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The Design Museum in London welcomed a new exhibit this month –
the Range Rover Velar, with its own digital butler. The car’s suite of
consumer technologies work together to create an in-built technology
butler. At its heart is an infotainment system called Touch Pro Duo.
Velar is the first vehicle to be launched and displayed at the new Design

Museum, which opened to the public in November 2016 after moving
from its original Shad Thames location.
“The connected infotainment system learns from you and anticipates

your needs, serving you what you want, when you want it, but never
intrudes letting you enjoy the drive, while it takes the stress out of daily
life, like any good butler or digital personal assistant should,“ said Peter
Virk, Jaguar Land Rover director.
The name Velar is derived from the Latin velare meaning to veil or

cover. The exhibit ran from 1 to 5 March.

That will be all, Jeeves

Qualcomm and LG Elec-
tronics are coordinating
efforts to facilitate testing
and adoption of 5G and
cellular-V2X (C-V2X)
communications in vehi-
cles. The companies
expect to test these next-
generation wireless tech-
nologies during the first
half of 2018.
On the path to 5G, LG
is developing automotive
connectivity technology
based on Qualcomm’s
connected car platform,
which supports Gigabit
LTE speeds using the
Snapdragon X16 LTE
modem, and is comple-
mented by QCA65x4 wifi
802.11ac. The connected
car platform also supports
802.11p, DSRC and C-
V2X, based on 3GPP Re-
lease 14 specifications.
“The advanced wireless
capabilities of 5G and C-
V2X will usher in new
use cases necessary to
fulfil our vision for in-
creasingly connected and
autonomous vehicles,”
said Kim Jin-yong, exec-
utive vice president at LG
Electronics.
C-V2X complements
other adas sensors, such
as cameras, radar and
lidar, to provide informa-
tion about the vehicle’s
surroundings, even in
non-line-of-sight scenar-
ios. It is also designed for
enhanced situational
awareness by detecting
and exchanging informa-

LG and Qualcomm collaborate on cellular V2X
tion using direct commu-
nications in the 5.9GHz
ITS band with other vehi-
cles, infrastructure and
pedestrians’ devices, as
well as network-based
communications to cloud
services using commer-
cial cellular bands.

“Wireless communica-
tions provide the vehicle
with data that truly com-
plement what other sen-
sors deliver,” said Patrick
Little, senior vice presi-
dent at Qualcomm Tech-
nologies. “For instance,
C-V2X and its evolution

to 5G can help the car dis-
cover what is around cor-
ners, detecting a
pedestrian’s smartphone
or a car approaching an
intersection even when
the object is obstructed by
buildings or other large
vehicles.”

The 5G era is about a fan-
tastic, flexible network
that will connect every-
thing to everything, and
everybody to everything.
It will enable the next
great technology transfor-
mations, from drone de-
liveries to self-driving
cars.
That is the view of
Aicha Evans, senior VP
and general manager of
Intel’s communications
and devices group.
Speaking last month
ahead of Mobile World
Congress in Barcelona,
she said: “The big differ-
ence with 5G is that when
you start to talk about au-
tonomy and factories,
cars and hospitals think-
ing for themselves, they
will rely on split-second
connectivity to do so,
with no room for error.”
She described 5G as
“one of the most impact-
ful technology transfor-
mations we are likely to
see in our lifetimes”.

Intel banks on 5G for
autonomous driving

Aicha Evans

At the show, Intel an-
nounced the third genera-
tion of its mobile trial
platform for integrating
and testing 5G devices
and wireless access points
and the XMM 7560
modem to deliver gigabit
LTE speeds in one unit
with global coverage.
However, the chip
giant’s main focus was on
building partners to form
an ecosystem to deliver
5G technology.
“We will continue to
seek out partners across
the industry to define,
prototype and deliver

early 5G products and use
cases that will shape the
market,” said Evans.
Examples, she said, in-
cluded recent partner-
ships with AT&T,
Ericsson, Nokia and Tele-
fónica, as well as in 5G
interoperability tests.
“Interoperability is crit-
ical for setting standards
and guiding the develop-
ment of technologies that
work with other products
or systems, present or fu-
ture,” she said. “It’s a
major implementation
hurdle. In the spirit of
helping lead the industry
and drive the innovation
agenda, Intel has collabo-
rated with key industry
players to test and deploy
interoperability, which is
critical to scale 5G trials.”
At MWC, Intel and Er-
icsson demonstrated live
over-the-air interoperabil-
ity between the 5G Intel
mobile trial platform and
the Ericsson 5G radio
prototype.
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Italian electromechanical
and electronic product de-
sign company MTA col-
laborated with Volvo on a
display for the four-seater
Excellence variant of the
XC90 SUV. This is the
first car from the SPA
(scalable product archi-
tecture) common devel-
opment platform.
The display has a ca-
pacitive sensor and an
11cm touchscreen, and
was developed in house
through the use of OS
Autosar R4.x, a process
standard used in software
development, and Auto-
motive Spice Level 3, a
process model for soft-
ware lifecycle, both tai-
lored to automotive
needs.
The display developed
by MTA is pulled-down
in the central console and

MTA develops display
for Volvo XC90 SUV

MTA display in Volvo XC90 SUV

can handle functions such
as displaying and adjust-
ing the different seating
positions, operating heat-
ing and lumbar massage.
It can also turn on the
food warmer and the re-
frigerator.
The touchscreen dis-
play for Volvo was devel-
oped from the ground up

and put into production in
just one year, allowing
the company to comply
with the timing of the
OEM’s assembly lines.
The display is the first
MTA has created for
Volvo, and the company
will offer derivatives of it
in the future for other
Volvo cars.

Spirent Communications
and Technica Engineering
are collaborating on
Automotive Ethernet test-
ing and validation.
Technica is helping
Spirent implement the ad-
vanced physical layer
chipsets into Spirent’s
Automotive Ethernet
products for protocol con-
formance testing with
Broad R-Reach (100-

baseT1) network inter-
face cards.
“With Technica’s ex-
pertise to design develop-
ment environments that
simulateAutomotive Eth-
ernet networks, we are
also able to demonstrate
how Spirent Automotive
Ethernet solutions are
testing the quality and
performance of in-vehicle
components,” said

Stephan Pietsch, director
of products and engineer-
ing at Spirent.
Erick Parra, business
developer at Technica,
added: “The cooperation
with Spirent enables us to
test and validate our Au-
tomotive Ethernet net-
work devices for
performance features
such as bandwidth, syn-
chronisation, timing and

so on. These tests ensure
reliable Automotive Eth-
ernet products that meet
the challenging require-
ments of today’s in-vehi-
cle networks.
“Combining our com-
panies’ expertise helps
both Spirent and Technica
adapt competencies and
determine the future of
safe and autonomous
driving.”

Spirent and Technica in Ethernet pact

Commsignia has formed
an alliance with Alps
Electric, a supplier of
wireless modules, to ac-
celerate V2X deploy-
ment.
Commsignia aims to
deliver automotive-grade
software to support all
current and future genera-
tions of Alps hardware
modules with complete
V2X software stack, se-
curity and adas safety ap-
plications. This should
give Alps the ability to
improve time to market.
“It is always hard to
evaluate something you
cannot see,” said Jozsef
Kovacs, Commsignia
CEO. “V2X technology
will be at the heart of all
cars and will be the cor-
nerstone of cooperative
decisions made by drivers
and driverless cars all
around the world.”

Alps and
Commsignia
partner Electronics manufactur-

ing services company
AWS Electronics has
achieved full TS16949
certification, the standard
for automotive quality
management, for its facil-
ity in Slovakia.
AWS has invested sig-
nificantly in its Slovakia
facility since its inception
nine years ago. The com-
pany moved from its orig-
inal location onto a green
field site in 2010. Since
then, the facility has seen
two further expansions in
manufacturing space, tak-
ing the total factory to
35000m2. The original

dedicated high volume
automotive hall has also
recently been expanded
with the addition of a sec-
ond automotive line.
The Námestovo site
now employs more than
250 people and has seen
revenue growth of 25 per
cent year on year over the
past four years. Achiev-
ing TS16949 approval
has been critical to ce-
menting its position as an
EMS provider to the auto-
motive market, demon-
strating a dedicated and
thorough understanding
of how to provide quality
and process control as

AWS gains TS16949 approval for Slovakia factory

AWS facility in Slovakia gains full TS16949

well as world-class manu-
facturing in a low-cost
environment.
“We embarked on our
first automotive project
just over two years ago,
working for one of the
world’s largest tier-one

suppliers,” said Paul Dee-
han, AWS CEO.
The Slovakia facility
also carries ISO 9001,
ISO 14001 and ISO
13485 approvals, and
complements a mirror-
image facility in the UK.
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Infineon Technologies
and Volkswagen are
working together to de-
fine the requirements for
future semiconductors
and pursue joint develop-
ment approaches.
Advances made with
electronics, along with
shorter innovation cycles,
have created a situation in
which all participants in
the development process
need to cooperate to im-
plement technically ma-
ture and reliable systems.
“Future joint develop-
ment tools, such as virtual
prototyping systems, will
make it possible to further

BMW has become the
first car maker to use the
Here open location plat-
form for developing and
launching its digital driv-
ing services.
Using the platform,
BMW can create differ-
entiated location services
from the data generated
by connected cars and the
Here data ecosystem. For
example, it will be able to
combine car sensor data
with other data streams
available through the
platform, such as from
cities and the broader IoT,
and build services using a

framework for geodata
processing.
In the first wave, this
will help vehicles better
detect, process and vali-
date fleet sensor data re-
lated to hazards on the
road, speed signage loca-
tion and values, and phys-
ical road dividers.
“The raw data crowd-
sourced from car sensors
become more valuable
when you have contex-
tual information for those
data,” said Peter Kürpick,
chief platform officer at
Here. “Our analytical
tools provide that rich lo-

cation context giving
BMW and other au-
tomakers the ability to
turn their data into differ-
entiating services that
elevate the driving expe-
rience.”
The platform also pro-
vides secured environ-
ments, letting participants
work with their data ei-
ther in isolation from oth-
ers or with selected
parties with whom they
have agreed to share data
and create collaborative
services. For example,
BMW is one of three car
makers submitting car

data for use in real-time
sensor-based services cre-
ated by Here and launch-
ing in 2017.
Here envisages a mar-
ketplace where organisa-
tions from any industry
can access an ecosystem
of different data streams,
ranging from road geom-
etry and real-time traffic
conditions to weather,
live public transit infor-
mation and other non-au-
tomotive data sources.
“We are already shap-
ing the industry ecosys-
tem,” said Stefan Butz,
BMW vice president.

