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BMW and Micron collaborate on memory

The monthly magazine for automotive electronics engineers

VW to invest €44bn
in future technology

Volkswagen plans to
spend €44bn over the
next five years on e-mobility, autonomous driving, mobility services and
digitalisation in its vehicles and at its plants.
This represents approximately one-third of total
expenditure for the 20192023 period and is the
outcome of the group’s
planning round, which
has now been completed
and was discussed and
endorsed by its supervisory board last month.
“One aim of the Volkswagen Group’s strategy
is to speed up the pace of
innovation,” said Herbert
Diess, CEO of Volkswagen Aktiengesellschaft.
“We are focusing our investments on the future
fields of mobility and systematically implementing
our strategy.”
Volkswagen is working
on improving earnings at
all brands and companies
to finance this from its
own resources.

Programmes to secure
the agreed targets have
been initiated by the
brands and companies.
“We stand by our investment and cost targets,
we are focused and disciplined, and we will systematically continue on
our chosen path,” said
Frank Witter, group board
member for finance.
The capital expenditure
ratio and the R&D ratio in
the group’s automotive
division are to continue to
decline to a level of six
per cent from 2020 onwards. The net cash flow
target of a minimum of
€10bn by 2020 remains
valid. The diesel crisis
will, however, still impact
cash outflows in planning
years 2019 and 2020.
The joint ventures in
China are not consolidated and are therefore
not included in the plans.
These joint venture companies provide their own
funding for investments
in plants and products.

The supervisory board
also consulted on further
future projects. The talks
with Ford about an industrial cooperation announced earlier are
progressing positively.
The two companies complement each other in
terms of products and regions. The joint development and manufacture of
light commercial vehicles
is at the core of the envisaged cooperation.
Volkswagen expects
significant synergy effects from the potential to
lower costs or increase
performance via scales.
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Micron Technology is
collaborating with BMW
to advance the development of automotive memory used in vehicles.
Memory and storage
are key components in accelerating the intelligence
and user experience in vehicle systems, including
in-cabin infotainment as
well as adas, which will
play an important role in
making self-driving autonomous cars a reality.
Micron and BMW plan
to intensify their efforts
towards testing and development of automotive
memory at Micron’s laboratory in Munich.
Using BMW’s test automation framework as a
car emulator platform, the
two companies will work
together to define and
validate memory and
storage for future platforms. The collaborative
effort will leverage Micron’s memory and storage technology expertise,
along with its portfolio of
dram, NAND and NOR
technologies, including
LP-dram, e.MMC, UFS
and SSD storage.
Micron says it recognises the importance of
validating and testing automotive memory technologies for robustness
and reliability before releasing them to the market. Micron’s laboratory
expertise in developing
automotive memory techVehicle Electronics

nologies could let BMW
raise the quality of the
driving experience in automobiles of the future.
“The incorporation of
new features and capabil-

ities in advanced in-vehicle infotainment and
adas, such as voice recognition, hand gesturing and
image recognition, are
driving an explosive

growth in both volatile
and non-volatile memory
embedded in vehicles, accelerating intelligence at
the edge,” said Micron
VP Giorgio Scuro.

Ford shines light on night driving

Ford has introduced lighting technology for the Focus that uses road signs
and lane markings as the cue to adjust headlight beams that better
illuminate the road ahead. This might be to widen the beam when
approaching a roundabout so drivers can see pedestrians and cyclists at
the kerbside more easily.
Rather than depending on GPS mapping, which does not always reflect
the latest road layout changes, the system offers real-world warning of
what lies ahead. By harnessing camera and lighting technologies, the
adaptive front lighting system tracks lane markings so it can direct
headlamps into curves before the driver has even turned the wheel.
The front facing camera on the Focus already supports technologies
that help drivers keep the vehicle centred in the lane, maintain a
comfortable driving distance from vehicles ahead and warn drivers
against driving the wrong way onto a motorway. Mounted on the inside
of the windscreen, below the rear-view mirror, it can monitor road signs
and markings up to 65m ahead, enabling the system’s dynamic bending
function to come into play much sooner than if only reliant on steering
inputs.
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Autosar seeks to harmonise
Adaptive and Classic platforms

Last month’s Autosar
Open Conference in
Shanghai saw the synchronised release of the
Autosar Classic R4.4 and
Adaptive R18-10 platforms with updates to
harmonise the two. The
19-03 release will be focusing on consolidation
of the 18-10 releases.
For the Adaptive platform, developed to support high performance
microprocessors, there
are improvements in the
safety and security demands for autonomous
driving vehicles, software
downloads over the air
and service-oriented communications.
Release 18-10 also features a full network binding of the DDS data
distribution service.
With the release, automotive manufacturers can
implement an Autosar
Adaptive framework with
DDS and develop autonomous systems, such
as levels four and five autonomous vehicles.
DDS lets Autosar support highly autonomous
systems with a production-ready communications framework that
delivers the reliability,
scalability and performance needed for these
complex systems.
The Adaptive platform

RTI’s connectivity software is built on the DDS
standard and provides a data-centric architecture
for autonomous systems

is a software standard designed to meet the increasing
technology
demands of new automotive applications. DDS is
being rapidly adopted by
automotive OEMs as a
framework to solve complex problems in levels
four and five autonomous
systems.
With 18-10, users can
implement an Adaptive
framework with DDS.
The release helps solve a
number of safety and connectivity problems that
OEM software development teams face in
supporting affordable,
premium and luxury
model vehicles.
It lets developers configure the platform dynamically to support the
various operating modes
and hardware capabilities
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of each car platform.
Real-Time Innovations
(RTI) worked with the
Autosar Consortium on
the implementation, as
both the DDS and Autosar standards contribute
to an ecosystem for autonomous systems.
“RTI’s
connectivity
software is built on the
DDS standard and provides a modern, data-centric architecture for
autonomous systems,”
said Bob Leigh, senior director of autonomous vehicles at RTI. “Auto
manufacturers across the
world rely on its standard-based, proven platform
to
streamline
development
through
every stage from design
to production.”
In the Adaptive platform, the DDS compo-

nents are optimised for
end-to-end data sharing
with little to no custom
integration. As a result,
the DDS-based technology eliminates complex
integration and security
challenges for OEMs by
providing a data-centric
interoperable framework
that supports all operating
systems and processor architectures commonly
used by OEMs and their
suppliers.
Automotive manufacturers can also leverage
other technologies outside of the Autosar specification
including
cloud-based and backend systems, as well as
additional components
that are common within
the automotive industry,
such as Matlab and
Simulink as well as
DSpace, Linux and QNX
platforms.
• Vector has introduced
vVirtual Target, a tool for
virtual testing of Autosar
ECUs. It enables faster
software development
implementations in typical Autosar-4 projects.
The virtualised environment makes it possible to
test the ECU software
throughout the development process. Users can
benefit from rapid test execution that can be even
faster than in real time.
Vehicle Electronics
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Cadence tapes out GDDR6 IP on Samsung 7LPP

Continental and EasyMile
to develop autonomous
technology in Singapore
A joint R&D team from
Continental and EasyMile will commence
work on driverless mobility in Singapore. Headquartered in Toulouse,
EasyMile develops autonomous vehicle technology.
The joint team’s focus
will be to develop technology centred on perception and deep learning
and to prepare autonomous vehicle (AV)
technology for tests towards safe deployments
on private grounds and
public roads in Singapore.
With a regulatory sandbox for AVs in place, Singapore has the flexibility
to adjust its regulatory

framework quickly to
support the fast pace of
AV development while
safeguarding
public
safety.
“Our Singapore location is already one of our
largest R&D locations in
Asia,” said Ralph Lauxmann, head of systems
and technology at Continental. “Its position is
strategic as Singapore is
one of Asia’s four tigers,
and an important financial and trade centre.”
With the signing of the
MoU, EasyMile and Continental are expanding a
cooperation that began in
2017, when Continental
became a minority shareholder and partner of the
French company.

