
is doing. If it senses the
vehicle veering from the
required course – a skid –
it automatically brakes
selected wheels to bring
the car back into line.

Thatcham calls for ESC to
be mandatory worldwide

A study in 2007 by
Loughborough Univer-
sity showed in the UK
vehicles equipped with
ESC were 25 per cent less
likely to be involved in a
fatal accident than those
without it.
The study concluded
that ESC was especially
effective in helping pre-
vent crashes that involved
a vehicle skidding or
overturning, with the po-
tential to reduce serious
accidents such as this by
up to 59 per cent.
Fatalities on UK roads
are now 45 per cent lower
than a decade earlier in

2014, despite an increase
in the number of vehicles
on the road and, while
this cannot be attributable
to any single factor, it is
likely that the country is
seeing the benefits of a
range of additional safety
technologies including
ESC and more recently
autonomous emergency
braking (AEB).
“There can be no argu-
ment with the benefits of
electronic stability con-
trol and we think it’s high
time that all drivers
worldwide had access to
this life saving technol-
ogy,” said Miller.

ESC can help prevent accidents

Littelfuse is acquiring the
circuit protection busi-
ness of TE Connectivity
for US$350m. The busi-
ness specialises in poly-
mer-based resettable
circuit protection devices
with a global presence in
automotive, battery, in-
dustrial, communications
and mobile computing.
The business is head-
quartered in California
with manufacturing facil-
ities in China and Japan.
“This business is an ex-
cellent strategic fit with
Littelfuse,” said Gordon
Hunter, CEO of Littel-
fuse. “It will expand our
global circuit protection
product portfolio as well
as our presence in the au-
tomotive electronics and
battery end markets.
“This business has a
long history of technol-
ogy innovation and new
product development, and
its synergies with our ex-
isting circuit protection
business will drive deeper
engagement with our cus-
tomers and channel part-
ners. The business will
also significantly increase
our presence in Japan and
serve as a platform for fu-
ture growth.”
The TE circuit protec-
tion business had esti-
mated revenue of $190m
in fiscal 2015 with an
EBITDA margin of ap-
proximately 20 per cent.
The company expects the
transaction to be immedi-

Littelfuse to buy TE’s protection business
ately accretive to earnings
excluding acquisition and
related costs. The com-
pany expects cost syner-
gies of at least $10m
annually starting in 2017.

The transaction, which
was approved by the Lit-
telfuse board of directors,
is subject to customary
closing conditions and
regulatory approvals. The

acquisition is expected to
close in the first quarter
of 2016 and will be fi-
nanced through a combi-
nation of cash on hand
and bank debt.
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Continental is testing its
EHorizon dynamic elec-
tronic horizon on the
roads for the first time
with demo vehicles. The
company has also pre-
sented the first set of driv-
ing test results for
EHorizon.
“The internet will not
only extend the selection
of on-board infotainment,
it will also directly im-
prove the vehicle,” said
Ralf Lenninger, Conti-
nental’s head of system
development. “The prin-
ciple behind this: the bet-
ter the information base,
the safer, more efficient,
and more comfortable the
vehicle. In the future,
vehicles will gather ex-
tremely accurate, up-to-
date, and reliable info-
rmation about the road
network in an internet of
cars, and make this im-
mediately available to all
road users.”
Continental is testing
the reliability of EHori-
zon and its applications in
a series of demo vehicles
connected to the com-
pany’s backend platform
via a mobile radio mod-
ule, allowing data ex-
change in both directions.
The on-board systems
constantly receive up-
dated route and surround-
ings information such as
topographical data or
temporary speed limits.
The connected vehicles
can also feedback infor-

Continental tests connected vehicles

mation from their own
sensors and on-board sys-
tems to the cloud. In
doing so, the vehicles
make their own contribu-
tion to improving and up-
dating the map material
and the additional infor-
mation. Continental de-
velopers are using this
swarm principle as a basis
for numerous intelligent
applications.
One possible applica-
tion has been demon-
strated by the test
vehicles. Through the use
of cameras, they detect
variable speed limits and
temporary traffic signs
and report these to the
backend, where the infor-
mation is verified and ag-
gregated. If the reliability
of the information is con-
firmed, for example, by
reports from multiple ve-
hicles, the system can
then update the map in

the backend and transmit
it to all connected vehi-
cles in the affected area.
This allows tile-based
map updates, which for
instance are used for next
generation assistance
functions. The high-reso-
lution road map stored lo-
cally in the vehicle will
be supplemented as re-
quired by sections of an
HDmap that is stored and
continuously updated in
the backend. The system
therefore only ever trans-
mits the map section that
is directly relevant to the
current whereabouts of
the vehicle, keeping the
transmission of mobile
data traffic low but still
always updating the vehi-
cle with the most recent
map data.
The test vehicles based
on mid-range vehicles
allow the functions de-
scribed to be demon-

strated and tested in prac-
tice. The connection to
the backend and the data
analysis carried out there
can also be put to the test
using the demo vehicles.
“The dynamic EHori-
zon allows Continental to
offer a solution with
which vehicle manufac-
turers can perfect their
advanced driver assis-
tance system options, fu-
ture drive technologies
and traffic concepts,” said
Lenninger. “The high-
performance backend
system ensures that all
users of this technology
benefit from the up-to-
date and increasingly de-
tailed route data while
also actively contributing
to improving the accuracy
and data quality of this in-
formation.”
The data from the
EHorizon make numer-
ous vehicle functions pos-
sible or improve their
performance. This is why
lorries have already been
using the static EHorizon
since 2012. They use the
data to adjust their engine
power based on the alti-
tude profile of a route,
which according to Con-
tinental estimates saves
an average of 1500 litres
of diesel per year.
EHorizon can also pro-
vide useful information to
hybrid vehicles with at
least a 48V system, al-
lowing the drive system
to be used efficiently.

Internet of cars: Thanks to technologies such as
the dynamic EHorizon, future vehicles will
inform each other with precise and up to date
information on the road ahead

By 2020, Kia plans to
introduce partially au-
tonomous driving tech-
nologies to its model
line-up, and is aiming to
launch its first fully au-
tonomous car by 2030.
The initial stage of in-
vestment by Kia –
US$2bn by 2018 – will
let the company develop
the first of its new adas
technologies and employ
more engineers. This will
lead to the next-genera-
tion smart vehicles in the

coming years.
Tae-Won Lim, vice
president of Hyundai’s
Central Advanced Re-
search & Engineering In-
stitute, said: “Kia is still
in the early stages of de-
veloping its own tech-
nologies, and we are
confident the latest inno-
vations – both partially
and fully autonomous –
will make driving safer.”
Kia is planning to
introduce partially au-
tonomous adas technolo-

Kia reveals autonomous driving plans
gies with an array of new
functions anticipated for
introduction to market by
2020.
Among the technolo-
gies under development is
highway driving assist,
which combines lane
guidance and advanced
smart cruise control. Traf-
fic jam assist, under de-
velopment, will help
make light work of heavy
congestion by tracking
the vehicle in front during
moderate-to-highly con-
gested traffic conditions.
Enhancing Kia’s exist-
ing smart parking assist,
which lets the car park it-

self in parallel or perpen-
dicular spaces with little
driver input, Kia will in-
troduce remote advanced
parking assist, allowing
vehicles to park them-
selves when the driver
presses a smart key but-
ton while within range.
Existing Kia technolo-
gies include lane depar-
ture warning, lane keep
assist, blind spot detec-
tion, auto emergency
braking and advanced
smart cruise control.
Over the longer-term,
Kia is targeting 2030 for
the introduction of fully
autonomous vehicles.