Infineon and VW plan
joint developments

reduce development
times, despite the contin-
ual increase in system
complexity,” said Volk-
mar Tanneberger, head of

electronic development at
Volkswagen.
Volkswagen has laun-
ched a programme to en-
sure these requirements

can be met, and is coop-
erating directly with chip
manufacturers, the first of
which is Infineon. The
goal is to develop tech-
nology for future vehi-
cles. A key aspect
involves the precise defi-
nition of requirements.
“Microelectronics from
Infineon make driving
cleaner, safer and more
convenient,” said Peter
Schiefer, president of
Infineon’s automotive
division. “We as a partner
look forward to cooperat-
ing even more closely
with Volkswagen. High-
performance semicon-
ductors are key to the
future car. With our prod-
ucts, vehicles of every
class will soon be fully
automated and purely
electric.”

Peter Schiefer (left) and Volkmar Tanneberger

BMW first to Here open location platform
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Volvo’s XC60 SUV revealed at this month’s Geneva Motor Show features
three advanced driver assistance features aimed at keeping the driver out
of trouble. They are designed to provide the driver with automatic steer-
ing assistance or support to avoid potential collisions.
“We have been working with collision avoidance systems for many

years and we can see how effective they are,” said Malin Ekholm, senior
director at Volvo’s safety centre. “With the XC60 we are determined to
take the next step in reducing avoidable collisions with the addition of
steering support and assistance.”
Steering support engages when automatic braking alone would not help

avoid a collision. Oncoming lane mitigation alerts a driver who has
wandered out of a driving lane by providing automatic steering
assistance, guiding them back into their own lane.
The optional blind spot information system has been updated to include

steer assist that helps avoid potential collisions with vehicles in a blind
spot by steering the car away from danger.

Volvo steers clear in Geneva

Mentor Graphics has
launched an ISO 26262
qualification programme.
Called Mentor Safe, the
programme includes the
Nucleus SafetyCert real-
time operating system,
the Volcano VStar Au-
tosar operating system
and BSW stack, and a
growing array of ISO
26262 certified documen-
tation and qualification
reports for Mentor tools
supporting design and
verification of system-on-
chip, system, mechanical
and thermal applications.
The programme should
let users integrate Mentor
tools and software into
their safety-critical de-
signs and verification
flows at all criticality lev-
els up to and including
Asil D.
The latest design au-
tomation products certi-
fied under the programme
are from the company’s
Tessent silicon test and
yield analysis tools.
Independent compli-
ance firm SGS-TUV Saar
recently certified the
Software Tool Qualifica-
tion Reports for nine
Tessent tools for any tool
confidence level.
“As vehicles grow in-
creasingly sophisticated,
functional safety has be-
come an essential market
requirement for electron-
ics software and hardware
design technologies,”
said Brian Derrick, vice

Mentor helps with ISO 26262 qualification
president at Mentor
Graphics. “We estab-
lished the Mentor Safe
programme to help our
customers rapidly navi-
gate the increasingly
complex process of func-
tional safety certification
with confidence, allowing
them to spend more time
creating value-add that
helps differentiate and

win in highly competitive
markets.”
Mentor Safe products
will ship with enablement
collateral providing de-
scriptions and best prac-
tices information in the
use of programme-quali-
fied products.
Also included in Men-
tor Safe is ReqTracer, an
industry-standard line of

software tools for require-
ments management and
tracking in automotive
and other safety critcial
applications. Achieving
the highest possible con-
fidence level as a stand-
alone tool, ReqTracer is
qualified for ISO 26262
designs and verification
flows at all criticality lev-
els including Asil D.

Denso has selected Cin-
emo’s multimedia plat-
form for integration into
its latest automotive head
unit project.
This work is for a major
Japanese car OEM and
includes Cinemo’s file,
stream and disc playback,
media management, and
UPnP based content shar-
ing features.
“With technology con-
vergence upon us, expec-
tations are becoming very

high in today’s in-vehicle
infotainment system de-
sign, so delivering per-
formance remains a
constant challenge,” said
Jim Corbett of Cinemo.
“Cinemo’s multimedia
solutions have already be-
come a critical element in
infotainment systems, so
we are very happy to be
working with Denso once
more to move the bench-
mark further in IVI devel-
opment.”

Denso picks Cinemo

Airbiquity demonstrated
the integration of its soft-
ware update management
service into ST Micro-
electronics’ Telemaco
telematics and connectiv-
ity processors at Mobile
World Congress in
Barcelona.
The demonstration fea-
tured Airbiquity’s over-
the-air (OTA) software
and data management of-
fering integrated into the
Telemaco 3 evaluation
board (EVB).
“We see tremendous
potential for this technol-
ogy combination to help
OEMs realise the signifi-
cant benefits of deploying
OTA software manage-
ment across their vehicle
portfolios,” said John
Tuttle, vice president of
engineering atAirbiquity.

Presenting how the
technology protects con-
sumers, their automotive
investment and manufac-
turers, the demo high-
lighted the inter-
operability between the
Airbiquity cloud-based
service and the on-board
EVB platform in various
software-update cam-
paign scenarios and typi-
cal OEM OTA use cases.
“The Telemaco family
of telematics and connec-
tivity processors has been
architected to support and
secure feature-rich con-
nected-car applications,
with dramatically im-
proved processing per-
formance and a hardened
hardware security mod-
ule,” said Antonio
Radaelli, director of info-
tainment for STM.

STM and Airbiquity demonstrate
over-the-air updates at MWC

The Telemaco devices
provide 1Gbit/s Ethernet
bandwidth connectivity
and processing capability
to handle wireless data
management typically re-
quired for automotive
telematics. They can han-
dle the control of the in-
vehicle Can bus through
an independent and iso-
lated Arm Cortex-M sub-
system running a
dedicated real-time oper-
ating system.
With flexible memory
and CPU cores configura-
tions, the processors
allow implementing scal-
able systems throughout

the various car connectiv-
ity applications requiring
rich Linux and other
Posix operating systems.
Airbiquity’s offering is
designed to orchestrate
and automate highly tar-
geted, scalable and secure
multi-ECU software up-
dates and data collection
for connected vehicles.
The back-end manage-
ment capability enables
refined campaign target-
ing, configuration and ap-
provals, and is scalable to
accommodate the geo-
graphic, volume and IT
hosting requirements of
the automotive industry.

The Genivi Alliance and
Open Connectivity Foun-
dation (OCF) have agreed
to co-develop open stan-
dards for vehicle connec-
tivity and data exchange,
including a unified model
for secure discovery and
exchange of information
between smart homes,
connected cars and other
IoT devices.
The joint effort will also
address end-to-end secu-
rity and will be the basis
for a growing number of
V2X products, enabling
opportunities across mul-
tiple verticals.
They will also closely
collaborate with theW3C

Automotive Working
Group, which develops
an open web platform
API specification, to ex-
pose vehicle data to web
application developers.
At CES in Las Vegas in
January, the two organisa-
tions demonstrated a
smart home gateway that
featured vehicle-to-smart-
home connectivity using
Genivi remote vehicle in-
teraction and vehicle sig-
nal specifications and
OCF’s LoTivity technolo-
gies. The demonstration
displayed approaches on
how connected vehicles
could interact with IoT
and the smart home.

Genivi and OSF partner
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Nira Dynamics is rolling
out in Sweden a system
that continuously moni-
tors road friction in real
time. By combing this in-
formation from numerous
cars to a central server,
warnings can be sent to
other cars approaching a
dangerous area.
During this winter, Nira
provided the Swedish
Transport Administration
and Klimator with soft-
ware for a large number
of cars to monitor the
road conditions continu-
ously. The gathered infor-
mation is sent to Nira‘s
servers, where it is aggre-
gated to provide real-time
insights about the road
conditions.
This provides drivers Tyre grip indicator data around Gothenburg

Swedish roll out for
road surface monitors

with slip warnings. Self-
driving cars also need to
be aware of the traction
and braking distance at
any time.
As a positive side-

effect, the software also
facilitates more efficient
and environmentally-
friendly winter road
maintenance, resulting in
cost savings.

