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Smart mobility network company Excelfore’s eSync platform has been
selected to provide over-the-air (OTA) updates and data gathering for
Baidu’s Apollo project.
The Apollo project provides an open and secure software platform to

create autonomous driving systems. By avoiding the need for companies
to duplicate each other’s code and development effort, Apollo enables the
creation, testing and deployment of autonomous vehicles to evolve faster
than closed ecosystems.
The project has more than 100 global partners, including BMW, Bosch,

BYD, Daimler, Delphi, Dongfeng, FAW, Ford, Honda, Hyundai, Intel,
Microsoft, Nvidia, Volkswagen and ZTE.
The eSync platform employs a server-client-agent architecture to build

a secure bi-directional data pipeline between the cloud and the various
electronic end devices in a vehicle. It can update software and firmware
OTA, and can collect real-time operating data from any of the end
devices in the vehicle.
The bi-directional capability of the data pipeline provides the basis for

aggregating big data and building an interactive learning loop between
the cloud and the many controllers and sensors in the vehicle, which
enables the rapid development of algorithms suitable for the Apollo
project.

Excelfore lands on Apollo project

vehicle-electronics.biz @velectronicsmag

A cloud platform is en-
abling Renault, Nissan
and Mitsubishi to deliver
connected services in ve-
hicles in nearly all 200
markets served by mem-
bers of their alliance.
From joint development

between the alliance and
Microsoft, what is
claimed to be the automo-
tive industry’s first global
and most ambitious con-
nected vehicle progr-
amme will be deployed
using cloud, artificial in-
telligence and IoT tech-
nologies provided by
Microsoft Azure.
Azure provides a global

data platform to capture,
manage and analyse vehi-
cle data securely to de-
liver intelligent services
based on the vast volume
of data created by con-
nected vehicles.
“We are deploying a ve-

hicle connectivity plat-
form that will transform
the digital experience for
customers of Renault,
Nissan and Mitsubishi,”
said Kal Mos, global vice
president of the Renault-

Microsoft delivers cloud for
Mitsubishi, Nissan and Renault

Nissan-Mitsubishi Alli-
ance. “Through our col-
laboration with Micr-
osoft, we are introducing
the most powerful and
far-reaching connected
vehicle platform. Lever-
aging the size and scale of
the alliance, we have built
an intelligent cloud plat-
form that sets the pace for
our industry.”
The first vehicles pro-

duced with intelligent
cloud technology will be
the Renault Clio and se-
lected Nissan Leaf mod-
els in Japan and Europe.
These are also the first
vehicles powered by the
Microsoft connected ve-
hicle platform available
to consumers at scale.

“Renault-Nissan-Mit-
subishi is a longstanding
partner and our first
strategic partner for the
Microsoft connected ve-
hicle platform,” said
Jean-Phillipe Courtois,
executive VP at Mic-
rosoft. “The production
release of theAlliance In-
telligent Cloud enables a
new generation of con-
nected services powered
by Microsoft Azure to
come to market.”
Vehicles using the cloud

could benefit from seam-
less access to the internet,
providing remote diag-
nostics, continuous soft-
ware deployment, firm-
ware updates and access
to infotainment.

The Renault Clio will be one of the first vehicles
produced with the cloud technology

Silicon Valley based auto
tech company Savari is
collaborating with test
equipment manufacturer
Rohde & Schwarz on
joint C-V2X interoper-
ability testing.
Savari’s C-V2X mid-

dleware has been selected
to run on a device under
test (DUT) to demon-
strate the performance of
the R&S CMW500 wide-
band radio communica-
tions tester for 3GPP
LTE-V2X PC5 interoper-
ability testing.
R&S has expanded the

capabilities of its CMW-
500 platform and SMBV-
100A/B GNSS simulator
to operate with a software
tool for simulation, devel-
opment and test of C-
V2X communications.
This covers 3GPP radio

access layers for C-V2X
mode four and region
specific ITS protocol lay-
ers and helps engineers
verify end-to-end safety-
related C-V2X scenarios
in a lab environment.
The DUT supports

Savari’s tablet HMI
which makes the interop-
erability testing transpar-
ent to a user and shows
applications available
with Savari’s Mobiwave
V2X software stack, sup-
porting Wave, Etsi and
CSAE regional variants.
“This combination of

Savari software and V2X
application expertise with
cutting-edge test technol-

Savari works with R&S on C-V2X testing
ogy from Rohde &
Schwarz will enable a
seamless and quick devel-
opment cycle for C-V2X
systems,” said Ravi
Puvvala, Savari CEO.
Savari demonstrated the

product readiness of its
C-V2X software in many
automotive trials through-

out 2018. This collabora-
tion with R&S will pre-
pare the way for future
interoperability tests as
well as enable automotive
users to set-up their test-
ing environment quickly.
“End-to-end verifica-

tion is essential to create
confidence in traffic

safety-related products,”
said Jürgen Meyer, vice
president of Rohde &
Schwarz. “Our collabora-
tion with leading C-V2X
auto tech company Savari
ensures to reduce the time
to the market without
compromising interoper-
ability and safety.”
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The Nvidia Drive Con-
stellation autonomous ve-
hicle simulation platform
made its debut at last
month’s GPUTechnology
Conference in California.
And companies such as
Cognata, IPGAutomotive
and On Semiconductor
were quick to brag about
their roles.
The cloud-based plat-

form enables millions of
kilometres to be driven in
virtual worlds across a
broad range of scenarios
from routine driving to
rare and dangerous situa-
tions with more effi-
ciency, cost-effectiveness
and safety than what is
possible to achieve in the
real world.
First talked about at last

year’s conference, Drive
Constellation is now
available. It is a data cen-
tre comprised of two side-
by-side servers. One
server – Constellation
Simulator – uses Nvidia
GPUs running Drive Sim
software to generate the
sensor output from the
virtual car driving in a
virtual world. The other
server – Constellation
Vehicle – contains the
Drive AGX Pegasus AI
car computer, which
processes the simulated
sensor data.
IPG’s collaboration

Nvidia and partners unveil
autonomous simulator

with Nvidia lets users
leverage its CarMaker ve-
hicle modelling environ-
ment for functional and
performance testing in
combination with the
Constellation platform.
“With the help of IPG

Automotive, we can
safely and efficiently val-
idate self-driving cars
across a broad range of
scenarios and condi-
tions,” said Zvi Green-
stein, general manager at
Nvidia.
On Semiconductor

leveraged its image sen-
sor modelling technology
to provide real-time data
to the platform. The open,
cloud-based platform per-
forms bit-accurate simu-
lation for large-scale,

hardware-in-the-loop
testing and validation of
autonomous vehicles.
“Our innovative, scala-

ble image sensors address
the stringent and evolving
needs of autonomous
driving, so to be an inte-
gral part of such an im-
portant and enabling
programme that will help
accelerate progress to
safe, robust driverless ve-
hicles, is really important
to us,” said Ross Jatou,
vice president at On
Semiconductor.
And Cognata said its

traffic models were sup-
ported on the platform.
Cognata CEO Danny

Atsmon said: “Highly ac-
curate and scalable traffic
model simulation tech-

nology is essential to val-
idate autonomous vehicle
systems within nearly in-
finite combinations of
real-world scenarios.”
Safety agencies such as

TÜV SÜD are already
using the platform to for-
mulate self-driving vali-
dation standards. And the
Toyota Research Institute
is the first customer of
Constellation.
Constellation is an open

platform, meaning it pro-
vides a programing inter-
face that lets Drive Sim
ecosystem partners inte-
grate environment, vehi-
cle and sensor models,
and traffic scenarios. In
this way, the platform can
generate, diverse, com-
plex test environments.