Kia’s Soul EV autonomous car

Samsung Electronics is
participating in the Audi
Progressive Semiconduc-
tor Programme (PSCP) as
the first semiconductor
memory supplier.
Kinam Kim, president
of semiconductor busi-
ness at Samsung, and
Ricky Hudi, executive
vice president at Audi,
agreed to leverage the
two companies’ technol-
ogy and ideas to drive in-
novation for the
automotive industry at a

ceremony atAudi’s head-
quarters in Germany.
The programme is de-
signed to make the latest
semiconductor technolo-
gies available in cars,
while increasing reliabil-
ity, with the aim of inten-
sifying the role and
engagement of semicon-
ductor companies in the
process.
Samsung will provide
its 20nm LPDDR4 dram
and 10nm class eMMC
5.1 to Audi.

Samsung joins Audi programme
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The Most Linux driver
supporting Microchip’s
Most network interface
controllers has been in-
corporated into the stag-
ing section of the Linux
Mainline Kernel 4.3 oper-
ating system.
The increasing demand
for reliable and simple
ways to support audio,
video and data communi-
cations in cars is driving
the trend towards using
Linux and open-source
software combined with
Most technology, the de-
facto standard for high-
bandwidth automotive
multimedia networking.
“We appreciate the
Linux Foundation’s sup-
port in making the Most
Linux driver part of the
Linux Mainline Kernel
4.3,” said Dan Termer,
vice president of Micro-
chip’s automotive infor-
mation systems division.

“Incorporating this driver
will make it easy for de-
signers who are innovat-
ing the cars of the future
to combine Most technol-
ogy with Linux, thereby
significantly shortening
time-to-market and re-
ducing development
costs.”
Most technology is a
t ime-div is ion-mul t i -
plexing (TDM) network
that transports different
data types on separate
channels at low latency
and high quality-of-
service.
The Linux driver allows
for the transport of audio
data over the Most net-
work’s synchronous
channel, which can be
seamlessly delivered by
the Alsa advanced Linux
sound architecture sub-
system, providing system
designers with the ability
to transmit audio over

Volvo Cars has chosen
Nokia company Here to
power connected naviga-
tion for its next-genera-
tion in-car control system
for new and future Volvo
models, as part of a multi-
year agreement between
the two companies.
Volvo’s in-car system,
called Sensus, provides
customers with a con-
nected experience and in-
corporates maps and
services enabled by the
Here location cloud to

The UK’s Transport Re-
search Laboratory has de-
veloped proposals for
technical requirements
and test procedures for
the European type-ap-
proval of ecall in-vehicle
systems. The draft pro-
posals, which were devel-
oped for the European
Commission, provide rec-
ommendations on the
safety requirements for
ecall systems in prepara-
tion of the mandatory Eu-
ropean roll-out in 2018.
TRLwas commissioned
by the EC to develop
draft proposals for the
delegated acts of the reg-
ulation, which will set out
the detailed technical re-
quirements and test pro-

cedures for ecall. The
proposals seek to set min-
imum standards for ecall
in Europe to ensure that
all systems work as in-
tended, even after a se-
vere collision.
As part of the project,
TRL analysed and devel-
oped test requirements
and procedures for seven
technical aspects: resist-
ance of ecall systems to
severe crashes (sled test);
full scale impact test;
crash resistance of audio
equipment; co-existence
of third party services;
automatic triggering
mechanism; in-vehicle
system self-test; and pri-
vacy and data protection.
Twelve telematics units

Microchip Most driver joins
Linux Mainline Kernel 4.3

Most technology using a
standard soundcard.
Additionally, this driver
enables the transport of
video data with guaran-
teed bandwidth, by using
the Most network’s
isochronous channel and
the V4L2 video for Linux
2 interface. This feature
results in the ability to
connect seamlessly stan-
dard multimedia frame-
works and players over
the Linux driver to a Most
network.

For further ease-of-use,
this Linux driver supports
IP-based communications
over the standard Linux
networking stack, and
provides simple access to
all Most network data
types via the regular de-
vice nodes of the Linux
VFS virtual file system.
The driver also allows for
easy access to Micro-
chip’s Most network in-
terface controllers, with
support for its USB and
Media LB interfaces.

Most technology Linux driver architecture

Volvo picks Here to
make connection

provide drivers with
smart guidance both in
and out of the car. The
first model featuring the
Sensus system is the
XC90, Volvo’s luxury
SUV that started shipping
earlier this year.
“The Volvo and Here
teams have developed a
system that enhances
driver safety and comfort,
and which at the same
time is beautiful to use,”
said Ogi Redzic, senior
vice president of automo-
tive at Here.
The large tablet-like
interface of the Sensus
in-car control system
displays maps to deliver
the information the driver
needs across multiple
screens.
Vital information – in-
cluding navigation rout-
ing from Here – is
projected on the heads-up
display on the lower part
of the windscreen. The
user interface also in-
cludes thumb-reach con-
trols on the steering
wheel and voice control,
enabling access to a mul-
titude of navigation, info-
tainment and cloud-based
services.
“Our agreement with
Volvo extends a long and
fruitful partnership be-
tween our two compa-
nies,” said Bruno
Bourguet, senior vice
president at Here. “We
look forward to continu-
ing to develop great expe-
riences for Volvo
drivers.”

Volvo’s Sensus in-car control system

TRL develops test procedures for ecall
were used for experi-
ments in the dedicated de-
celeration sled test
element and operability
verification test proce-
dures, which set out to
measure the mechanical
resistance of ecall sys-
tems to severe crashes at
accelerations up to 100g.
These units were pro-
vided by Stadium United
Wireless and included the
telematics control module
containing the printed cir-
cuit board with GSM and
GNSS modules, sim card
holder and sim card, ca-
pacitors and other elec-
tronic components.
The test programme
used TRL’s in-house
high-energy test sled fa-

cility, which uses a
bungee propulsion sys-
tem and deceleration ele-
ments to achieve severe
deceleration levels. A
physical and electronic
inspection, via current
consumption and GPS
and GSM functionality,
was carried out by Sta-
dium at the end of the
tests, which concluded
that all samples remained
undamaged, even after
being subjected to a de-
celeration of over 100g.
“Our in-house test sled
lets us simulate collisions
with peak decelerations
considerably higher than
most vehicle tests,” said
Matthias Seidl, senior ve-
hicle safety researcher at

TRL. “These high levels
are necessary to ensure
that ecall systems are still
able to make an emer-
gency call, even after a
severe crash.”
The results of the tests
enabled TRL to develop
stringent, but practical,
test procedures for ecall.
This should ensure that
poor system designs,
which could jeopardise
the safety of road users,
will not be allowed onto
the European market. The
results can also be used to
help shape the technical
discussions at an interna-
tional level to ensure that
the same level of protec-
tion is provided to road
users around the world.
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Ford has tested au-
tonomous vehicles at
MCity – a simulated real-
world urban environment
at Michigan University,
USA. The 130,000m2

facility is part of the uni-
versity’s Mobility Trans-
formation Center.
MCity provides real-
world road scenarios –
such as running a red
light – that cannot be
replicated on public
roads. There are street
lights, pedestrian cross-
ings, lane markings, bike
lanes, trees, pavements,
signs, traffic lights – even
construction barriers.
“Testing Ford’s au-
tonomous vehicle fleet at
MCity provides another
challenging, yet safe,
urban environment to re-
peatedly check and hone
these new technologies,”
said Raj Nair, Ford group
vice president. “This is an
important step in making
millions of people’s lives
better and improving their
mobility.”
Ford has been testing
autonomous vehicles for
more than ten years glob-
ally and with its fusion
hybrid autonomous re-
search vehicle with the
University of Michigan
since 2013 to advance
sensing systems for next-
generation Fords.

