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It’s a familiar but unwanted scenario: traffic lights on red, a look in the
rear-view mirror, the vehicle behind is approaching much too fast. A
rear-end crash is looming. In such situations the optional pre-crash
occupant protection system in the VW Arteon provides assistance.
It uses the sensors of the side assist system that can register the position

and speed of the cars behind. These data are analysed. If the detected
vehicle moves towards the vehicle, the system uses the position and speed
of both cars to determine the probability of a possible collision.
If it detects an imminent risk, the hazard warning lights come on

displaying the rear emergency collision alert signal and the system
simultaneously closes all windows – except for a narrow gap that
improves the bracing effect of the front head airbags – and the sliding
sunroof. In parallel, the belt tensioners pull the front safety belts taut.

Look out behind youDelphi has joined BMW,
Intel and Mobileye as the
system integrator for their
autonomous driving plat-
form. The four will look
to scale the development
to the broader OEM auto-
motive industry and po-
tentially other industries.
Delphi has already pro-
vided a prototype com-
pute platform to BMW
and is working with Intel
and Mobileye in the areas
of perception, sensor fu-
sion and high perform-
ance automated driving
computing.
It is a year since BMW,

Intel and Mobileye an-
nounced they were join-
ing forces to make
self-driving vehicles
ready for series produc-
tion by 2021. The part-
ners have since developed
a scalable architecture
that can be adopted by
other automotive devel-
opers and car makers.
System integrators,
such as Delphi, are criti-
cal for the go-to-market
strategy. A key role for
Delphi will be integrating
the development into
OEM vehicle architec-
tures. Additionally, Del-

Delphi joins BMW and Intel
autonomous driving project

phi may also provide
hardware components
such as sensors as well as
customisation efforts and
applications for differen-
tiation.
“This is a great opportu-
nity for Delphi to use its
technical depth and expe-
rience with automated
driving and electrical ar-
chitecture to help the co-
operation develop and
deploy at scale,” said
Kevin Clark, president of
Delphi. “Our close work-
ing relationship with all
three partners serves as a
solid foundation for a
success.”
The engagement be-
tween Delphi and the oth-
ers is non-exclusive as
they are looking to add
more integration and de-
velopment partners.
In less than a year, the
team has made progress
to deliver a scalable plat-
form for autonomous
driving and is on target to
deliver 40 pilot cars in the
second half of this year.

BMW displayed one of the first automated cars
last month at Intel’s Silicon Valley centre

Continental has started a
joint research and devel-
opment collaboration on
5G vehicle communica-
tions with Japanese telco
NTTDocomo. The aim is
to enhance connected in-
fotainment functions and
build the foundation for
cellular based V2X wire-
less communications.
During last month’s
concurrent shows Auto-
motive Engineering Ex-
position inYokohama and
the Wireless Japan Expo,
the two companies
demonstrated a prototype
application of the emerg-
ing 5G mobile communi-
cations technology. This
early-stage technology
could enable a step-
change in the speed of
wireless data transmis-
sion, transmission quality
and speed of response.
“With 5G we are ahead
of the game,” said Johann
Hiebl, head of Continen-
tal’s infotainment and
connectivity unit. “Con-
necting vehicles is at the
top of our agenda but to
fully exploit the benefits
of the connected vehicle
we need the bandwidth,
speed and fast response
times of tomorrow’s cel-
lular networks.”
By trying out prototypi-
cal applications of 5G,
Continental wants to gain
a deep understanding of

Continental teams with NTT
Docomo on 5G V2X research

practical details and po-
tential fields of further re-
search.
“By combining Conti-
nental’s more than 20
years of automotive con-
nectivity know-how with
NTT Docomo’s leading
5G expertise, we will be

ready to reap the benefits
of the new technology
once it is fully available
from around 2022,” said
Hiebl.
During the shows, Con-
tinental demonstrated the
potential of 5G. With
their high-bandwidth pro-

totype of a 5G system,
Continental and NTTDo-
como set up a high-reso-
lution video-chat between
their stands at both
shows. The 5G technol-
ogy could provide up to a
million connections per
square kilometre.
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Verizon Wireless has cer-
tified a vehicle telematics
device made by M2M
provider Queclink and
powered by Altair’s LTE
Cat-1 chipset.
Queclink’s tracking
products are designed for
automotive tracking, fleet
management, tracking
and tracing, lone worker
safety, mobile health care,
remote monitoring and
control of assets, and
wireless alarms to cover

most popular applications
via the internet. The mini
vehicle tracking device
can remotely immobilise
a car if the owner defaults
on their lease payments.
“Altair’s technology
and market experience
make it the ideal partner
in our mission to provide
reliable telematics that
meet our customers’ spe-
cific requirements,” said
Edwin Peng, VP of Que-
clink. “The Alt 1160

Cat-1 chipset addresses
our need for extreme low
power and efficiency.”
The chipset uses idle
and sleep mode power
management.
Combining low cost, re-
duced power and small
size, it is for IoT and
M2M applications, in-
cluding vehicle telemat-
ics, wearables, smart
meters and security.
“As more insurance
companies and busi-

nesses adopt telematics,
we’ll see an uptake in cel-
lular IoT that uniquely
meets the power and eco-
nomic parameters these
devices require,” said
Eran Eshed, co-founder
ofAltair. “We are pleased
to have been chosen by
Queclink and look for-
ward to continue support-
ing our global customers
in advancing a new gen-
eration of LTE-powered
telematics.”

Verizon picks Queclink and Altair for telematics

High-speed network soft-
ware for in-vehicle info-
tainment with device
control over IP is avail-
able from Microchip
Technology.
The Unicens unified
centralised software stack
is a software module
available at no charge to
Microchip customers
who are using its intelli-
gent network interface
controllers (INICs).
These include the
OS81118, OS81119 and
any future INICs.
Unicens is said to en-
capsulate many network
specifics and allows users
to focus on application
development rather than
being burdened by net-
work management de-
tails. They can choose

Microchip combines Most and
Ethernet in software module

their preferred device
control method including
Most technology’s
FBlock, Ethernet IP and
user specific methods.
The module also sup-
ports the configuration
and control of all network
participants from one
central node and can
eliminate the need for mi-
crocontrollers in all other

nodes in the network.
“In essence, Unicens
and INICs provide the
customer with the control
method of an Ethernet-
based network without
the challenges of manag-
ing bandwidth reservation
protocol for audio and
video data,” said Dan
Termer, vice president of
Microchip. “Using Uni-

cens eliminates the need
for an MCU and software
management in network
nodes, which results in
cost savings and faster
time to market. It takes
Ethernet and Most tech-
nology and combines the
best of both worlds.”
Users can apply stan-
dard software API and
Ethernet device control
with the free software and
Most technology INICs
from Microchip. They do
not need extensive
knowledge of Most tech-
nology or commit to an
extensive Most technol-
ogy network to use the
software.
Unicens is available as
free and open-source soft-
ware for Microchip cus-
tomers.

Unicens network diagram
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Global automotive lidar
revenues will near
US$13bn by 2027, ac-
cording to ABI Research
Many established ven-
dors and innovative start-
ups are positioning
solid-state lidar technolo-
gies as a cost-effective
means to industrialise re-
liable obstacle detection
and simultaneous locali-
sation and mapping in au-
tonomous vehicles.
ABI expects products to
come to market begin-
ning in 2019, with the
market value nearing
$13bn by 2027.
“Even the most aggres-

sive start-ups do not ex-
pect lidar to become a sil-
ver bullet for autonomous
vehicle sensing and per-
ception, but the technol-
ogy’s natural charact-
eristics certainly fit nicely
with those of radar and
camera, which have been
the staples of obstacle
detection in the adas mar-
ket,” said James Hodg-
son, senior analyst at
ABI. “The biggest barrier
to adoption is cost, with
solid-state beam steering
and IR illumination tech-
nologies proving essential
for feasible commercial
implementation.”

A broad range of ven-
dors are developing solid-
state products, including
start-ups such asAerostar
Strobe, Innoviz Technolo-
gies, Phantom Intelli-
gence and Quanergy, as
well as established play-
ers such as Ibeo, Led-
darTech, Pioneer and
Sensata. Also, Velodyne,
a long-time market leader
with its mechanical scan-
ning, recently announced
the solid-state Velarray,
intended to be priced in
the hundreds of dollars
when shipping at scale.
“The target price per
sensor of $100 to $250, if

reached, would represent
a huge reduction from
historic prices,” said
Hodgson. “Nevertheless,
the need to fit multiple
sensors in a connected car
to provide 360˚ coverage
means that equipping a
vehicle with lidar will
still represent a signifi-
cant cost delta, even
when the units are ship-
ping at scale. Therefore,
simply enabling legacy
collision avoidance adas
will not represent a suffi-
cient RoI, and lidar must
support the highly-auto-
mated driving use case to
warrant the investment.”

Lidar revenues to soar, predicts ABI

Bosch and Baidu have
signed a strategic cooper-
ation framework agree-
ment on smart mobility in
China.
Bosch will be involved
in Baidu’sApollo project,
which aims to provide
open and reliable soft-
ware for the development
of automated vehicles.
Among other things,
Bosch will contribute its
sensors and the Road Sig-
nature for vehicle locali-
sation. Moreover, Bosch
and Baidu will provide
their technical expertise
to support the drafting of
legislation relating to au-
tomated driving in China.
“China is the biggest
automotive market in the
world, and also among
the leading countries
worldwide in the devel-
opment of the IoT and ar-
tificial intelligence,” said
Dirk Hoheisel, member
of the board of manage-
ment of Robert Bosch.
“We are pleased to have
the opportunity to cooper-
ate strategically with
Baidu in this way. Com-
bining the know-how of a
high-tech internet corpo-
ration with our expertise
as the world’s biggest au-
tomotive supplier, the al-
liance will promote the
development of smart
mobility in China.”