Kaspersky Lab re-
searchers have examined
the security of applica-
tions for the remote con-
trol of cars from several
well-known car manufac-
turers and found that all
contained security issues
that could allow criminals
to cause significant dam-
age for connected car
owners.
Mobile applications
make it possible to obtain
the location coordinates
of a vehicle as well as its
route, and to open doors,
start the engine and con-
trol additional in-car
devices. These are ex-
tremely useful but manu-
facturers need to secure
these apps from the risk
of cyber attacks.
The researchers tested
seven remote car control
applications developed by
major car makers which,
according to Google Play
statistics, have been
downloaded tens of thou-
sands and, in some cases,
up to five million times.
The research discovered
that each of the examined
apps contained several se-
curity issues.
For example, the list in-
cluded no defence against
application reverse engi-
neering. This means ma-
licious users can work out
how the app works and
find a vulnerability that

Kaspersky research finds flaws
in connected car app security

would allow them to ob-
tain access to server-side
infrastructure or to the
car’s multimedia system.
Some had no code in-
tegrity check, which is
important because it lets
criminals incorporate
their own code in the app
and replace the original
programme with a fake
one. Others had no root-
ing detection techniques.

Root rights provide tro-
jans with almost endless
capabilities and leave the
app defenceless
There was also a lack of
protection against app
overlaying techniques.
This helps malicious apps
show phishing windows
and steal users’ creden-
tials. And some stored
logins and passwords in
plain text. Using this

weakness, a criminal can
steal users’ data relatively
easily.
“The main conclusion
of our research is that, in
their current state, appli-
cations for connected cars
are not ready to withstand
malware attacks,” said
Victor Chebyshev, secu-
rity expert at Kaspersky
Lab. “The attack surface
is really vast here.”
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Cars are undergoing an
evolution, moving from an
electro-mechanical device

under the control of a human
driver to a completely au-
tonomous vehicle. Today we are
getting close to the tipping point,
with most new cars equipped with
adas, such as lane tracking, au-
tonomous emergency braking, en-

ROAD TO BETTER

CODE
Frank van den Beuken looks at the role
of safety and security in the future for

assisted and autonomous driving

hanced vision systems and more,
while experimental fully au-
tonomous cars are racking up mil-
lions of kilometres of test driving.
The systems to provide these
functions are built of sensors, acti-
vators, radar and lidar, communi-
cating through networks, and
controlled by microcontroller, so
one definition of a car is an inter-
net on wheels. Cars are also com-
municating with other cars
(vehicle to vehicle communica-
tions or V2V), to the infrastruc-
ture (V2I) such as traffic lights
and road signs, and to satellites
for navigation and reporting.
Underneath all this is, of course,
software – more than 100 million
lines of code. As well as the code
for the applications, there are op-
erating systems, middleware such
as network communications
stacks and interfaces to the
sensors, actuators and to the
driver’s display.

Increased vulnerability
With this increased complexity,
security and safety have become
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an increasing concern. With the
growth of V2X communications,
cars become open to outside
attack: already a third party has
taken control of a Jeep, over-
riding the driver. A further vulner-
ability can be added by the car
user.
Car manufacturers all use on-
board diagnostics (OBD) to moni-
tor various engine parameters, for
fault finding and for diagnostics at
servicing. The connector inter-
face, OBD II, is publicly available
and there is a mass of Bluetooth
OBD connectors to let a driver
monitor engine health from a mo-
bile phone.
This could also open the engine
control system to an unfriendly
person. A recent paper from the
University of Michigan has de-
scribed using a direct laptop con-
nection to the OBD to override
driver instructions on a large lorry
and on a school bus.
With such large quantities of
code, safety is also critical. The
Toyota unintended acceleration
court case demonstrated that
much legacy code is not of a high

standard. New code must be
developed to a much higher
standard.

Standardisation
It was only five years ago that a
specific safety standard for cars
was issued. ISO 26262 is an adap-
tation of the IEC 61508 functional
safety standard that focuses on the
needs of electrical and electronic
systems installed in series-produc-
tion passenger cars, and applies to
all activities within the safety life-
cycle of these safety-related sys-
tems. This includes requirements
on the quality of software.
The standard uses automotive
safety integrity levels (Asils) to
provide a measure of the risk as-
sociated with a subsystem. They
range fromA to D, where A is the
lowest safety integrity level and D
the highest, that is the strictest
with most requirements. In addi-
tion to these Asils, the class QM
(quality management) denotes no
requirement to comply with ISO
26262, which means it is the dis-
cretion of the development organi-
sation to warrant quality. The
parameters of severity of risk,
probability of exposure and con-
trollability determine the Asil.
The controllability parameter
requires special attention. It is
assumed the driver is in an appro-
priate condition to drive, has the
appropriate driver training (a dri-
ver’s licence) and is complying
with all applicable legal regula-
tions, including due care require-
ments to avoid risks to other
traffic participants: the driver has
to comply with traffic laws.
Laws will need adapting so
when an automated driving sys-
tem is in operation the driver will
not have to pay attention unlessMisra C: 2012 guidelines

Last year, a driver was killed when his Tesla Model S crashed while in self-driving mode

the system asks for driver inter-
vention. Correct operation of
driver notification and fall-back to
human control is crucial. If the
notification fails, the human
driver may not be paying attention
and won’t be able to avoid harm,
as may have happened with the
recent Tesla accident. If the fall-
back fails, the system may stay in
control instead of allowing the

driver to intervene and avoid
harm. Such situations must always
be assigned the highest controlla-
bility class (C3), meaning less
than ninety per cent of all drivers
or other traffic participants are
usually able, or barely able, to
avoid harm.
Part 6 of ISO 26262 is devoted
to the software development
process to produce code that is re-

liable enough when running in a
system to meet the Asil level
needed.
The SAE J3016 standard breaks
driving automation into six
classes, from no automation to
fully automatic. Automated driv-
ing systems, defined as SAE level
three or higher, rely on software
to gather the data from sensors, to
create a model of the environment

and then, based on the goal, de-
ciding on how to assist the driver,
or control the vehicle. It also has
other critical tasks, such as deter-
mining whether sensors are func-
tioning correctly, when to alert the
driver and when to trigger fall-
back to human control.
It is vital this software behaves
reliably. Other software tasks,
such as modelling the sensor data,



written in C a good starting point
for safe and secure code is Misra
C: 2012 (Misra 3). This provides a
set of guidelines for writing C
programmes, which, as well as
avoiding undefined behaviour, in-
cludes rules that improve main-
tainability, testability, portability
and readability of the source code.
There is also a large overlap
between Misra rules and ISO
26262-6 compliance tables,
making Misra a compelling
choice when ISO 26262 compli-
ance is required.
Recently, Misra published
amendment one to Misra 3. This
has 14 new rules to extend still
further Misra‘s coverage of the
development of secure systems.
Tools are an important part of
developing in accordance with
ISO 26262. Static code analysis
tools are an important part of
managing code quality, providing
both a quality control on the code
and measuring its adherence to
coding standards such as Misra.
Test tools provide further confi-
dence in the software, while veri-

fication tools measure how well
the software is doing what the de-
signer intended.
It is possible to develop safe and
secure systems for vehicles, and
organisations that have remod-
elled their development processes
to conform with ISO 26262 have
discovered that, after the initial
introduction and learning phase,
they are also reaping gains in
productivity.

Frank van den Beuken
works for PRQA
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The hack of a Jeep Cherokee has focused the industry on security

may be less critical, but even for
these risk analysis will be needed.

Legislation
Traffic laws will need to change
to accommodate automated driv-
ing systems, particularly in the
area of liability and privacy. Each
country has its own traffic laws
and there are legislative initiatives
in many jurisdictions.
In the USA nationally, the Na-
tional Highway Traffic Safety Ad-
ministration has proposed a
formal classification system that
defines five levels ranging from
when the driver completely con-
trols the vehicle at all times up to
the vehicle performing all safety
critical functions for the entire
trip, with the driver not expected

to control the vehicle at any time.
Individual states vary in their
approach: Nevada was the first
state to authorise the operation of
autonomous vehicles, to test au-
tonomous driving technology on
public roads, in 2011, followed by
California, Florida, Michigan,
North Dakota, Tennessee and
Washington DC.
A European research project
named Automated Driving Appli-
cations & Technologies for Intelli-
gent Vehicles began in 2014 and
develops various automated driv-
ing functions for daily traffic by
dynamically adapting the level of
automation to situation and driver
status. The project also addresses
legal issues that might impact suc-
cessful market introduction.

Vehicle & Road Automation
(VRA) is a support action funded
by the European Union to create a
collaboration network of experts
and stakeholders working on de-
ployment of automated vehicles
and its related infrastructure.
VRA partners with some OEMs
and suppliers, but most partners
are research institutes and univer-
sities. VRA has identified a list of
legal and regulatory issues in the
EU.
Volkswagen has appealed for
collective European legal actions,
including progressive amendment
of ECE Regulation 79 (also a UN
rule) on steering equipment.
This demands that the driver
can, at any time, over-ride the
function and remain in primary

SAE J3016 levels

control at all times.
The Japanese government plans
to develop laws to govern use of
driverless cars. The government
also created a classification of
automated driving into four
classes, including one for com-
pletely autonomous driving.
In China, Baidu (often called
China’s Google) is also working
on a self-driving car with BMW.
China’s legislation is quite flexi-
ble so the government has more
power to put the required changes
in place. However, they will have
to deal with the same complex is-
sues as other countries.
India is also thinking about au-
tonomous driving, but there are
major challenges, one of them
being the slow-moving legislation
and the difficulty in imposing the
expected rules because of differ-
ent infrastructure.