Ford tests autonomous cars
on simulated urban streets

The vehicle is tested
over a range of surfaces –
concrete, asphalt, simu-
lated brick and dirt – and
manoeuvres two-, three-
and four-lane roads, as
well as ramps, round-
abouts and tunnels. The
test vehicles merge
today’s driver-assist tech-
nologies with lidar sen-

sors – technology that
measures distance using
lasers and analyses any
reflected light – to gener-
ate a real-time 3D map of
the surrounding environ-
ment.
“The goal of MCity is
that we get a scaling fac-
tor,” said Ryan Eustice,
University of Michigan

associate professor and
principal investigator in
Ford’s research collabora-
tion with the university.
“Every mile driven there
can represent 10, 100 or
1000 miles of on-road
driving in terms of our
ability to pack in the oc-
currences of difficult
events.”

Almost real: Simulated urban environment

The new Jaguar XE will have a next
generation infotainment system and
Apple Watch connectivity.
With the addition of InControl

Touch Pro – Jaguar’s next-generation
infotainment system, torque on-de-
mand all-wheel drive, F-Type-derived
configurable dynamics and a wider
range of advanced driver assistance
systems, the XE promises an even
more compelling drive.
InControl Touch Pro is designed

around a tablet-style 26cm touch-
screen featuring highly responsive,
quality graphics. Intelligent naviga-
tion can tell others if you’re running
late, and it includes a Wifi hotspot for
up to eight devices and apps for wear-
able technology.
Adaptive surface response changes

the mapping of the powertrain and
dynamic stability control system ac-
cording to the conditions. Assistance
systems including lane keep assist and
driver condition monitor as well as
the adaptive speed limiter, which can
increase or decrease vehicle speed
when speed limits change.

Technology roars into Jaguar XE

Bosch develops motorcycle
side view assist
Bosch has unveiled a side
view assist system for
motorcycles. It uses four
ultrasonic sensors that
monitor their surround-
ings to help riders change
lanes safely.
The sensors cover a dis-
tance of up to five meters
in areas that are difficult
or impossible to see using
just the mirrors. When
there is a vehicle in the
rider’s blind spot, the
technology warns them
using an optical signal
close to the mirror, so
they can avoid a collision
when changing lanes.
“We want to make mo-
torcycling safer without
sacrificing riding enjoy-
ment,” said Bosch board
member Dirk Hoheisel.
The four sensors are in-
stalled in pairs in the
bodywork at the front and
rear. The rear sensors
monitor the blind spot in
the neighbouring lanes to
the left and right. The two
front sensors provide a
plausibility check.
If the front left sensor
detects an object before
the rear left sensor, then it
knows this is an oncom-
ing vehicle on the other
side of the road and issues
no warning. Vehicles that
are parking are similarly
recognised and do not
lead to a warning. Only if
one of the rear ultrasonic

sensors registers an object
before the front sensors
will the system issue a
warning to the rider; it
does not intervene in rid-
ing manoeuvres.
Side view assist is ac-
tive at speeds from 25 to
80km/hr and supports rid-
ers when the difference in
relative speed to other
road users is small. Bosch side view assist for motorcycles

On Semiconductor is to
acquire Fairchild for
$2.4bn. The companies
have a combined revenue
of approximately $5bn in
the power semiconductor
market, diversified across
multiple segments with a
strategic focus on auto-
motive, industrial and
smartphones.
“The combination of
On Semiconductor and
Fairchild creates a power

semiconductor leader
with strong capabilities in
a rapidly consolidating
semiconductor industry,”
said Keith Jackson, presi-
dent and chief executive
officer of On Semicon-
ductor. “Our plan is to
bring together two com-
panies with complemen-
tary product lines to offer
customers the full spec-
trum of high, medium and
low voltage products.”

Mark Thompson, chair-
man and chief executive
officer of Fairchild,
added: “As part of On
Semiconductor, Fairchild
will continue to pioneer
technology and design in-
novation in efficient en-
ergy consumption to help
our customers achieve
success and drive value
for our partners and em-
ployees around the
world.”

Onsemi to buy Fairchild
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DRIVING DEMAND
Jeff Gruetter discusses how automotive electronic
systems are driving demand for multi-channel
synchronous buck converters
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Asautomobiles continue to
add a higher density of
electronic systems to en-

hance safety, comfort, efficiency
and performance, it is not surpris-
ing that they require both smaller
and higher performance power
conversion. Today, multi-channel
power management needs to de-
liver up to four independent
power rails usually to power
Vcore, VIO, Vmem for micro-
processors and generally a fourth
5V rail to power a Can trans-
ceiver.
According to Strategy Analytics,
the demand for enabling semicon-
ductor devices is expected to grow
at a compound average annual
growth rate (CAGR) of five per
cent over the next seven years,
with the total market worth over

US$41bn by 2021, compared
with $30bn in 2014. It also identi-
fied that demand for microcon-
troller and power semiconductors
will drive over 40 per cent of
revenues.
Strategy Analytics provides a
quantitative description of fore-
casting the growth of electronics
content in automobiles, but more
interesting is the prevalent role
that power ICs play in this
growth. These new power ICs
must provide:

• Multiple voltage rails from a
single power management IC;
• Robust performance across a
wide range of voltages, including
cold-crank and stop-start scenar-
ios from less than 4V to load
dump transients in excess of 36V;

• Outputs ranging from 5V down
to less than 1V;
• Ultralow electromagnetic inter-
ference (EMI) emissions;
• The highest efficiency possible
both to reduce thermal issues and
optimise battery run-time;
• Ultralow quiescent current – less
than 10µA per channel – to enable
always-on systems such as secu-
rity, environmental control and
infotainment systems to stay
engaged without draining the
vehicles battery when its engine
(alternator) is not running;
• The smallest footprints, often re-
quiring multiple voltage rails to
reduce space required for power
conversion circuits; and
• Switching frequencies of 2MHz
or greater to keep the switching
noise out of the AM radio band
and to keep footprints very small.

The goal of the increased per-
formance levels of power ICs is to
allow the design of increasingly
numerous and complex electronic
systems found within automo-
biles. Specific applications that
are fuelling the growth for elec-
tronic content in cars are found in
every aspect of the vehicle. For
example, new safety systems in-
cluding lane monitoring, adaptive
safety control, automatic turning
and dimming headlights. Infotain-
ment systems (telematics) that
continue to evolve and pack more
functionality into an already tight
space must support an ever grow-
ing number of cloud based appli-
cations. Advanced engine
management systems with the im-
plementation of stop-start sys-
tems, electronically controlled
transmissions and engine control.
Drive train and chassis manage-
ment aimed at simultaneously im-Fig. 1: Schematic of device delivering 5, 3.3, 1.8 and 1.2V outputs

Fig, 2: Radiated EMI performance (blue line) compared with Cispr 25
radiated emission tests with class five peak limit

proving performance, safety and
comfort.
A few years ago these systems
were only found in high-end lux-
ury cars but now they are com-
monplace in automobiles from
every manufacturer, further accel-
erating the automotive power IC
growth.