Bosch and Baidu cooperate
on smart mobility in China

Baidu, the largest Chi-
nese search engine and
internet service provider,
has built up expertise in
many core technologies
relating to automated
driving, such as environ-
mental perception, behav-
iour prediction, trajectory
planning, smart connec-
tivity, HMI, accurate lo-
calisation and HD maps.
“Developing au-

tonomous driving and in-
telligent cars is a vast col-
laborative endeavour that
requires tremendous ef-
forts from all participants
to advance the industry,”
said Lu Qi, chief operat-
ing officer at Baidu. “AI
technology is Baidu’s
core competency, and
Bosch is a leading tech-
nology and service
provider. Through work-

ing together, the two
companies will upgrade
the intelligent systems of
the automobile industry
and create an entire new
ecosystem for intelligent
and autonomous driving
cars.”
In April 2017, Bosch
established partnerships
with leading Chinese map
providers, including
Baidu, to cooperate on
HD maps for automated
driving, and to introduce
the Road Signature as an
accurate localisation serv-
ice in China.
This service will com-
bine high-definition maps
with Bosch’s camera and
radar sensors to ensure
the stable positioning and
localisation of automated
cars even in adverse
weather.

Bosch Road Signature is a localisation service

Automotive Grade Linux
(AGL) has adopted the
Renesas R-Car starter kit
as a standard reference
platform for software de-
velopment. AGL is a col-
laborative open source
project from car makers,
suppliers and technology
companies building a
Linux-based platform for
automotive applications
that can serve as a de
facto industry standard.

Its adoption of the Re-
nesas kit makes it easier
for software developers to
acquire the hardware en-
vironment that runs soft-
ware developed by the
project and allows them
to develop in-vehicle in-
fotainment software for
connected cars.
The kit supports UCB
3.0, which the AGL proj-
ect released in January
2017. And it enables the

up-to-date 64bit software
development environ-
ment, which, unlike the
earlier 32bit environment,
allows the latest IT, in-
cluding container tech-
nology, to be applied
seamlessly to automotive
applications.
Two IVI development
expansion boards from
ShimaFuji Electric for
use with the kit will be
available next month.

Renesas receives Linux approval
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The Cloud Security Al-
liance (CSA) has released
a research and guidance
report on connected vehi-
cle security. The 35-page
report looks at vehicle se-
curity connectivity de-
sign, possible attack
vectors of concern and
recommendations for se-
curing the connected ve-
hicle environment.
“In the near future, con-
nected vehicles will oper-
ate in a complex eco-
system connecting vehi-
cles not only with each
other and the traffic infra-
structure, but also with
new forms of connectiv-

ity and relationships to
cloud-based services,
smart homes and even
smart cites,” said Brian
Russell, chair of the
CSA’s IoT working
group. “For safe and se-
cure transportation, the
community must take a
fresh look at the larger
picture, and develop the
policies, designs and op-
erations that incorporate
security throughout the
development.”
Vehicle security design
must be flexible enough
to adapt to future chal-
lenges, and be cognisant
of unanticipated threats

that future disruptive
technologies may bring.
The report analyses the
evolution of vehicle con-
nectivity towards fully
connected and au-
tonomous systems. It out-
lines areas of concern for
connected vehicles, and
lays out nearly 20 attack
vectors and the resulting
impacts to the driver or
vehicle. And it evaluates
the security gaps that
need attention, with rec-
ommendations for enter-
prise-wide security
controls to safeguard the
driving public.
“There are motivations

for bad actors to compro-
mise connected vehicle
components and tech-
nologies, from curious
hackers attempting to
demonstrate weaknesses,
to malicious entities at-
tempting to cause harm,
on both small and large
scales,” said John Yeoh,
senior research analyst at
the CSA. “Only through
the thoughtful use of dis-
ruptive technologies such
as big data, machine
learning and artificial in-
telligence can we help
build a better, safer and
more secure connected
vehicle ecosystem.”

CSA tackles connected car security

Etas and Maplesoft have
combined their technolo-
gies to produce a hard-
ware-in-the-loop (HIL)
battery cell simulator for
testing and calibrating
battery management sys-
tems (BMSs).
It combines Maplesoft’s
MapleSim battery model
and Etas’ BCS-Labcar
battery cell simulator.
BCS-Labcar is a hard-
ware-in-the-loop system
that targets the signal-
level test, validation and
calibration of BMSs. The
battery cell simulator em-
ulates the behaviour of in-
dividual cells and packs
across a wide range of op-
erating conditions, such
as cell balancing over-
charging, deep discharg-

Etas and Maplesoft combine
on battery cell simulation

ing or pulse operation.
The system is modular
and thus scalable to emu-
late battery packs from a
single cell up to 200 cells.
It contains a real-time
simulation target that en-
ables the integration of
third-party battery models
– such as the MapleSim
battery model – and their
execution in real time.
“The combination of

the high precision BCS-
Labcar environment with
extremely fast and high-
fidelity MapleSim battery
models takes testing and
calibration of battery
management systems to a
whole new and unprece-
dented level,” said Tobias
Kreuzinger, senior man-
ager at Etas.
The MapleSim battery
model can be generated

from cell configurations
and chemistries using the
firm’s battery library.
Developed using a dis-
cretisation approach, the
library components
model the electro-chemi-
cal reactions in the cell to
capture details not avail-
able in other battery mod-
els that are typically
based on an equivalent
circuit approach.
All the major
chemistries based on Li-
ion and NiMH are pro-
vided, and can be
calibrated from test data.
Dynamic effects includ-
ing charge recovery, volt-
age profile and state of
charge are captured at
high fidelity while pro-
viding the execution per-
formance necessary for
real-time applications.
“Our over-arching ob-
jective for the MapleSim
battery library is to de-
liver the necessary dy-
namic fidelity, while
achieving real-time per-
formance,” said Paul
Goossens, VP of engi-
neering at Maplesoft.
“This meant developing
the models at an appropri-
ate level of abstraction
between simple equiva-
lent-circuit models and
computationally expen-
sive CFD-based models
that have no hope of run-
ning in real time.”

Etas and Maplesoft battery cell simulator

Faraday Technology says
it has completed the first-
ever automotive asic
qualified for AEC-Q100
and AEC-Q006.
This asic was built on
UMC’s 40nm process and
was co-developed with an
automotive IC provider. It
is packaged in a standard
324BGA with copper
bond wiring.
During the develop-
ment phase, Faraday
managed and coordinated
all constituent suppliers
to ensure conformity to

reliability methods and
standards. In addition to
guaranteeing the outgoing
quality of the shipped de-
vices, Faraday also pro-
vided the testing
methodology and circuits,
with test patterns based
on typical automotive op-
erating environments.
The first silicon sample
out of the fab was suc-
cessfully verified in sys-
tem and passed all
AEC-Q100 and Q006 re-
liability tests.
“In addition to becom-

ing the first asic design
services firm approved to
ISO 26262 in 2016, Fara-
day has now successfully
produced our first asic
chip qualified for AEC-
Q100 and AEC-Q006,”
said Steve Wang, presi-
dent of Faraday. “To meet
the rapidly rising demand
from the automotive mar-
ket, Faraday has built up
related know-how and
technology for providing
a trusted automotive asic
with optimised quality,
reliability and cost.“

Faraday asic passes AEC tests
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Panasonic is sponsoring the TUfast racing team from Technical
University Munich in the Formula SAE/Formula Student racing
competition for the second consecutive year. The team uses Panasonic’s
products including the SoftPGS pyrolytic graphite sheet thermal interface
material, the Grid-Eye infra-red array thermal sensor, and various passive
components such as resistors and capacitors.
“It is fascinating to be closely involved with these young talented people

as they evolve and develop concepts, and finally design their racing cars,”
said Matthias Frey, section head at Panasonic.
Formula SAE/Formula Student challenges student teams from different

universities to compete against each other in professionally organised
competitions in their own self-built and developed racing cars. The
competition is not only about which team builds the fastest car, but also
the best overall package of performance, engineering design, cost and
presentation.
Panasonic provides financial assistance and expert advice and help from

application engineers. And two recently introduced DC-Link capacitors
developed for automotive were selected for the race cars.

Panasonic continues TU Munich support

NXP has helped two
university projects in
the Netherlands create
ground-breaking cars.
The Eindhoven Univer-
sity of Technology has
developed what it claims
is be the world’s first
structural bio-based car
and Twente University is
celebrating victory in the
hydrogen class of the
Shell Eco-Marathon.
The 22 students in the
Eindhoven team built a
car called Lina that seats
four people and weighs
around 350kg.
“While car manufactur-
ers are increasing the use
of aluminium and carbon
fibre to build lightweight,
and more efficient cars,
they ignore the fact these
materials use six-times
more energy to produce
than steel,” said Quinten
Oostvogel from the team.
“We have developed a
bio-composite that is
lightweight, strong and
sustainable. The bio-com-

NXP inspires student teams

The two teams with their cars

posite is based on the
plant flax, and allows us
to built a completely bio-
based chassis, body and
interior.”
He said with CO2 levels
worldwide now above
400ppm and more then
70 million cars being
built per year the automo-
tive industry needed to re-
spond, but materials such
as aluminium were not
the answer.
“Flax is grown in tem-
perate climates and is re-
ally strong,” he said.
NXP helped with the
electronics in the drive-
train and battery monitor-

ing system. The whole
project from concept to
last month’s unveiling
took about two years.
Green Team Twente is a
multidisciplinary team
that is convinced hydro-
gen is a powerful sustain-
able alternative to fossil
fuels. The hydrogen pow-
ered H2Infinity has an
electric drive train and a
Formula One-inspired
steering wheel, and can
communicate and be con-
trolled wirelessly.
The car was built with a
team of 19 that covered
nine disciplines and seven
nationalities.

“This gave us all kinds
of backgrounds and in-
sights,” said team man-
ager Vitto Bonnemayers.
“The competition was not
about speed but fuel effi-
ciency. The idea is to go
the longest distance with
the least energy.”
He said the goal was to
inspire others about the
benefits of sustainable
technologies.
“We used hydrogen be-
cause it doesn’t produce
any polluting gases, only
water vapour,” he said.
“And it is fast to refuel
and safe to store. We de-
signed the electronics in
house for efficiency.”
Olivier Cotterreau, vice
president at NXP, said the
two teams were “pushing
the limits of innovation”.
NXP helped the teams
with technology, products
and engineering time.
“We have no future if
we are not inspiring the
next generation,” said
Cotterreau. “We want to
inspire them and let them
inspire us.”