MoU signing from the left Kien Foh Lo and
Ralph Lauxmann from Continental with Gilbert
Gagnaire and Eric Wicart from EasyMile
Gilbert Gagnaire, CEO
of EasyMile, said: “I am
delighted to further extend the already deep collaboration
between
Continental and EasyMile. For the past four
years, EasyMile has
demonstrated its leadership in deploying reliable
and safe autonomous systems.”
The MoU is also a step-

Ethical threats to driverless vehicles
The legal and ethical implications of driverless
vehicles threaten their development, research from
Université Paris-Saclay
warns.
The two main issues
that self-transport vehicles face are the protection of personal data and
responsibility, according
to Professor Mélanie Clément-Fontaine, an expert
on the impact of AI and
data on intellectual property and digital law.
If smart and au-

tonomous machines have
the capacity to be trained
and make decisions independently, it requires
those involved in the
development and commercialisation of selftransport vehicles to build
in security and ethics at
the outset, thereby recognising that they must be
prepared to accept legal
liability for the quality of
the technology they produce.
“Self-transport vehicles
are the robots of tomor-
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row,” said ClémentFontaine. “Now that humankind stands on the
threshold of an era when
ever more sophisticated
robots, bots, androids and
other manifestations of AI
seem poised to unleash a
new industrial revolution
– which is likely to leave
no stratum of society untouched – it is vitally important for legislature to
consider its legal and ethical implications and effects, without stifling
innovation.”

ping stone in a structured
approach to AV testing on
public roads in Singapore. The city already has
a test centre for AVs in
Jurong and there are ongoing AV trials being
conducted at One-North
and Sentosa. Singapore
has also identified three
towns for pilot deployment of AVs for public
transport by the early
2020s.
“Once our new R&D
team is up and running,
its long-term perspective
is to ready an AV based
on Continental and
EasyMile’s global expertise for the roads of Singapore and to shape safe
driverless solutions,” said
Kien Foh Lo, managing
director of Continental in
Singapore. “Intelligent
transportation systems are
one of our established
business pillars in Singapore. We are building on
that strength by adding
another focus to our
strong R&D.”
Vehicle Electronics

Cadence has taped out a
complete GDDR6 memory IP on Samsung’s
7LPP process. GDDR6
memory is targeted at
high-bandwidth applications including automated
driving and adas.
The GDDR6 IP consists
of phy, controller and verification IP (VIP). Samsung is enabling this IP on
the 7LPP foundry process
for users to design chips
in the hottest application
areas.
Until now, GDDR
memories have been predominantly used for
graphics applications,
with limited use else-
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where. As a result, DDR4
and LPDDR4 have been
the memories of choice
for early adopters addressing high-bandwidth
memory
applications.
GDDR6 offers five times
faster memory bandwidth
than the fastest speed of
DDR4 at a moderate cost,
making it suitable for
such applications.
However, design at
GDDR6 data rates requires new architecture
and techniques, which
has limited the adoption
of GDDR technology in
non-graphics applications
in the past.
Samsung and Cadence

are poised to address this
with robust GDDR6
products that include the
Cadence Denali DDR
controller and siliconproven high-speed serdes
technology.
The GDDR6 IP allows
up to 16Gbit/s bandwidth
per pin, or over 500Gbit/s
peak bandwidth between
the SoC and each
GDDR6 memory die.
This lets users design
high-memory-bandwidth
GDDR6 interfaces with a
lower number of dram
dies than is possible with
DDR4, reducing both
PCB area and packaging
pins.

Cadence’s GDDR6 IP
speeds integration and reduces
interoperability
risk. In addition, users
benefit from reduced risk
of interoperability issues
between their SoC and
memory devices because
the GDDR6 IP was developed in close collaboration with Samsung.
“Cadence’s tape out of
GDDR6 IP in Samsung
Foundry’s 7LPP process
is a milestone in our successful collaboration to
deliver superior GDDR6
to our mutual customers,”
said Jaehong Park, senior
vice president at Samsung
Electronics.
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Huawei and R&S perform
interoperability tests for LTE-V

Rohde & Schwarz and
Huawei have performed
LTE-V interoperability
tests for connected vehicles.
The two companies
tested the interoperability
of LTE-V connected vehicles with the R&S
CMW500
wideband
radio communications
tester using the embedded
Huawei Balong 765 IC as
an LTE-V UE.
This verified multiple
test scenarios for internet
of vehicles (IoV) communications based on 3GPP
release 14, mode four.
LTE-V is a cellular IoV
technology
standard
based on device-to-device
and existing LTE technologies. In the R&D
phase, interoperability
testing between terminals
from different providers
verifies connectivity and
compliance with the standard.
Testing the conformance of LTE-V terminals based on an
authoritative third-party
test platform is a crucial
foundation for successful
commercial deployment
of LTE-V.
The R&S CMW500
equipped with the CMWKU514 LTE-V option in
combination with the
SMBV100A GNSS simulator now supports LTE-

tance direct communication between a vehicle
and other devices).
The application processor complies with 3GPP
release 14, and supports
modes three and four.
The interoperability test
is said to mark an important step for LTE-V products to meet international
standards and therefore
the commercial rollout of
LTE-V.
LTE-V test system consisting of
The test was performed
R&S CMW500 and SMBV100
in Wuxi, China, where
V mode-four testing.
communications and can Huawei LTE-V2X termiHuawei LTE-V2X ter- support UU interfaces nal-based products perminals are based on the (communication inter- formed in main urban
Huawei Balong 765 base- faces between terminals areas of Wuxi City and
band IC. This chip has and base stations) and main roads of Wuxi New
been designed for IoV PC5 interfaces (short-dis- City.

Engineers use Imagination for safety

Imagination Technologies
is helping companies
meet safety standards and
performance
requirements in the move to autonomous driving with a
package comprising hardware IP, software, tools,
documentation and longterm support;
The Power VR package
includes the 8XT-A GPU
core to complement its
existing IP already used
in infotainment, digital
cockpit and adas. This has
recovery and reliability
features to make it easier
for designers to obtain au-
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tomotive safety certification for SoCs aimed at
digital HMIs and autonomous vehicles.
The package of support
documentation, safety
and traceability information is designed to ensure
SoCs can achieve the
Asil-levels of functional
safety, meeting ISO
26262 and IEC 61506 at
the system level.
Power VR IP has been
an enabler for automotive
products since 2006. Its
GPUs have been licensed
by vendors such as
Denso, Renesas, So-

cionext and Texas Instrument. These companies
have shipped tens-ofmillions of devices, giving Imagination a market
share by volume of over
50% for automotive application processors.
The package aims to reduce the barrier to entry
for new players, while
easing the burden of
meeting safety requirement for existing firms.
The 8XT-A is targeted
at cluster, HUD, infotainment and the digital cockpit, as well as adas
functions.
Vehicle Electronics
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velopment Corporation
and approved by the
Michigan Strategic Fund.
“We’re confident that
we can continue to create
ity to Detroit Metropoli- and deliver impactful
tan Airport,” said Bobby technologies that ultiBell, chief strategy offi- mately help enrich the
cer. “Our plan is to de- human experience,” said
velop innovations that Rick Wallace, KLA-Tenwill have an impact cor chief executive offiacross a broad spectrum cer. “Our expansion into
of semiconductor and Michigan will help us reelectronics applications, alise our vision. This loincluding data storage, cation also allows the
cloud computing, ma- company to strengthen
chine learning and auto- our long-term partnership
with the University of
motive.”
The project was con- Michigan, including enceived in partnership with gaging in collaborative
Michigan Economic De- research.”