Smaller circuits
There are a few ways to make
power conversion circuits smaller.
In general, the largest components
in a circuit are not the power ICs,
but the external inductor and ca-
pacitors. By increasing the switch-
ing frequency of the power IC
from 400kHz to 2MHz, the size of
these externals can be dramati-
cally reduced. However, to do this
effectively, the power IC must be
capable of delivering high effi-
ciency at these higher frequencies,
which historically has not been
feasible.
Nevertheless, using new process
and design techniques, synchro-
nous power ICs have been devel-
oped that can deliver efficiencies
in excess of 90 per cent while
switching at 2MHz. The high effi-
ciency operation reduces power

loss, eliminating the need for heat
sinks. It also has the added benefit
of keeping switching noise out of
the AM frequency band, which is
critical in many noise sensitive
electronic systems.
Another way to make power
conversion circuits dramatically
smaller is to use multi-output con-
verters in lieu of multiple single
devices, when several unique out-
put voltage rails are required. For
example when powering a micro-
processor, most designs require
three independent outputs to
power Vcore, VIO, Vmem for mi-
croprocessors and a fourth 5V rail
to power a Can transceiver that
enables the microprocessor to
communicate with the rest of the
system electronics.
A properly designed quad con-
verter IC is only moderately larger
than an equivalent single con-
verter whereas its footprint can be
less than half the size of four sep-
arate single converters. This size
improvement is especially com-
pelling when comparing a quad
output regulator using a switching
frequency of 2MHz with four sin-
gles that run at 500kHz. Addition-
ally, quad output converters are

designed to reduce unwanted
crosstalk between the channels,
whereas crosstalk between four
adjacent single converters can be
problematic, unless they are all
synchronised to a common clock.
Adding an external clock and syn-
chronisation increases size, com-
plexity and cost to the circuit.

Low EMI
Because the automotive electrical
environment is inherently noisy,
with many applications being
susceptible to EMI, it is impera-
tive that switching regulators
don’t exacerbate these EMI con-
cerns. Because a switching regula-
tor is typically the first active
component on the input power
bus line and, regardless of down-
stream converters, it significantly
impacts overall converter EMI
performance, reducing EMI is
imperative.
Historically, the answer was to
use an EMI shielding box, but this
adds significant cost and size to
the footprint while complicating
thermal management, testing and
manufacturability. Another poten-
tial method within the power man-
agement IC is to slow down the
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switching edges of the internal
mosfets. However, this has the un-
desired effect of reducing the effi-
ciency and increasing the
minimum on-time, which compro-
mises the IC’s ability to deliver
low duty cycles at switching fre-
quencies at, or above, 2MHz.
As both high efficiency and
small footprints are desired, this
isn’t viable. Fortunately, some re-
cent power IC designs have been
introduced to enable fast switch-
ing frequencies, high efficiency
operation and low minimum on-
times concurrently. These designs
can offer low EMI emissions even
with 2MHz switching frequencies
and over 90 per cent efficiency.
These performance levels are ac-
complished with no additional
components or shielding, offering
a significant breakthrough in
switching regulator design.

Alternative
For example, a 42V input capable,
high efficiency, quad output
monolithic synchronous step-
down switching regulator with a 3
to 42V input voltage range is suit-
able for automotive applications
that must regulate through cold-
crank and stop-start scenarios
with input voltages as low as 3V

Fig. 3: Quad output design

and load dump transients in ex-
cess of 40V.
As can be seen in Fig. 1, its
quad channel design combines
two high voltage 2.5 and 1.5A
channels with two lower voltage
1.8A channels to deliver four in-
dependent outputs delivering volt-
ages as low as 0.8V, enabling it to
drive the lowest voltage micro-
processor cores currently avail-
able. Its synchronous rectification
topology delivers up to 94 per
cent efficiency while burst mode
operation keeps quiescent current
under 30µA (all channels on) in
no-load standby conditions mak-
ing it suitable for always-on
systems.
For noise sensitive applications,
such a device, with a small exter-
nal filter, can use its pulse-skip-
ping mode to reduce switching
noise and can meet the Cispr 25,
class five EMI requirements, as
shown in Fig. 2.
The switching frequency can be
programmed from 250kHz to
2MHz and can be synchronised
throughout this range. The 60ns
minimum on-time enables 16Vin
to 2.0Vout step-down conversions
on the high voltage channels with
a 2MHz switching frequency. As
the high voltage Vout2 channel
feeds the two low voltage chan-
nels (Vout3 and Vout4), these can
deliver outputs as low as 0.8V
while also switching at 2MHz,
offering a very compact (about 25
by 25mm) quad output, as shown
in Fig. 3.
As well as reducing the foot-
print, the 2MHz switching fre-
quency enables designers to avoid
critical noise-sensitive frequency
bands, such as AM radio. Each
channel maintains a dropout volt-
age of only 200mV at 1A under

all conditions, making it suitable
for scenarios such as automotive
cold-crank. Programmable power-
on reset and power good indica-
tors for each channel help to
ensure overall system reliability.

Conclusion
The rapid increase in the number
and complexity of electronic sys-
tems in automobiles has necessi-
tated even higher demands on
power management IC perform-
ance. By having quad output
power ICs, automotive designers
can dramatically reduce the space
required by their power conver-
sion circuits. Combined with
switching frequencies of 2MHz,
the size of the external compo-
nents, namely the inductors and
output capacitors, can also be dra-
matically reduced offering a very
compact quad rail footprint.
These compact designs are also
very rugged, able to withstand the
required transient behaviour found
in stop-start, cold-crank and load-
dump conditions while accurately
regulating all outputs. Addition-
ally, ultralow quiescent currents
make them suitable for always on
systems.
As more electronic systems are
added into ever shrinking spaces,
reducing the footprint while in-
creasing efficiency is also critical.
Fortunately, multi-output power
ICs that meet these demands are
available paving the way for even
higher electronic content in future
vehicles.

Jeff Gruetter
is product
marketing
manager for
Linear
Technology

Keeping on track
Version control helps
Swedish lorry maker

Scania keep track
of software
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Swedish company Scania is a
major manufacturer of
heavy lorries and buses, as

well as diesel engines. With a his-
tory dating back to 1891 when it
was founded in Malmö, the com-
pany today has production facili-
ties in, as well as Sweden,
Argentina, Brazil, France, Nether-
lands, Poland and Russia.
In common with many firms in
the automotive business, the com-
pany depends on software to bring
new products to market.
“Software is just as important as
hardware in today’s vehicles,”
said Lennart Kjellén, IT engineer
at Scania. “With vehicles becom-
ing increasingly sophisticated,
there are more components and
other elements to consider, espe-
cially with the amount of dedi-
cated software involved in
bringing a product to market –
and then supporting it – rapidly
increasing.”
For example, Scania Connected
Services, which facilitates contin-
uous communications between ve-