Quinten Oostvogel Vitto Bonnemayers Olivier Cotterreau

Microsemi and Analog
Devices have collabo-
rated on a scalable SiC
mosfet driver.
Announced at last
month’s PCIM show in
Germany, it is based on a
range of Microsemi SiC
mosfet products andAna-
log Device’s ADuM4135
5kV isolated gate driver.
The dual SiC mosfet
driver reference design is
said to provide user-
friendly design guides en-
abling faster time to
market.
The reference design
provides an isolated SiC
mosfet dual-gate driver
switch to provide a means
for evaluating SiC mos-
fets in a number of
topologies. This includes
modes optimised for half-
bridge switching with
synchronous dead time
protection and asynchro-
nous signal transfer with
no protection.
It can also be config-
ured to provide concur-
rent drive with the
requirement to study
unclamped inductive
switching or double pulse
testing. It serves as an en-
gineering tool for the
evaluation of SiC de-
vices. The board supports
the modification of gate
resistor values to accom-
modate most Microsemi
discretes and modules.

Analog Devices and Microsemi
collaborate on SiC mosfet driver

“The dual SiC mosfet
driver reference design
not only enables Mi-
crosemi customers to ac-
celerate their product
development efforts, but
also accommodates the

roll-out of our next-gen-
eration SiC mosfets to en-
sure a smooth transition
for the end user,” said
Jason Chiang, strategic
marketing manager for
Microsemi.

The reference design
suits automotive applica-
tions such as hybrid and
electric vehicle power-
trains, EV battery charg-
ers, DC-DC converters,
and energy recovery
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Steve Rogerson reports from
last month’s Inatronics show
in Jakarta, Indonesia

IT’S A TONIC
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Anyone who spends any
time in Jakarta will know
it has serious infrastruc-
ture problems. Traffic
jams are the norm, there
are large holes in the
pavement, street lighting
does not exist in some
areas, and public trans-
port is slow and patchy at
best.
However, the combina-
tion of an Indonesian
president – Joko Widodo
– who was once governor
of Jakarta and the country
being chosen to host next
year’sAsian Games led to
the establishment of an
organisation called
Jakarta Smart City in
2015. With around 80
employees, most of
whom experts in their
fields, and only six civil
servants, the organisation
has serious ambitions to
transform the city.
“The aim is to use ICT
to monitor, analyse and
control various aspects of
the city,” aid Jakarta
Smart City’s communica-
tions manager Daniel
Giovanni. “We are fo-
cused on the smart city
areas of environment,
governance, living, econ-
omy, mobility and peo-
ple.”
The aim, he said, was to
create a healthy environ-
ment and build an inte-
grated transport system.
“We want to see sus-

Taking the smart city route

tainable economic devel-
opment and a high quality
of life,” he said. “We
want a government that
listens, a system that con-
nects and citizens that
participate.”
And that has started.
For example, a survey in
December 2016 found
that illegal parking was
the second most reported
complaint after illicit
garbage disposal. The or-
ganisation is now taking
steps to get illegal park-
ing eliminated and at the
same time reduce traffic
congestion by creating
large car parks around the
edge of the city. There are
also plans to introduce
parking meters in the
main streets and invest
the revenue they generate
into transportation.
“We are going to look at

establishing a park-and-
ride system,” said Gio-
vanni. “We are looking
for empty land that can be
turned into parking
spaces.”
Work on improving city
lighting has started with
90,000 streetlights up-
graded to LED in 2016,
representing about two
thirds of the total with the
rest in the process of
being upgraded this year.
These are about 40 to 50
per cent more energy ef-
ficient, partly due to their
variable light intensity.
And a central station can
monitor the lights. Other
projects include the track-
ing of heavy equipment
and garbage trucks, am-
bulance tracking, city sur-
veillance – around 6500
CCTVs had been in-
stalled by March this year

– and air quality monitor-
ing. There is a target in
buildings to reduce en-
ergy consumption by 30
per cent by 2030 as well
as cutting CO2 emissions
and water consumption.
However, the best way
of tackling the traffic
problem is to get more
people onto public trans-
port. By analysing data
from the public transport
ticketing system, Jakarta
Smart City was able to
work out the typical full
journeys that people took.
This led to an increase in
the number of fixed corri-
dor bus routes from just
13 to about 80.
“These new corridors
reflect how people use
tickets,” said Giovanni.
“We looked at routes
where people changed
buses lots of times and
made them single routes.
This has increased the
number of people using
public transport.”
How that has impacted
traffic flow is hard to tell
yet as the past two years
have seen large invest-
ments in infrastructure
that has led to lane and
road closures. Only when
that has finished will the
full benefits be able to be
realised.
This investment has in-
cluded more under and
over passes to reduce the
number of intersections

between roads and be-
tween road and rail. There
is also now one bus-only
route though Giovanni
thinks that there may not
be any more. The body is
also looking at the first
and last kilometre of jour-
neys with minivans that
can drive round residen-
tial areas to take people to
the nearest bus stop. Use
of this would be included
in the price of a season
ticket.
More ambitious, and a
result of the impending
Asian Games, is a light
rail transit (LRT) being
built and due to be
opened next year in time
for the games. At the
same time a mass rapid
transport (MRT) network
is being built but that is
not due to be ready until
early 2019.
“We have a lot of peo-
ple who use private cars,”
said Giovanni, “so we
have to focus on that to
get them onto public
transport. We want to re-
duce pollution, so we
now have car-free days
on some major routes on
Sundays.”
To make the city pedes-
trian friendly – it is very
unfriendly at the moment
– there are plans to in-
crease the size of pave-
ments.
“Rather than pedes-
trian-only areas we are
looking at making the
roads more pedestrian
friendly,” he said.

Daniel Giovanni: “We want a government
that listens, a system that connects and
citizens that participate.”

Traffic jams are the norm in Jakarta but work is improving the infrastructure
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Workers from across the country put their soldering skills to the test at
the Indonesian heat of a competition that will be concluded at
Productronica in Munich in November.

Would-be winners have fifty minutes to assemble a PCB and make
sure it works.

“They come from all over Indonesia,” said Johnson Stephen Muriel
from Malaysian company Clarion and a judge of the competition for
electronic connector association IPC. “We had 30 entrants at the start
plus there a number of walk-ins.”

The winner, who will get US$300 plus a paid for trip to the finals in
Germany, was Renny Kumala from Siix EMS. Second, and winner of
$200, was Santi from OSI Electronics and third with a $100 prize was
Dosmide Tarihoran, also from OSI Electronics.

Aiming to be solder champion

Wire and cable company
Ewindo is having to
switch its focus to lorries
and buses as its tradi-
tional car market reduces
due to global economic
conditions and technol-
ogy that decreases the
amount of wiring used in
a vehicle.
The Indonesian com-
pany has been going since
1974, initially producing
enamel wire. In 1987, it
branched out into produc-
ing electric wiring for au-
tomotive.
“We saw the growth of
the automotive industry,”

HYElectronic is working
its way through its range
of rectifiers to make them
AEC-Q101 compliant. So
far, ten parts have passed
the test.
“We have to work out
which of our parts need
the automotive grading,”
said Vera Hu, overseas
sales specialist for the
Taiwanese company,
which only moved into
the automotive market
about three years ago.
“We discuss with our
customers which ones
want the certification,”

added marketing special-
ist Raymond Lin. “We
can adjust the packaging
and so on to make sure
they qualify for AEC-
Q101. It takes about two
months to get through the
qualification.”
Hu added: “If someone
requests a part that is not
AEC qualified, we will
then put it through the
various tests. We pass
them one at a time.”
The parts are used in car
lighting, windscreen
wiper controls and win-
dow controllers.

The company also sells
to car audio companies.
Among its major cus-
tomers are Daewoo and
Hyundai in South Korea
as well as Chrysler, TE,
Yamaha and Pioneer.
“In Korea, we ship to
companies and they ship
to the car makers,” said
Lin.
And Indonesia? “We
are here to find new cus-
tomers,” said Hu. “We
have no automotive cus-
tomers in Indonesia but
there is potential. But this
is our first time here.”

Testing the water in in the
Indonesian market at the
show was Taiwanese
company Kinsun Indus-
tries as at looks to expand
an automotive antenna
business that it grew into
between three and five
years ago.
The company has been
around for thirty years,
mostly in the connector
business, but branched
out into antennas with the
rise in wireless connectiv-
ity. It is also no stranger
to the automotive world
as it makes connectors for
automotive relays for
Volkswagen and Audi.
“In Indonesia though

Kinsun expands antenna business

David Ku: “We have
been noticed.”

we reckon we can do
good business with the
likes of Toyota, Daihatsu,
Honda and Suzuki all
being here,” said sales
representative David Ku.
“They are all making cars
here, some are making

parts, some are making
complete cars.”
He said this was the
company’s first time at
the show and saw it as a
good start for exploring
the Indonesian market.
“A lot of companies

have visited us and we
have been noticed,” he
said.
So far, most of the cus-
tomers for the antennas
have been in the aftermar-
ket in Europe and the
USA.

Ewindo targets
lorries and buses

said Hendra, assistant
marketing manager. “We
started just producing ca-
bles but now we do com-

plete wiring harnesses.”
However, he said the
automotive industry was
not as good as it was ten

years ago.
“Part of this is the
global economic situa-
tion,” he said. “Fewer
people are buying cars.
But it is also technology.
One of our customers, for
example, is LG. It is
using more PCBs and less
wire. The change from
copper to aluminium is
also affecting our busi-
ness. Not yet, but we also
think the increase in wire-
less will have an effect.”
This has led the com-
pany to try to find new
customers.
“We are not in the truck,
bus and train market, so
we are going to target
these,” he said. “We are
talking with them but we
are not getting many or-
ders yet. But we are push-
ing into this area.”

Hendra: “We are pushing into new areas.”

HY puts rectifiers to test

Raymond Lin and
Vera Hu
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Taiwanese company
Ledlink sees huge poten-
tial in Indonesia for its
automotive optical lenses.
The company has been
going for about ten years,
mostly concentrating on
outdoor lighting and stage
lighting but about two
years ago it decided to ex-
plore the growing LED
lighting market in auto-
motive.
“We started with Hella
on automotive,” said
sales specialist Blair Lu.
“They approached us and
we started making lenses
for them and they are now
using us. We then started
discussions with other

Ledlink sees huge potential

companies, but we cannot
name them.”
The company makes
LED lenses for most as-

pects of the automotive
market from the main
headlamps, to daytime
running lights and even

the interior reading lamp.
“It is nearly all custom
made,” said Lu. “Every-
one wants to be special.
We have some standard
products for India for mo-
torbike headlamps.”
She said the key to the
company’s success was
maintaining a high qual-
ity while undercutting on
price.
“You need a lot of expe-
rience to do this,” she
said. “We have that. We
now want to find more
customers and attended
this show to see if there is
a market in Indonesia.We
think there is high poten-
tial here.”