KLA-Tencor to set up
R&D centre in Michigan

Process control company
KLA-Tencor is spending
more than $70m to establish an R&D centre in
Michigan that will create
up to 500 high-tech jobs
over the next five years.
Semiconductor manufacturing to support the
growing automotive electronics industry requires
improved device reliability and defect control. In
addition, the expanding
applications of artificial
intelligence and machine

learning are driving
strong demand for compute power and memory.
Semiconductor manufacturers serving these diverse needs are turning to
KLA-Tencor’s process
control services to help
address this.
“Among the reasons for
building a major R&D
hub in the Ann Arbor and
Detroit metropolitan area
are the region’s attractive
talent pool, relative low
cost of living and proxim-

Kia and Hyundai partner
Vodafone on infotainment
Kia and Hyundai Motors
have entered a pan-European strategic partnership
with Vodafone to provide
customers across Europe
with connected in-car in-

fotainment and connected
car service.
The partnership enables
both car manufacturers to
tap into Vodafone’s technical expertise, and offer

Ji Yun Kim (left), vice president at Hyundai,
shakes on the deal with Yen Yen Tan, president
of Vodafone in Asia Pacific
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connected in-car infotainment services to their European drivers. Kia and
Hyundai will use Vodafone’s IoT network to deploy their proprietary
service across Europe,
enabling customers to
benefit from the latest in
telematics technology.
The infotainment system will launch on selected Kia and Hyundai
models in Europe from
2019.
Embedded connectivity
from Vodafone enables
services such as traffic information, parking and
location services, vehicle
diagnostics, and voice
control.

AEye extends lidar range to 1km

AEye lidar system detects lorry at 1km distance

Via Technologies is partnering AI vision start-up
Lucid to develop AIbased depth sensing capabilities for dual- and
multi-camera devices in
autonomous vehicles.
With Lucid’s 3D fusion
technology embedded
into the Via Edge AI 3D
developer kit, autonomous vehicles could
capture accurate depth
and 3D with dual- or
multi-cameras while reducing the costs, power
and space of previous
hardware depth products.
In the kit, the AI depth
technology runs on the
Qualcomm APQ8096SG
embedded processor, featuring the Qualcomm AI
engine with support for
multiple cameras.

AEye claims its lidar system has detected a lorry at
a distance of 1km, about
four to five times the distance current lidar systems are able to detect.
Using the company‘s
standard Idar sensor, the
company set up a formal
test, monitored by VSI
Labs. The test was conducted on the runway of
an airport in Byron, California, to isolate targets.
To test range, a standard
six-metre moving lorry
was tracked and continuously scanned down the
length of the 914m runway. At the end of the
runway, the system was
fully able to detect and
track continuously the
movements of the vehicle
as well as detect runway
signs and markers en
route.
The AEye sensor vehicle was then taken off the
runway to extend the
available test range to
over 1km, where Idar
continued to track the
lorry without difficulty.
The intelligent artificial
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Lucid helps Via

perception system physically fuses an agile, solidstate lidar with a
high-resolution camera to
create a data type called
dynamic vixels.
“The test conducted by
AEye delivered impressive results,” said Sara
Sargent, senior engineer
at VSI Labs. “We monitored the performance
and the truck was clearly
identifiable and visible at
1km. We were also able
to verify that AEye’s Idar
system achieves scan
rates of 100Hz and that
the fusion of the camera
and lidar in the Idar sensor produces accurate true
colour real-time point
clouds in the form of dynamic vixels. This is an
outstanding achievement
that demonstrates the true
potential of perception
systems to reliably and
accurately detect and
track objects at great
range.”
Dynamic vixels are the
result of real-time integration of lidar and a lowlight camera in the Idar

sensor, not post fusion of
a separate camera and
lidar system after the
scan. By capturing x-y-z,
rgb data, dynamic vixels
can biomimic the data
structure of the human visual cortex.
“After establishing a
new standard for lidar
scan speed, we set out to
see just how far we could
accurately search, acquire
and track an object such
as a truck,” said Blair LaCorte, chief of staff at
AEye. “The Idar system
performed as we expected. We detected the
truck with plenty of signal to identify it as an ob-

ject of interest, and then
easily tracked it as it
moved over 1km away.
We now believe that with
small adaptations, we can
achieve range performance of 5 to 10km or
more. “
The company simultaneously announced $40m
in series B funding, led
by Taiwania Capital. The
round was oversubscribed and includes multiple global automotive
OEMs, tier ones and tier
twos. Existing investors
Kleiner Perkins, Intel
Capital, Airbus Ventures
and Tychee Partners also
participated.
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Simulation software
aids radar drive tests

Ultrasoc and Resiltech collaborate on ISO 26262

Ultrasoc and Resiltech
are collaborating to further the functional safety
compliance of automotive systems, focusing on
ISO 26262.
Ultrasoc’s embedded
analytics technology provides a platform for developers who need to

verify and validate the security and functional
safety of their products,
and incorporate hardware-supported safety
and security features such
as anomaly detection and
prevention of malicious
intrusion.
This approach matches

with Resiltech’s experience in the design and
validation of high integrity critical systems
and in supporting companies to deliver products
compliant to the challenging safety standards, particularly for automotive.
By working together,

Volvo moves limestone autonomously

Volvo has provided six autonomous lorries to transport limestone from
an open pit mine to a nearby port in Norway.
The agreement with Bronnoy Kalk consists of limestone being
transported on a 5km stretch through tunnels between the mine itself and
the crusher. Tests have been carried out successfully and will continue
throughout 2018 and become fully operational by the end of 2019.
Rather than purchasing autonomous trucks, Bronnoy Kalk is buying a
transport-as-a-service model, paying per tonne delivered.
“This is an important step for us,” says Raymond Langfjord, managing
director of the mine. “The competition in the industry is tough. We were
searching for a reliable and innovative partner that shares our focus on
sustainability and safety. Going autonomous will greatly increase our
competitiveness in a tough global market.“
Sasko Cuklev, director at Volvo Trucks, added: “By working in a
confined area on a predetermined route, we can find out how to get the
best out of this and tailor it according to specific customer needs. “
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the two companies aim to
simplify and improve designers’ understanding,
deployment and compliance with ISO 26262 and
other automotive safety
standards.
The collaboration will
also assist in defining and
supporting implementation of security in line
with the SAE J3061
cyber-security standard,
especially to evaluate and
assess trade-offs between
safety and security. J3061
assigns security levels to
subsystems with different
degrees of criticality.
The standard calls for
the monitoring and control of security though the
product lifecycle from development and into usage
in the field including the
ability to monitor incidents and attempts to penetrate the system.
Ultrasoc’s embedded
analytics improves verification and validation during development; and it
can be used in deployed
products to spot errors,
systemic and random, enabling more safety and
security, and allowing infield system health monitoring and forensics.
“Ultrasoc has a thorough understanding of the
importance of functional
safety and the complexities of compliance to
standards such as ISO
26262,” said Rosaria Esposito, ResilTech CEO.
Vehicle Electronics

Glosa aims to help drivers hit green lights

Jaguar gets V2X green light

Jaguar Land Rover is
using V2X technology to
connect cars to traffic
lights so drivers can avoid
getting stuck at red and
help free up traffic flow.
The Glosa green-light
optimal speed advisory
system lets cars talk to
traffic lights and inform
the driver of the best
speed as they approach
junctions or signals.
Widespread adoption of
the V2X technology
should prevent drivers
from racing to beat the
lights and improve air
quality by reducing harsh
acceleration or braking
near lights. The goal is to
create free-flowing cities
with fewer delays and
less commuter stress.
The connected technology is being trialled on a
Jaguar F-Pace, as part of
the UK Autodrive £20m
collaborative research
project. The F-Pace already has a range of adas
features. The connected
technology trials are enhancing these by increasing the line of sight of a
Vehicle Electronics

OEMs and tier-one suppliers can set up virtual
scenarios and refine sensor performance earlier in
the design process using
WaveFarer automotive
radar simulation software
from Remcom.
WaveFarer uses raytracing algorithms adapted for radar applications
to predict the scattered returns from a scene, with
support for frequencies
up to and beyond 79GHz.
Near-field propagation
and scattering methods
compute raw radar returns from target objects
while considering multipath interactions from
ground reflections and
other structures.
Drive scenarios and
sensor placement locations can be iterated, reducing the overhead to
build prototypes and improving installed sensor
performance.
WaveFarer is integrated
into Remcom’s electromagnetic simulation platform,
enabling
the

programme to work
seamlessly with XFdtd
EM simulation software.
Radar returns that incorporate high-fidelity
radar antenna and sensor
simulations can be calculated in an end-to-end
drive scenario. A common user interface between
XFdtd
and
WaveFarer streamlines
the design process with
cad import, geometry editing, visualisation, definitions and result analysis
sharing similar controls
and a unified workflow.
RF engineers in need of
full-wave simulation for
antenna design and ray
tracing analysis for drive
test modelling could benefit from the consistent
user experience.
“Our automotive customers have walked us
through their facilities
and explained the challenges associated with
sensor design and placement,” said Jeff Barney,
product marketing manager for WaveFarer.