Nvidia Drive Constellation autonomous vehicle simulation platform
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Blackberry and Witten-
stein High Integrity Sys-
tems (WHIS) have
announced an embedded
software platform to de-
velop safety-certified and
mission-critical applica-
tions on heterogenous
system-on-chip (SoC)
processors.
As safety-critical sys-

tems within applications
such as cars, medical
robots and nuclear power
plants become more
autonomous, the develop-
ment complexity in-
creases, requiring a
combination of MCU and
MPU-based processors.
By integrating the Black-

berry QNX and WHIS
operating systems and
accompanying develop-
ment toolkits, designers
can take advantage of
heterogenous multicore
SoCs containing applica-
tion cores and specialised
cores in safety-critical
systems.
This builds on the

safety legacy of WHIS’s
SafeRtos, the QNX Neu-
trino real-time operating
system and the QNX Mo-
mentics tool suite to re-
duce risk and certification
costs. It lets developers
leverage safe, secure
inter-processor communi-
cations between Neu-

trino, QNX OS for Safety
and SafeRtos, and build
reliable, mixed-criticality
safety systems.
Both operating systems

have been certified to ISO
26262Asil D for automo-
tive applications and IEC
61508 Sil 3 for industrial
automation.
Andrew Longhurst,

business development
manager at WHIS, said
the two companies had to
“go well beyond simply
offering two complemen-
tary operating systems
and toolchains”. Working
closely together on this
provided benefits from
the expertise of WHIS

and Blackberry, resulting
in an environment that
“allows developers to cre-
ate safety certified, mis-
sion-critical applications
while optimising the use
of these heterogeneous
processing elements”.
John Wall, senior vice

president at Blackberry,
said that through the part-
nership Blackberry con-
tinued to expand its
portfolio of embedded
software so its customers
could develop mission-
critical embedded sys-
tems that required safety,
reliability and security,
whether that’s a vehicle,
train or traffic light.

Blackberry and Wittenstein create safety critical platform

Limo has developed a
production method to cre-
ate high-grade glass laser
optics for price-sensitive
high-volume applications
including lidar for au-
tonomous driving.
The company has suc-

cessfully processed 300
by 300mm glass wafers
and used the wafers to
fabricate cost-effective
micro-optics.
When mass-producing

complex glass optics,
manufacturers face the
challenge of processing
large wafer areas with a
consistently high level of
precision. Last year, the
German micro-optics
manufacturer managed to
produce 140mm glass
wafers for the fabrication

of high-precision cylin-
drical lenses without sac-
rificing quality.
After further enhance-

ments, the company can
now produce 300mm
glass wafers. The result is
that 25,000 FAC lenses
with typical dimensions
can be made from just
one of these wafers.
Advances in production

technology have lowered
the unit costs for high-
grade diode laser optics
made from glass to levels
previously only seen for
low-cost plastic lenses.
Glass optics provide

flawless and reliable
functionality from -40 to
at least +105˚C. And they
deliver long-term stability
while performing consis-

Limo breakthrough
in lidar glass optics

tently over this entire
temperature range.
The manufacturing

technique makes it possi-
ble to form surfaces
freely along one axis,
which allows the creation
of any desired illumina-
tion area with a field of
view of up to 120˚. This
means each sensor has a
larger field of view – a
benefit in terms of the
number of sensors re-
quired, for example in

lidar systems, and for all
types of consumer elec-
tronics in general.
The lidar systems and

3D sensors used for au-
tonomous driving are
particularly important
components from a safety
standpoint, and are also
used in harsh ambient at-
mospheres. Aside from
high quality, they also
need to deliver reliable
operation with long-term
stability.

Limo can now produce 300mm glass wafers

Teradyne and Silan Mic-
roelectronics are collabo-
rating on testing auto-
motive power electronics.
They have released an

intelligent power module
(IPM) test cell for testing
high power devices. The
IPM test cell is supported
by Teradyne’s ETS-88TH
power discrete tester.
“We’re excited to work

with Teradyne so cus-
tomers benefit from qual-
ity of test with the
industry’s leading test
times,” said Xinwei NI,
Silan’s assistant produc-

tion director. “With the
modularity of the ETS-
88TH, customers can ac-
cess standard or custom
solutions for automotive
high power devices.”
The synergy will let

users grow on one test
platform as product re-
quirements change.
“We’re constantly look-

ing for ways to increase
our customers’ test cover-
age and quality while de-
livering the industry’s
lowest test cost,” said
Seth Prentice, product
manager at Teradyne.

Silan and Teradyne collaborate
ZF Friedrichshafen, a
supplier of mobility sys-
tems for passenger cars,
commercial vehicles and
industrial technology, is
to acquire Wabco for
around $7bn.
Wabco supplies braking

controllers, technologies
and services that improve
safety, efficiency and
connectivity of commer-
cial vehicles including
lorries, buses and trailers.
Its products and serv-

ices include integrated
braking systems and sta-
bility control, air suspen-

sion systems, transmis-
sion automation controls,
as well as aerodynamics,
telematics and fleet man-
agement products.
The planned acquisition

has been approved by
ZF’s management board
and supervisory board
and Wabco‘s board of di-
rectors.
Together, ZF and

Wabco plan to form an in-
tegrated mobility systems
provider for commercial
vehicles, creating added
value for ZF’s commer-
cial vehicle customers.

ZF acquires Wabco for $7bn
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Fabless semiconductor
company Mediatek and
V2X communications
firmAutotalks have com-
pleted a joint reference
design for a telematics
control unit (TCU) inte-
grated with a V2X
chipset.
Based on Autotalks’

global V2X chipset and
Mediatek’s automotive-
grade cellular modem
SoC, the design can serve
as a reference to car mak-
ers and tier-one suppliers
for a cyber-secure and
flexible TCU integrated
with a physically isolated
V2X chipset to ensure do-
main separation between
safety and telematics.
The single configurable

platform supports DSRC,
C-V2X and LTE-V2X.
An attack on the network
access device does not
propagate to V2X and the
physical isolation helps
simplify the certification
process.
“Our joint reference de-

sign will answer the
growing market need for
a cyber-secure and cost-
effective telematics plat-
form with V2X, ahead of
the deployment timeline
of global automakers,”
said Ram Shallom, Au-
totalks vice president.
The cellular modem

SoC supports the operat-
ing temperature required
by automotive and as-

Autotalks and Mediatek
integrate telematics and V2X

sures automatic ecall op-
eration even in extreme
environments.
“Our newest automo-

tive-grade cellular
modem SoC has inte-
grated security for telem-
atics data protection
along with a built-in ap-
plication processor, so
OEMs can introduce
more easily innovative

secure services and appli-
cations to market,” said
JC Hsu, corporate vice
president at Mediatek.
“Through our collabora-
tion with Autotalks, who
delivers the most cyber-
secure global V2X con-
nectivity, drivers and
passengers can stay safe
and securely connected
when they are on the go.” Ram Shallom

Volkswagen is hoping to
attract more female engi-
neers after it invited more
than a thousand girls to
ten of its locations
throughout Germany.
They found out from

young women and train-
ing staff why technical
trades are varied, exciting
and future-proof. Volk-
swagen is steadily work-
ing on increasing the
share of women in techni-
cal trades.
“Diversity is a main pri-

ority at Volkswagen,”
said Martin Rosik, head
of personnel at Volkswa-
gen. “Our goal is mixed
teams of employees with
very different back-
grounds, experience and
skills. Girls’Day gives fe-
male students the oppor-
tunity to find out about
many technical trades that
are becoming even more
exciting and challenging
as a result of digitalisa-
tion and networking.”
At the Wolfsburg head-

VW welcomes girl students
quarters alone, about 100
female vocational train-
ees presented their trades
in the fields of electronics
and IT, total vehicle con-
struction, industrial tech-
nology and mechatronics
as well as tooling.
Female automation

electronics technicians,
IT specialists, and indus-
trial mechanics and tool-
ing mechanics introduced
the students to the very
diverse areas in which
they use their skills after
completing their voca-
tional training.

“On Girls’ Day, inter-
ested female students can
discover how we manu-
facture vehicles, for ex-
ample by performing
little everyday mecha-
tronic or electronic tasks
themselves,” said An-
dreas Tostmann, brand
board member for pro-
duction. “We give them
an idea of career perspec-
tives in production, and
share the fascination for
building cars that we ex-
perience as a team at all
our plants on a daily
basis.”