Blair Lu: “It is nearly all custom made.”

Xirka Silicon Technology
has unveiled the first
local Indonesian smart
card, providing multiple
functions for student
identity cards.

Indonesia’s first smart card
The SCard XCT136 can
be used to track student
attendance by using com-
puterised fingerprint
scanners to ensure a se-
cure environment. It also
offers a cashless transac-
tion option, so all transac-
tions related to university
activities can be done by
swiping the card.
“The digital economy
has a tremendous poten-
tial in advancing the In-
donesian economy,” said
Rudiantara, Indonesia’s
minister of communica-
tion and IT, the week be-
fore the show. “This
sector will contribute up
to 11 per cent of eco-

nomic development in
2020. If accomplished, in
2030 Indonesia will oc-
cupy the eighth position
in the world economy.
Therefore, it needs
greater innovation to face
global competitiveness
and this chipset develop-
ment is the answer.”
According to research
from Mars Indonesia, in
2016 state universities in
Indonesia had a total of
507,000 new students.
“Therefore, to answer
market needs, Xirka Sili-
con Technology will pro-
vide up to one million
units of SCard XCT136
per year for those univer-

sities,” said Sylvia
Sumarlin, president direc-
tor of Xirka Silicon Tech-
nology.
Research and produc-
tion of each component of
the chipset are carried out
domestically in Bandung,
West Java, ensuring secu-
rity against data breaches
and fraud from cyber
criminals.
The production of
chipset components in In-
donesia has been success-
ful in preventing other
countries from gaining
access or gathering infor-
mation about the design
and architecture of these
detailed components.

Rudiantara:
“Indonesia needs
greater innovation.”
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DDDDRRRRIIIIVVVVEEEE  SSSSAAAAFFFFEEEELLLLYYYY
Stefan Grötsch and Thomas Christl say that 
LED development is accelerating the use 
of intelligent light functions
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The issues of light and driv-
ing safety have always
been closely intertwined.

Nowadays, increasingly more in-
telligent and autonomously oper-
ating applications with visible and
invisible light are providing more
safety and driving comfort. In this
respect, LEDs and optoelectronics
are taking on crucial importance. 
In addition, further develop-

ment in LED technology is also
providing design options and re-
ducing system costs. As a result,
intelligent functions, such as
adaptive light systems, are appeal-
ing to a wider market.
LEDs and optoelectronics are

today being used in numerous ap-
plications for vehicles. These in-
clude display, interior and exterior
lighting, but also infra-red light
and sensors for safety and driver-
assistance systems. Seeing and
being seen are among the most
crucial factors governing road
safety.
In many countries it is a require-

ment to drive with lights always
switched on. Since accident statis-
tics have shown how many acci-
dents are down to insufficient
lighting, corresponding laws have
been enacted in Sweden, Italy,
Hungary and some other coun-
tries. Vehicle lighting for these
markets often requires that lights
switch on automatically, because
whenever drivers have to activate
light functions themselves, mis-
takes and lapses are never too far
away. 
TÜV Süd, for example, com-

plains that many motorists very
rarely use their high beam lights.
TÜV experts thus see glare-free
high beam as the most significant
development of the past few years
in automotive light technology. 

A related develop-
ment is adaptive head-
lamps that adjust their lighting
direction to the curve profile of
the road during cornering. With
the help of these adaptive light
systems, the roadway can be auto-
matically illuminated using excep-
tionally bright light and precisely
controlled light distribution, with-
out dazzling other road users in
the process.
The use of multichip LEDs is

one of the contributing factors to

Compact designs enable even more flexibility

the leapfrog evolution
of these intelligent lighting

systems, which is continuing
thanks to advances in the area of
multi-pixel LEDs.

Adaptive headlamps 
Multichip LEDs set new standards
for incorporating adaptive func-
tions in headlamp systems (adap-
tive front-lighting systems – AFS)
and glare-free high beam (adap-
tive driving beam – ADB). They
automatically provide the best vis-

In addition to surface mounting, improvements in thermal characteristics and passive cooling have achieved significantly lower system 
costs and made LEDs for adaptive headlamps appealing to a wider market

ibility and light conditions and are
thus much better at preventing ac-
cidents. In addition, they increase
driver comfort as the driver no
longer has to think about manu-
ally turning on and off light sys-
tems to avoid dazzling oncoming
traffic. 
With LED technology, automo-

bile manufacturers can implement
these intelligent headlamp sys-
tems much more easily than was
previously the case, as the me-
chanical systems for pivoting the
headlight distribution are no
longer required.
In the case of light-emitting

diodes, only the individual chips
have to be selectively turned on
and off by an intelligent con-
troller. This uses several sensors
to achieve, for example, glare-free
high beam light by flexibly turn-
ing off regions in the headlamp’s
light beam according to the driv-
ing situation and by dynamically
adjusting to the position of other
road users. 
Furthermore, dynamic cornering

and turning light or marker light
can be produced to illuminate po-

tential obstructions on the side of
the road. 
If several of the LEDs are used

with individually controllable
chips, then road users can be even
more accurately shielded while
the intermediate areas can still be
fully illuminated.

LED development
The latest generations of LEDs
have been scaled down even fur-
ther and hence allow for more lee-
way in designing headlamps.
Besides miniaturisation, there are
also decisive advances in other
areas, helping to make LEDs af-
fordable to a wider market. The
introduction of cheaper surface-
mount technology means adaptive

lighting is no longer exclusive to
the vehicle premium class.
The higher the number of pixels,

the smaller the luminous surface
and the luminous flux can be
under the same operating condi-
tions. Arranged individually or as
arrays, they provide the basis for
AFS and ADB functions. In addi-
tion, compact dimensions allow
for the optimum light guide for
daytime running lights or indica-
tors. 
The combination of high effi-

ciency and passive cooling,
through improved thermal charac-
teristics, considerably reduces
system costs and makes LEDs for
headlamps appealing to a wider
market.

Multi-pixel light source 
To date, adaptive LED headlamps
have operated with individually
controlled chips for each illumi-
nated area. The developmental
trend is towards LED chips with
micro-structured pixels that can
shine or be turned off individually. 
Under the µAFS research proj-

ect, a group of German companies
worked for three and a half years
up to September 2016 on the
groundwork for a new class of en-
ergy-efficient LED headlamps for
adaptive front-lighting systems.
After only one and a half years,
the project partners announced the

One of the first designs has 
enabled LED ADB functions
with up to approximately 
25 pixels per headlamp
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first milestone of 256 controllable
pixels.
This was followed by the devel-

opment of a pixel-light source
with 1024 individually control-
lable light points. These provide
about three lumen at only 11mA
for an individual pixel surface of
0.115 by 0.115mm from a closed
emission surface of 4 by 4mm
with a grid size of 0.125mm.
Here, the multi-pixel LED chip
was mounted directly onto the
smart Si-LED driver chip. A new
conversion technology also al-
lowed high contrast ratios as well
as efficient white-light generation.
The individually controllable light
points enable very clearly defined
light images to be produced. 

The key technology for this is
the integration of microelectronics
and optoelectronics. Experts de-
veloped an LED pixel chip that
emits flexibly controllable light
patterns in blue. The challenge
was to define light points during
chip processing and enable these
to be connected directly to the
control. 
Three of the 1024-pixel LEDs

have already been used in the
headlamps of a Daimler test 
vehicle. 

Stefan Grötsch is principal 
for key expert applications 
and Thomas Christl is 
marketing manager at 
Osram Opto Semiconductors

Three of the 1024-pixel LEDs have already been used in the headlamps of a Daimler test vehicle

In the µAFS research project,
the groundwork was laid for a
new class of energy-efficient
headlamp for multi-pixel-LED
adaptive front-lighting systems

Squashing the blues
Dieter Mahnken and Ute Philipp explain
how effective RF and audio testing of 

Bluetooth components can be done with just
one instrument
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Nearly all new vehicles
today offer Bluetooth
hands-free equipment.

The Bluetooth connection be-
tween smartphone and infotain-
ment system can also be used for
numerous other applications. The
individual components must un-
dergo RF and audio tests to ensure
that the headset, speakers, info-
tainment system and smartphone
all work seamlessly with each
other. 
During the development of new

radio components, complex and
often costly tests are required.
These tests should be reproducible
and fast to execute. Certification
by officially approved test houses
is also necessary to use and sell
these components on the market.

These certifications are cost-inten-
sive. 
With suitable test and measure-

ment equipment, engineers can
perform precertification tests in
their own laboratory to determine
whether components will be certi-
fied by the test houses. Wideband
radio communications testers exist
for such precertification testing
and are approved by the Bluetooth
Special Interest Group (SIG).
Such testers can handle RF and
audio testing during development,
production and service. Users can
simulate realistic conditions for
networks such as Bluetooth,
WLAN, LTE-A, WCDMA and
GSM.
What began with the Bluetooth

headset has led to numerous addi-

tional functions that can be trans-
ferred from a smartphone via
Bluetooth to the infotainment sys-
tem and its speakers. Bluetooth is
a radio transmission medium that
is primarily used for the transmis-
sion of audio data and for control
purposes. Users can make phone
calls via the Bluetooth connection
and upload their contact lists to
the infotainment system. They can
also play music or podcasts from
a smartphone and listen to it over
the vehicle’s speakers. 
Some systems can read out text

messages as audio. And in some
vehicles, drivers can operate their
smartphone apps over the vehi-
cle’s infotainment system when
their smartphones connect to the
system. Such apps include a navi-

Communications test platforms can be used for numerous radio technologies; this modular 
approach enables individual configurations for development, production and servicing

Fig. 1: To test the microphone of a Bluetooth headset, the 
Bluetooth tester’s audio generator produces the audio signal that
is transmitted to the microphone under test via a reference
speaker. The microphone then transmits this audio signal to the
tester’s audio analyser via a Bluetooth link. The tester measures
this signal and compares it with the original outgoing signal.

gation system or an info service
for traffic reports, weather fore-
casts or hotels, petrol stations and
restaurants in the vicinity.