Development approaches
In this context, how do you create
code that is both safe and secure?
As mentioned, ISO 26262 puts
forward a process for software de-
velopment, which includes use of
coding standards and code check-
ing tools.
System security starts with de-
signing in features that will con-
tribute to a secure result, such as:

• application separation, particu-
larly segregating with firewalls,
safety critical applications such as
steering and brakes from those
less critical, particularly those that
communicate with the outside
world, such as infotainment;
• limiting communications; and
• checking and validating data that
are communicated.

As most software in this area is
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Heavy going

Bruce Haug looks at an alternative
to anti-surge devices in lorries and
heavy-equipment environments

Lorry, automotive and heavy
equipment environments
are very demanding for any

type of power conversion devices.
Wide operating voltage ranges,
coupled with large transients and
wide temperature excursions,
combine to make reliable and
robust electronic system design
challenging.
Further, some applications re-
quire installation of power conver-
sion devices under the bonnet, so
+150˚C operating capability is
needed. At the same time, the
number of electronic components
is increasing, space requirements
are shrinking, making high effi-
ciency and high input surge volt-
age ride-through even more
critical.
Whether it’s a load dump, cold
crank or high temperature under
the bonnet, automotive on-board
power supplies need to be de-
signed to operate reliably under
all these conditions.
Under normal steady-state con-
ditions, a 12V battery system only
varies from about 9 to 18V and a
24V system about 21 to 36V.
However, during a load dump
transient, voltages in excess of
120V can be generated for hun-
dreds of milliseconds.
A load-dump occurs when the
alternator is charging the vehicle’s
battery and an electrical open-cir-
cuit causes a momentary discon-
nection of the battery from the
alternator – a very common phe-
nomena. Until the voltage regula-
tor can respond, the full alternator
charging current is applied di-
rectly to the automotive power
bus, raising its voltage to poten-
tially dangerous levels. Such a
transient could be caused through
a physical disconnection and
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could also result from a faulty
connection in the battery cable or
corrosion at the battery terminals.
Other physical factors in vehicu-
lar design are also a concern. In
particular there are long power
supply lines that feed from the
power distribution box in the en-
gine compartment to the distant
corners of the vehicle. The aver-
age automobile has approximately
1.6km of copper wire, compared
with just 45m in 1948. Because of
the inductive characteristics of
long leads, there are even higher
transient levels than those that
occur during a load dump. The
governing specification for tail
light electronics is that they must
be able to withstand transients of
+100V. This can be a challenge
for IC-based electronics such as
LED tail light regulators.
Moreover, there are several elec-
tronic systems that require contin-
uous power even when the
vehicle’s motor is not running,
such as remote keyless entry, GPS
and security systems. It is essen-
tial for these types of always-on
systems to have a DC-DC con-

verter with low quiescent current
to increase the battery run time
when in sleep mode.
Under such circumstances, the
regulator runs in normal continu-
ous switching mode until the
output current drops below a
predetermined threshold of around

Fig. 3: Transient response for a 2A step-load for a 12V output

Fig. 1: Schematic showing IC producing a 12V output
from a 7 to 140V input

Fig. 2: Efficiency curves for a 12V output from a 24 or 48V input

30 to 50mA. Below this level, the
switching regulator must go into
lower quiescent current operation
to reduce the current draw,
thereby reducing the power drawn
from the battery, which in turn ex-
tends its run time.
Critical systems must survive,
and must also function seamlessly
through such transients without
interruption. Until now, most ve-
hicles have used a passive protec-
tion network consisting of a
low-pass LC filter and a transient
voltage suppression array to
clamp the peak voltage excursions
of the power bus. However, a high
input voltage DC-DC step-down
controller can operate through
these high voltage surges and pro-
tect downstream components
without the need of additional
surge suppression devices.
Such a device is shown in Fig.
1. This is a non-isolated synchro-
nous step-down switching regula-

tor controller that drives all n-
channel mosfet power stages. Its 4
to 140V (150V absolute maxi-
mum) input voltage range is de-
signed to operate from a high
input voltage source or from an
input that has high voltage surges,
eliminating the need for external
surge suppression devices. It
continues to operate at up to
100 per cent duty cycle during
input voltage dips down to 4V,
making it well suited to automo-
tive, lorry and heavy equipment
applications.
The schematic in Fig. 1 pro-
duces a 12V output from a 7 to
140V input voltage range. When
the input voltage is below 12V,
the output voltage will follow the
input voltage since it would be
running at 100 per cent duty cycle
with the top mosfet on continu-
ously. This feature is possible due
to an on-board charge pump.

Burst mode
A device such as this can be en-
abled to enter high efficiency
burst mode operation, constant
frequency pulse skipping, or
forced continuous conduction
mode at low load currents. When
configured for burst mode opera-
tion and during a light load condi-
tion, the converter will burst out a
few pulses to maintain the charge
voltage on the output capacitor. It
then turns off the converter and
goes into sleep mode with most of
its internal circuits shut down.
The output capacitor supplies
the load current and, when the
voltage across the output capaci-
tor drops to a programmed level,
the converter starts back up, deliv-
ering more current to replenish the
charge voltage. The action of
shutting down and turning off

most of its internal circuits signifi-
cantly reduces quiescent current,
thereby helping to extend the bat-
tery run-time in always-on sys-
tems when in standby mode.

Efficiency
The efficiency curves in Fig. 2 are
representative of the Fig. 1
schematic with a 24 or 48V input
voltage. As shown, the 8.5V out-
put produces very high efficiency
at up to 98 per cent. The 3.3V is
also over 90 per cent efficient. In
addition, this design is still over
75 per cent efficient for each out-
put with a 1mA load, due to its
burst mode operation.

Fast transient response
The device uses a fast 25MHz
bandwidth op amp for output volt-
age feedback. The high bandwidth
of the amplifier, along with high
switching frequencies and low
value inductor, allow for a very
high gain crossover frequency.

This enables optimisation of the
compensation network for a very
fast load transient response.
Fig. 3 illustrates the transient re-
sponse of a 2A step load on a 12V
output with a less than 100mV de-
viation from nominal and a 200µs
recovery time.

Conclusion
A new level of performance for
safe and efficient operation can be
brought to demanding high-volt-
age transient environments such
as those commonly found in auto-
motive DC-DC converters. This
choice suits lorry, heavy equip-
ment, rail and automotive applica-
tions, where high voltage
transients are commonplace.

Bruce Haug is
senior product
marketing
engineer with
Linear Technology
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Increases in processing capa-bility and the development of
cmos image sensors and other

sensor technologies have helped
vehicle manufacturers introduce
advanced driver assistance sys-
tems (adas). Adas enhances driv-
ers’ awareness of the environment
around them reducing the chances
of collision. Some systems can
also monitor drivers and alert
them should they become sleepy,
for instance.
Increasingly adas also takes
control or provides information to
autonomous driving systems, pro-
viding assistance to the driver
with capabilities such as parking
assist, lane assist and adaptive
cruise control.
It is therefore no surprise that
the adas market is predicted to be
worth $4bn a year by 2021 and is
experiencing a ten per cent com-
pounded annual growth rate.
Adas use a wide spectrum of
sensors encompassing embedded
vision, radar and lidar. Often, to
extract the information required
they use a sensor fusion approach
combining information from sev-
eral sensors. Within the embedded
vision sphere, adas can be split
further into two categories: exter-
nal monitoring addresses aspects
such as lane departure, object de-
tection, blind spot detection and
traffic sign recognition; while in-
ternal systems monitor aspects
such as driver drowsiness and eye
detection. Both internal and exter-
nal adas applications bring with

Put a SoC in it
Aaron Behman and Adam Taylor
discuss considerations for adas and
the advantages of programmable SoCs

them challenges to address in im-
plementing the image processing
algorithms.
These challenges range from the
ability to implement the algo-
rithms required for the applica-
tion, to complying with the
correct automotive standards.
Many adas applications also re-
quire sensor fusion to combine the
inputs from several sensors, sig-
nificantly increasing the required
processing power.
Sensor fusion can be homoge-
neous where the multiple sensors
of the same type are used, or het-
erogeneous where different sensor
types are used to extract the infor-
mation required.
Many applications use an all-
programmable SoC or FPGA to
implement the system due to the
flexibility provided, both to im-
plement the required algorithms
but also due to the ability to inter-
face with different sensor types
and networks.
Along with performance, adas
applications also come with sev-
eral difficulties that may not be
obvious at first. Vehicle manufac-
turers have stringent pollution
standards to achieve and therefore
the weight and power consump-
tion of the overall system is im-
portant.
The cost is also critical due to
the many tens or hundreds of
thousands of vehicles being pro-
duced. While security and safety
of the system are very critical and
governed by standards, using a
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SoC or FPGA can help us address
a number of these.