Girls learn how to weld a circuit board

On Semiconductor is to
acquire Quantenna Com-
munications for around
$1bn to get its hands on
its wifi and software ca-
pabilities for automotive
and industrial markets.
“The acquisition of

Quantenna is another step
towards strengthening our
presence in industrial and
automotive markets,”
said Keith Jackson, CEO
of OnSemi. “The combi-
nation of On Semicon-
ductor’s expertise in
highly efficient power
management and broad
sales and distribution
reach, and Quantenna’s
industry leading wifi
technologies and software
expertise creates a formi-
dable platform for ad-
dressing fast growing
markets for low-power
connectivity in industrial
and automotive applica-
tions.”
Founded in 2006, Sili-

con Valley-based Quan-
tenna has a mission to
perfect wifi by establish-
ing benchmarks for
speed, range, efficiency
and reliability. The com-
pany takes a multidimen-
sional approach, from
silicon and system to soft-
ware, and provides total
wifi offerings.
“As part of On Semi-

conductor, Quantenna
will benefit from a world-
class organisation in our
commitment to providing
the best end user experi-
ence for our customers,”
said Sam Heidari, chair-
man of Quantenna.
OnSemi intends to fund

the transaction through
cash on hand and avail-
able capacity under its ex-
isting revolving credit
facility.
Completion of the

transaction is subject to
approval by Quantenna’s
stockholders, regulatory

approvals and other cus-
tomary closing condi-
tions. The transaction has
been approved by On-
Semi’s and Quantenna’s
boards of directors and is
expected to close in the
second half of 2019.
OnSemi will acquire

Quantenna for $24.50 per
share. The acquisition
represents equity value of
around $1.07bn and en-
terprise value of about
$936m, after accounting
for Quantenna’s net cash
of about $136m at the end
of 2018.
Following consumma-

tion, the transaction is ex-
pected to be immediately
accretive to OnSemi’s
non-GAAP earnings per
share and free cash flow,
excluding any non-recur-
ring acquisition related
charges, the fair value
step-up inventory amorti-
sation, and amortisation
of acquired intangibles.

OnSemi acquires Quantenna for $1bn

Aptiv, formerly Delphi
Automotive, has released
an open-source auton-
omous vehicle (AV)
dataset. The company
said the AV industry had
historically limited open-
sourcing data for research
purposes.
Through sharing critical

safety data in NuScenes
with the public, Aptiv
aims to support research
into computer vision and
autonomous driving by
AV innovators and aca-
demic researchers.
As the first large-scale

public dataset to provide
information from a com-
prehensive AV sensor
suite, NuScenes is organ-
ised into 1000 scenes,
collected from Boston
and Singapore, and is rep-
resentative of some of the
most complex driving
scenarios in each urban
environment.
The dataset is com-

posed of 1.4 million im-
ages, 390,000 lidar
sweeps and 1.4m 3D
human annotated bound-
ing boxes, representing
the largest multimodal
3DAV dataset released to
date.
Providing public data of

this kind not only offers
academic researchers and
industry experts access to
carefully curated safety
standards, it enables
progress and innovation

in the industry. To date,
more than 1000 users and
over 200 academic insti-
tutions have registered to
access the dataset.
“At Aptiv, we believe

that we make progress as
an industry by sharing,
especially when it comes
to safety,” said Karl Iag-

nemma, president of
Aptiv Autonomous Mo-
bility. “Our team thought
carefully about the com-
ponents of our data that
we could open to the pub-
lic in order to enable
safer, smarter systems
across the entire au-
tonomous vehicle space.

We appreciate the impor-
tance of transparency and
building trust in AVs, and
we look forward to shar-
ing NuScenes by Aptiv,
information that has tradi-
tionally been kept confi-
dential with academic
communities, cities and
the public at large.”

Aptiv releases open-source public
dataset for autonomous driving
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Dynamometer company
Sakor Technologies is up-
dating its manufacturing
facilities so it can build
and test much larger sys-
tems and provide more
testing services.
The first project slated

is a large dual dy-
namometer system –
420kW each – for testing
transmissions and transfer
cases for small or

medium-sized lorries for
a major auto components
supplier.
The 1900 square metre

facility in Michigan has
the layout and capacity
for building and testing
dynamometer systems,
but previously lacked the
electrical power to test
larger systems that re-
quire high current capac-
ity. By increasing the

building’s power capac-
ity, Sakor can now test
systems up to and exceed-
ing 10MW at full power
on its own floor.
This will let the com-

pany add testing services
for hybrid-electrical vehi-
cles, renewable energy
and military markets.
Other facility improve-

ments include upgrading
of all the lighting in the

production, testing and
office areas with energy-
efficient LED fixtures, re-
ducing monthly electric
bills by approximately 60
per cent.
“We are excited about

the improvements to our
facility and look forward
to enhancing and expand-
ing our testing capabili-
ties,” said Randal Beattie,
president of Sakor.

Sakor upgrades testing facilities
Sakor’s Michigan facilities have been upgraded

Ricardo is developing
technology to avoid mo-
tion sickness in au-
tonomous vehicles. It can
also benefit convention-
ally driven vehicles.
Autonomous vehicles

promise a travelling expe-
rience in which passen-
gers will be able to work,
read from a screen, watch
a movie or hold a conver-
sation while in motion.
This can trigger kinetosis,
or motion sickness.
Kinetosis is believed to

be caused by a disconnect
between the motion as ex-
perienced by the inner ear

and what the eyes are per-
ceiving. This can be com-
pounded by peripheral
vision flicker from the ve-
hicle’s motion.
Children and teenagers

suffer the most from kine-
tosis since development
of the central nervous
system tends to lag be-
hind physical growth,
giving a larger vestibular-
visual mismatch.
Ricardo has been inves-

tigating the causes and
exacerbating factors for
kinetosis and using this to
develop algorithms that
can be used to improve

ride comfort and avoid
motion sickness. For all
vehicles, the software
would be advantageous in
informing the optimal
specification of suspen-
sion to provide the most
desirable ride and han-
dling characteristics.
For autonomous vehi-

cles, the algorithms could
be used with the real-time
adaptation of multiple
sensory aspects of the
cabin environment – con-
trol of temperature, light-
ing and scent – as well as
influencing the discre-
tionary path taken in ma-

noeuvres such as corner-
ing, stopping, starting and
overtaking.
Testing has been carried

out using adults to help
calibrate the kinetosis al-
gorithms, but further data
are needed for four to 18
year-olds. Ricardo is thus
working with UK univer-
sities in a larger-scale
research programme in-
volving the participation
of local schoolchildren.
The project, the results

of which are due for algo-
rithm validation later this
year, will be tied to the
science curriculum.

Ricardo software could stop car sicknessThe UK’s first full-sized autonomous bus is being trialled in a Manchester
bus depot.
The single-deck vehicle is part of a programme being delivered by

transport operator Stagecoach in partnership with bus manufacturer
Alexander Dennis and technology company Fusion Processing.
The 11.5m Enviro200 vehicle can operate autonomously within the

Sharston depot, and the technology being used could provide future road
safety benefits for vehicles operating in manual mode.
The bus has been fitted with the Cavstar system provided by Fusion

Processing, and is being trialled by Stagecoach. The trial includes the bus
being used in autonomous mode within the depot environment, to carry
out movements such as parking and moving into the bus wash.
The Cavstar control and sensing system was used successfully in the

UK’s largest public trial of autonomous vehicles to date, in Greenwich
last year, and a number of other projects. The system uses multiple sensor
types including radar, lidar, optical cameras and ultrasound, along with
satellite navigation to detect and avoid objects, in all weathers, day and
night, and plan an optimum path for the vehicle.
Funding of £4.35m from the UK government’s Innovate fund was

awarded last year to the CavForth project.

Manchester autonomous bus trial

The global automotive
electronics market is ex-
pected to grow at an 8.6%
CAGR to hit $410.13bn
by 2025, according to
Grand View Research.

Growing adoption of
safety systems such as
anti-lock braking and
airbags is expected to
augment market growth.
Many developed and de-

veloping countries are
framing regulations for
manufacturers mandating
the installation of auto-
mated safety systems.
For instance, the Euro-

pean Commission and
China mandate the instal-
lation of automatic emer-
gency braking and lane
departure warning.
On adas and infotain-

ment, Nvidia introduced
the Drive CX platform, a
hardware module with
software updates. The
platform can be used for
infotainment and adas in
autonomous vehicles.
Strict government regu-

lations on fuel emissions
are also likely to have a
positive impact on de-
mand. The transition to-
wards safety systems,
such as alcohol ignition
interlocks, emergency
call systems and accident
data recorders, is ex-
pected to drive the market
over the next eight years.
Asia Pacific led the

market in 2017 and is ex-
pected to continue its
dominance.
Demand for more inter-

active systems such as
embedded vision capable
of real-time image track-
ing has gained promi-
nence, specifically in
North America and Eu-
rope. For instance, the US
Department of Trans-
portation has mandated
safety equipment, such as
backup cameras, in all
new vehicles.
Key companies in the

global market are Robert
Bosch, Continental, Intel,
Denso, Aptiv and ZF
Friedrichshafen.