vehicle when it is connected via the internet to
other vehicles and infrastructure.
“This cutting-edge technology will radically reduce the time we waste at
traffic lights,” said Oriol
Quintana-Morales, Jaguar
Land Rover connected
technology research engineer. “It has the potential
to revolutionise driving
by creating safe, freeflowing cities that take
the stress out of commuting. Our research is motivated by the chance to
make future journeys as
comfortable and stressfree as possible for all our
customers.”
Glosa is being tested
alongside other measures
to slash the time commuters spend in traffic.
For example, intersection
collision warning alerts
drivers when it is unsafe
to proceed at a junction. It
informs drivers if other
cars are approaching from
another road and can suggest the order in which
cars proceed at a junction. WaveFarer simulates raw radar returns
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SHOW TIME
Steve Rogerson reports from last month’s Electronica in Munich, Germany
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Inicnet aims to be Most fight back against Ethernet

To help Most technology
for in-vehicle infotainment fight back against
the growing trend towards automotive Ethernet,
Microchip
has
announced Inicnet, which
it describes as an upgrade
to the Most standard.
Claimed to be the industry’s most efficient automotive infotainment
network that supports all
data types, including
audio, video, control and
Ethernet over a single
cable, Inicnet – for intelligent network interface
controller network – technology is synchronous
and scalable to simplify
building audio and infotainment systems, offering seamless implementation in vehicles that have
Ethernet-oriented system
architectures.
“Advanced infotainment is in all cars now,”
said Lucio Di Jasio, business development at Microchip. “It used to be just
for high-end cars but now
it is even in small city
cars. We have not only
got to support audio and
video but also Ethernet.”
Microchip is offering
Inicnet as an open standard and has been allocated standard number
ISO 21806. The aim is for
it to be ratified in 2021.
“We welcome other
vendors to take this up,”
said Di Jasio. “We are al-

ready collaborating with
car makers and tier ones.
It has to go through a
pretty extensive review
process and the public is
invited to comment. Once
it is adopted, it gives protection. None of it can be
patented so it is a free
technology.”
Inicnet works with both
unshielded twisted pair
(UTP) at 50Mbit/s and
coaxial
cable
at
150Mbit/s. With low and
deterministic latency, the
technology supports deployment of complex
audio and acoustics applications. Integrated network
management
supports networks ranging from two to 50 nodes,
as well as processor-less
or slim modules where
the node is remotely configured and managed.
The power over data
line capability saves costs
on power management
for microphones and
other slim modules.
Nodes can be arranged in
any order with the same
result, and any node in
the system can directly
communicate with any
other node in the system.
“Many are pushing for
Ethernet only, but it was
not designed for audio
and video,” said Di Jasio.
“Rather than putting
video on top, we have
standardised the technology. We are putting
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Lucio Di Jasio: “This is the fight back.”
everything into one pipe.
It is an evolution of Most.
It is the next logical step.
Instead of putting video
on top of IP, we do it the
other way round.”
Inicnet
technology
comes with the Unicens
unified centralised network stack, free-ofcharge network management software. This can
shorten development cycles, reduce software
complexity and simplify
system verification for an

infotainment
system
linked by Inicnet. Unicens can coexist with IPbased system management, simplifying application code by separating
system management from
resource management.
The technology can be
implemented as a ring
network, similar to Most,
with every chip being
either a master or slave
and provide a bridge to
other networks.
Di Jasio was keen to

point out that this was not
a replacement for Most
but an upgrade.
“It is compatible with
Most so you can naturally
migrate,” he said. “Everyone is pushing Automotive Ethernet but this is
the fight back.”
Microchip already has
two chips for the coaxial
version in full production
with four chips for UTP
sampling
now
and
planned to go into production late next year.
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All Circuits shows how
to compete at EMS

French electronic manufacturing services (EMS)
company All Circuits believes it has proven
wrong those who reckoned it could not be costeffective to have an
automotive EMS operation in Western Europe.
“We have a real focus
on automotive and real
credentials in automotive,” said Pierre Piver,
strategy director. “The
automotive competence
and made in Western Europe are our selling
points. People thought
that would not be cost effective, but we want to
prove we can work and
fight in Western Europe
and be competitive because of our high levels
of automation.”
“We also provide traceability and a high level of
quality. There are very
few manual interventions
in our board making. It
goes through the process
without any operator
touching the board. That
is the way we can provide
the level of quality at the
cost.”
The company began its
journey as a management
buyout of a former Valeo
facility in Meung-surLoire, France, that was
under the ownership of a
tier one global EMS com-

pany. While the motivation for the buyout was to
save the 400 jobs in
France, the strategy
quickly moved from survive to thrive.
All Circuits has since
added facilities in Bayonne, France, Tunisia and
most recently Guadalajara, Mexico. As well as
manufacturing, design
forms part of the offering
thanks to the acquisition
of AC Technologies of
Angers, France.
“We went to Mexico to
address the US market at
the request of our customers,” said Piver. “The
Mexico base gives us access to the US market. We
do the procurement and

assembly in Mexico and
sell directly to the USA. It
will also let us grab new
business. The SMT
equipment is the same in
Mexico as in France.”
The company though
has not yet got automotive qualification in Mexico but Piver said this
would come next year.
Last year the company
invested €317m in its expansion, including in
Mexico, but it wants to
remain an EMS firm.
“We want to stay in
EMS rather than have our
own products,” said
Piver. “We also don’t
want to be exclusive automotive but expand into
industrial and medical.”

Pierre Piver: “We have a focus on automotive.”
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Georges El
Bacha with a
demonstration
of the coreless
technology

No core saves space
for EV current sensing

A coreless IC – the
ACS37650 from Allegro
Microsystems – can save
space savings by eliminating the need for a concentrator
core
in
high-current sensing applications, such as electric
vehicle traction inverters.
The programmable device provides closed-loop
sensing, with low noise
and high resolution, and
operates over an extended
automotive temperature
range.
“Removing the core
makes it good for the customer because you can
make
the
module
smaller,” said Georges El
Bacha, strategic marketing manager at Allegro.
“The weight of the whole
module also goes down.”
This has been achieved
using giant magneto resistance (GMR) technology. This is a quantum
mechanical magneto resistance effect observed
in multilayers composed
of alternating ferromagnetic and non-magnetic

Most engineers already
know the benefits of silicon carbide (SiC), according to Aly Mashaly
from Rohm’s power systems department speaking as the company
announced its continuing
partnership with the Venturi Formula E team
ahead of season five, due
to start this year.
“I no longer have to
convince customers about
SiC,” he said. “Our discussions now are more
about packaging and the
like.”
He compared the benefits of SiC mosfet for
inverter efficiency applications with using silicon-based IGBTs. At
maximum power operation, efficiency is up from
96.9 to 98.1% with overall maximum efficiency
up from 98 to 99.1%.
He said the experience
the company had with
Formula E meant the
technology could now be
integrated into personal
vehicles.