System architecture
The development of embedded
vision that monitors both external
and internal cameras can be seen
to be one of the more difficult
adas implementations. This needs
to interface to several cameras
around the vehicle, process the
images and provide the informa-
tion to the occupants.
Many camera systems use point-
to-point LVDS wiring to transfer
the data, however this brings with
it additional cost and weight in the
cabling required. There are though
alternative approaches that are in-
creasingly gaining ground, push-
ing some functionality into the
camera itself. If the image output
by the camera is compressed and
not the raw image, then network
based architectures are possible.
These networks could be based
around commonly used automo-
tive buses such as:

• Most (Media Oriented Systems
Transport): A high speed network
that can be implemented in optical
or electrical physical layers;
• IDB-1394: High speed network
implemented over an electrical
physical layer and implemented in
a daisy chained topology; and

• Ethernet AVB (audio visual
bridging): This provides the abil-
ity to route image data and other
data around the vehicle as needed.

When using a network, the system
architect must ensure the neces-
sary bandwidth is available to
transfer the image data between
the camera and adas core with the
required latency for its applica-
tion.
The data generated by the adas
may need to be shared with other
systems within the car, for in-
stance adaptive cruise control or
parking assist. Therefore, the adas
must be able to interface to other
commonly used automotive inter-
faces such as Can or Flexray.
At the architectural level, the
use of an all-programmable SoC
approach provides several advan-
tages. If point-to-point wiring is

Architectural blocks for multiple camera system

Adas head up application displaying navigation and
situational awareness information

Support for any-to-any interfacing with sensors and consumers

used to interface to the cameras,
the camera receivers can be im-
plemented in the programmable
logic prior to the image process-
ing chain. If a programmable SoC
were to be used, the flexibility of
the processor system side would
allow for the easy inclusion of a
Can, Ethernet and other protocols
such as Flexray when combined
with logic in the programmable
logic and an external phy if
necessary. The combination of
dual-core processors and
programmable logic allows for a
very low power per pixel, as the
system is very tightly integrated.

SoC architecture
Where the SoC comes into its
own is the use of programmable
logic to implement camera inter-
face and image processing chain,
while the processing system of the
SoC provides the communica-
tions, control and additional algo-
rithmic processing as required.
The image processing pipeline
can be generated using IP libraries
and more specialist IP cores.
To develop additional algo-
rithms, high-level synthesis tools
can accelerate the development.
Rather than developing the IP
using a traditional hardware de-
scription language, a higher level

language such as C or C++ can re-
duce the time to market.
Further acceleration of the algo-
rithm can be achieved using open
source frameworks. Algorithms
developed in this way can be
mapped into a high-level synthe-
sis video library. This eases the
transition from proof of concept
and demonstration to the algo-
rithms running in the target hard-
ware for characterisation and
qualification.
Many implemented architec-
tures will use the processor DDR
memory as a frame buffer; this en-
ables the processor to access the
images as necessary for further
onwards transmission if using an
Ethernet based system or PCIe,
for example. The processor can
perform additional image process-
ing algorithms on the images
stored within the DDR before re-
insertion into the image process-
ing chain.
This provides a very interesting
capability that the SoC itself can
form its own prototype and
demonstration platform. Using
common embedded vision devel-
opment frameworks running on
the cores within the processor, this
provides for a down to size proto-
type system. This system can then
be optimised for performance
using the programmable logic side
of the SoC.

Safety and security
The very nature of adas is that it
contributes to automotive safety,
and as such systems must be de-
veloped in line with a standard as
with many other high reliability
systems.
For adas, the applicable standard
is ISO 26262. This defines a num-
ber of automotive safety integrity

levels (Asils) that define the time
to failure in hours. There are four
Asils with D being the highest and
most difficult to achieve and A the
lowest.
Achieving these requirements
requires an integrated engineering
delivery lifecycle to ensure not
only the target Asil is achieved,
but the data pack generated also
demonstrates this by containing
the necessary evidence.
Automotive applications are
subject to harsh environments,
and as such the developers need to
ensure they use automotive grade
components, for instance one cer-
tified to AEC-Q100, which has
been manufactured and qualified
to a higher standard than commer-
cial components.
They must also consider the se-
curity of the system that is pre-
venting unauthorised people from
making modifications to the sys-
tem, as this could potentially lead
to catastrophic results.
Using a programmable SoC pro-
vides the ability to use its secure
boot capability to prevent unau-

thorised programmes and bit
streams from being configured
into the system.

Conclusion
At both the system and device
level, the use of a programmable
SoC offers a number of benefits
providing for greater levels of in-
tegration, allowing for a more
weight and power efficient sys-
tem. Modern high-level synthesis
tools enable the rapid develop-
ment of image processing func-
tions that can be used within
many open-source commonly
used frameworks.

Aaron Behman is
director of
strategic marketing
at Xilinx

and Adam Taylor
is an embedded
systems
consultant
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Colour guide

Theju Bernard discusses
colour brightness matching
in automobile LCD panels
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Today, more and more vehi-
cle models include displays
in the instrument cluster,

centre console, rear-view mirror,
and in the rear seats to keep the
kids entertained. Manufacturers
go to great lengths to create
styling and branding for each
model and the styling extends
from the exterior vehicle body to
the interior passenger cabin.
Increasingly, it is important that
each display has the desired look
and matches the other adjacent or
nearby displays.
And as displays become critical
in relaying important safety infor-
mation to the driver, such as the
backup camera image, ensuring
the displays are highly reliable
and present this information accu-
rately is a must.
The need for gamma correction
originated with the invention of
CRT TV displays. The CRT uses
an electron beam raster to illumi-
nate the phosphor coating behind
the display front panel. The ap-
plied grid control voltage propor-
tionately controls the luminous
intensity and it follows the power
law:

Luminous intensity = Control
voltage to the power gamma

This is inherently non-linear. The
nominal gamma for the CRT is
about 2.5. The human eye on the
other hand has an inverse re-
sponse and is relatively sensitive
to changes in the darker portion of
the greyscale. Therefore, to make
the final image display the
greyscale true-depth variation to
the human eye, gamma correction
must be implemented on the red,
green and blue signals prior to

transmission. This is done at the
system where the video originates,
such as a TV broadcast camera.
Gamma correction, also known
as gamma calibration, can ensure
consistent brightness and colour

matching of TFT-LCD panels
used in automobiles.
Cameras are designed to output
a voltage that is proportional to
luminous intensity raised to power
1/2.5 or luminous intensity raised

to power 0.4. Since a gamma
slightly greater than 1.0 is pre-
ferred, the broadcast standard typ-
ically uses a gamma of 0.5, which
leads to a system gamma of 1.25.
Fig. 1 shows that the camera’s
built-in gamma response is the in-
verse of the CRT response and
therefore no additional system
gamma correction is required.
However, the TFT-LCD’s signal
must be adjusted to compensate
for the camera’s gamma adjust-
ment, which was originally set for
the CRT display.

Gamma calibrating
TFT-LCD panels are increasingly
used in an automobile’s instru-
ment cluster, infotainment and
navigation head unit, and ad-
vanced driver assistance system
(adas) smart mirrors. They do not
have an electron gun and phos-
phors to generate luminous inten-
sity, but instead apply a voltage to
a liquid crystal pixel, which con-
trols the transmittance of “back-
light” through the pixel. A cold
cathode fluorescent lamp or LED
array is used to provide the back-
light. The voltage applied to a liq-
uid crystal pixel controls the
amount of backlight allowed to
pass to the front to recreate the
transmitted image and this defines
the transmission curve for the
TFT-LCD.
The gamma of the TFT-LCD
differs from the CRT; however, it
does have a slight gamma re-
sponse. Legacy broadcast systems
have gamma correction built into
the transmission to compensate
for CRT gamma response, and this
combines with the inverse re-
sponse as perceived by the human
eye. Therefore, gamma correction

Fig. 1: Gamma for legacy CRT systems

Fig. 2: Gamma for LCD systems

Fig. 3: Changes in relative intensity compared
with gamma response

must be done to the signal before
applying it to the TFT-LCD pix-
els.
It is necessary that TFT-LCD
gamma correction follows that of
a CRT display. The incoming
video signals are digital and the
gamma correction code is applied
to the digital-to-analogue con-
verter (DAC), which generates the
voltage that is then applied to the
pixels.
These gamma correction codes
help panel display manufacturers
determine applicable codes that
enable the required visual per-
formance. Often the system can
store multiple gamma correction
settings for varying ambient light
conditions. Fig. 2 shows the nor-
malised gamma correction for use
with TFT-LCD panels to achieve a
system gamma of 1.0.
Digital video data, typically
low-voltage differential signalling
(LVDS), must be converted using
a DAC to generate an analogue

voltage for the pixel. Gamma is
corrected – intentionally made
non-linear – by the use of piece-
wise non-linear DACs in the
panel’s source and column driv-
ers. The source driver DACs de-
termine how many different
voltage steps can be applied to the
pixels. For example, an 8bit DAC
yields 28 or 256 steps of possible
greyscale. Fig. 3 shows the per-
ception of changes in greyscale
intensity caused by each voltage
step is relative to the panel’s
gamma response – voltage-trans-
mission or V-T curve – and the
response of the eye.
The non-linear nature of gamma
correction results in compressed
image data that reside at the low
luminance level, with little or no
compression at the high lumi-
nance level. The low-level com-
pression makes the image data in
the dark-to-not-so-dark region
stand out and be more discerning
to the human eye. This improves
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Fig. 4: Simplified TFT-LCD panel

Fig. 5: From top to bottom,
examples of high, nominal and
low gamma for a given picture

the image depth.
And as an added bonus, the
compression and non-linearity re-
sults in a lower number of bits
used for luminance coding, for ex-
ample 8bit for non-linear versus
12 or 14bit if it were linear. The
compression also helps reduce
video signal noise, if any exists.