Vehicle electronics to grow at 8.6% CAGR
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Zhejiang Geely Holding
plans to launch the first
Chinese domestically
mass-produced 5G and
C-V2X-enabled vehicles
in 2021. The launch will
be in collaboration with
Gosuncn Group and
QualcommTechnologies,
who will help Geely with
5G and C-V2X products
based on the Qualcomm
Snapdragon automotive
5G platform through
Gosuncn.
“Qualcomm Technolo-

gies is committed to ac-
celerating the commercial
deployment of 5G and C-
V2X direct communica-
tion technology with the
aim of featuring rich, vir-
tually always connected
in-vehicle experiences
and improving road
safety-consciousness and
traffic efficiency while
promoting the develop-
ment of autonomous driv-
ing,” said Nakul Duggal,
senior vice president of
QualcommTechnologies.
As China’s largest pro-

prietary automobile
brand, Geely proposed its
four steps G-pilot strategy
for autonomous driving in
2018. Presently, its au-
tonomous driving is at
level two and it will now
provide level-three serv-
ices with 5G and C-V2X
technologies in 2021 for
selected brands.
“Future cars will be

equipped with T-Box
products that include a

Geely turns to Qualcomm for 5G vehicles
smart antenna and built-in
5G and C-V2X,” said
Shen Ziyu, vice president
of Geely Research Insti-
tute. “It is Geely’s first
vehicle model with level-
three technology and will
be a pioneering vehicle
model that realises the 5G
network intelligent strat-
egy.”
Intelligent systems in-

clude front camera, front
millimetre-wave radar, 12
ultrasonic radars and two
24G rear millimetre-wave
radars. It also includes
collision reduction sys-
tem, ACC self-adaptive
cruise system for reduc-
ing driving intensity,
AEB system for avoiding
accidents, and monitoring
and reminding system

with limited speed identi-
fication and fatigue detec-
tion.
“5G is an inevitable

trend of the development
of the communications
industry,” said Liu

Shuangguang, chairman
of Gosuncn Group. “5G
and C-V2X, as a special
non-line-of-sight sensor,
will become one of the
core technologies of au-
tonomous driving.“

From left to right, Nakul Duggal, Shen Ziyu
and Liu Shuangguang

Renesas has deployed
Synopsys’ Fusion Com-
piler RTL-to-GDSII for
its automotive systems-
on-chip (SoCs) and
mission-critical micro-
controllers (MCUs) to ac-
celerate market access to
automotive designs.
Fusion Compiler deliv-

ered optimal timing and
power quality-of-results,
smaller area, and faster
time-to-results on multi-
ple production designs
during Renesas’ valida-
tion process.
“Fusion Compiler was

unveiled last November,
setting a new bar for

power, performance, area
and designer productiv-
ity,” said Shankar Krish-
namoorthy, senior vice
president of engineering
at Synopsys’ design
group. “Renesas’ broad
adoption of Fusion Com-
piler is a significant en-
dorsement, and we are
committed to continue
collaborating with Rene-
sas and other market lead-
ers in the design of
state-of-the-art chips for
automotive and other ap-
plications.”
Tatsuji Kagatani, vice

president at Renesas
Electronics, added: “ Fu-

sion Compiler consis-
tently delivered superior
power, performance and
full-flow productivity on
our production tapeout
designs.”
• Renesas has been noti-
fied by the Committee on
Foreign Investment in the
USA that there are no un-
resolved national security
concerns to its proposed
takeover of Integrated
Device Technology. The
approval was the last out-
standing regulatory au-
thorisation required and
the transaction was thus
expected to complete at
the end of March.

Renesas adopts Synopsys for SoCs and MCUs
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Is hybrid testing the answer?
Roberto Ponticelli explores how engineers are
using simulation and modelling in combination
with real world testing of electronic systems for

connected and autonomous vehicles
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The increasing complexity
of vehicle systems is
creating testing issues from

safety through to the financial
constraints of using high value
test equipment. Hybrid testing,
using the software-in-the-loop and
hardware-in-the-loop approaches,
is helping solve these connected
and autonomous vehicle (CAV)
verification and validation
problems, combining real world
and virtual testing of electronic
systems.
Testing CAVs changes the

verification game, with a range of
challenges including safety and
cyber security, as well as financial
risks and legislative barriers.
Driverless vehicles must be
assessed for their safety in respect
to the safety of their internal
systems, the entire vehicle, and
the surrounding road and
pedestrian traffic.
CAV developers are therefore

required to determine a
comprehensive test suite to ensure
the safety of internal vehicle
systems and that the wider CAV
network of which they form a part
is robust and resilient. Add cyber
security to the mix and the
problem grows exponentially –
every vehicle system and
connection point between vehicles
and infrastructure must be
assessed for security risks that
need to be mitigated against.
The financial implication of

testing CAVs ranges from the
physical cost and risk of running a
test as well as the cost of the
embedded systems being tested,
which are more expensive to
produce than typical due to the
high level of safety integrity
required. Finally, regional
differences in driving regulations,

road rules and infrastructure make
physical testing all the more
difficult for CAVs.
CAV developers are overcoming

these challenges in a number of
ways, such as creating isolated
testing centres – fake cities that
mimic a city environment with
complete control over other
vehicles, traffic infrastructure,
buildings and pedestrians. Where
the real impact is being made,
however, is in the use of
simulation and modelling to
balance out the safety, finance and
legislative challenges often faced
in real world testing.
Simulation work enables testing

beyond the physical environment
and technology available. This
includes testing high risk and high
cost scenarios, such as on a
motorway with emergency brake
light applications, and at varying
ratios of connected and non-
connected vehicles on the road
and their impact on traffic
conditions.
When it isn’t possible to test the

real hardware in a connected or
autonomous vehicle, because it
hasn’t been built yet or due to
financial or risk situations,
software-in-the-loop (SiL) testing
enables the development of the
hardware to continue, provided
the implications and constraints of
such testing are understood. SiL
allows for faster than real-time
testing and is generally less
expensive.
Whereas SiL doesn’t test any

hardware, hardware-in-the-loop
(HiL) enables testing of a physical
subsystem of a vehicle. Instead of
using the entire car, only the
module to be tested is actually
used in HiL testing. For example,
in the testing of an autonomous

A city test circuit can create a safe environment for testing CAV systems before they are tested on real roads

emergency braking (AEB) control
module, a range of inputs from
radars, cameras, steering wheel
and brake commands are
simulated and connected to the
AEB control box to close the
testing loop. HiL normally does
not allow the developer to test
faster than real time, however it
does enable the testing of the
connections and communications
protocols to ensure they function
appropriately.
When complex scenarios are

needed for CAV testing, a full
system test in the real world may

be risky, expensive, time
consuming or simply not feasible.
Combining SiL and HiL testing in
a hybrid approach is essential in
verifying and validating complex
CAV systems.
When modules and subsystems

are being developed, a HiL
approach enables safe and
effective testing before being
integrated into the final system,
whereas SiL testing allows for
engineers to begin testing before
hardware is finalised. By the time
real testing is feasible, much of
the safety and security concerns as

well as general functionality have
already been thoroughly tested.
Hybrid testing does bring with it

its own challenges, including the
requirement for specialist
expertise. When substituting the
physical test article with a
simulated model, some
assumptions are inevitably made,
either consciously or implicitly.
These assumptions can impact the
test results to the point of
rendering the generated data
useless.
For example, assumptions such

as seat positioning could impact

on passenger safety in the event of
a crash, however all possible
variables and outcomes are
difficult to predict. Assumed
outcomes are weaved into the
simulation protocol. Therefore, a
strong understanding of the
purpose of the test, the expected
results and the limitations of the
setup is mandatory.
In SiL testing, the test platform

itself tends to be more flexible
due to its software-based nature,
whereas with HiL the involvement
of physical systems requires
adhering to the constraints
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presented by the available
hardware interfaces of the box.
This type of testing is being

used in CAV development
projects across the UK to test both
autonomous and connected
vehicle systems as well as the
infrastructure required to make
these technologies work. As part
of the UK Connected &
Intelligent Traffic Environment
(UK Cite) project, traffic
simulation systems were
developed to support the study of
the different use cases of
connected-vehicle technologies
and meet the challenges they
present.
A number of models have been