Formula E shows benefits of SiC

The fifth Formula E
season starts this month
in Saudi Arabia with the
other 12 races in the first
seven months of next
year.
Frank Baldet, chief
technical officer for the
Venturi team, explained
the benefits of Rohm’s
technology.
“At the end of the day,
it is about improving lap
times,” he said. “We have
been bringing lap times
down from season two to
season four by an average
of 0.872s.”
This improvement was
partly down to a move
from IGBTs in season
two to hybrid SiC in season three and full SiC in
season four.
“Moving from silicon
IGBT to SiC has improved the speed and efficiency of our Formula E
racing cars,” he said. “But
season five is a new vi-

conductive layers. The
2007 Nobel Prize in
Physics was awarded to
Albert Fert and Peter
Grünberg for the discovery of GMR.
“We invested in GMR
technology,” said El
Bacha. “With this, we
built a closed-loop sensor
that is very flexible. It
also rejects any external
electric fields.”
This has not yet been
released to the market but
should be available early
next year; there are samples out for evaluation
with car manufacturers.
Having no core reduces
weight by about 20 to 30
per cent and size by 40 to
50 per cent. It also halves
the number of components.
The ACS37650 current
sensor IC is designed to
provide an accurate analogue output signal with
high resolution at high
bandwidth. It can be programmed by the user via
the output pin to optimise
Felipe Massa: “Formula E is a new challenge.”
it for the application.
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sion and is really challenging. There will be
new bodywork and chassis with a more futuristic
design.”
The cars will be
equipped with batteries
that store almost double
the energy capacity, moving from 28 to 52kWH.
This means the 45 minute
race will be completed
using one car – no more
swapping from one car to
another part way through.
One of Venturi’s drivers
for season five will be
former Formula One star
Felipe Massa.
“Formula E is a new
challenge,” Massa said.
“Everything is changing
fast and Formula E is getting bigger every year. I
am happy to be part of it.
Maybe one day Formula
E could be the most important racing series.
Maybe they can be
quicker than Formula
One one day.”
One big difference, he
said, compared with Formula One was the number of different drivers
who were in with a
chance to win a race. He
also said the cars were
very different to drive
with lower downforce.
“They are very different
to drive,” he said. “The
downforce is important
for making good lap
times, but you have very
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Venturi Formula E car at Electronica

low downforce.
And he said he had to
learn a whole range of
new tracks; Formula E
prefers city circuits.
“It is like doing Monaco
every race,” he said.
“Formula E is more interested in bringing the
show to the people.”
• Renesas and Mahindra
Racing announced they
were extending their Formula E technology partnership for season five.
The team is collaborating
on system-level design
upgrades featuring the
Renesas RH850/E2x microcontroller, designed
for the robust requirements of powertrain systems, and its automotive
battery management ICs.
For Season 5, Renesas
took a module-level ap-

proach to the proof of
concept design, developing an electronic control
unit including PCB design, schematics, software and modular-level
testing.
The upgrades should
deliver processing power
improvements and an im- Frank Baldet: “We
proved safety system for have been bringing lap
the low-voltage battery.
times down.”

Aly Mashaly: “I no longer have to
convince customers about SiC.”
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Radar and lidar improvements
needed for AI to be effective
While artificial intelligence will be key for autonomous driving, there
needs to be serious improvements in radar and
lidar technology to provide the AI with the quality of data it needs to
operate effectively, according to Chris Jacobs,
vice president of autonomous transportation
at Analog Devices.
“The car will have
many more sensors to
cope with the complex
use cases,” he said.
“Radar will be the utility
player in the future. We
will see in the 2020s a lot
more radar in the car.”
However, he said the
central focus would be
sensor fusion, bringing
together radar, lidar and
camera technologies.
“Cameras don’t work
well under all conditions,
such as darkness, fog and
so on,” he said. “Sensor
fusion will look at cameras, radar and lidar to
make a decision. Each
has unique capabilities.”
A key part of this he believes will be high-resolution imaging radar which
will allow radar to move
from object detection to
object classification, and
this needs to be at the
edge to reduce latency.
“The systems today

Chris Jacobs: “Cameras, radar and lidar each have unique capabilities.”
cannot change the modes
of operation on the fly,
but in the future they
will,” he said.
For example, on a motorway the car may be
using long-range radar
but if a car moves into the
lane ahead it would have
to switch quickly to midrange. Intelligence at the
edge will let it do that.
For lidar, he believes
there needs to be a move
from 900 to 1500nm to
achieve
the
power
needed. The 900nm system is limited in how
strong the beam can be
because it could cause
damage to human eyes
but 1500nm is well outside the visual spectrum
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and so the power can be
increased. This could give
four times the range and it
is less susceptible to ambient light interference.
“It also operates much
better in haze and
smoke,” said Jacobs.
The two main barriers
to its use though are the
lack of a cost-effective
laser and the lack of scalable detector technology.
Teasingly, Jacobs said
that Analog Devices was
looking at detector technology that could solve
this but said it was keeping the actual technology
quiet for now.
Another area of development for autonomous
driving is in inertial

measurement
units
(IMUs). These are highperformance gyroscopes
that help keep the vehicle
going in a straight line.
“We have them in aerospace and missile control
applications,” said Jacobs. “All gyroscopes
drift but the IMU stays on
track. This will be good
for levels four and five
autonomous driving.”
These improvements in
radar, lidar and IMUs will
be essential for AI to operate effectively in autonomous vehicles. This
is because AI needs to be
trained using accurate
data; if the data are inaccurate then the AI will not
be trained properly.
Vehicle Electronics

The move to electric vehicles is increasing the
market for Panasonic’s
mosfet relays, according
to Sebastian Holzinger,
head of the firm’s signal
and sensing section.
These types of relay
have been used in the industrial field for thirty
years but electric vehicles
need higher voltages and
so the relays are finding
new homes.
“The main application
is in isolation monitoring,” said Holzinger.
“Electric vehicles have
450V battery voltage and
this is very dangerous for
humans so you need protection to make sure this
voltage is not on the chassis.”
Panasonic’s mosfet relays can switch voltages
up to 1kV.
“They are used to check
the isolation between the
battery’s high voltages
and the chassis’ low voltage,” said Holzinger.
The company also
makes electromechanical
relays to switch off the
high-voltage battery.
“Whereas the mosfet
controls the battery, these
are mechanical devices to
keep the current isolation
between the car and the
high voltage,” said applications engineer Kei Hirose. “We started to make
these in 1997 and we
were the first to do these
electric vehicle relays.”
However, today’s relays
are a lot smaller than the
Vehicle Electronics

EVs give Panasonic
mosfet relay boost

ones in 1997 and the
switch-off capability is
much better. At Electronica, the company introduced a 250A version
with 161cm3 volume. Its
rated voltage is 500V DC
and rated current 250A at
+85˚C. Maximum cut off
current is 1.8kA at 500V
and short circuit capability is 8kA.
Also on show were energy polymer capacitors,
an evolution of the company’s double layer capacitors.
They will operate at up
to 3.7V compared with
the normal 26V.
“That extra 1V gives a
lot more energy,” said

Marco Panizza, business
development engineering
manager. “In the first
quarter of next year, we
will have a unit at 1Whr
at 3.7V that can recharge
to 95% in 22 seconds.”
This will be aimed at
applications that need
higher peak power such Sebastian Holzinger
as electric power steering
without taking it from the
battery, which reacts
slowly.
“It can also be used for
acceleration, and when
you brake you can recoup
the energy and recharge
the capacitor,” said
Panizza. “It works like a
battery and looks like a
battery.”
Kei Hirose

Marco
Panizza: “It
works and
looks like a
battery.”
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Yokogawa targets oscilloscope at vehicle engineers

Noman Hussain: “The idea of PXI is flexibility.”