Audio transmission
The audio Bluetooth transmission
is based on Bluetooth Classic
specifications from the Bluetooth
SIG. Due to the effective data
throughput of 0.7 to about
2.1Mbit/s and the adaptive fre-
quency hopping (AFH) transmis-
sion method, Bluetooth Classic is
a short-range radio technology for
distances up to 10m that is robust
even in noisy environments. 
Today’s widespread Bluetooth

Low Energy technology, also
called Bluetooth Smart, has been
around since Bluetooth specifica-
tion 4.0, which came out in 2010.
However, it is currently not used
for audio transmissions. The two
Bluetooth technologies have been
continually developed in parallel. 
Bluetooth Classic operates with

a synchronous link for voice
transmission (synchronous con-
nection-oriented or SCO) and an
asynchronous link for data trans-
mission (asynchronous connec-
tionless or ACL). Audio signals
can be transmitted with different
Bluetooth profiles for the syn-
chronous link.
The hands-free profile (HFP),

for example, transmits audio sig-
nals from the microphone near the
driver via the infotainment system
to the smartphone and back. For
voice transmissions in HFP, the
continuously variable slope delta
modulation (CVSD) voice codec
with a maximum transmission rate
of 64kbit/s is used.
The advanced audio digital pro-

file (A2DP) is used for stereo
playback of music stored on a de-

vice with a Bluetooth interface. 
According to the Bluetooth stan-

dard, A2DP sources must support
the low complexity sub-band cod-
ing (SBC) audio codec, which
does not require a licence. During
SBC-based transmission of music
from the smartphone, the device
first decompresses the music,
which is usually saved in com-
pressed form, and then com-
presses it using the SBC algorithm
for Bluetooth transmission. SBC
coding can have a bit rate of up to
345kbit/s. This is high enough
that any receiver loss is no longer
in the audible range and good
audio quality can be ensured. The
smartphone sends this Bluetooth
sound stream via ACL to the info-
tainment system, which then
transfers it via cable to the 
speakers. 

Audio measurements
For Bluetooth transmission of
sound information, it is crucial
that the acoustic signal be trans-
mitted with as high a quality as
possible, without noise and
dropouts. For this reason, Blue-

tooth headsets as well as micro-
phones and speakers and the info-
tainment system’s associated radio
components undergo RF tests to
ensure error-free Bluetooth trans-
mission. 
The sound also needs to be

played back in good audio quality.
This is checked using audio analy-
ses that test the frequency re-
sponse, total harmonic distortion
and noise and also offer a detailed
spectrogram of the signal. 
Due to the low frequencies in

the audio range, the settling times
of filters and other components
can play a role. Therefore, the
Bluetooth RF tester should be able
to adjust to the frequency of the
test signal to perform measure-
ments as quickly as possible. This
applies to level measurements and
to complex analyses such as total
harmonic distortion plus noise
(THD+N).
A Bluetooth tester must be able

to establish a complete Bluetooth
connection to the device under
test (DUT) via the SCO or ACL
link. The tester should also sup-
port the relevant codecs and pro-
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Fig. 2: To test a headset speaker, the Bluetooth tester’s audio 
generator produces an audio signal and transmits it to the headset
via a Bluetooth link. There it is amplified and converted into an
acoustic signal via a sound converter. This signal is picked up by 
a reference microphone and sent via a reference amplifier to the
tester’s audio analyser where it is displayed and evaluated. 

Functional tests, interoperability tests and the range are all relevant

files for all audio transmissions.
The following codecs and profiles
are currently required for testing
purposes: the narrowband CVSD
codec, the broadband mSBC
codec in conjunction with the
hands-free profile and the broad-
band SBC codec with the A2DP. 
For precise audio analysis, the

tester should also be able to send
commands to set the level of the
microphone and speakers. These
level settings are specified in the
Bluetooth SIG audio video remote
control profile (AVRCP). All this
is assured if the Bluetooth tester
being used is approved by the
Bluetooth SIG.

Audio tests
A wideband radio communica-
tions tester uses an integrated two-

channel audio generator to check
the Bluetooth audio quality. There
are various measurement proce-
dures. Via the multitone mode, a
developer can define up to 20
sounds for each audio channel
(level and frequency) and measure
the associated frequency re-
sponses. 
In single-tone mode, the follow-

ing parameters can be specified
for a sine signal: audio level, fre-
quency, signal-to-noise and distor-
tion ratio (SINAD), THD and
THD+N. There are also several
filters that can be selected for the
audio measurement. 

Stereo music transmission 
Stereo transmission of music is
carried out via the A2DP with
SBC coding and uses the broad-

band ACL for data transmission.
Bluetooth devices that support
A2DP must correctly process sig-
nals from SBC codecs. Tests with
SBC-coded signals based on ACL
also show whether or not the DUT
correctly transmits longer packets. 
It is also practical if the Blue-

tooth tester can analyse and play
all SBC codec modes such as
dual, mono, stereo and joint stereo
(dual mode for high-quality trans-
missions). 

Headset testing
Testing the microphone of a Blue-
tooth headset also involves testing
the headset’s audio input amplifier
and A-D converter. The Bluetooth
tester’s audio generator produces
the audio signal that is transmitted
to the microphone under test via a

reference speaker. The micro-
phone then transmits this audio
signal to the tester’s audio
analyser via a Bluetooth link. The
tester measures this signal and
compares it to the original outgo-
ing signal, see Fig. 1. 
Testing a headset speaker in-

cludes testing the headset’s D-A
converter and output amplifier.
The Bluetooth tester’s audio gen-
erator produces an audio signal
and transmits it to the headset via
a Bluetooth link. 
There it is amplified and con-

verted to an acoustic signal via a
sound converter. This signal is
picked up by a reference micro-
phone and sent via a reference
amplifier to the tester’s audio
analyser where it is displayed and
evaluated. Audio tests on the
Bluetooth module of an infotain-
ment system are performed in
much the same way, see Fig. 2.

Relevant RF tests
When developing a device with a
Bluetooth interface, functional
tests, interoperability tests and the
range are relevant. The receiver
sensitivity and transmit character-
istics of the components are cru-
cial for the range. 
To measure the transmit charac-

teristics of a Bluetooth compo-
nent, the developer must be able
reproducibly to determine charac-
teristic values such as power,
spectrum, frequency accuracy, fre-
quency drift, frequency deviation
and the modulation index calcu-
lated from these values. Receiver
sensitivity is another important
parameter for a Bluetooth device.
This parameter is measured using
an artificially impaired signal gen-
erated by the Bluetooth tester
(dirty transmitter). 

Bluetooth module receiver tests
are performed by sending highly
accurate data from a precise gen-
erator to the receiver. The data are
analysed either by having the re-
ceiver return the bit sequence or
by using an external control PC. 
Numerous, additional RF sig-

nalling tests as well as spectrum
measurements on newly devel-
oped Bluetooth components will
be required until they receive
Bluetooth certification from the
Bluetooth SIG. In addition to the
described audio measurements,
communications testers can sup-
port all Bluetooth RF tests cases
for prequalification purposes for
Bluetooth Classic and Bluetooth
Low Energy up to the latest speci-
fication five. 

Other radio technologies
Users can expand testing to in-
clude other radio technologies.
Many devices support more than
just Bluetooth. They also support
WLAN, GNSS and/or various
other mobile technologies such as

LTE, LTE-A, WCDMA and GSM.
When WLAN and Bluetooth com-
ponents use the same antenna, the
developer can test both radio tech-
nologies with one test configura-
tion. 
If the tester is equipped with the

appropriate hardware and soft-
ware options, it is possible to test
all integrated radio modules of a
component up to precertification.
This allows the developer to
check whether and to what extent
the individual radio modules af-
fect each other and to define any
necessary measures. This test is
called the coexistence test. 

Dieter Mahnken
(right) and 

Ute Philipp (left)
are product 
managers at 
Rohde & Schwarz
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Globally, legislation is 
driving the development
of next generation vehicle

technology, offering further en-
hancements to emissions control
and safety. Industry competition
and consumer expectations are
leading to higher levels of vehicle
connectivity to the cloud and per-
sonal portable devices. 
According to Strategy Analytics,

demand for enabling semiconduc-
tor devices is expected to grow at
a CAAGR of five per cent to a
market worth over $41bn by
2021. The analysis also identifies
that demand for microcontroller
and power semiconductors will

IN BALANCEIN BALANCE
Jeff Gruetter discusses how a power IC
can increase safety and performance
while reducing emissions

drive over 40 per cent of 
revenues.
Strategy Analytics provides a

quantitative description of fore-
casting the growth of electronics
content in automobiles and com-
mercial vehicles but, more impor-
tantly, the prevalent role power
ICs play in this growth. The latest
power IC designs must offer:

• The highest efficiency possible
to reduce thermal problems and
optimise battery run-time.
• Operation from a wide range of
battery input voltages; both sin-
gle-cell (automotive) and dual-cell
(commercial vehicle) lead acid

applications that can accommo-
date wide transient voltage
swings.
• Ultralow quiescent current to en-
able always-on systems such as
security, environmental control
and infotainment to stay engaged
without draining the vehicle’s bat-
tery when its engine (alternator) is
not running.  
• Switching frequencies of 2MHz
or greater to keep the switching
noise out of the AM radio band
and to keep footprints very small.
• Lowest EMI and EMC emission
possible to reduce noise interfer-
ence concerns within electronics.

The goal of the increased per-
formance levels of power ICs is to
design increasingly complex and
numerous electronic systems in
automobiles to increase comfort,

safety and performance while si-
multaneously reducing harmful
emissions. Specific applications
fuelling the growth for electronic
content in cars are found in every
aspect of the vehicle. 
For example, new safety appli-

cations, including lane monitor-
ing, adaptive safety control and
automatic turning, dimming head-
lights and infotainment including
telematics continue to evolve and
pack in more functionality, and
must support a growing number of
cloud applications. Advanced en-
gine management implements
stop-start and electronics-laden
transmissions and engine control.
Drive train and chassis manage-
ment is aimed at simultaneously
improving performance, safety
and comfort. A few years ago
these were only found in high-end
luxury cars, but now they are
commonly found in automobiles
from every manufacturer, acceler-
ating automotive power IC growth
at even a faster rate.  
One of the key drivers for the

growth of electronics is the adop-
tion of complex electronics to im-
prove the performance, comfort
and safety of vehicles. But many
of these are also designed to be
used in a myriad of commercial
vehicles, including lorries, buses
and forklifts. These applications
generally use double batteries. But
designers of many automotive
systems would like the same de-
sign to service both single-cell au-
tomotive applications and
dual-cell commercial vehicles, re-
quiring a single power IC that can
accommodate both configurations.  
By using two lead acid batteries

in series, the nominal battery volt-
age increases to 24V and requires
transient protection to 60V during Fig. 1: 36V load dump transient and 4V cold crank scenario 

load dump compared with a nomi-
nal voltage of 12V for a car and
its load dump requirement of 36V.
Conversely, single-cell automo-
bile applications require power
ICs so operate with inputs as low
as 3.5V to accommodate low
starting voltages found in cold-
crank and stop-start scenarios. 
In dual cell applications, this

low input requirement is greatly
relaxed and only a minimum of
7V battery voltage is required.
The wide temporary voltage
swing during cold-crank, stop-
start and load dump for single-cell
lead-acid batteries can be seen in
Fig.1. Dual cell applications look
similar, but the maximum voltage
during load dump is generally
60V and the minimum during
cold-crank and stop-start is 7V.