developed and integrated into a
virtual environment to enable the
study of the UK Cite connected
vehicle technologies, including
road networks and infrastructure,
traffic conditions, vehicles,

communications and connectivity,
human drivers, and traffic
scenarios.
Every model needs specific data

to support its development, and
the quality and realism of the
simulation outputs using these
models heavily depend on the
availability and quality of such
data. On the one hand, research
projects such as this enable the
CAV ecosystem to understand
these data needs; on the other
hand, these innovation projects,
while exploring uncharted
territories, must also deal with
limited access to the relevant data
needed to produce more accurate
models.
It is a necessary step to test the

systems in a realistic-as-possible
test environment before testing in
the real world. The closer to
reality the virtual environment is,
the more accurate the

understanding of the system
performance and the risk
assessment.
For testing, verifying and

validating complex CAV systems,
engineers must employ an entire
suite of tools from module,
integration and full system tests to
pure virtual environments, HiL
testing as well as controlled test
facilities and on real world roads.
Only then can they build enough
evidence-based confidence in
CAV systems to ensure optimum
safety and performance, and
deliver on the promise of making
vehicles and journeys safer,
cleaner and smarter.

Roberto Ponticelli
is chief engineer for
intelligent mobility
at Horiba Mira

CAV developers are overcoming testing challenges by creating controlled testing centres that mimic a
city environment, with complete control over other vehicles, traffic infrastructure and buildings.

Driven by tighter CO2
regulations and more eco-
conscious consumers, the

pace of migration to electric
vehicles continues to accelerate,
with up to ten per cent of all
vehicles sold by 2025 expected to
be battery-powered, compared
with less than one per cent today.
This is despite the high cost of the

Assault on batteriesAssault on batteries

Scaling electric vehicle production requires
advanced battery formation and test systems,

says Vikas Choudhary

batteries, which stubbornly
remain approximately half of the
overall cost of the vehicle.
While there are many factors

that determine the cost of the
battery, one area in which
manufacturers can make
significant headway in reducing
cost is during the final stages of
manufacturing. Specifically,

during battery formation and test,
which can account for up to a fifth
of the cost of an EV’s battery.
Battery formation and test is a

time consuming process involving
multiple charges and discharges
that activate a battery’s chemistry
and can take up to two full days.
This necessary procedure readies
the battery for use and is critical
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to ensure its reliability and
quality.
Due to how slow the process is,

it is a significant bottleneck that
prevents battery manufacturing
from achieving greater throughput
that will lower the overall cost to
produce batteries. Partnerships
between EV battery
manufacturers and suppliers with
formation and test systems
expertise are allowing them to

increase their attention to
reducing the time and cost
involved at this crucial stage of
manufacturing while still
maintaining the precision required
for advanced battery chemistries.

Throughput
To decrease the cost of batteries,
manufacturers need to take a
holistic approach that starts by
leveraging suppliers’ system-level

expertise to reduce the overall
battery test circuit footprint while
increasing the number of
channels. It’s important to note
that both must be done while
maintaining the accuracy,
precision, reliability and speed of
their battery formation and test
measurements to ensure safety,
performance and reliability
requirements are met.
This is not easy to do. For the

front end, the power supplies
driving the battery charging
circuits need to be tightly
controlled. Going deeper, battery
formation and test requires close
monitoring of current and voltage
profiles used during battery
cycling to prevent overcharging
and undercharging. This ensures
safety during test, while also
increasing battery longevity,
which greatly lowers overall cost

of ownership for the end user.
For these critical battery

measurements, very high quality
instrumentation amplifiers (in-
amps) and associated shunt
resistors are needed to measure
battery charge-discharge current
to better than ±0.05% accuracy,
even under harsh factory
conditions. The same level of
accuracy applies to the difference
amplifiers used to monitor the
voltage over the entire thermal
operational range.
There are a number of ways to

incorporate these components, but
it is a significant challenge to
increase performance and reduce
the system footprint. This is the
reasoning behind integrating the
analogue front end, power control
and monitoring circuits in a single
IC. These ICs can include battery
reversal prevention, overvoltage
protection switches and smart
controls to prevent overcharge of
batteries, and they can reduce the
system footprint by half.
This suite of capabilities allows

battery manufacturers to
incorporate more capabilities into
test systems that will
simultaneously make more
efficient use of factory floor
space. Moreover, they allow
manufacturers to design systems
with more functionality and more
robust testing procedures.
Efficient power conversion is, in

turn, another opportunity to drive
further system performance. By
using advanced switching
architectures, test systems can
reduce power consumption by
enabling bidirectional energy
exchange with the grid. Efficient
power conversion also reduces the
need for heat management
equipment, which can add to the

system’s overall cost and power
consumption. The net result is a
reduction in wasted energy and
manufacturing cost.
Enabling these capabilities

requires an appreciation of system
features, such as isolated gate
drivers that support the faster
switching needs of newer silicon
carbide and gallium nitride power
switching technologies.
The benefits of working closely

with suppliers who have system-
level expertise and a broad
portfolio of products goes beyond
having access to more
sophisticated components and
building blocks. It also gives
battery manufacturers access to
reference designs for system
architectures that can be more
easily adopted, making time to
market three to four times faster
than if a battery manufacturer
were to develop a formation and
test system from scratch.
With the expectation that the

global demand for EVs will
increase at a CAGR of 21% out to
2021, the need for close
partnerships between battery
manufacturers and suppliers
couldn’t be greater. Suppliers
need to provide reliable, proven
products that enable
manufacturers’ systems to achieve
new levels of efficiency. The best
suppliers can help manufacturers
bring these new capabilities to
market even faster, and the results
will allow battery and electric
vehicle production to flourish.

Vikas Choudhary is
strategic marketing
manager for battery
formation and test
products at Analog
Devices
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TheUK’s Department for
Transport recently claimed
it wants to see fully

autonomous cars tested on British
roads by 2021. Astonishingly, this
expectation was set out after fatal
crashes involving self-driving
cars.
The Can communications

Long road to self-driving cars
David Emm debunks the myths
of driverless cars

infrastructure used in cars today
was designed back in the 1980s. It
was developed for exchanging
information between different
microcontrollers. Essentially,
what we have is a peer-to-peer
network, and an old one at that.
The main issue here is that these

networks weren’t built with

security in mind, as it was not a
key concern back then. As time
has gone on, modern-day
functionality has been layered on
top of existing functions, all
connected to the Can bus. This
gives it no access control or
security features, but instead
leaves access to cars potentially
open to criminals.
While there are no real-world

hacks that have been executed this
way, it has been proven possible.
For example, in 2015 two
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researchers and a journalist were
able to use wireless technology to
drive a Jeep Cherokee off the
road. As a result of this flaw, half
a million cars were recalled.
It is an example of emerging

technologies being layered on top
of old infrastructure, without fully
considering the security
implications.
Potential security issues don’t

just lie in the underlying
communications networks of the
cars themselves. There’s also the
possibility of an attacker infecting
a driver’s smartphone and
hijacking any apps they use to
control functions on the car, for
example, to lock and unlock it.

Who needs humans?
Following the fatal incident in

Arizona last year, it was predicted
that it would be many years until
autonomous cars replace human
drivers. The reality is driverless
cars should not ever replace
human drivers in the way that
people think of them doing so
now, where nearly everyone will
continue to drive a private car, but
it will be self-driving. However,
the issue of how to implement the
technology is something for
society ultimately to decide –
whether this takes the form of
private vehicles, or a co-ordinated
public transport system – but
either should not remove the
human aspect of vehicles.
People are becoming more

apprehensive when it comes to
driverless cars, where safety is
paramount, and rightly so.

Historically, driving has always
been an aspect of life where
human control has been essential,
so the idea of watching a film, or
sleeping, while a car transports
them, feels understandably wrong
to many people.
There are various levels of

autonomy with self-driving cars,
ranging from add-on features such
as parking assistance through to
completely driverless cars. A grey
area lies between the two, where
the driver has very little to do, but
has responsibility for the vehicle
and might need to take control at
some point. In the latter scenario
there’s a danger the driver may
switch off because he or she does
not feel required to be in full
control and might therefore be
unable to regain control in an

What if the driver is not ready to take back control?