Programmable gamma buffer
To change the LCD panel’s
gamma response to a desired V-T
transfer function, the panel’s
source (column) driver DACs
may use various reference volt-
ages applied at multiple tap
points. These voltages force each
DAC to have a certain desired
non-linear operation. The refer-
ence voltages are often supplied
by gamma buffer ICs, which are
generally buffer amplifiers that
drive the analogue voltages to the
DAC taps.
The gamma buffer ICs can be
static or programmable.
Fig. 4 shows a simplified system

block diagram of a TFT-LCD
panel.
With the capability to control
the DAC taps, automotive LCD
panel makers can fine-tune the
voltages to adjust or calibrate fur-
ther the panel’s non-linear gamma
response, also called gamma cali-
bration.
It allows an automotive LCD
panel maker to ensure that all its
LCD panels of a certain model ex-
hibit the same gamma response
from panel to panel.
This means any potential visual
performance variations, caused by
things such as variances in LCD
fabrication and manufacturing, are
reduced and thus the automotive
LCD panel maker has a more con-
sistent and visually appealing
product. Consumers can be as-
sured that the vehicle they pur-
chase will include displays that
visually perform like the ones
they saw during their test drive at
the dealership.
Panel makers ultimately decide

how they want to calibrate the
gamma response – for example
gamma = 2.2, 2.0, 1.8, or a combi-
nation of gammas based on the in-
tended brightness – so their
display has a certain look. It’s
noteworthy that gamma character-
istics tend to shift with wide view-
ing angles and different ambient
lighting conditions. When shop-
ping for a car at the dealership, it
would be a good idea to compare
the display under bright light and
low light conditions to determine
whether the image presented is
visually appealing.

Different gamma
Fig. 5 compares the same image,
but with different overall gamma.
The differences are easily discern-
able. The middle image, is the
nominal (original) gamma (for ex-
ample gamma = 2.2), while the
top image is more than nominal
and the bottom image is less than
nominal.
The bottom image loses contrast
as the darks disappear, and be-
comes more washed out. The top
image gets more contrast, but
overall has more darkened area.

Display settings
Automotive LCD panels have
black-to-white endpoint levels
that are fixed by the capability of
the source driver. However, digital
adjustments can be made to the
signal during video data process-
ing. Brightness can also vary by
simply adjusting the LCD panel’s
backlight intensity, which adds
another dimension to system per-
formance. Often the display con-
trols can be adjusted for
brightness and contrast, and for
day and night settings.
The programmable gamma

buffer simplifies the task of evalu-
ating and setting the display trans-
fer function by moving it into the
manufacturing cycle of the auto
display maker. These gamma set-
tings are programmed into the
eeprom and are transferred to the
DAC on power up.
Some have multiple banks to
hold more than one display profile
for various ambient light condi-
tions, and a custom setting that
could be user programmable with
the facility to save and store it.
The manufacturer set gamma
profile is generally adequate for
most automotive applications.
This programming is done during
the initial setup, after which the
profile is never changed, unless
fine-tuning is required to improve
the display’s visual performance.

Conclusion
Automotive LCD panel manufac-
turers strive to make their display
panels visually desirable to car
makers and consumers. Doing so
requires a stable gamma buffer
reference that ensures the video
colour images displayed on their
LCD panels are matched with the
exact same contrast, brightness
and colour across all displays.
This can be accomplished by
using a high accuracy program-
mable gamma buffer.

Theju Bernard
is a principal
applications
engineer at
Intersil
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CONNECTED CATS

Jaguar’s F-Type sports car continues to
evolve, with a fresh look, state-of-the-art
infotainment system and ReRun app
that combines vehicle data with GoPro
video to enhance the driving experience
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Since launch in 2012,
Jaguar’s all-aluminium two-
seater has firmly established

itself as the best-selling sports car
in its segment in its home market
and has won nearly 160 awards
worldwide. The balance of design,
performance and dynamics has al-
ways made the F-Type unique, in
a range that has evolved to in-
clude coupé bodystyles, manual
transmissions and intelligent all-
wheel drive.
The latest F-Type range offers
more driver-focused technology
and a broader model range, com-
prising 22 derivatives from the
purist appeal of the rear-wheel
drive, 340PS to the 320km/hr, all-
wheel drive SVR – Jaguar’s all-
weather supercar.
Every F-Type now features
Touch Pro infotainment. Its fast
responses, intuitive tablet-style
operation, intelligent navigation
functions such as Share ETA and
online services such as real-time
traffic and live weather reports put
information at the driver’s finger-
tips.
True enthusiasts will be able to
capture and share their driving ex-

periences using the ReRun app
developed in collaboration with
GoPro. ReRun combines real-time
video from the driver’s GoPro
with key vehicle performance data
including speed, throttle position,
gear selection, braking force and g
force. The high quality video – in-
cluding highlights sections – can
be downloaded to the driver’s
smartphone and shared on social
media.
Full LED headlights boost vi-
sual appeal further and help im-
prove driver safety and comfort.
“Great sports car design is about
proportion and purity,” said Ian
Callum, director of design at
Jaguar. “The most challenging el-
ement of the process for designers
is to focus on and maintain an ex-
citing silhouette that promises per-
formance. For the 2018 model
year F-Type, we looked at how we
could fine-tune key details to de-
liver even more clarity of purpose
in the overall design – for the
driver, the passenger and onlook-
ers.”
Joining the F-Type’s suite of
driver-focused assistance systems
is a semi-automated park-assist

function designed to make parallel
parking in even the tightest of
spaces quicker and easier. When
passing a potential space, the car’s
ultrasonic parking sensors meas-
ure its length. If suitable, the sys-
tem takes care of the steering; all
the driver has to do is press a but-
ton, engage reverse and control
the throttle and brakes. The sys-
tem will also guide the vehicle out
of the space when it’s time to
leave.

LEDs
At the front end, LED headlights
add a technological edge. Inside,
lightweight slimline seats deliver
more style, more room and greater
comfort. A harmonious selection
of interior finishes and materials
give a more exotic feel.
The full LED headlights help
signal clarity in the F-Type’s de-
sign language. Jaguar’s distinctive
J-Blade daytime running lights are
retained, and these now double as
the direction indicators, with the
lamp’s eyelid indexing with the
bonnet’s cutline to accentuate the
lights’ multi-layered graphics.
The improved aesthetics are
matched by performance and
functionality: light from the LEDs
has a colour temperature of 5500
to 6000K, making it similar to
natural daylight. Putting higher-
quality light on the road improves
visibility, helps alleviate fatigue
on long drives and makes it easier
for drivers to spot hazards earlier.
The adaptive front lighting
makes the LED headlights more
effective. Networking them to the
vehicle’s suite of sensors enables
them to switch intelligently be-
tween the four main driving
modes of city, country, motorway
and bad weather.

Enthusiasts will be able to capture and share their driving experiences using the ReRun app

Jaguar has updated LED lighting

In normal conditions at up to
48km/hr, city mode provides a
wide-angle low beam setting that
helps the driver see pedestrians
and side roads more easily in
built-up areas. To aid progress in
heavy rain, bad weather mode ac-
tivates at speeds of up to 64km/hr.
When the F-Type accelerates
above 48km/hr, country mode ac-
tivates, providing a narrower,
longer beam to improve distance
visibility. At speeds beyond
90km/hr, motorway mode sets its
focus further down the road.
The LED rear light clusters have
been updated. The characteristic
light graphic of a horizontal line
intersecting a roundel – a feature
inherited from the iconic Jaguar
E-type – is now accentuated by
darker lenses to give the car a
more purposeful appearance.

Infotainment
The Touch Pro comes to the F-
Type for the first time, bringing
levels of in-car technology from
navigation that can tell the
driver’s friends when he or she
will arrive to a Spotify app that
can recommend playlists, to the
ReRun app developed in collabo-
ration with GoPro
ReRun enables real-time video
from the GoPro camera to be
overlaid with key performance
data from the F-Type, including
speed, throttle position, gear se-
lection, braking force, g-force and
steering wheel angle.
The data are displayed using
animated gauges.
With the smartphone connected
wirelessly to the GoPro and to the
infotainment system via USB,
drivers are ready to start record-

ing. Performance data are taken
directly from the vehicle’s elec-
tronic control networks to the
ReRun app, allowing it to be over-
laid in real time with the footage
from the GoPro. A feature analy-
ses the data to capture highlights
such as peak cornering and brak-
ing forces.
“The ReRun app combines sev-
eral unique features from our de-
veloper toolkits to help F-Type
drivers create premium quality,
easy-to-share videos of their driv-
ing experiences,” said Adam
Silver, senior director of GoPro.
“Thanks to the close collaboration
between Jaguar Land Rover’s In-
Control Apps team and our devel-
oper programme team, ReRun
offers outstanding functionality
and is intuitive to use. We’re look-
ing forward to the launch and see-
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ing the first customer videos on-
line.”
The app lets drivers download
either the entire video with high-
lights included, or just the high-
lights – and there’s also an editing
function. The videos are easy to
share via social media platforms,
making it possible for the driver
to post their driving experiences
across the internet.
ReRun is compatible with all F-
Type models equipped with In-
Control Apps, and with iOS
devices and GoPro cameras.
ReRun is available in English,
French, German, Italian,
Portuguese and Spanish.
Touch Pro is the most advanced
infotainment system offered by
Jaguar and is now standard equip-
ment across the entire F-Type
range. It was designed and devel-
oped around a quad-core proces-
sor, high-speed 60Gbyte
solid-state drive (SSD) and fast
Ethernet network.
The system’s 20.5cm capacitive
touchscreen features quality