High efficiency 
High efficiency operation of
power management ICs in auto-
motive applications is of primary
importance for two main reasons.
First, the more efficient the power
conversion, the less energy is
wasted in the form of heat. As
heat is the enemy of the long-term
reliability of any electronic sys-
tem, it must be managed effec-
tively which generally requires

heat sinks for cooling adding
complexity, size and cost.
Secondly, any wasted electrical

energy in hybrids or EVs will di-
rectly reduce their range. Until re-
cently, high-voltage monolithic
power management ICs and high-
efficiency synchronous rectifica-
tion designs were mutually
exclusive as the required IC
processes could not support both
goals. 
Historically, the highest effi-

ciency came from high voltage
controllers, which used external
mosfets for their synchronous rec-
tification. However, these config-
urations are relatively complex
and bulky for applications under
15W when compared with a
monolithic alternative. Fortu-
nately, new power management
ICs that can offer both high volt-
age (to 65V) and high efficiency
and internal synchronous rectifi-
cation can be found in the market.

Supply current
Many electronic subsystems are
required to operate in standby or
keep-alive mode, drawing low
quiescent current at a regulated
voltage while in this state. These
circuits can be found in most nav-
igation, safety, security and en-
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gine management electronic
power systems. 
Each subsystem can use several

microprocessors and microcon-
trollers. Most luxury cars have
over 150 of these DSPs and ap-
proximately a fifth of these re-
quire always-on operation. Here,
the power conversion ICs must
operate in two different modes.
First, when the car is running, the
power conversion circuits that
power these DSPs will generally
operate at full current fed by the
battery and charging system.
However, when the car ignition is
turned off, the microprocessors
must be kept alive, requiring their
power ICs to provide a constant
voltage while drawing low current
from the battery. Since there can
be upwards of 30 of these always-
on processors operating at once,
there is a significant power de-
mand on the battery even when
the ignition is turned off.  
Collectively, hundreds of mil-

liamps of supply current can be
required to power these always-on
processors, which could com-
pletely drain a battery in a matter
of days. For example, if a car’s
high voltage step-down converters
require 2mA of supply current

Fig. 2: Typical automotive and commercial vehicle schematic 
for a 5V, 2A output

Fig. 3: Efficiency graph for automotive and commercial vehicle

each, combining 30 of these from
security systems, GPS and remote
keyless entry with other manda-
tory always-on systems such as
ABS brakes and leakage current
from electronically actuated win-
dows could drain a battery after
an extended three week business
trip, rendering it unable to turn
over the engine.  Therefore, the
quiescent current of these power
supplies needs to be drastically re-
duced to preserve battery life

without increasing the size or
complexity of the electronics.  
Until recently, the requirement

of high input voltage capability
and low quiescent currents were
mutually exclusive parameters for
a DC-DC converter. To manage
these requirements better, a
decade ago several automotive
manufacturers created a low qui-
escent current target of less than
100µA for each always-on DC-
DC converter, but today anything
lower than 10µA is preferred.
Luckily, a new generation of
power ICs has been introduced,
which offers quiescent currents of
less than 3µA.  

Alternatives
The voltage range of single-bat-
tery automobiles and dual-battery
commercial vehicle power buses
can vary from under 3.5V to over
60V as they are exposed to differ-
ent transients and configurations.
The need for well regulated volt-
age rails in spite of this wide

Fig. 4: Dropout Performance

range of input voltages requires
wide input voltage, high perform-
ance power conversion ICs. 
As the growth of electronic con-

tent in automobiles continues to
accelerate with electronic control
modules (ECMs) used for secu-
rity, safety, navigation, chassis
control, and engine and transmis-
sion management so will the need
for high voltage power manage-
ment ICs that can offer high effi-
ciency, low quiescent current,
high frequency switching with
very robust protection features
and reliability. Fortunately, IC de-
signs are already meeting these
demanding requirements. Such a
device is shown in Fig. 2. 
Their synchronous rectification

design includes internal top and
bottom mosfets to deliver efficien-
cies as high as 94 per cent. Fig. 3
shows they can deliver over 94
per cent efficiency when powering
a 5V load from a nominal 12V
input, even with a relatively high
700kHz switching frequency.
Similarly, they can deliver up to
92 per cent efficiency when deliv-
ering 5V from a nominal 24V
input. This high efficiency opera-
tion reduces wasted power and
eliminates the need for heat sinks
even in the most space con-
strained applications. In electric
vehicles and hybrids, this can di-
rectly translate into increased
driving range between battery
recharges.
Additionally, burst-mode opera-

tion can reduce no load quiescent
current to a 2.5µA making them
suitable for always-on applica-
tions that must maintain constant
voltage regulation even at no
loads while increasing battery life.
This is of particular importance
due to the growing number of al-

ways-on systems including secu-
rity, environmental control, data
recording, safety and location. 
Low dropout performance is

also very beneficial, particularly
in applications that must regulate
outputs during stop-start or cold-
crank conditions. Fig. 4 shows
that even when the input voltage
drops below the programmed out-
put voltage, 5V in this case, the
output is always 500mV (at 2A)
below the input voltage, once the
input exceeds 2.9V. This is impor-
tant because many ECMs require
one or multiple microprocessors
or microcontrollers. Although
these are designed to operate from
a nominal 5V, they continue to op-
erate with supply voltages as low
as 3V. So in a cold crank scenario,
the input can drop as low as 3.4V
and the microprocessor can con-
tinue to operate, enabling the
ECU to operate seamlessly
through cold crank.

Conclusion
The rapid growth of very complex
electronics in automobiles and
commercial vehicles has created

even higher demands on power
management ICs. One of the most
notable is a single power IC
which must accommodate both
single and dual cell lead acid bat-
tery configurations and their re-
quired transient behaviour with a
single power IC including stop-
start, cold-crank and load-dump
conditions. Furthermore, it must
be capable of accurately regulat-
ing an output voltage throughout
these conditions. Additionally,
some of these systems will oper-
ate in an always-on standby mode,
requiring low supply current. 
As more electronics are added in

ever shrinking spaces, reducing
the footprint while increasing effi-
ciency is also critical. Fortunately
the latest power ICs that meet
these demands pave the way for
even higher electronic content in
future vehicles. 

Jeff Gruetter is
product marketing 
engineer for 
Linear Technology,
now part of 
Analog Devices
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Making
waves

Steve Rogerson talks with
Texas Instruments about
how its cmos mm-wave 
sensors could be a key 
component in the trend 

towards autonomous driving
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About ten years ago, 
researchers at Texas In-
struments embarked on a

project that reached fruition last
month with the launch of millime-
tre wave (mm-wave) single-chip
cmos sensors that could find their
way into automotive applications
that were not even on the drawing
board a decade ago.
The AWR1x 76 to 81GHz fam-

ily is said to deliver up to three
times more accurate sensing than
current mm-wave products by
combining analogue design tech-
niques with digital signal process-
ing on one piece of silicon.
“We are incredibly excited about

this,” said senior vice president
Greg Delagi. “We have invested
very heavily to innovate and this
investment started about ten years
ago. We can now introduce it to
the market.”
Just as importantly, he said the

company had the infrastructure in
place to guarantee supply for five,
ten or even 15 years, key for
many of the autonomous driving
projects being considered. But this
is not just a long-term vision as
the devices have been out to test
with car makers and tier-one sup-
pliers for the past year and now
that they are in mass production
Delagi is confident they will be
providing driver assistance in road
cars either by the end of this year
or early next year.
But the mass market being tar-

geted is autonomous driving with
some watchers predicting ten mil-
lion self-driving cars on the road
by 2020.
“Some may disagree with the

actual number or the time scale,
but it will happen,” said Delagi.
“The world is changing. There is

an undeniable trend about the role
electronics is playing on the road
to cars that will drive them-
selves.”
But, as he said, for this to hap-

pen “there is a whole bunch of
things that need to be sensed”
such as range, velocity, angles and
so on.
“There may be metals that you

need to sense through without dis-
ruption in the ability to sense,” he
said. “And think about the envi-
ronment, fog, darkness, rain and
so on. These bring challenges to
sensor technology. We believe
very strongly that mm-wave is the
only sensor technology that is ro-
bust enough to meet all the chal-
lenges.”
The problem until now has been

that to implement mm-wave sens-
ing, multiple chips have been
needed to handle the transmitter,
receiver, amplifier, ADC, DAC
and, of course, the processor it-
self. These bring with them prob-
lems in accuracy, size, power

consumption and complexity.
“What we are doing is combing

these into one,” he said. “Our
breakthrough is the smallest, most
sensitive mm-wave sensor. We are
doing this with cmos, a high-vol-
ume technology that is used very
broadly in the semiconductor in-
dustry. It has taken us years of de-
sign work to get to where we
wanted these chips to be.”
He is particularly pleased with

the accuracy, which he said could
detect to within the width of a
human hair.
“Think of that accuracy and

what that will enable from an ap-
plication point of view,” he said.
Also important is the power

consumption, a claimed quarter
that of other products, down to
150mW. This brings with it a
smaller size, with the full sensor
to be just 25 by 25mm – the chip
itself is 10.4 by 10.4mm.
“But we didn’t just want to

bring out a chip,” he said. “We
wanted a family of products for

Greg Delagi (left) and Sameer Wasson

In the lab: Testing an AWR1x sensor

the different markets that we can
serve. And we wanted it easy for
an engineer to access the technol-
ogy, so we have development
boards, software, documentation,
all available.”
Sameer Wasson, a general man-

ager at TI, added: “We have fo-
cussed a lot of effort to help
professionals get going and start
sensing out of the box in 30 min-
utes or less.”
There are versions aimed at both

industrial and automotive but the
automotive ones have been de-
signed with the ISO 26262 func-
tional safety standard in mind at
Asil B level. They also contain
automotive specific interfaces.
There are three ranges in the auto-
motive section. The basic
AWR1243, which needs to be
coupled with an external proces-
sor, can be used for existing appli-
cations such as emergency
braking, adaptive cruise control
and automated highway driving.
Moving up to the AWR1443;

this has an integrated processor
for proximity sensing applications
such as occupant detection, body
sensor, in-cabin gesture recogni-
tion and driver monitoring.
“These exist in some of the

high-end vehicles today,” said
Wasson. “But we have a single-
chip standalone senor that can
bring these applications into the
mainstream. This is the simplest
and smallest standalone device for
this.”
At the top end is the AWR1642

targeting ultra-short and short-
range radar.
“This is our most integrated de-

vice with everything on one die,”
said Wasson. “This is a robust
way to know what is around the
car.”