hicles and back-end systems, in-
cludes monitoring and reporting
services, email and SMS re-
minders and alerts, fleet manage-
ment portal, web server interfaces,
remote diagnosis, and smartphone
access to driver and vehicle data.
“One of the challenges of the
automotive sector is the wide
range of software that we have to
support: embedded software,
hardware software, mobile apps,
simulation models, web services
and communications,” said Kjel-
lén. “Plus, we are working with a
wide range of platforms – for ex-
ample Java and .Net – and a vari-
ety of different development tools.
Also, as products may be in the
marketplace for some years,
we have to support them; this
includes incremental feature
releases, not just new develop-
ments.”
To support this software devel-
opment environment, the com-
pany, which manufactures lorries,
buses, marine and industrial en-
gines, plus other services to the
vehicle industry, has long em-
braced a lean development
processes and has recently
adopted agile and continuous de-
livery to decrease time to market

while ensuring product quality.
A core part of this development
environment is the use of version
control to keep all the elements of
software development projects on
track.
However, back in 2008, Scania’s
R&D team at Södertälje, Sweden,
was using a variety of version
control tools, which created sev-
eral issues: co-ordination across
development teams was difficult;
a single source of truth for digital
assets was impossible due to the
multiple tools in use; and integra-
tion with a wide variety of other
tools and platforms, including gui
and API support, wasn’t possible.
The administrative burden of
managing multiple tools and ven-
dors was high.
Scania needed a method that
supported easier branching and
merging – which enables develop-
ers to experiment without affect-
ing the mainline of code – as well
as a clear history of changes
made. Scania chose Perforce
Helix as its versioning platform
for its scalability and ability to in-
tegrate with other tools in Scania’s
development environment, such
as Jenkins, Jira and Visual Studio,
.Net and Java.

Deployment of final projects is an automated process

The Scania R730 4x2 Topline with box semitrailer

Lennart Kjellén: “The common
versioning repository helps
ensure we have a clear view
of a releasable version of
each product.”

There is also a flexible range of
features within Helix that supports
all kinds of users, regardless of
their technical expertise. Plus, it
was a good fit for Scania’s agile
and continuous delivery practices,
providing rapid and high-volume
version control.
“Perforce is at the heart of our
delivery process,” said Kjellén. “It
was very important to us for Per-
force Helix to integrate with all
our other tools, such as Visual
Studio, Eclipse, Jenkins and Jira.”
Scania’s common versioning
repository is at the heart of its de-
velopment environment. This ap-
proach means users can track the
current status of a project and ac-
cess a history that supports com-
pliance requirements. The
company has also configured the
common versioning repository so
anyone can readily obtain the lat-
est executable version of the proj-

ect and see its current status.
“The common versioning repos-
itory helps us to ensure that, at
any one time, we have a clear
view of a releasable version of
each product, with all versions of
all software and other elements
traceable and auditable,” said
Kjellén. “The repository also as-
sists our development teams to
collaborate efficiently and be con-
fident that they have full visibility
of each project.“
Essential to the software devel-
opment processes is continuous
improvement. All changes made
to the system are checked into the
Helix versioning repository. Every
change to the system has the po-
tential to be deployable and all
team members are aware of that,
so there is always a focus on high
quality.
“We do, however, use branching
for developers to experiment,“

said Kjellén.
Although the deployment
pipeline is automated, the poten-
tial releasable version is divided
into four stages: bronze, silver,
gold and platinum. Once a project
has gone through to platinum, it is
deployable and stored for when
the business is ready. Once it is
considered ready, then deploy-
ment is an automated process.
The size of the repository varies,
but it is typically an impressive
1.3Tbyte, with 1200 users submit-
ting changes, which amounts to
approximately 10,000 change lists
within Helix each day.
“The common versioning repos-
itory means that all versions of
our products are traceable and au-
ditable,” said Kjellén. “This is key
for complying with the various in-
dustry regulations and supporting
rapid time to market, regardless of
a project’s size or complexity.“
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TAKE YOUR FILL
Steve Rogerson explores the benefits of the

Philippines for companies looking to invest overseas

Subic Bay has become one of the most
popular areas for overseas investment
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Electronics companies
searching for overseas
manufacturing facilities

often check out the countries in
south-east Asia for their high ex-
pertise and relatively lower costs.
However, while most look at the
obvious places such as Taiwan
and China, some of the other
countries can be ignored.
One such country is the Philip-
pines, but skipping this group of
islands could be a mistake as there
is a highly educated workforce
and serious subsidies and other
concessions to help companies
grow in the region.
Japan already knows the coun-
try’s value and is the number one
investor with the likes of Samsung
and Toshiba having facilities.
“We have very big trade with
Japan,” said Wick Veloso, presi-
dent and chief executive officer of
HSBC Philippines. “And that is
mostly in electronics. Compo-
nents are sent here and assembled

and sent back to Japan. They may
show as being made in Japan but
are actually manufactured in the
Philippines. Most of the Japanese
companies set up their own busi-
nesses here to do the electronics
manufacturing rather than using
contract manufacturers, but we do
have Philippine companies that
will do contract manufacturing.”
Other big names in electronics
have also invested in the country,
with Texas Instruments being the
largest. And from Europe, there
are NXP and ST Microelectronics
among others.
Even automotive tier ones are
taking the place seriously, lead by
Continental, which is producing
automatic braking systems and
doing some of its research into au-
tonomous driving in the region.
“We have a lot of automotive
manufacturers,” said Elmer H San
Pascual, group manager at the
Philippine Economic Zone Au-
thority (Peza), part of the govern-

Elmer H San Pascual: “We want to entice more automotive
companies into the country.”

ment’s Department of Trade & In-
dustry. Peza was created with the
main goals of creating employ-
ment and generating exports.
So far, Peza has set up more
than 330 economic zones across
the Philippines ranging from sin-
gle buildings to industrial parks.
In these, electronics and semicon-
ductors lead the table in terms of
goods being made, whereas once
this table was led by garments.
The country produces around
half a million college graduates
each year and English is widely
spoken. Literacy is around 95 per
cent.
Foreign investors also get a tax
holiday for four to eight years de-
pending on the nature of the proj-
ect.
“We want to entice more auto-
motive companies into the coun-
try,” said Pascual at a briefing
organised by the Philippine
British Business Council (PBBC),
which is celebrating its 20th an-
niversary this year. “We have a lot
of electronic companies in the
zones. We can provide manufac-
turing services. Some are doing

Manila has a serious traffic congestion problem

parts for the major electronics
companies. Continental is the
biggest in the automotive sector.”
He also said there was a special
incentive from the government to
attract car manufacturers into the
country with subsidies available.
Today, there are already car part
makers exporting to other coun-
tries in south-east Asia for assem-
bly into vehicles, but the
government now wants to try to
have those made completely in the
Philippines.

Congestion
That said, anyone visiting the
country’s capital Manila would
say the last thing the country
needs is more cars. The city is one

of the most congested worldwide
in terms of road users, made
worse by large lorries regularly
moving through the city centre.
Road transport accounts for 98 per
cent of passenger traffic and 58
per cent of cargo traffic.
Telecommunications company
PLDT is looking at using data an-
alytics to come up with ideas for
improving the situation.
“We need to manage the traffic
situation,” said John Gonzales,
PLDT vice president. “We are
looking at where our customers
are starting from and going to.
There is a current transport plan,
but it is using traditional ways of
doing things. But with the data we
can gather today, we can make it

easier to do planning and forecast-
ing. We can do simulations of
how changes will impact the traf-
fic situation.”
PLDT is using telemetry with
devices on vehicles to analyse
traffic patterns.
“We are now starting to do it
with buses,” said Gonzales. “The
government has mandated it for
bus companies, but the bus com-
panies need to pay for it them-
selves and that is slowing up the
deployment. We are working now
with two large bus companies for
route optimisation.”
This though is only scratching
the surface. The problem is much
greater. The Manila Metro Rail
Transport system, for example,

Wick Veloso: “We have very
big trade with Japan.”
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has just a single line.
“Most of the infrastructure
spending is on the roads,” com-
plained Jonathan Ravelas, first
vice president at BDO Unibank,
headquartered in Manila. “What
we need is a mass transport sys-
tem to ease the problems on the
roads. But we need someone to
tell us how to do it.”