Exotic feel: Inside the F-Type

ReRun lets real-time video from the GoPro camera be
overlaid with key performance data

graphics and the home screen can
be customised and widgets added
to provide shortcuts to specific
features and functions. More cus-
tomised home screens can be
added if desired.
Data stored on the SSD can be
accessed more quickly than with
conventional hard drive technol-
ogy, making the graphics more re-

sponsive. Zooming in and out of
maps can be done with pinch-and-
pan gestures as on a smartphone
or tablet.
A 4G data connection enables
access to a suite of smart, loca-
tion-based features. For example,
enter a destination and Fuel
Finder will check if there’s
enough fuel in the tank to get
there. If not, this will be flagged
and filling stations on the route
that are within range are displayed
on the map: tapping on one of
them is all it takes to add it as a
waypoint. Fuel prices can also be
shown.
Commute Mode learns daily
drives so it can offer alternative
routes to avoid congestion using
historical and real-time traffic in-
formation. But if the car does get
caught in a jam, Share ETA can
send destination, current location
and estimated time of arrival to
selected contacts via email or text
message. If the ETA slips, the sys-
tem can automatically follow up
with an update.
Touch Pro’s smart navigation

features can help even as the jour-
ney is coming to an end: Arrival
Mode adds a 360˚ interactive view
of the destination alongside the
map display when the car is 200m
distant – it can even show where
the nearest available parking
spaces are and provide directions.
A companion app for iOS and
Android smartphones enables
door-to-door route planning and
guidance and can help drivers
complete the final stage of their
journey on foot. The app also en-
ables synching of routes and desti-
nations between devices and the
Touch Pro system so routes can be
set in advance and uploaded auto-
matically once in the car.
InControl Touch Pro provides
better audio performance, and of-

fers a choice of two systems de-
veloped for the F-Type with ex-
perts from Meridian. The
standard-fit system has ten speak-
ers, while the optional Surround
Sound system has 12 speakers and
delivers clear, crisp sound opti-
mised for driver and passenger.
The experience is enriched with
Gracenote album art stored on the
SSD drive – 10Gbyte is dedicated
to user media storage. Touch Pro
also has smart functions such as
“Play more like this”, which auto-
matically compiles playlists, or
Music Queue, which makes it
easy to search for and add songs,
albums or artists to a music queue
while the current track is playing.
Jaguar Land Rover is on a mis-
sion to transform the way cus-

tomers listen to music in cars,
which is why an app was devel-
oped with Spotify for streaming
music. Accessed using InControl
apps, the app mirrors the Spotify
interface that users will recognise
from their smartphones – intuitive
swipe and touch gestures are used
to navigate content, helping re-
duce distraction.
Tapping into Spotify’s deep
learning, which recognises listen-
ing habits, users can access Just
for You playlists containing rec-
ommended tracks, saving time
when scrolling through music on
the move. Drivers in low-signal
areas don’t need to worry, as Spo-
tify’s offline mode will display
downloaded content even if there
is a poor internet connection.
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With version 8.5 SP2 of
Candela Studio, Vector
presents a way to create
Autosar-compliant con-
figurations of the diag-
nostic basic software for
vehicle ECUs.

It lets development
teams at vehicle and ECU
manufacturers generate
Autosar Diagnostic Ex-
tract (Dext) files at the
press of a button.

Dext is an extension of
the Autosar system de-
scription. It is used to de-
scribe the unified
diagnostic services sup-
ported by Autosar ECUs.

Beginning with service
pack two of version 8.5,
the Candela Studio diag-

Tool generates Autosar Dext files

nostic specification tool
has an export function for
generating the Dext. The
exported files correspond
to the Dext template stan-
dard introduced with Au-
tosar 4.2.

Diagnostic develop-

ment teams at vehicle and
ECU manufacturers
should thereby be able to
configure the diagnostics-
related components of the
Autosar basic software
faster and more easily.

Diagnostic users can

create diagnostic descrip-
tions with the user inter-
face. These descriptions
can then be consumed in
further process steps, say
data supply for testers or
validation.

Another advantage of
the tool is the simple
migration of already ex-
isting and common diag-
nostic formats, such as
ODX, into the Dext for-
mat.

DaVinci Configurator
Pro from Vector can read
the generated Dext files
and use them for the auto-
matic configuration of the
diagnostics-related Au-
tosar components in the
basic software.

Rugged router realises resilient radio
A rugged router featuring
the Cisco 5921 embedded
services router (ESR) is
available from Eurotech
to provide resilient radio
connectivity in vehicles.

Designed for harsh en-
vironments, the Boltmar
20-28 is certified for the
transportation sector in-
cluding rolling stock
(EN50155) and fire and
smoke (EN45545) and is
pre-certified for some cel-
lular carriers.

It guarantees protection
by using rugged circular
connectors and a fanless
IP66 design, enabling op-
eration from -40 to

+70˚C. The class S2
power supply supports
voltage inputs from 9 to
137.5V DC and copes
with 10ms power out-
ages; isolation of serial
and digital IO ports adds
extra protection.

The unit supports up to
two UMTS, HSPA or
LTE cellular modems
with dual sim for im-
proved roaming cover-
age.

Connectivity includes
dual Gigabit Ethernet,
Can bus, wifi 802.11
a/b/g/n, Bluetooth Low
Energy and GPS with
dead reckoning.

Hardware features suit
Cisco ESR requirements,
including commercial, in-
dustrial, homeland secu-
rity, emergency response
and mobile IoT.

The embedded ESR’s
network optimisation ca-
pabilities enable self-
forming and self-healing
networks that support tra-
ditional and IoT services,
such as remote sensor
management, ve-
hicle-to-vehicle
communications,
passenger high-
speed networks,
and on-board
and track-side crew

communications.
For edge and fog com-

puting, it includes the
Everyware Software
Framework, a commer-
cial enterprise-ready edi-
tion of Eclipse Kura, the
open source Java/OSGi
middleware for IoT gate-
ways.

The A1377 from Allegro
Microsystems is a pro-
grammable linear Hall-
effect sensor IC for appli-
cations that require high
accuracy and high resolu-
tion without compromis-
ing bandwidth.

The device uses seg-
mented, linearly interpo-
lated temperature comp-
ensation technology to re-
duce the total error of the
device across the whole
temperature range. As a
result, it is suited to linear
and rotary position sens-
ing in automotive appli-
cations such as actuators
and valves.

Available in a through-
hole, small form factor,
single in-line package
(SIP), it has a broad range
of sensitivities and offset
operating bandwidths.
The accuracy and flexi-
bility is enhanced with
user programmability, via
the supply voltage and
output pins.

This ratiometric Hall-

effect sensor IC provides
a voltage output that is
proportional to the ap-
plied magnetic field. The
quiescent voltage output
is user-adjustable from
approximately five to 95
per cent of the supply
voltage. Sensitivity is ad-
justable from 1 to
14mV/G.

Each bicmos mono-
lithic circuit integrates a
Hall element, tempera-
ture-compensating cir-
cuitry to reduce the
intrinsic sensitivity drift
of the Hall element,
small-signal high-gain
amplifier, clamped low-
impedance output stage
and proprietary dynamic
offset cancellation tech-
nique. Operating temper-
ature is -40 to +150˚C.

The sensor is provided
in a three-pin single in-
line package with inte-
grated bypass capacitors.
It is lead (Pb) free, with
100 per cent matt-tin
lead-frame plating.

Programmable Hall
sensor reduces error

A stress and trigger mod-
ule from Göpel Electronic
can manipulate Can and
Can FD communications
enabling accurate proto-
col tests.

The functionality is
available as an extended
option for the Series 61
communications con-
trollers.

The Basic Can6153
STM interferes with Can
and Can FD messages re-
sulting in the generation
of error frames. In addi-
tion, external resources
can be controlled via trig-
ger output to specific
frames or triggered via a
trigger input.

The Can-IP has been
extended by correspon-
ding disturbance func-
tions.

The parameterisation is

Module manipulates Can FD
carried out using the com-
pany’s API allowing the
module to be integrated
into user-specific prod-
ucts.

The disturbance func-
tion supports Can FD as
well as the standard Can
protocol on one of four
configurable ports. Ether-
net is the host interface;
alternatively PXI, PCI
and USB are available.

Glass-encapsulated ther-
mistors can provide long-
term stability and reli-
ability for high-accuracy
temperature sensing in
automotive applications.

Hermetically sealed,
the Ametherm DG de-
vices can eliminate errors
in resistance readings due
to moisture penetration
and are 1.5mm diameter.

Operating temperature
is -55 to +200˚C. They
can be encapsulated in
housings such as ring lugs
and hex nuts.

There are four resist-

Thermistors provide stability

ance values at +25˚C –
10, 40, 50 and 100kΩ –
with tolerances down to
±2%, dissipation constant
of 3.0mW/˚C and thermal
time constant of 6s.

The devices provide
TCRs of -3.9, -4.4 and
-4.75%/˚C; beta values of
3500, 3950 and 4200K;
and 32 AWG dumet wire
leads.
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Fujitsu Electronics has
launched a fram as the
first component of a prod-
uct group designed for an
operating temperature up
to +125˚°C and qualified
to AEC-Q100.