How will driverless cars deal with busy road junctions?

emergency.
Driverless car fatalities have

shown there is a very real danger
with autonomous vehicles, and it
is therefore reasonable to question
whether it is wise to resume the
use of them so quickly after the
incident.

Safety first?
There are real safety concerns
about pedestrian and driver safety
– as recent stories surrounding
autonomous car testing have
demonstrated – which society
needs to tackle before driverless
cars are launched.
There’s also a moral or ethical

issue to consider. Journalist
Christian Wolmar raised the issue

of the Holborn problem: if
driverless cars are programmed to
stop when they sense a pedestrian,
what happens when they are
confronted with a mass of people
milling across a busy road? Will
they wait all day? Or will we be
programmed to operate with a
lower safety bar? Or if the car is
given the chance to choose to
avoid hurting pedestrians or the
passenger in the car in the lead up
to an accident, how and who will
it choose? A car isn’t able to make
moral-based decisions on its own.
Ethics aside, in terms of cyber

security, it is important to
remember that nothing can be
100% secure. Just like housework,
security is never done – the

process of vacuuming and dusting
needs to be repeated continuously
as the dirt will be back next week.
This same logic applies to
securing the increasingly
advanced technology in modern
cars.
There are still many unanswered

questions and unconsidered
scenarios that need to be
ascertained before starting to
consider loosening the reigns on
bringing autonomous cars to the
roads.

David Emm is
principal security
researcher at
Kaspersky Lab
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Should we be scared?

Why people shouldn’t be feeling
sceptical about self-driving vehicles
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Weare getting closer to
seeing autonomous
vehicles as part of our

everyday lives. Mercedes and
Lexus are just two big-name
vehicle manufacturers to have
announced they are looking into
autonomous car technology, while
Apple is believed to be working
on its own automated vehicle.
Tesla has tested its driverless

Autopilot system, and this is on
top of Google trialling its own
automated technology in the wild.
Not everyone is giving their

backing towards the public launch
of driverless vehicles, however. In
fact, a survey by AAA suggested
that around three quarters of the
public are currently fearful about
riding in a self-driving car.
Elderly people and various other

groups within our society could
benefit from autonomous vehicles
being released though. This is
especially apparent when
considering the Surface

Transportation Policy Project
titled: “Aging Americans:
Stranded Without Options.” This
study revealed that a fifth of
Americans over 65 do not drive at
all.
Waymo needs to be considered

as one of the innovators within the
development of autonomous
vehicles. A company that started
out as the autonomous car
division at Google, the firm’s
driverless cars have already been
driven at least 5.6 million
kilometres in 22 test cities, with
one test seeing a blind man
successfully being able to
complete a test ride by himself.
Around its self-driving cars,

Waymo has successfully worked
on several design elements. These
features have the intention to help
the elderly, as well as individuals
with disabilities, when they are
heading out on a road trip.
For instance, those who are

hearing-impaired are sure to

Big-name car makers are looking into autonomous technology

Google is trialling its own automated technology in the wild

appreciate the screens located
within the cabin of a Waymo
driverless vehicle. These screens,
which are close to the same size
as a laptop computer’s screen,
allow individuals to follow a
route, as well as view selected
information such as any traffic
signals, crosswalks, pedestrians,
cyclists and other road users
encountered while getting fromA
to B.
Buttons have been designed

onto a Waymo autonomous car’s
dashboard. People who are
familiar with cars that have rolled
off production lines over the past
few years are likely to have
already come across a start button.
However, Waymo vehicles also
come complete with a pull-over
button and a help button that will
begin a two-way voice
communications connection with
a control centre when pressed.

Reaction
Autonomous vehicles could
potentially alter the lives of senior
citizens and disabled people for
the better, according to the British
transport secretary Chris
Grayling. Promoting the benefits
of this new form of transport on
both the economy and society in a
speech made at the Association of
British Insurers’ annual
conference in London, Grayling
said: “The potential benefits of
these new technologies for human
mobility and for wider society are
tremendously exciting. Many who
can’t currently drive will be able
to take to the road. Elderly people
or people with disabilities which
prevent them from travelling
today will discover a new sense of
freedom and independence.”
He highlighted another potential

benefit of driverless vehicles, in
that “self-driving cars should
make road travel far safer by
eliminating the biggest
contributory factor in accidents
today – human error”.
Meanwhile, the American

Association of Retired Persons’
(AARP) executive vice president
Nancy LeaMond is of the belief
that elderly citizens need to be
constantly considered whenever
self-driving vehicles are being
designed. In a speech made during
an AARP panel discussion at the
North American International
Auto Show last year, she said:
“This is a critical part of liveable
communities as we talk to mayors

and other officials around the
country. To be successful, people
of all ages will need to trust the
machine to do the driving and
right now there is a very
significant trust gap. A full three-
quarters of US drivers of all ages
report feeling afraid to ride in a
self-driving car.”
The AARP panel discussion also

saw Elizabeth Macnab, of the
Ontario Society of Senior
Citizens’ Organizations, providing
her opinion about the growing
popularity of autonomous
vehicles. She pointed out that
there were three considerations
that must be made to ensure
driverless cars were indeed

appealing to elderly people:

1. The vehicles should be
affordable to senior citizens on a
fixed income.
2. The vehicles should be
accessible to senior citizens who
need to use mobility aids and
walking devices to get around.
3. The manufacturers of
autonomous vehicles should
commit to providing training to
elderly people about how to use a
driverless car correctly.

Elderly people and several other
groups in society could receive
help to remain on the road when
self-driving vehicles launch.
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Imagine being able to see into
the future to prevent possible
conflicts before they occur.

The 5G connected car will let

Cameras connected to traffic lights can detect pedestrians

Driving with a sixth sense

What will 5G communications mean for connected cars?

Electronics attached to bicycles can alert cars of their presence

drivers do just that.
“Before, the car only gave

information the driver could see,”
said Seat engineer César de

Marco. “Now, thanks to 5G
technology, the car will get
information from the city before
the driver sees it. The 5G
connected car can detect
pedestrians, cyclists and static
obstacles. In this way, drivers will
get predictive information to
make faster, better decisions.”
Hardware such as infra-red

cameras, sensors and beacons will
be embedded into the
infrastructure to communicate
with the car. In the case of
pedestrians, cameras connected to
traffic lights can detect the
pedestrians. Information can be
sent to the 5G network, then back
to the vehicle to alert the driver.
“For cyclists, we used additional

techniques because they are
moving a bit faster,” said de

Marco. “We added electronics to
the bike, and small electronic
markers in the city infrastructure.”
One of the characteristics of 5G

technology is the low latency, or
the time it takes for a network to
respond to commands. Humans,
for example, respond to touch,
sight or smell in about 150ms.
“With 5G connectivity, the

reaction time from when the car
detects an obstacle to when it is
communicated would be about
5ms,” said Marco.
Cars fitted with 5G technology

are only as successful as the
environment in which they
operate. Local administrations and
telecommunications companies
must put the infrastructure in
place first.
“We are upgrading our system

networks and deploying our
servers closer to the end user,”
said Telefónica spokesperson
Leticia López. “And we are using
a traffic management application
that gives real-time data.”
Pedestrians, cyclists and

motorbike drivers account for
almost half of all traffic related
fatalities in Spain. Now, with 5G
technology on the horizon,
accidents could be reduced by
68%, according to international
5G automotive associations.
What is 5G? It means the fifth

generation of network
connectivity. In the case of 3G,
users had a high-speed bandwidth
to connect to the internet for the
first time from their mobile
phones. When 4G came along, it
was 500 times faster and allowed
for consumption of online video
and larger files. Now, with 5G
expected to be about 1000 times
faster than 4G, the internet of
things may finally take shape.
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A single-chip automotive-
grade VGA time-of-flight
(ToF) image sensor from
Melexis is for applica-
tions such as in-car and
exterior monitoring.

The MLX75027 is a
system-on-chip, provid-
ing VGA (640 x 480
pixel) resolution image
sensing and processing in
a BGA package.

It uses a modulated
light source and optical
ToF sensing to create a
three-dimensional image
of the cabin, allowing it to
monitor people and ob-
jects, as well detect ges-
tures. It can also be used
to detect free space and
obstacles outside the ve-
hicle, such as pedestrians,
for collision warning and
navigation applications.