Pickering pushes
benefits of PXI

Pickering was plugging
the benefits of the PXI
standard for automotive
simulation and testing.
“The whole idea of PXI
is the flexibility,” said
Noman Hussain, the
firm’s software manager.
“Everyone has the same
form factor so you can
take products from any
vendor to create your test
system.”
One of the large German automotive companies, he said, was using it
to test things such as
pulling a seatbelt in and
out.
“We’re trying to simulate the procedure,” said
Hussain. “They had their
own sensors and we provided the sensor simulation. We also produce
battery simulators.”
Now in its 50th year,
the company is expand-

ing its UK and Czech Republic sites to support
growth and product development. It has already
completed a refurbishment of its UK interfaces’
site, and work at the relay
company is due for completion early next year.
In addition to redeveloping its global headquarters and manufacturing
centre in the UK, Pickering is also investing in an
additional 3000m2 facility
in the Czech Republic.
This Czech facility is already producing many of
Pickering
Interfaces’
switching and simulation
products in the industry
for PXI, LXI and PCI
applications, including
value-add assembly such
as cables and connectors.
In total, the investment
in the UK and Czech is
expected to reach £5m.
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Yokogawa introduced a
mixed signal oscilloscope
aimed at the mechatronics
and automotive sectors.
The DLM3000 has the
look, feel and small footprint of the earlier
DLM2000 but with a
complete hardware redesign with higher measurement
speed
and
precision plus an intuitive
touchscreen display.
“It looks like the
DLM2000 but it is not,”
said Kelvin Hagebeuk,
European
marketing
manager. “The inside has
been redesigned. It is designed for vehicle engineers for doing circuit
design and vehicle serial
bus analysis. It could be
the electrical drive system, inverter switching;
there are a lot of electrical
components in a vehicle.”
The instrument has
bandwidth up to 500MHz
and a sampling rate of
2.5GS/s, making it suited
to precision waveform
analysis in measurements
on fast switching signals
in inverter drives, for example. On-board memory
capacity is 250Mpoints.
The combination of the
interactive touchscreen
interface with a traditional oscilloscope control panel allows users to
transition seamlessly between the two modes of
operation, while a variety
of communications and

storage options make it
easier to access large data
sets.
In the multi-channel
mixed-signal capability,
four channels of analogue
input signals are converted to 8bit logic, so the
instrument functions as a
three-channel analogue
oscilloscope combined
with an 8bit logic
analyser. As a result, up to
11 input signals can be
observed simultaneously
as three channels of analogue signals and an 8bit
logic input.
This means the instrument can be used not only
for the observation of
data and control signals
or as a trigger source, but
also for the logic input
analysis of I2C, SPI or
other serial buses, removing the limitations imposed by the four
channels of a standard oscilloscope in applications
where the functioning of
multi-channel digital control circuits needs to be
examined.
“There is a serial bus
analysis button,” said
Hagebeuk. “It has an
auto-setting for this. It detects the speed of the signal and does all the
setting up for you.”
The channel count and
memory depth options
combined with optional
power maths and serial
bus features – including
Vehicle Electronics

major automotive buses –
result in an oscilloscope
that can be configured for
a variety of needs.
The 500Mpoints memory capacity allows the
instrument to maintain its
high sample rate in longterm measurements. A
zoom and search function
lets the user select and
display two zoomed
waveforms with different
time axis scales at the
same time, searching captured waveforms in the
long memory and displaying waveforms that
meet a wide of range of
search criteria in the
zoom area.
The history memory
function automatically
saves up to 100,000 previously captured waveforms in the acquisition
memory and subsequently displays just one
or all of them on screen.
The user can then perform cursor measurement, computation and
other operations on history waveforms, allowing
rarely occurring abnormal
signals to be analysed.
Easy-to-configure triggers combine analogue
and logic inputs such as
edge, enhanced and B
triggers.
Also included is a realtime filter with noise reduction
supporting
frequencies from 8kHz to
200MHz. There are two
Vehicle Electronics

types of filters, one
processed at the input circuit and one based on
mathematical functions.
These filters are effective
for rejecting unwanted
signals, allowing observation of only the desired
bandwidths.
Functions that help operation efficiency include: display trends of
peak-to-peak or pulse
width values per cycle;
automatic measurement
of voltage and time
differences; analysis of
frequency spectra; singlepush snapshot of waveforms; display of stored
waveforms in thumbnail
format; go/no-go function; and checking functions with graphical
online help.

Dedicated serial analysis function options are
available for embedded
systems and in-vehicle
bus signals along with decode display analysis.
The logic input can also
be used for specific serial
buses including uart, I2C,
SPI and Sent. Complicated trigger and decode
settings such as bit rate
and threshold level are
automatically detected.
Simultaneous analyses of
four different buses can
be carried out, with waveforms and analysis results
from buses with different
speeds being displayed
using dual zoom windows.
Dedicated power supply analysis options are
available for four-channel

models only for measuring switching loss, joule
integral, safe operating
area analysis, harmonic
analysis of power supply
current
based
on
EN61000-3-2, and other
power parameter measurement such as active
power and power factor.
Using the long memory
capability, voltage and
current waveforms over
long cycles can be input
for
computation
of
switching loss. Values can
be statistically processed
and calculated.
The instrument is
equipped with Gigabit
Ethernet and USB3.0 as
standard communications
interfaces to provide
smoother linkages with
PC applications.

Kelvin Hagebeuk with the DLM3000 mixed signal oscilloscope
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Iseled moves from concept to reality

Two years after the
launch of the Iseled Alliance, its founders reported on the progress of
this approach to interior
automotive lighting.
At the heart of technology is a digital RGBLED with a controller
inside the LED package.
The alliance is committed
to creating an ecosystem
around the concept including hardware and
corresponding software.
This approach is said to
reduce costs, simplify
control and expand the
functionality of LED vehicle lighting significantly. Meanwhile, initial
Iseled products, including
a standalone controller
and development kits, are
available, while more
semiconductor vendors,
LED manufacturers, and
tiers one and two suppliers give support.
This year, Inova Semiconductors along with the

Michael Bender: “We
need the Can speed at
the Lin cost.”

Roland Neumann: “Iseled has become a reality.”
recently announced alliance members Magna,
Melexis, Osram Opto
Semiconductors and Microchip reported on how
they are enhancing the
Iseled ecosystem. These
concepts extend beyond
interior lighting to exterior lighting, an intelligent dome light, a
potentially new field bus
for lighting and sensors,
and a dynamic backlight
system for LCD panels.
“Two years ago, we
launched the Iseled concept,” said Roland Neumann, executive vice
president at Inova Semiconductor. “Now we have
product that is real. Iseled
has become a reality.”
The next generation of
in-car lighting will feature hundreds of LEDs,
typically in the form of
flexible light strips each
comprising many single
RGB LEDs, which need
to be individually controlled to produce dy-
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namic effects. Each digital LED on the strip consists of a red, green and
blue LED chip and the
Iseled controller integrated in the same package. The digital LEDs can
be daisy-chained. Up to
4079 of them can be connected via a differential
bus at a speed of 2Mbit/s.
They will be controlled
by a single external master controller. This will
effectively make applications and lighting controls
possible for where the relatively slow Lin bus is
not suitable. With a data
rate of 2Mbit/s, light effects at true video speed
are possible with Iseled.
With software developed
by an alliance member,
lighting effects may be
created and controlled by
an app on a smartphone.
The digital LEDs originally produced by Dominant Opto are now also
available from Osram
Opto Semiconductor.

The ICN (Iseled Communications Network)
aims to close the gap between Lin and Can. Target applications include
dome lights, intelligent
sensors or actuators. First
silicon will be available
early next year downwards compatible with
today’s products.
“We need the Can speed
at the Lin cost,” said
Michael Bender, product
line manager at Melexis.
“That is what Iseled gives
us. Our goal is to make
products that support
Iseled. We don’t want to
compete against Inova
but expand the portfolio.”
Intelligent direct backlight is another new trend
for automotive display. It
offers advantages in efficiency and appearance on
contrast, real black and
seamless integration compared with edge products.
The Iseled technology
combined with high performance display control
Vehicle Electronics

can enable dynamic backlight applications. The
display content can be
sent over the Apix automotive pixel communications link to enable local
real-time calculation of
dynamic
backlighting
from the video stream.
The control of adjacent
functional LED strips can
be handled over the same
communications link. As
a result, the fusion of display and lighting control
can be implemented in
one head unit and one
communications link.
The market increase for
lighting applications is
driven by dynamisation
and animation of light effects, electrification, and
autonomous driving. This
will boost the number of
LEDs per car. On the
other hand, subsystems
and clusters have to be
connected. Lin is the
major network for automotive ambient light but
is limited. So, there is a
need to make Iseled usable as a field bus, en-