Subic Bay
Partly because of the transporta-
tion problems of Manila, many
companies look to other areas of
the country to invest, and a popu-
lar choice is Subic Bay. This is to
the north of Manila and is a natu-
ral deep harbour and was once the
entrance to the main Spanish
naval station. It has been a popu-
lar place for companies investing
in the Philippines since the Subic
Bay Freeport was established in
1992 after the American naval
base closed. It is now the largest
freeport zone in the country, with
1324 local and overseas investors
and nearly 100,000 workers. In-
vestors include the likes of
Hitachi and Omron. As well as its
own airport, it is also within easy
reach of Clark International Air-
port. And it is accessible by sea

John Cuthbertson: “We saw the potential to grow further.”

through a large container port
with plans to double the capacity.
One company that has recently
taken advantage of what Subic
Bay has to offer is David Brown
Engineering, a 155-year-old
British company that once made
tractors and was a past owner of
Aston Martin. These days, its con-
centration is on transmission sys-
tems for industrial, military,
railway and marine applications.
The company has been operat-
ing for more than 30 years
through agents in the Philippines
but last year decided the time was
ripe for a major investment and
thus opened a gearbox workshop
in Subic Bay in November 2014.
“The business was growing in
the Philippines and we saw the
potential to grow further if we had
a presence,” said director John
Cuthbertson. “We now have a
service centre here and sell prod-
ucts. We service all brands of

gearbox, not just our own. Also,
the technical director for all of
Asia is based here.”
Though there are no immediate
plans to start manufacturing in the
Philippines, Cuthbertson said this
was “always a possibility”. As to
why the company chose Subic
Bay, he said the port environment
and the freedom from congestion
and pollution were key factors. He
also said the company received
good support from the Subic Bay
Metropolitan Authority in helping
negotiate the maze of approvals
that were needed.

Conclusion
While not top of many lists of
countries from which to operate,
the Philippines nevertheless has
many advantages from low costs
to an educated workforce. As
such, it should be considered for
those wishing to establish them-
selves in south-east Asia.
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PASSING THE TIME
Volvo is showing its confidence in autonomous
driving by looking at how the driver can occupy
time while the car is control
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Volvo’s research into au-
tonomous driving has
confirmed what we all

know – the daily commute takes
the joy out of driving. It is during
the commute and on long trips
that people are most willing to
delegate driving to their car.
With this in mind, Volvo has de-
veloped Concept 26, named to re-
flect the average daily commute to
work of 26 minutes in the USA –
time that could be spent doing
something more meaningful than
sitting in stop-start traffic. Volvo
has set out to bring choice and
freedom back to the driver; to

enjoy the driving experience when
they want to, or to delegate driv-
ing to the car when they want to
do something else.
“It’s all about people,” said
Robin Page, vice president of in-
terior design at Volvo Cars. “Our
research clearly shows that some
people will want to use their com-
muting time creatively when they
have full autonomous drive avail-
able, while others will want to just
sit back and relax, watch online
media or listen to music. Au-
tonomous drive will make all of
this possible. This is what Con-
cept 26 has captured by reimagin-

ing the entire car experience.”
Concept 26 is based around an
all-new patented seat design that
actively cradles the driver during
the transformation phase into one
of the three modes: drive, create
or relax. With these three modes,
the concept creates an au-
tonomous drive innovation plat-
form that can adapt to needs and
technologies over time.
When the driver wishes to dele-
gate driving to the car, the steer-
ing wheel retracts, the seat
reclines and a large display
emerges from the dashboard al-
lowing the driver to enjoy the

time spent in the car as they like.
Concept 26 embraces the need for
radical change of the basic design
of car interiors and provides a
space that can be used as the
driver or passenger wishes.
Concept 26 opens up a new par-
adigm of possibilities in the car
from entertainment to service pro-
vision and beyond, using the tech-
nology that is now a natural part
of our everyday lives. It also sig-
nals the huge potential for new
business opportunities and high-
tech collaborations that au-
tonomous drive will bring.
“We have gone to great lengths

to understand the challenges and
opportunities that autonomous
cars will bring to people in com-
ing years, and our flexible ap-
proach to engineering and design,
enabled by our new scalable prod-
uct architecture, means that we
can readily bring this from con-
cept to reality,” said Peter
Mertens, senior vice president for
R&D at Volvo Car Group.

Confidence
Volvo Cars’ ongoing Drive Me re-
search project, which will see an
extended fleet of fully au-
tonomous cars driving real cus-

tomers on the roads of Gothen-
burg, Sweden, in 2017 is further
proof that Volvo is taking a lead in
autonomous drive technology,
building firmly on its foundation
of safety.
“Volvo Cars is among the first to
address the subject of self-driving
cars and liability,” said Mertens.
“We firmly believe car makers
should take full responsibility for
the actions of the car when it is
driving in full autonomous mode.
If a manufacturer does not accept
liability, it clearly implies that
they are not confident about their
autonomous drive technology.”

Concept 26 is based around a
patented seat design
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A ready-to-go PXI-based
product for testing body
and safety control mod-
ules in the automotive
electronic test space is
available from Keysight
Technologies.

The TS-8989 body and
safety electronics refer-
ence includes a chassis
that combines an eight-
slot PXI chassis, and 11-
slot switch-load unit with
an integrated eight-chan-
nel DIO and ±12V fixed
DC power supply for fix-
ture control. This capabil-
ity is in a single compact
box that will fit into any
standard 19in rack sys-
tem, occupying 8RU.

Included is instrumenta-
tion and software that will

Reference provides
PXI module testing

assist users in reducing
the time needed to get
their end-of-line func-
tional testing deployed.

In stimulus, the
M9188A PXI, 16-channel
analogue source or DAC

provides simulation of
input sensors, such as
force sensors and posi-
tions sensors. For simu-
lating discrete switches,
such as wiper control
switches, the U7177A 24-

channel, 2A load card has
been added, providing
multiple channels of dis-
crete switching, with
user-defined loads that
engineers can wire to the
individual channels.

To simulate driving
loads, such as wiper
motors or actuating an
electro-mechanical com-
ponent, engineers can se-
lect high-current load
cards, with a different
mix of load channels and
handling of currents up to
40A.

Complementing this is
the M9183A PXI DMM
and the N6951A power
system to power up the
control module.

The software used is
TestExec SL, with sup-
port for more than 250
routines designed for au-
tomotive electronic test to
shorten test development
time.

The latest series of high-
voltage rectifiers from
Diodes includes two
AEC-Q101-qualified de-
vices to provide rectifica-
tion, blocking and

reverse-battery protection
for automotive ECUs.

The S1 MSWFQ stan-
dard rectifier and RS1
MSWFQ fast rectifier
come in the small form

High-voltage rectifiers protect ECUs
factor and thermally effi-
cient SOD123F package.