The MB85RS256TY is

said to provide high-
speed random access and
high write endurance al-
lowing instant and contin-
uous data storage in
applications such as
airbag data storage, event
data recorders, battery

Three-terminal capacitors
from Murata are said to
meet high-speed proces-
sor needs in automobile
safety systems.

The NFM18HC series
of three-terminal ceramic
multilayer capacitors are
for high reliability auto-
mobile applications such
as preventive safety sys-
tems and adas.

The use of a three-ter-
minal capacitor as op-
posed to a conventional
two-terminal helps reduce
board area. The power
circuit of a processor re-
quires many decoupling
capacitors to reduce that
impedance, thereby sup-
pressing fluctuation of the
power voltage, and in-
creasing stability.

As the processing speed
– operating frequency –
of the processor in-
creases, the control of im-
pedance across a wide
frequency band is impor-
tant and one problem is
that dozens or hundreds
of decoupling capacitors
are needed and these oc-
cupy a lot of space.

The three-terminal ce-
ramic capacitor has a
smaller equivalent series
inductance than conven-
tional two-terminal com-
ponents, thus reducing
the overall impedance.
This lowers the number

Three-terminal capacitors
see reduced board area

of capacitors that need to
be used for higher fre-
quency bands, freeing up
board space for other
components and making
it possible to reduce the

PCB area required.
This has resulted in its

wide adoption for smart-
phones and other devices
where compactness and
high density are needed

for mounted high-speed
processors. The use in the
automotive market has
surged recently due to the
demand for high perform-
ance processors and
smaller electronics.

This has driven the in-
crease in high-function-
ing multitasking onboard
equipment such as adas,
preventive safety systems
and in-vehicle infotain-
ment. The capacitors
come in a 1.6 by 0.8mm
package and conform to
AEC-Q200.

Fram hits AEC-Q100 management systems,
adas, navigation and info-
tainment systems.

The 256kbit device has
an SPI and an operating
voltage of 1.8 to 3.6V.
Operating temperature is
-40 to +125˚C. Write en-
durance is 1013 and it is
housed in a standard
SOP-8 package.

Engineering samples
are available now. AEC-
Q100 qualifications are
scheduled to be com-
pleted in July 2017.

POF transceiver implements physical layer
KDPOF plans to sample
in August an automotive
Gigabit Ethernet plastic
optical fibre (POF) trans-
ceiver that implements
the physical layer of Gi-
gabit Ethernet over POF.

Optimised for low
power and small foot-

print, it transmits data at
1000/100Mbit/s on stan-
dard SI-POF, MC-POF or
PCS, according to
1000baseRH (IEEE
802.3bv).

The KD1053 is for use
with automotive qualified
photonics, including
650nm RCLED, LED
and Si PIN PD that are
used in existing automo-
tive products, with
updated analogue opto-
electronics interfaces.

The transceiver sup-
ports different standards –
RGMII, RMII, MII,
SGMII, 1000baseX and
100baseX – for the host
digital interface. This

simplifies the system and
board level designs. Also,
it provides a serial man-
agement interface (SMI).

Manufacture is based
on a 65nm cmos process.

Applications include
communications back-
bone, smart antenna link,
infotainment, battery
management systems and
adas.

Its built-in analogue in-
terface simplifies connec-
tivity to fibre optic
transceivers. Products
able to incorporate POF
ports based on the device
ASSP include ECUs,
switches, cameras and in-
fotainment nodes.

Mass production has
started of the Alps Elec-
tric SKPS Tact switch
with soft operating feel,
combining a high operat-
ing force with a long op-
erating life for in-vehicle
controls.

Typical applications in-
clude air conditioning
controls in the centre con-
sole, audio-visual system
controls on the steering
wheel, and switches en-
abling hands-free calls.

The model has dimen-
sions of 5.9 by 6.0 by
5.0mm and operating
forces of 3.0 or 3.6N. Life
is 300,000 cycles.

The travel is shorter
than earlier products, re-
duced from 1.3 to
1.05mm. Changes were
also made to the sliding
structure of the main stem
and rubber dome. A struc-
ture preventing ingress by
dust or dirt was adopted
to curb contact issues
while achieving the same
quiet operation as earlier
products.

Maximum rating is
50mA, 16V DC, and ini-
tial contact resistance is
100mΩ maximum.

Soft touch
switch with
high force

Telematics devices suit
connected vehicle use
Two high-end telematics
devices for connected ve-
hicle applications have
been introduced by
Calamp.

They address growing
demand in Europe and
Latin America for more
connected vehicle tech-
nology and enable appli-
cations such as fleet
management, usage-
based insurance, crash
notification, stolen vehi-
cle recovery, vehicle fi-
nance and auto rental.

For fleet management
applications, the LMU-
2640 incorporates the
flexibility of GSM and

GPRS wireless communi-
cations along with sensi-
tive GPS, a processing
engine and a triple-axis
accelerometer that detects
and communicates driver
behaviour.

It supports the com-
pany’s ICN instant crash
notification services suite,
delivered via email, SMS
or through an API.

For track-and-trace
applications, the
LMU-200 provides
connectivity through
GPRS. It has sensitive
GPS, motion detection,
remote starter disable and
built-in antennas that

lower deployment costs
and simplify installation.

Built on scalable hard-
ware and a device man-
agement platform suite,
each uses the company’s
Peg on-board alert engine
and processing environ-
ment as well as the Puls
over-the-air device man-
agement and maintenance
application.
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A customisable and ex-
tensible development tool
that simplifies the verifi-
cation of automotive sys-
tem behaviour in a
run-time environment has
been released by Elektro-
bit. Platform-agnostic,
EB Solys helps car mak-
ers and suppliers save
time and costs during
software development
and bug fixing and en-
sures the final product
performs without error.

Advanced automotive
systems that enable con-
nectivity and highly auto-
mated driving features
must overcome complex
technical problems. To do
so, projects often require
extensive collaboration
among numerous soft-
ware suppliers with dif-
ferent development
methods.

This tool visualises how

Tool simplifies software projects

software components in-
teract with each other and
allows developers to
monitor and verify actual
runtime behaviour against
the software architecture
in real time. Through
graphical and program-
matic analysis, compli-
ance issues and other
conflicts can be pin-
pointed and resolved,
saving time and re-
sources.

Previously known as
EB Race, the tool now

has more features includ-
ing continuous integra-
tion support with EB
Solys Auto for permanent
key performance indica-
tor measurements during
the entire project lifecy-
cle. The built-in script en-
gine has an application
programming interface
for data post-processing,
facilitating efficient and
formal data analysis.

The company has also
been granted Asil-D cer-
tification for EB Tresos

Safety RTE. The run-time
environment plays a role
in Autosar architecture by
providing the main inter-
face and ensuring the safe
communications between
application software com-
ponents.

Certification agency
Exida has confirmed that
all EB Tresos Safety
products ensure safe and
efficient communications
between ECU software
applications, according to
ISO 26262.

A modular automotive
reference system from On
Semiconductor gives sys-
tem and software devel-
opers a ready-to-use
camera for research and
development activities.

The Mars platform lets
users reconfigure cameras
with different lenses,
image sensors, image sig-
nal processors and com-
munications options for
rapid prototyping and ex-
perimentation.

The system can be used
for the full spectrum of
automotive camera appli-
cations including adas,
surround and rear view-
ing systems, in-cabin
cameras for gesture

recognition, driver eye
monitoring or light level
inspection purposes, and
autonomous driving.

Due to the different
boards available, engi-
neers have access to
image sensors and co-
processors, plus various
automotive communica-
tions protocols from third
party suppliers.

This modular approach
means time-consuming
activities such as creating
custom boards, testing
high-speed interface stan-
dards or writing code for
drivers are not necessary.

Mars is supported by an
ecosystem, encompassing
software development

Reference platform aids
imaging development

tools, schematics, ger-
bers, bill-of-materials and
more. A user guide is also
included.

The support of com-
monly used communica-
tions standards such

as GMSL, FPD-Link,
LVDS, Mipi and Ethernet
enables direct interfacing
with existing vehicle
ECUs. Modules are al-
ready prequalified with
third party products.

An on-chip debugging
emulator is intended as a
development environ-
ment for the latest devices
in the Renesas RH850,
RX and RL78 families of
microcontrollers and for
automotive SoCs.

The E2 emulator sup-
ports the extended debug-
ging functionality of the

RH850 and contributes to
shortening the time re-
quired for Can communi-
cations and the current
consumption debugging.

Additional debugging
features required for soft-
ware development have
been integrated into the
device. Specifically, it re-
duces the time required to

Emulator acts as development environment
determine the cause of an
error during Can commu-
nications by providing a
connection to the bus that
allows message timing to
be matched with execut-
ing code; it also makes it
easier to determine the
cause of current con-
sumption peak by moni-
toring the current draw of
the device and correlating
that with the code.

The emulator can stop
the programme when it
detects that the interrupt
response time has ex-
ceeded a specified limit,
and record and display
trace data relating to Can
communications recep-

tion and interrupt re-
sponse processing simul-
taneously.

The method for measur-
ing Can communications
response time can allow
trace analysis of Can
communications and pro-
gramme operation to be
performed by the emula-
tor alone, and reduce the
time to determine the
cause of an error.

The emulator can
display the programme
operation and current
consumption together,
making it easier to iden-
tify areas where current
reduction should be tar-
geted.