Here, the applications include
blind spot detection, rear collision
avoidance and warning, lane
change assist, pedestrian and bicy-
cle detection, collision avoidance,
cross traffic alert, surround view,
and parking assist.
“All our sensors have the ability

to dynamically change from high-
speed driving to low speed ma-
noeuvring,” said Wasson.
However, with the aim for vehi-

cles to have multiple chips all op-
erating in the same millimetre
wave band as well as multiple
cars, often in close proximity,
there could be a danger of inter-
ference. Wasson said that had
been taken into account.
“The sensors are designed to

work with other sensors,” he said.
“The signal processor and main
processor provide the intelligence
to coexist with other sensors.”
Designers can select the best

processing power for their needs
with a fully integrated cmos sin-
gle-chip harnessing digital signal
processor and microcontroller or

with just an MCU or DSP. The
MCU used is a 200MHz Arm
Cortex R4F. Each chip delivers
stand-alone sensing with less than
a 4cm range resolution, range ac-
curacy down to less than 50µm
and range up to 300m. The soft-
ware development kit includes
sample algorithms and software
libraries to simplify RF designs
through less than 20 application
programming interfaces.
“These sensors make what ultra-

sonic sensors are doing now
meaningless,” said Delagi. “I
don’t see the point in anyone hav-
ing an ultrasonic sensor when you
have these.”
And TI knows that other chip

companies are working along sim-
ilar line.
“We expect competition, there is

competition,” said Wasson. “But
we are they only one with a single
chip for integrating RF, DSP and
MCU. We have been talking with
a lot of OEMs and their response
has been very positive. It has been
very well received.”
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A V2X module designed
to accelerate the develop-
ment of safer and more
automated vehicles has
been introduced by U-
Blox.

The Vera-P1 is the latest
in a range of automotive-
grade transceiver mod-
ules that comply with
IEEE 802.11p for adas
applications.

Based on the same RF
subsystem used in the
Theo V2X module, it of-
fers the same perform-
ance in a smaller
package.

Able to communicate
over a range of up to 1km
line of sight, the module
is compliant with Wave,
DRSC and Etsi ITS G5,
for US and European
markets.

Pin-compatibility be-
tween product variants in-
creases flexibility, and it
has USB and SPI host
processor interfaces.

There are four variants
based on the antenna con-
figuration, simplifying in-
stallation for first-mount
and aftermarket, as well
as infrastructure (road-
side) deployment.

Transceiver
module for
automation

Mentor has extended its
commitment to A2B auto-
motive audio bus technol-
ogy from Analog Devices
with a second-generation
analyser, additional sup-
port for the ASIO audio
stream IO protocol, and
plans for an A2B passive
bus monitoring product.

The analyser platform
incorporates all the func-
tionality of its predeces-
sor, while adding features
to support the latest
AD242x family of trans-
ceivers from Analog De-
vices, including node
simulation tools, A2B net-
work configuration and

support for slave-to-slave
node communications.

It also includes a soft-
ware development kit
with documented APIs to
enable users to implement
a broad range of custom
test applications.

Mentor, now part of
Siemens, has also an-
nounced support for the
ASIO driver technology
from Steinberg Media
Technologies.

With this driver, the
analyser hardware is pre-
sented as a virtual sound
card to audio processing
client applications such
as AudioMulch, Audacity

and Reaper.
This thereby enables di-

rect access to high fidelity
individual audio streams
over USB.

ASIO driver support is
available as an optional
add-on to the A2B
analyser software, and is
compatible with both
generations of the com-
pany’s A2B analyser plat-
forms.

There are also plans to
launch an automotive-
grade A2B network moni-
tor engineered to help
users passively observe
A2B bus traffic in a spy
mode.

Analyser extends audio bus support

Two image sensors for
side- and rear-view cam-
era monitoring systems
(CMSs) have been intro-
duced by Omnivision
Technologies.

Built on the firm‘s
4.2µm OmniBSI pixel ar-
chitecture with split pixel
technology for high dy-
namic range (HDR), the
OX1A10 and OX2A10
provide LED flicker re-
duction.

Replacing mirrors with
CMSs can improve driv-
ers’ line of sight by elim-
inating blind spots,
reducing glare and allow-

ing full panoramic and
parking views. Addition-
ally, a CMS can help im-
prove fuel efficiency by
reducing air resistance
caused by side mirrors.

However, with increas-
ing use of LED in street
lighting and headlights,
LED flicker is becoming
an issue for display-based
vision systems, causing a
delay in widespread
adoption.

In regular HDR cam-
eras, the short exposure
time causes the image
sensor to miss the LED
on pulse, giving the ap-

pearance of flicker in the
video stream on a display.
Increasing the exposure
time of normal pixel tech-
nology to capture the
LED pulse does not solve
the problem, but rather
causes saturation and loss
of dynamic range.

The sensors’ LED
flicker-reduction technol-
ogy mitigates this.

The sensors achieve
110dB HDR while guar-
anteeing LED pulse cap-
ture, enabling camera
performance in all light-
ing conditions. This al-
lows the cameras to

capture bright and dark
scenes simultaneously,
providing image quality
in demanding lighting sit-
uations.

The OX1A10 supports
1280 × 1080 resolution in
a 1:1.2 aspect ratio, mak-
ing it suited to side-view
cameras. For rear-view
camera applications, the
OX2A10 supports 1840 ×
940 resolution in a 2:1 as-
pect ratio.

The on-chip combina-
tion algorithm reduces the
output data rate for easier
data transition and back-
end processing.

Mirror sensors reduce LED flicker
Mosfets to increase
power density in automo-
tive ECUs are available
from ST Microelectronics
and have already been
chosen by Denso.

The STLD-200N4-
F6AG and 125N4-F6AG
have a maximum drain
current of 120A and max-
imum on-resistance of 1.5
and 3.0mΩ, respectively.
They are 40V devices for
automotive motor-control
applications, reverse-bat-
tery protection and high-
performance power
switching.

The 0.8mm-high Pow-
erFlat 5 by 6mm dual-
side cooling (DSC)
package retains the foot-
print and thermally effi-
cient bottom-side design

of the standard package,
while it exposes the top-
side source electrode to
enhance heat dissipation.

This allows a higher
current rating that in-
creases power density,
enabling designers to
build smaller ECUs with-
out trading off functional-
ity, performance or
reliability.

Total gate charges of
172 and 91nC, with low
device capacitances, per-
mit efficient switching at
high frequencies.

They are the first de-
vices in a family using the
company’s Stripfet F6 se-
ries with trench-gate
structure, which will pro-
vide a range of current
and voltage ratings for

Mosfets increase power density
automotive applications.

The mosfets are speci-
fied for harsh conditions
including under-the-
bonnet temperatures up to
+175˚C.

They are 100% ava-
lanche-rated and come in
a package with wettable
flank leads for optimum
soldering and automatic
optical inspection.

The devices have been
AEC-Q101 qualified. The
family will be extended
with Stripfet F7 devices
this year.

Imagination Technologies
has announced the first
Power VR series 8XT IP
core based on Furian’s
latest GPU architecture.

For automotive fusion
products, the two-cluster
GT8525 is for users de-
signing SoCs for mid- to
high-end automotive in-
fotainment and adas.

It addresses the trend
towards combining info-
tainment with electronic

dash and some adas func-
tionality on the same
SoC. OEMs can enable
isolation of concurrent
functions and services to
ensure safety and security
while saving on silicon
area.

Compared with the se-
ries 7XT GT7200 GPU, it
achieves more than 50%
fps improvement on the
standard Manhattan
benchmark test and more

than 50% improvement in
fps for the Antutu bench-
mark. And it has twice the
PPC throughput – eight
pixels per clock com-
pared with four for the
GT7200 – allowing for
higher resolutions, and
additional performance
for previously fill rate
limited use cases.

It also has 50% more
Gflops, and more accessi-
ble Gflops, enabling eas-
ier exploitation of the
cores’ full potential for
graphics and compute.

The Furian architecture
has improvements in per-
formance density, GPU
efficiency and system ef-
ficiency, leading to lower
power and a better user

experience. It incorpo-
rates Imagination’s
TBDR tile-based deferred
rendering to provide effi-
cient embedded graphics.

Furian also has a 32-
wide ALU cluster design
for increased perform-
ance density and effi-
ciency. The instruction set
architecture in the pri-
mary and secondary ALU
pipelines enables im-
proved use of resources
and thus efficiency, and
multi-threading optimisa-
tions allow efficient and
flexible access to on-chip
local compute memory.

It uses compute APIs
including Open CL 2.0,
Vulkan 1.0 and Open VX
1.1.

IP core powers infotainment and adas
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Three AEC-Q200 quali-
fied resettable polymeric
positive temperature co-
efficient (PPTC) devices
are available from Littel-
fuse. These Polyswitch
surface mount devices are
for robust overcurrent
protection in harsh auto-
motive environments.

Unlike fuses, resettable
PPTCs do not require re-
placement after a fault
event; they allow the cir-
cuit to return to the nor-
mal operating condition
after the power has been
removed and/or the
overcurrent condition is

A single LED from
Osram Opto Semicon-
ductors can bring adap-
tive front lighting systems
to actuality. The Oslon
Black Flat S enables the
direction of the light
beam to adjust when cor-
nering for example, pro-
viding drivers with better
visibility by illuminating
the side of the road in ad-
dition to in front of the
vehicle.