With a maximum off-
board profile of 1.15mm,
the SOD123F is less than
half the height of an SMA
package, while its board
footprint of 7mm2 occu-
pies 43 per cent of the
area required by the
equivalent SMA part.

Junction-to-case ther-
mal resistance is 13˚C/W
compared with the SMA’s
30˚C/W rating, using rec-
ommended pad layouts.

With a minimum re-
verse-breakdown voltage
of 1kV, these rectifiers
provide voltage head-
room for automotive de-
signs.

This allows for voltage
spikes caused by induc-
tive kickback from coils
and inductors and means
that these devices will
meet ISO7637 in with-
standing electrical distur-
bances when used for
ECU reverse-battery pro-
tection.

An integrated power
management IC (PMIC)
that regulates power
supply voltage from a
vehicle’s battery for auto-
motive applications in-
cluding adas, body
control modules and in-
strument cluster systems
is available from Cypress
Semiconductor.

The S6BP20x uses a
one-channel, buck-boost
DC-DC converter to let
ECU power management
products manage extreme
battery voltage fluctua-
tions safely. The PMICs
enable small form factor
ECU power management
devices that use only one
tiny ceramic capacitor in-
stead of the two bulky
electrolytic capacitors.

The company has also
added the S6BP50x
PMIC for automotive in-
strument cluster systems
to its portfolio. The three-
channel output PMIC in-
tegrates a buck controller,
buck converter and boost
converter, along with a
spread spectrum clock
generator in a single chip.

The S6BP20x automo-
tive PMICs require nine
external components and
consume 20µA of quies-
cent current. Input range
is 2.5 to 42V, encompass-
ing cold cranking and
load dump conditions.

Both devices are sam-
pling, with production ex-
pected in the first half of

PMIC regulates vehicle battery voltage
2016. The S6BP20x
PMICs are available in
16-pin htssops.

The series includes the
S6BP201A with an out-
put current of 1.0A and a
5.0 to 5.2V output voltage
range for body control
modules, the S6BP202A
with an output current of
2.4A and a 5.0 to 5.2V
output voltage range for
instrument clusters and
adas, and the S6BP203A
with an output current of
2.4A and a 3.3V output
voltage for high-end adas.

The S6BP50x PMICs
are available in a 32-pin
side-wettable QFN pack-
age and includes the
S6BP501A with a maxi-
mum output current of
1.4A at 1.0 to 1.3V output
voltage, 1.6A at 3.2 to

3.4V output voltage and
1.3A at 5.0 to 5.2V output
voltage for low-end hy-
brid instrument cluster
systems with the Traveo
family of 32bit Arm Cor-
tex-R5 core based auto-
motive microcontrollers.

The S6BP502A has a

maximum output current
of 2.0A at 1.0 to 1.3V out-
put voltage, 1.9A at 3.2 to
3.4V output voltage and
1.3A at 5.0 to 5.2V output
voltage for mid-range hy-
brid instrument cluster
systems with the Traveo
automotive MCU family.

Resistor keeps TCR low
A surface-mount power
metal strip current sense
resistor has a Kelvin four-
terminal connection that
reduces TCR to 35ppm
and enables tolerances
down to 0.1% for in-
creased measurement ac-
curacy. The Vishay Dale
WSK1206 has resistance

values down to 0.01Ω in
the 1206 case size.

The construction incor-
porates a solid metal
nickel-chrome or man-
ganese-copper resistive
element with TCR of less
than 20ppm/˚C. It can
eliminate the need for cal-
ibration during manufac-
turing or in the field.

The device is suitable
for all types of current
sensing, voltage division
and pulse applications in
automotive electronic
controls such as engine,

transmission, anti-lock
brakes, audio and climate
controls.

An all-welded construc-
tion contributes to its
electrical performance. A
proprietary processing
technique produces resist-
ance values from 0.01 to
0.05Ω, with tolerances of
0.1, 0.5 and 1.0%. Ther-
mal EMF is less than
3µV/˚C and temperature
range is -65 to +170˚C.
The device is lead (Pb)-
free, RoHS-compliant
and Vishay Green.
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A connection system that
incorporates power and
signal contacts in one
connector is available
from Amphenol. The
Amphe-RXS uses the
company‘s Radsok termi-
nals as power contacts
and either standard or
high vibration signal ter-
minals.

Because of its design,
this robust, mixed con-

nector is suitable for de-
vices and systems where
space is at a premium,
such as three-phase elec-
tric motors, hybrid or
electric vehicles, motor-
cycles and scooters, as
well as material handling
systems.

Radsok technology in-
creases amperage, lowers
t-rise, reduces resistance
and lowers mating forces.

Power and signal
in same connector

HCC Embedded has ex-
tended its range of stor-
age and networking
software to the Atmel
Smart Sam V70, V71,
S70 and E70 range of
Arm Cortex M7-based
processors for automotive
and industrial IoT appli-
cations.

Atmel developers can
now choose software de-
signed using functional
safety processes to ensure
security and flash file sys-
tems are operating cor-
rectly. The development
process uses a framework

that ensures target inde-
pendence for use with any
rtos, toolchain or devel-
opment board.

“For secure, reliable
data protection, develop-
ers using the Atmel Cor-
tex-M7-based MCUs can
leverage HCC Embed-
ded’s verifiable network
stacks, security and en-
cryption modules, and
file systems to gain se-
cure connectivity in their
automotive and industrial
IoT applications,” said
Jacko Wilbrink, senior di-
rector at Atmel.

The networking prod-
ucts include a Misra-com-
pliant TCP IPv4 and IPv6
networking stack, an em-
bedded encryption man-
ager and TLS and SSL
software modules. Secu-
rity and encryption mod-
ules are also supplied
with 100 per cent source
and object code coverage
testing and MC-DC
analysis to improve relia-
bility.

The encryption man-
ager supports software-
and hardware-accelerated
encryption algorithms

such as AES256 and
SHA256. A range of USB
CDC classes provides in-
tegration of networking
with HCC’s network
stacks.

Fail-safe file systems
guarantee the integrity of
data and file system and
manages any type of flash
media including NAND,
NOR and eMMC. Simula-
tion of flash storage helps
calculate endurance and
life of flash, compensat-
ing for wear and other
complexities of using
flash.

Storage software extended to Atmel

The reflow-compatible
EC21C, EC28C and
EC35CH ring type en-
coders will go into mass
production by Alps before
the end of the year. The
products are for use as
controls for hvac and
audio systems inside ve-
hicles, as well as major
home appliances.

Dial-type devices are
often used as controls for
hvac and audio systems
inside vehicles and are in-
creasingly fitted with an
LCD or other display
showing information
such as the temperature.
To achieve this kind of
design, ring type en-

coders are used for the
dial.

Reflow soldering is
used in automotive as-
sembly as a way to solder
components to circuit
boards. The method in-
volves first printing sol-
der paste onto the board
then soldering on the
component by passing it
through a zone of high
temperature. The industry
has likewise been search-
ing for encoders that suf-
fer minimal heat
distortion under high-
temperature conditions
and are therefore reflow-
compatible so they can be
soldered at the same time

Ring encoders to control
hvac and audio in vehicles

as other components.
Alps thus improved

heat resistance by making
changes to the material
used for existing encoder
shafts and has introduced
the three reflow-compati-
ble models. The EC21C

is said to be the industry’s
first reflow-compatible
encoder with dimensions
in the 22mm range.