The device can operate
in an ambient temperature
of -40 to +105˚C.

There is support for
modulation frequencies
up to 100MHz, which al-
lows manufacturers to
take advantage of the po-
tential of VCSEL to
achieve high distance ac-
curacy. In addition, the
device supports up to
135frame/s, enabling the
detection and tracking of
fast moving objects. It
combines power dissipa-
tion of 230mW at
30frame/s with a power
supply scheme that re-

Time-of-flight sensor
monitors inside and out

quires three voltage do-
mains – 2.7, 1.8 and 1.2V.

The device uses Sony’s
back illumination tech-
nology and includes
features such as program-
mable region of interest,
continuous or triggered
operation modes, and
horizontal and vertical
flip image modes.

System level interfaces

include CSI-2 serial data
output, Mipi D-Phy and
I2C.

The sensor is supported
by the EVK75027 evalu-
ation kit, which repre-
sents a complete ToF
camera that can be di-
rectly connected to a PC
for visualisation and
recording of depth map
data, while allowing di-
rect access to many of the
device’s configuration
settings.

The kit consists of four
stacked PCBs, compris-

ing the illumination
board, the ToF sensor
board, an interface board
and a processor board. It
is also possible to detach
the PCBs and connect the
sensor to another proces-
sor board or use a differ-
ent illumination unit.

A Windows gui is for
live depth map visualisa-
tion, basic recording, ana-
lysis and configuration.

To support custom soft-
ware development, a
Matlab SDK and C API
are also provided. The
evaluation kit comes with
940nm VCSEL illumina-
tion and 110˚ field of
view optics with built-in
bandpass filter.

Vishay Intertechnology
has introduced -30 and
-40V automotive-grade p-
channel Trenchfet power
mosfets in the PowerPak
SO-8L package with gull-
wing leads for increased
board-level reliability.

Providing more than a
50% reduction in mount-
ing area compared with
the DPak, the AEC-Q101
qualified SQJ407EP and
SQJ409EP have a 5 by
6mm footprint.

Due to their high power
requirements, motor
drives and main power
supplies in 12V automo-
tive systems require mos-
fets with low on-
resistance for uses such as
reverse polarity battery
protection and high side

switching. With on-resis-
tance down to 4.4 and
7.0mΩ at 10V, respec-
tively, the -30V SQJ-
407EP and -40V 409EP
can be used as load
switches that do not re-
quire a charge pump to
provide the positive gate
bias needed by their n-
channel counterparts.

They can operate up to
+175˚C, while their gull-

wing leads provide me-
chanical stress relief dur-
ing temperature cycling,
board flexing, vibration
and drop incidents. The
gullwing leads also facil-
itate more consistent and
dependable results from
automatic optical inspec-
tion processes.

Lead and halogen-free,
RoHS-compliant, they
are Rg and UIS tested.

Mosfets need half the space

Silicon-Valley start-up
Pre-Switch is using AI to
solve soft-switching con-
trol problems for DC-AC
and AC-DC power con-
version in electric vehi-
cles.

The firm has expanded
its soft-switching IGBT
and silicon carbide gate
driver architecture to
cover three-phase power
systems. The platform in-
cludes the Pre-Drive 3
controller board, powered
by the Pre-Flex FPGA,
and resonant power gate
driver board. It enables a
doubling of power output
for a typical inverter, or
an increase in switching
speed by a factor of up to
20 times.

Hard switching in DC-
AC power converters can
introduce switching
losses produced while a

AI solves soft-switching problems

transistor fully transitions
between on and off states.
These losses are responsi-
ble for a large percentage
of power converter
losses.

In contrast, soft switch-

ing reduces switching
losses but has never been
successfully implemented
for DC-AC systems with
varying input voltage,
temperature and load con-
ditions.

Artificial intelligence
lets the relative timing of
elements be constantly
adjusted within the
switching system re-
quired to force a reso-
nance to offset the current
and voltage wave forms,
thereby reducing switch-
ing losses.

The forced-resonant
soft-switching topology
replaces the traditional
IGBT or silicon carbide
driver with a common in-
telligent controller board
and a plug-in resonant
power gate module opti-
mised for the chosen SiC
or IGBT package.

The architecture is said
to deliver the same
switching loss perform-
ance – or better – as a
five-level design, but at
lower cost and control
complexity.

The Stellar MCUs from
ST Microelectronics sup-
port car architectures that
rely on broad domain
controllers for drivetrain,
chassis and adas. They
enable the transition to-
wards software- and data-
oriented architectures by
providing data fusion
from connected sensors
while reducing harness
complexity and compo-
nent weight.

Combining 28nm FD-
SoI, on-chip phase

change memory (PCM)
and Arm Cortex-R52
cores, the devices operate
at up to 600MHz and in-
tegrate more than
40Mbyte of PCM while
reducing power con-
sumption in harsh and hot
environments.

Applications include
smart control for hybrid
powertrain, electrification
with on-board chargers,
battery-management sys-
tems and DC-DC con-
trollers, as well as smart

gateways, adas and stabil-
ity controls.

The first MCUs are
sampling with six Cortex-
R52 cores clocked at
400MHz, 16Mbyte of
PCM and 8Mbyte of ram
in a BGA516 package.

They satisfy ISO 26262
Asil-D by extending the
Cortex-R52 cores with
lockstep capabilities. To
enhance functional safety
and reliability, a hypervi-
sor separates software
and protects memory.

Also included are three
Arm Cortex-M4 cores
with a floating-point unit
and DSP extensions to
provide application-spe-
cific acceleration.

The PCM is compliant
with AEC-Q100 grade 0.
The 16Mbyte PCM as-
sures data retention up to
+165˚C and supports
software-over-the-air to
manage multiple firm-
ware images. The eMMC
and Hyperbus interfaces
offer extra storage.

Microcontrollers help with data fusion
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Toshiba has started sam-
ple shipments of an auto-
motive DC motor driver
IC with a Lin slave func-
tion that can communi-
cate with a Lin 2.0 master
IC for in-vehicle net-
works.

The TB9058FNG is
suitable for applications
requiring up to 0.3A drive
current using the Lin bus
including heating, venti-
lation and air condition-
ing damper control
drivers.

No software develop-
ment is required, as the
IC incorporates the hard-

ware logic of a single-
channel H-bridge motor
driver and Lin communi-
cations function with an
enhanced checksum.

The integration of the
checksum function lets
the Lin 1.3 compliant de-
vice communicate with a
Lin 2.0 compliant master
IC.

It receives the position
data from the motor rota-
tion target via the external
Lin bus, and drives the
motor to the rotation
target. Various communi-
cations rates up to
19,200bit/s can be

DC motor drive has
Lin slave function

selected in hardware.
On-resistance is 2.2Ω

high plus low and it con-
sumes 10µA in sleep
mode.

Safety functions are in-
built, and the driver can
detect over voltage, over
current and over temper-
ature and notify the con-
troller with a flag output.

It operates from a 7 to
18V supply and has an
operating temperature of
-40 to +125˚C making it
suited to automotive ap-
plications and will be
AEC-Q100 qualified. It is
housed in a 7.8 by 7.7mm
SSOP24 package.

Mass production will
start in December 2019.

Automotive-compliant
PCI Express (PCIe) 4.0
clock generators and
buffers from Diodes have
features for automotive
applications such as head
units, ECUs, adas, navi-
gation, telematics and in-

fotainment.
The PI6CG-182Q,

184Q and 188Q PCIe 4.0
clock generators and
PI6CB-184Q PCIe 4.0
clock buffers provide dif-
ferential low-power,
high-speed current steer-

PCIe 4.0 clocks suit intelligent designs
ing logic (HCSL) outputs
with on-chip termination.

They have been de-
signed to generate and
distribute a reference
clock signal for chipsets
employing PCIe 4.0 inter-
faces. These devices are
all qualified to AEC-
Q100 grade two, with an
operating range of -40 to
+105˚C.

Operating at 1.8V and
with integrated on-chip
termination at every
HCSL output, the devices
reduce power consump-
tion and remove the need
for external resistors; de-
signers would otherwise
need to add four resistors
per output pair, or up to

32 resistors for an eight-
output device, and lose
power via the external re-
sistors.

Each output has its own
enable pin to improve
power management on
outputs that are unused.

The devices are based
on proprietary PLL tech-
nology.