This also protects on-
coming traffic from glare
through the adaptive driv-

Hybrid capacitors from
Panasonic combine the
advantages of electrolytic
capacitors with those of
solid polymer capacitors
for automotive and indus-
trial applications. Hybrid
technology offers low
leakage current and long
life in combination with
low ESR (20mΩ) in
miniature case sizes.

The EEH-ZE series
(type V-ZE) hybrid alu-
minium electrolytic ca-
pacitors can endure 2000
hours at +145˚C. The sur-
face-mount conductive
components have a nomi-
nal capacitance of 33 to
330µF from 25 to 63V
DC, and operating range
of -55 to +145˚C, as well
as low ESR and high rip-
ple current.

The products are AEC-
Q200 compliant and can
endure high humidity
conditions rated at
85˚C/90% while offering
tiered ripple current rat-
ings at +135 and +145˚C.

Applications include
input-output filtering in
power converters and
voltage regulators, power
and battery decoupling,
and clock circuitry.

LED helps adapt front lights

ing beam (ADB).
The surface mountable

LED has up to five indi-
vidually controllable
chips. Switchable light
segments enable oncom-
ing traffic and traffic fur-
ther ahead on the road to
be masked out, making

driving more comfortable
and safer. With improved
thermal properties, these
LEDs are suitable as an
attractive entry-level
ADB even for vehicles in
the compact class.

With camera integra-
tion, ADB can detect
other vehicles or obsta-
cles and either dynami-
cally shadow out these
vehicles to prevent glare
or illuminate these obsta-
cles to improve safety.

The product combines
benefits from the Oslon

Black flat package and
Ostar headlamp. Using
notchless chips, optical
design can be simplified
and further brightness im-
provements are possible.

The layout of thermal
pads helps dissipate the
heat, ensure light homo-
geneity and improve sec-
ond level reliability.

As an SMT package, it
is possible to integrate
these functionalities and
improved features using
the standard SMT
processes.

Hybrid caps
combine
advantages

Three protect against high current

eliminated.
The largest of the de-

vices, the 2920-size
ASMDC, has a lower
profile than existing 2920
size ASMD series surface
mount PPTCs, and no
heavy metal terminals. It
also offers the highest
holding current and volt-
age rating of the three.

The two smallest, the
0603-size Femto ASMD
and the 0805-size Pico
ASMD, are for applica-
tions in crowded automo-
tive electronics boards.

Applications for all
three include automotive
infotainment, communi-
cations (GPS navigation),
network (Can and Lin),
body electronics (door
locks, lumbar pumps), se-
curity (keyless entry, rear-
view camera), adas and
climate control systems.

They come in tape and
reel packaging in quanti-
ties of 4000 or 3000.

Two linear Hall-effect
sensor ICs with analogue
output are for automotive
and industrial markets.

Applications for Alle-
gro Microsystems’A1308
and A1309 devices in-
clude EPS torque sensing,
EPS angle sensing, trans-
mission and fork position
sensing. These tempera-
ture-stable devices come
in surface-mount and

through-hole packages.
The accuracy of each

device is enhanced via
end-of-line optimisation.
Each has non-volatile
memory to optimise sen-
sitivity and the quiescent
voltage output for a given
application or circuit.
This is sustained across
the operating temperature
by programming the tem-
perature coefficient.

Hall sensors target EPS
These ratiometric ICs

provide a voltage output
proportional to the ap-
plied magnetic field. The
quiescent voltage output
is adjusted around 50% of
the supply voltage.

Each bicmos mono-
lithic circuit integrates a
Hall element, tempera-
ture-compensating cir-
cuitry to reduce the
intrinsic sensitivity drift
of the Hall element, a
small-signal high-gain
amplifier, a clamped low-
impedance output stage
and a dynamic offset can-
cellation technique.

They come in two pack-
age styles and operate
from -40 to +150˚°C
(SOT-23W) or -40 to
+125˚C (sip).

Microsemi’s fast recovery
DQ diodes have received
AEC-Q101 qualification.
They are said to have
higher switching speeds
and 30% lower switching
loss compared with tradi-
tional diodes used as rec-
tifiers in AC-DC and
DC-DC converters.

They suit applications
requiring low recovery
charge and time, such as
high frequency power
factor correction boost in
hybrid and electric vehi-
cle battery chargers and
powertrains, high fre-
quency hard and soft
switched-mode power
supplies, and inverters.

Rated at 0.6, 1.0 and
1.2kV, they have 15 per
cent lower reverse recov-
ery charge than the previ-
ous generation.

Fast recovery

Fujitsu Electronics has
launched a second high
temperature fram; the
first was launched in Feb-
ruary.

The MB85RS128TY
128kbit device is for an
operating temperature of
up to +125˚C and is qual-
ified to AEC Q100.

It incorporates an SPI
serial interface with a
maximum operating fre-
quency of 33MHz, oper-
ating voltage of 1.8 to
3.6V and operating tem-
perature of -40 to
+125˚C. As a non-volatile
memory, it guarantees ten
trillion read-write cycles
across its full temperature
range.

Fram has the advan-
tages of fast random ac-
cess, high read and write

Fram works at up to +125˚C
endurance and low power
consumption. These fea-
tures enable direct and re-
liable storage of logging
data without any delay
and simplify the system
architecture on the user
side.

Fram technology has
been widely adopted in
various industrial applica-

tions. With the high tem-
perature portfolio, Fujitsu
is aiming to serve markets
such as the automotive
sector and industrial au-
tomation.

Engineering samples of
are available now. AEC
Q100 qualifications are
scheduled to be com-
pleted in July 2017.
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IPG Automotive has
added features for virtual
test driving with release
6.0 of its CarMaker,
TruckMaker and Motor-
cycleMaker simulation
software, particular for
the development and test-
ing of adas and automated
driving functions.

There is a tool for gen-
erating scenarios and de-
tailed sensor models as
well as an optimised traf-
fic model and more 3D
objects.

Systems can be devel-
oped and tested in the
whole vehicle using real-
istic virtual scenarios.

Designed as open inte-
gration and testing plat-
forms, the simulation
software lets users save
time and costs through
the continuous develop-

Simulation software
updated for adas

ment process from
model-, software- and
hardware-in-the-loop, all
the way to vehicle-in-the-
loop.

The scenario editor is a
tool for generating de-
tailed scenarios, making
it easier to create and con-
figure such scenarios
manually, as well as to
edit imported existing
streets from real-world
map or measuring data.

Sensor models suit
users’ individual require-
ments. These range from
a model for concept stud-
ies and general functional
tests, to physical models
for developing sensor
components and algo-
rithms.

In the improved, realis-
tic virtual traffic environ-
ment, traffic models
based on physical data
move autonomously and

accurately on the virtual
tracks. The measured tra-
jectories of all road users
can be imported into the
simulation and varied.

Animated objects, such
as pedestrians, animals or
balls, help simulate dif-
ferent scenarios.

It tests adas in accor-
dance with the Euro
NCap protocols.

There is access to a li-
brary of 3D objects, from
vehicles and buildings to
infrastructure objects
such as bus stops or
streetlights, in the IPG-
Movie 3D visualisation
tool.

A camera model for
rectilinear lenses and an
optimised model for fish-
eye lenses are also avail-
able.

Tyre models in the fam-
ily include the MF-Tyre
and MF-Swift from Tass.

The CarMaker environ-
ment can be used with the
Scalexio hardware from
DSpace.

An AEC-Q200 qualified
inductor from Vishay In-
tertechnology can provide
a continuous current rat-
ing of 125A.

For automotive and in-
dustrial applications, the
Dale IHXL-2000VZ-5A
has a 190A saturation cur-
rent for 20% inductance
reduction. Mounting op-
tions include through-
hole, solder, welded and
bolt-on.

The device is optimised
for electric and hybrid
electric vehicles. With di-
mensions of 50.8 by 50.8
by 21.5mm, its 2000 case
size is the largest avail-
able for a composite in-
ductor.

Effective filtering fre-
quency range is up to

SRF (13.1MHz for
2.2µH), DCR is down to
0.21mΩ typical, and
nominal inductance is
2.2µH, with additional in-
ductance values to be of-
fered in the future.

The device handles
high transient current
spikes without hard satu-
ration.

Packaged in a 100%
lead (Pb)-free shielded,
composite construction
that reduces buzz noise,
the inductor has an oper-
ating range of -55 to
+155˚C, with resistance
to thermal shock, mois-
ture and mechanical
shock.

The device is RoHS-
compliant, halogen-free
and Vishay Green.

Inductor provides
125A continuous

Touchscreen controllers
from Microchip Technol-
ogy are for large screen
automotive HMI designs.

The MaxTouch
MXT1665T-A touch-
screen controllers bring
the user experience of
multi-touch HMI, such as
on a mobile phone, to car
drivers and passengers in
screen sizes from 20.5 to
38.4cm.

The company’s adap-
tive touch technology
uses self-capacitive touch
as well as mutual capaci-
tive touch scanning. This
combination provides the
multi-touch experience
even with thick cover
lenses, thick gloves or in
the presence of moisture
and water. The family is
AEC Q100 qualified.

The devices comple-
ment the MXT641T-A
with many of the same

features but able to ad-
dress larger screen sizes
over 25.6cm. The
MXT1665T-A also sup-
ports smaller multi-finger
pinch separation.

There are three parts:
the MXT1665T-A sup-
ports 1664 touch node
sensors, the MXT1189-A
1188 touch node sensors
and the MXT799T-A 798
touch node sensors.

An evaluation kit is
available for each part.
The kit includes a PCB
with MaxTouch con-
troller, a touch sensor on
a glass/plastic lens, the
FPC to connect to the
sensor display, a con-
verter PCB to connect
this kit to the host PC via
USB, as well as cables,
software and documenta-
tion.

The parts come in an
LQFP176 package.

Touchscreen controllers
suit large screen designs

A single-channel power
switch from Diodes
meets protection and fast-
role swap requirements of
USB type C ports in auto-
motive infotainment.

The DPS1133 protects
the VBus lines to and

from type C connectors,
meets the role swap tim-
ing criteria defined by
Release 3.0 v1.1 of the
USB power delivery
specification, and sup-
ports allowed USB-C
port operational modes –

downstream facing, up-
stream facing and dual
role.

Operating from 4.5 to
24V, the device can act to
provision or consume
power at up to 3.5A
through a C connector.

Power switch meets USB-C specification