Stefan Kouba: “We
have tried to make
Iseled development as
easy as possible.”
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abling connections between several light nodes
and providing increased
robustness similar to Lin
and Can.
Based on this, Melexis
supports Iseled products
with IVLN in-vehicle
light network capabilities.
Furthermore, the company will provide multichannel LED drivers for
the sensor-actuator connection based on Iseled to
support the sensor and
light fusion.
As developments continue
towards
autonomous driving, light
will become an integral
part of the passenger cell,
taking on functional and
design-specific
tasks.
Previously static light
will be replaced by dynamic products with
countless design options
for car manufacturer. To
address this Osram has
integrated the Iseled controller chip from Inova
Semiconductors
with
three RGB LEDs in its
Osire E4633i.
“In the future, there will
be a lot of autonomous
driving,” said Markus
Klein, general manager at
Osram. “No-one wants to
sit in the dark while the
car is driving.”
Another key trend is adjustable white lighting design. First products for
adjustable white in adaption of the radiation characteristics
(directable
light) can be found in premium car models. Osram

aims to bring its knowledge about general lighting into the car.
In the past RGB lighting was complex in
manufacturing and innovations together with the
existing lighting concept
have been challenging.
Iseled and Microchip are
solving the problem by
bringing ease of manufacturing, scalability and innovation together.
Depending on the application an 8, 16 or 32bit
microcontroller may offer
the best and energy efficient product. This is addressed by the portfolio
of automotive MCUs Microchip is offering. The
company has added
Iseled as one of its core
independent peripherals.
“This lets you define
your device based on
what you want to do,”
said Stefan Kouba, European marketing manager
at Microchip. “The Iseled
peripheral can run automatically on these devices. We have tried to
make Iseled development
as easy as possible.”
Another aspect is the
development path for a
fast time to market. Development tools, demo
boards and an MPLab
code configurator can enable an easy, MCU core
independent and fast implementation of Iseled.
Users can benefit from
highly integrated functions both at microcontroller and system level.

Markus Klein: “Noone wants to sit in the
dark while the car is
driving.”

The Iseled ecosystem
meanwhile is very complete and continuously
growing inclusive communications down to single LEDs. Combining
smart LEDs and optics
know-how allows resource-optimised systems. Magna created the
term “democratisation of
digital light” for high performance and cost-efficient methods with
reduced resources. Iseled
supports this approach, as
it can be integrated into
optical designs such as
building blocks and there
is no need to care about
LED calibration to design
light scenarios. Magna
has built two prototypes
to demonstrate adequate
performance with reduced resources. A realised sensor node based
on eight LEDs with democratisation optics provides gesture detection
and manages three light
status – ambient, critical
and not critical.
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Transponder coil could
mark end of metal keys

Could the mobile phone
take the place of a car
key? The question was
addressed by Leopoldo
Bertossi, product marketing manager at TDK.
“We have been talking
with OEMs about that,”
he said. “But one of the
things that is important
for car makers is security.
They don’t want to give
information about the car
to mobile phone makers.
For that reason, we believe the car key will remain for some time.”
He was introducing the
firm’s TDK 4D transponder coil with an integrated

NFC or wireless power
transfer (WPT) coil that
adds dimensions for multifunctional car keys.
NFC communication capabilities will enable a
number of additional
functions for the key, including the readout of car
data, non-automotive access systems and e-payments.
The device uses a stable
ferrite core and flame-retardant moulding. It is
qualified to AEC-Q200
and has high sensitivity in
all orientations with a
fourth coil for NFC or
wireless power transfer. It

has 125kHz inductive
transmitter and receiver.
The benefit of integrated NFC means it can
be used for emergency
car opening without a
back-up metal key.
“The NFC really will
mean no need for a metal
key any more,” said
Bertossi.
It provides a read-out of
car status and diagnostic
data stored on the key.
And it can be used for
non-automotive access
and payment systems.
Measuring 12.5 by 11.5
by 3.6mm, it will be sampling in summer 2019
with mass production
scheduled for 2020.
The inner construction
of the 4D transponder coil
employs ferrite core
geometry, in which the
NFC coil (operating frequency 13.56MHz) has

Show stats

Leopoldo Bertossi: “The NFC really will mean
no need for a metal key.”
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More than 3100 exhibitors from over 50
countries showed their
products at the Munich
trade fair for this year’s
Electronica.
There were 80,000
trade visitors from more
than 80 countries. Visitor
satisfaction reached an
all-time high, as the onsite survey showed: 99
per cent of visitors gave

an extra winding chamber
in the z axis that is uncoupled from the LF coil on
the z axis (operating frequency 125kHz). As a result, both coils operate on
different frequencies at
same time, and the NFC
coil is able to achieve a
reliable operating distance of up to 5cm.
The 4D transponder
coil with integrated WPT
enables wireless charging
for car keys with a display and therefore with a
rechargeable battery. For
this, the WPT coil is designed for the transfer of
0.5W.
A possible way to implement this additional
convenience would be a
charging surface that is in
the centre console and is
equipped with a WPT
transmitter coil. As soon
as the driver places the
key there, the system detects it and activates the
wireless power transfer so
the key is charged conveniently while driving.

the event a rating of good
to excellent.
In terms of the number
of visitors, the top countries were Germany followed by Italy, Austria,
UK, France, Switzerland,
USA, Russia, China and
Poland in that order.
As to the number of exhibitors, the leading
countries were Germany
followed by China, Taiwan, USA and UK in that
order.
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WITHIN LIMITS
Hua (Walker) Bai, Dong Wang and Ying Cheng
explain how high-power monolithic regulators
can help meet Cispr 25 class five in tight spaces
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s the quantity of
electronic systems in
automobiles multiplies, so
does the risk of intra-vehicle
electromagnetic interference. For
this reason, electronics in modern
vehicles often must meet the Cispr
25 class five test standard, which
stringently limits conducted and
radiated emissions.
Switching power supplies, by
their very nature, are rife with
EMI, and proliferate throughout
an automobile. Low EMI is now a
key requirement for automobile
power supplies, along with small
size, high efficiency, thermal
proficiency, robustness and ease
of use. Regulators can help meet
the stringent EMI demands of
automobile manufacturers while
remaining compact with
integrated mosfets and high
current capability.
Such technology can enable
impressive EMI performance in
high frequency, high power
supplies. It can simplify board
design and manufacture by
incorporating the hot loop caps
into the packaging, so PCB layout
has little effect on EMI.
Systems on chip
The system-on-chip (SoC) devices
found in today’s and future
vehicles bear little resemblance to
those of previous generations.
Exponential feature expansion of
infotainment systems and vehicle
safety systems calls for SoCs to
process data several orders of
magnitude faster than before,
including processing high
resolution video data from
multiple sources with low latency.
For example, if a car’s front
camera sees a danger, the car must
respond immediately, either
December 2018, Page 28
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Fig. 1: Dual output,
5V/4A and 1.0V/4A
circuit using two
channels of the
regulator

warning the driver or applying the
brake. To satisfy modern
computational demands, SoCs
squeeze an increasing number of
power hungry devices into their
packages, but how will that power
be delivered? In an automobile,
power delivery must be efficient,
compact and low EMI. The
increased power demands of SoCs
makes meeting them more
difficult.
For example, a Renesas R-Car
H3 SoC includes eight Arm cores,
DSPs, video and graphic
processors, plus ancillary support
devices. Each of these

Fig. 2: Four-phase,
3.3V/16A, 2MHz
design for a SoC
application
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components requires reliable
power, including three rails (5, 3.3
and 1.8V) for peripheral and
auxiliary components, two (1.2
and 1.1V) for DDR3 and
LPDDR4, and another 0.8V for
cores.
To support the current levels
demanded by SoCs, a switching
power controller with external
mosfets is the traditional choice
over monolithic power devices.
Monolithic devices are
compelling because their internal
mosfets reduce cost and size, but
their traditionally limited current
capability and thermal issues