Features include pro-
grammable output slew
rate and amplitude, and
selectable spread-spec-
trum on differential out-
puts to help reduce EMI.

Wettable-flank QFN
packages have been used
to ensure compatibility
with automated visual in-
spection.

Multilayer Ethernet
switches from Broadcom
address the need for
bandwidth, flexibility,
security and time-sensi-
tive networking in au-
tonomous and connected
vehicles.

The BCM8956x in-
cludes optimised switches
in various port configura-
tions with integrated
100baseT1 and 1000-
baseT1 phys, allowing
users to create scalable
and cost-effective designs
for automotive gateway,

adas and infotainment ap-
plications.

The integrated PCIe in-
terface provides high
bandwidth connectivity to
the host processor, while
the on-chip layer-three
flow accelerator offloads
the host processor from
compute intensive routing
operations.

Multilevel security fea-
tures include a dedicated
hardware security module
block for line rate encryp-
tion, L2 anti-hack, deep
packet inspection and in-

trusion prevention report-
ing.

The company has also
started shipping produc-
tion quantities of its auto-
motive 1000baseT1 phy
transceiver device, the
BCM8988x, enabling au-
tomotive OEMs to deploy
Gigabit Ethernet on sin-
gle-pair UTP cables for
in-car networking appli-
cations.

This has integrated
Broad R-Secure function-
ality to authenticate each
packet transmitted and re-

Multilayer Ethernet switches ceived on either end of
the link using secure
keys. It has undergone
IEEE 802.3bp compli-
ance testing by the
University of New
Hampshire Interoperabil-
ity Laboratory. The de-
vice has passed the IEEE
802.3bp phy compliance
requirements test.

It incorporates DSP and
AFE technology to im-
prove EMC and EMI per-
formance and provide fast
link-up time, low power
consumption and signal
integrity over UTP ca-
bles.

Ten automotive SiC mos-
fets – the SCT3xxxxxHR
series – have been added
to Rohm’s line of AEC-
Q101 qualified devices
for on board chargers and
DC-DC converters.

Although EVs are be-
coming more widespread,
their short driving range
remains problematic. To
improve driving distance,
batteries are trending to-
wards larger battery ca-
pacities with shorter
charging times. This, in

turn, demands high power
and efficiency on-board
chargers such as 11kW
and 22kW, leading to in-
creased adoption of SiC
mosfets.

In addition, higher volt-
age batteries (800V) re-
quire power devices with
low loss and higher with-
stand voltages.

The added models use a
trench gate structure. The
result is a portfolio avail-
able in 650 and 1200V
variants.

SiC mosfets meet AEC-Q101

Hall-effect switch and
latch ICs from Allegro
Microsystems have inte-
grated self-test and target
adas safety applications.

The APS11450 is a
family of unipolar switch
ICs, while the APS12450
devices are bipolar
latches. They are pin-
compatible upgrades for
existing three-wire Hall
switch and latch ICs de-
veloped to ISO 26262
Asil B capability.

Integrated self-test fea-
tures are always active in
the background, leading
to short fault detection
times. This is automatic,
and the tests are executed
typically in 25µs.

The voltage-mode out-
put communicates the
sensor’s status including
safe state, while remain-
ing backwards compati-

ble with logic-level inter-
faces, application circuits,
wiring and firmware.

They are qualified be-
yond the requirements of
AEC-Q100 grade 0.

They can operate from
3.3 to 24V and at up to
+175˚C junction temper-
ature, surviving up to
+35V inputs, reverse-bat-
tery (-30V), output shorts,
load-dump and other
over-voltage transients.

The LH package is sot-
23W style for surface-
mount applications; the
UA is a three-pin sip for
through-hole mounting.

Hall switch and latch ICs
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Baselabs Create Embed-
ded is a tool for develop-
ing embedded data fusion
systems for automated
driving functions. Typical
use cases include auto-
mated emergency brak-
ing, adaptive cruise
control, forward collision
warning and object fusion
for piloted driving.

Furthermore, the devel-
opment tool can be used
for object fusion for
diverse paths in decom-
posed safety architec-
tures. All relevant
automotive sensors such
as radar, camera and lidar
are supported.

The tool provides a con-
sistent workflow from a
first prototype up to series
production. In the work-

flow, data fusion systems
are configured with a
graphical user interface in
a short time. The result is
C source code that is suit-
able for series production.

It includes data fusion
algorithms that combine
data from automotive
sensors. The object fu-
sion, implemented with
the tool, provides a uni-
fied object list of the ve-
hicle’s environment.

The resulting C code is
human readable and com-
parable with hand-written
code. It is customisable
and extensible and thus
lets the developer handle
the individual data fusion
problems more flexibly.
The data fusion system
can be adapted to differ-

Tool develops data fusion
for automated driving

ent sensor set-ups and
types.

The C code is Misra C
2012 compliant, depend-
ency free and is running
on typical embedded
hardware platforms in the
target vehicle, such as the
Infineon Aurix 2G and
Renesas RH850.

The data fusion can be
integrated into many plat-
forms and runtime envi-

ronments, for example
Autosar Classic and
Adaptive, bare metal en-
vironments, ROS, ADTF,
RTMaps, Matlab and
Simulink, vAdasDevel-
oper and any custom mid-
dleware. In the future,
higher levels of automa-
tion and increased func-
tional complexity can be
expected for passenger
vehicles.

Based on a deeper proces-
sor pipeline architecture,
the Cadence Tensilica
ConnX B20 DSP is said
to be faster and more
power-efficient for auto-
motive and 5G communi-
cations including radar,
lidar, V2X, user equip-
ment, infrastructure and
IoT applications.

With an instruction set
architecture and clock-
speed increase, the DSP is
said to process parts of
the communication pro-
cessing chain up to 30
times faster and parts of
the radar and lidar chain
up to ten times faster than
the Tensilica ConnX
BBE32EP DSP.

The firm has also intro-
duced the ConnX B10
DSP, which delivers half
the vector width of the
B20 for applications re-
quiring less parallelism.

Software compatible
with the rest of the
ConnX DSP family, the
B20 has a 512bit vector
width up to 128 macs, can
load 1024bit of data each
cycle and achieves

1.4GHz or greater fre-
quency in 16nm process
technology.

Algorithm acceleration
options reduce cycle
counts, including higher
precision with either
32bit fixed-point opera-
tions including operations
to optimise mac, FFT and
FIR with native complex
support, or single- and
half-precision vector
floating-point operations
with half precision at
double the single-preci-
sion throughput. This lets
users choose higher preci-
sion only when needed.

In addition, an extended
vector floating-point op-
tion enables support for
complex floating-point
operations and doubles
the real floating-point op-
erations at the same vec-
tor width typically used in
the front end of the radar
processing chain.

The communications
option accelerates for-
ward-error correction in
lower bit-rate applica-
tions seeking software-
defined radio.

DSP creates power
efficiency for lidar

A unified C and C++ de-
velopment testing suite
for embedded applica-
tions focuses on reducing
the manual burden of
coding standards compli-
ance for testing C and
modern C++ code.

The Parasoft C/C++test
10.4.2 release introduces
testing to comply with
Autosar C++ and address
the challenges of devel-
oping safety-critical soft-
ware in C++.

It provides a packaged
rule set of automotive and
security coding standards
checkers, along with ded-
icated compliance report-
ing, helping automotive
organisations achieve re-
quired levels of safety
and security.

There is support for se-
curity standards such as
Cert C, Cert C++, UL
2900 and Misra, and this
is augmented with sup-
port for the latest edition
of the Autosar C++ 14
coding guidelines.

The offering includes a
collection of static analy-
sis checkers grouped into

a ready-to-use test config-
uration and a dedicated
compliance reporting
module, which facilitates
the compliance process
and automatically gener-
ates the documentation
required by safety offi-
cers and independent au-
ditors, reducing the
manual overhead of com-
pliance activities.

This release includes
simplified integration
with build systems and
enhancements to the
firm’s C/C++ test cover-
age module to support
coverage analysis re-
quired by safety stan-
dards, such as branch, call
and MC/DC coverage.

The static analysis en-
gine for monitoring com-
pliance with pattern-
based rules is optimised
to reduce analysis time,
as a response to the grow-
ing size of code bases and
the increasing use of
build systems such as
Bazel, which heavily use
team-wide caching and
an incremental approach
to building source code.

Test suite streamlines
Autosar compliance