A cap accessory com-
patible with pick-up noz-
zles used for mounting is
available with the units.

Altium’s software in-
tegrity analysis tool is to
be made available as a
stand-alone product for
safety-related code analy-
sis in automotive applica-
tions. The Tasking
Integrity Checker is cur-
rently part of the Tasking
VX-toolset for Tricore
and Aurix.

The checker provides
embedded software de-

velopers with the tools to
work at the compiler level
so developers do not have
to change the source code
in an application. Infor-
mation about memory
allocated is already in-
cluded, with ways to
identify memory write-
read access.

Information about the
safety classes of functions
are built into the applica-

tion, allowing developers
to address the implemen-
tation of safety require-
ments with Asil aware
static analysis.

By making the checker
available as a stand-alone
application, embedded
developers can create safe
and reliable automotive
applications, regardless
of on which architecture
they are working.

Integrity analysis goes solo

These power terminals
can range in size from 2.4
to 5.7mm up to 120A
continuous, while its sig-
nal terminals can range
from size 22 to size 16.

The all-in-one connec-
tion system can accom-
modate easy locking
methods from plastic lock
tabs to small screws.
Lever locks or large jack
screws, which are bulky,
complex and often unreli-
able, are not needed due
to the lower mating
forces.

Custom options are
available. These include
sealing methods, crimp
and solder or PCB
mountings, as well as
shielding or blind mating.
The connectors can also
be over-moulded with
leads.

TT Electronics has
launched a range of sur-
face mount power induc-
tors for high frequency
and high temperature ap-
plications.

Named the HA65A se-
ries, the inductors meet
the requirements of the
automotive market’s need
for certified, high power
inductors specifically for
buck, boost or buck-boost
power converter topolo-
gies for voltage regula-
tion at fast switching
frequencies.

Optimised for consis-
tent high efficiency and
low parasitic performance
using low-loss ferrite core
material and a helical coil
configuration, the induc-
tors are for high density
switching power applica-
tions such as DC-DC
converters, low pass rip-
ple current filters and
EMI filters. The robust
devices have an operating
temperature range of -40
to +155˚C.

The low DC resistance
and low core loss are said
to deliver higher overall
efficiency. Their shielded
design improves system
level EMI performance,
and they meet AEC-Q200
rev D, grade one.

Power
inductors
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A high-voltage automo-
tive battery stack monitor
from Linear Technologies
achieves 0.04 per cent
measurement accuracy
with lower cost and im-
proved safety features.
The LTC6811 is a drop-in
replacement for the
LTC6804 with higher
performance and 25 per
cent lower price.

The LTC6811 is a com-
plete battery measuring
IC for hybrid and electric
vehicles that incorporates
a deep buried Zener volt-
age reference, high volt-
age multiplexers, 16bit
delta-sigma ADCs and a
1Mbit/s isolated serial in-
terface. The device can
measure up to 12 series-
connected battery cell

Battery stack monitor
hits 0.04% accuracy

voltages with better than
0.04 per cent accuracy.

Eight programmable
third order low pass filter
settings provide noise re-
duction. In the fastest
ADC mode, all cells can
be measured within
290µs.

For large battery packs,

multiple devices can be
interconnected and oper-
ated simultaneously using
the company’s propri-
etary two-wire IsoSPI in-
terface. This built-in
interface provides electri-
cally isolated, high RF
noise immune communi-
cations for data rates up

to 1Mbit/s. Using twisted
pair, many devices can be
connected in a daisy
chain to one host proces-
sor, enabling the meas-
urement of hundreds of
cells in high-voltage bat-
tery stacks.

It is specified for opera-
tion from -40 to +125˚C,
and has been engineered
for ISO 26262 (Asil)
compliant systems with
fault coverage via its re-
dundant voltage refer-
ence, logic test circuitry,
cross-channel testing,
open wire detection capa-
bility, watchdog timer
and packet error checking
on the serial interface.

The device comes in an
8 by 12mm surface
mount ssop.

A combination GPS and
multiband vehicle-mount
antenna from Pulse Elec-
tronics has port-to-port
isolation to improve sig-
nal clarity. An optional
magnetic mount base
makes this antenna easy
to install and remove
without drilling a hole in
the vehicle.

The GPSMB501 an-
tenna consists of five con-
nectors to access five
antenna systems – two
mimo cellular and two
dual-band mino wlan and
one for a GPS plus
Glonass system.

The Panther GPS multi-
band antenna is said to
improve data throughput
and navigation for telem-
atics, infotainment and
location-based applica-
tions in fleet, public
safety, delivery, utility
and transit vehicles.

It delivers over 40dB
isolation across Wifi-to-
Wifi ports and over 15dB

isolation from LTE-to-
LTE ports with a voltage
standing wave ratio
(VSWR) of less than
1.5:1 in LTE bands and
1.4:1 in Wifi bands. Isola-
tion is enhanced by a GPS
low noise amplifier fil-
tered for out-of-band re-
jection of over 55dB
rejection at 1710 and
2170MHz bands and over
75dB rejection at 824 and
960MHz bands.

The antenna measures
147 by 160 by 75mm. En-
vironmental specifica-
tions include IP67 and
mil-standard testing for
humidity, vibration, ther-
mal shock and accidental
drop.

The cable length comes
standard at 5.2m, with ei-
ther SMA or RPSMA
connectors. Cable lengths
and connector variations
are possible upon request.
The GPSMBMM mag-
netic mount is an optional
magnetic mount base.

Antenna combines
GPS and multiband

Green Hills Software’s
64bit multicore software
is available for the Intel
Atom Broxton and
Apollo Lake family of au-
tomotive processors. This
aims to let automotive tier
ones and OEMs realise
their vision for safe and
secure software-defined
cockpit electronics target-
ing digital clusters, in-ve-
hicle infotainment and
ECU consolidation.

The portfolio delivers a
set of multicore operating
system configurations,
on-chip Open GL 3D
graphics support, secure
virtualisation and multi-
core debug tools. Also
available are legacy ap-
plication porting and code
optimisation services.

The Integrity 64bit rtos
provides device reliability
and security while deliv-
ering a flexible set of
multicore operating sys-
tem configurations, in-
cluding single core
asymmetric (AMP) and
symmetric multiprocess-
ing (SMP).

Integrity Native 3D
Open GL provides inte-
grated, optimised support
for the Broxton on-chip
Gen 9 graphics process-
ing unit.

Integrity 64bit multivi-
sor secure virtualisation
delivers experience in

safely and securely virtu-
alising guest operating
systems when combined
with system safety and
security applications on a
single platform. Support
is optimised to use the
Intel VT-x and VT-d on-
chip capabilities found on
Broxton.

Integrity multivisor
shared accelerated 3D
Open GL graphics en-
ables the safe combina-
tion and independent
execution of both native
Integrity and guest oper-
ating systems accelerated
3D Open GL graphics ap-
plications and services
with proven freedom
from interference.

The Multi integrated
development environ-
ment provides a complete
software development en-
vironment for building,
debugging, testing and
optimising multicore em-
bedded applications.

Optimising compilers
generate high quality
code for C/C++, targeting
the Intel Architecture
processors. And Probe
helps developers find and
fix bugs with its run-con-
trol and multicore proces-
sor visibility interfaces
optimised to support syn-
chronous hardware and
software multicore break-
points.

Multicore software
targets Apollo Lake
and Broxton SoCs