POWER TECHNOLOGIES
typically limit their use. The latest
regulators have the current
capability and thermal
management features to support
SoCs.
They can have much higher
output current capabilities than
typical monolithic regulators due
to high efficiency and thermal
management features. Input
voltages from 3 to 65V cover the
spectrum of automotive battery
conditions. Such monolithic ICs
have integrated mosfets and can
run at greater than 2MHz,
resulting in reduced size and cost
while avoiding the AM band.
Dual output
Fig. 1 shows a dual output, 2MHz
5V at 4A and 1V at 4A circuit
using two channels of the
regulator. This circuit can be
easily modified to fit other output
combinations, including, for
example 3.3 and 1.8V and 3.3 and
1.1V, to take advantage of the
wide input range. The regulator
can also be used as the first stage
converter, followed by various
lower power second-stage
switching or LDO regulators for
more outputs.
The regulator has an EMI
cancelling design with integrated
hot loop capacitors to reduce
noisy antenna size. This, coupled
with integrated mosfets, improves
EMI performance.
Fig. 2 shows a 3.3V/16A, fourphase system for SoC power. Fig.
3 shows the radiated EMI test
results.
Automotive SoCs also place
heavy demands on power supply
load transient response. It is not
uncommon to see a load current
slew rate at 100A/µs for
peripheral power supplies and
Vehicle Electronics

higher for core supplies.
Regardless of the changes in load,
the power supply must reduce the
output voltage transient.
A fast switching frequency, such
as a 2MHz capability of a
regulator, can help speed transient
recovery. Faster switching
frequencies correspond to faster
dynamic responses with proper
loop compensation. Fig. 2 shows
the proper component values. It is
also critical in board layout to
reduce trace inductance from the
output capacitors of the circuit to
the load. Fig. 4 shows the
transient test results of the design
shown in Fig. 2.
Lower power
In addition to the low voltage high
current applications such as SoCs
and CPUs, automobiles and other
vehicles require power for
numerous low current loads, such
as dashboard instrument clusters,
head-up displays, V2X, sensors
and USB chargers.
Due to the limited space and
limited battery power, high
efficiency and small size are top
requirements for power
converters. Low noise is a given.
A regulator can be suitable for all
these applications if designed with
3 to 42V input voltage for
automotive battery conditions.

Fig. 4: Load transient response
of the Fig. 2 design

Vehicle Electronics

Fig. 3: Radiated EMI test results of the design in Fig. 2

Integrated mosfets, built-in
compensation circuit and 2MHz
operation frequency reduce the
size. Integrated hot loop
capacitors can reduce noise levels
and provide efficiency as well as
EMI performance. Fig. 5 shows a
2MHz, 5V/2A application.
The integrated mosfets and
built-in compensation circuit
reduce the component count to the
device itself plus a few external
components. Together with the
high speed switching frequency,
the total core size for this typical
application is only 11.5 by
12.3mm.
One way to cut costs is to
reduce the number of required
PCB layers, but performance

trade-offs are expected. For
instance, a two-layer board is not
expected to produce equivalent
EMI performance to a four-layer
one. EMI results in Fig. 6 show
that the regulator on a two-layer
board satisfies Cispr 25 class five
EMI emissions. EMI performance
is compared between equivalent
deployments on two- and fourlayer boards.
In general, this technology
yields better EMI performance
with two-layer boards and even
single-layer boards, which can
reduce manufacturing costs.
Thermal performance is usually
a concern when fewer board
layers are used, but this
technology’s low noise level and

Fig. 5: 2MHz 5V/2A application
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Fig. 6: Left: Average radiated EMI test results on a two-layer
board showing results with spread spectrum frequency
modulation enabled for further EMI reduction. Right: Peak
radiated EMI performance comparison between two- and
four-layer boards.

high efficiency have the benefit of
low power loss from switching
transitions. This, combined with
an enhanced thermal dissipation
package, can demonstrate
impressive thermal performance.
48V systems
Conventional vehicles use 12V
batteries to supply the power for
ignition, lighting, audio and

Fig. 7: Monolithic devices with
a mosfet driver design that
produces fast, clean switching
edges, resulting in high
efficiency, even at high
frequency operation; innovative
drivers also reduce overshoot,
dampening ringing that would
otherwise be a source of EMI
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infotainment electronic devices,
safety features, among other
systems. Unfortunately, the power
capability of a 12V automotive
system is limited to 3kW, a line
that is increasingly challenged by
the prolific amount of automotive
electronics.
This, along with the advent of
electric vehicles and self-driving
systems, challenges the norms of
power delivery, with the
automotive industry turning to
48V battery power. Compared
with 12V, a 48V electrical system
reduces distribution losses when
power demands are high,
improving overall efficiency.
The challenge posed to DC-DC
converters in 48V systems is to
maintain conversion efficiency,
size and low EMI similar to a 12V
system, when high step-down
ratios make it more difficult to
meet these specifications. The
gains made by using 48V should
not be lost in the DC-DC
conversion process. Monolithic
switching regulators that can run
at 2MHz to avoid interference
with the AM band are suitable for
48V automotive electrical systems

Fig. 9: Efficiency for the low
EMI application in Fig. 8
so long as they can do so
efficiently.
There are a limited number of
monolithic buck regulators that
can take 48V nominal inputs,
most supporting less than 5A.
However, there are monolithic
buck regulators that support 8A
loads, from input voltages up to
65V. The 40ns minimum on time
with fast clean switching edges
(Fig. 7) enables high switching
frequencies and high efficiency,
up to 94% at 2MHz.
Integrated compensation and
bypass capacitors reduce the total
size and simplify the low EMI
layout.
With a simple ferrite bead filter,
the regulator can pass Cispr 25

Fig. 10: 1MHz 1.8V/8A circuit with up to 65V input transient
class five specifications with
margins.
Fig. 8 shows a low EMI 2MHz
5V/8A application. Fig. 9 shows
efficiency.
The regulator has the unusual
ability to support high step-down
ratios even when operating at high
switching frequencies, due to its
40ns minimum on time.
For example, it can generate
1.8V from up to a 30V input at a
1MHz switching frequency. The
input can go up to the absolute
maximum rating of 65V if
skipping switch cycles is

Conclusion
The regulators described here
meet the demanding EMI
emissions requirements of
automotive environments.
Of the parts highlighted, the
dual-channel synchronous
monolithic regulator offers SoC

Fig. 8: Low EMI
5V/8A application
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acceptable.
When the output is lower than
3.1V, the bias pin should be
connected to an external source
that is higher than 3.1V, to
improve efficiency. If such source
is not available, tie the bias pin to
GND. Fig. 10 shows a 1MHz
1.8V/8A circuit that operates in
the face of 65V input transients.
In addition to low EMI, high
efficiency at high frequency, and a
wide input voltage range, the
regulator has low quiescent
current and low dropout. The low
quiescent current can extend the
battery run time in idle. The low
dropout feature is critical to
continuous operation in cold
crank conditions.
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applications a wide input voltage
range, EMI performance and
small size, while providing
multiple high current outputs and
fast transient response. The
synchronous monolithic regulator
has a wide input voltage range,
low quiescent current, EMI
performance, small size and high
efficiency; it fills the ubiquitous
power systems found in today’s
automobiles. With inputs to 65V,
it enables compact low EMI for
48V automotive systems.
Hua (Walker) Bai
(left), Dong Wang
(below)

and Ying Cheng
work for Analog
Devices
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LOCK DOWN

Todd Slack
discusses the
challenges of
automotive
security
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ith more networking
functionality such as
Bluetooth, 3G, 4G and
LTE added to vehicles each year,
the attack surfaces continue to
grow. This will continue to
increase dramatically as the
industry moves towards
autonomous vehicles.
But are they connected with a
foundation of security in mind?

Connected vehicles form
networks and provide access to invehicle networks that are exposed
to many forms of attack. Such
attacks are real and well
documented in the media,
resulting in damage to
manufacturer brand reputation and
direct revenue impact due to
recalls.
The industry has a real
Vehicle Electronics

challenge recognised by many
governments and consortiums
evident by the vast number of new
government regulations, as well as
industry and OEM cyber-security
specifications, including ISO,
IEC, SAE, NHTSA, ETSC,
Jaspar, Auto-Isac, Evita and
Autosar.
While there is no single standard
on which all OEMs across the
Vehicle Electronics

globe have agreed, there are some
very common security objectives
among nearly all of them. The
adoption timelines vary in each
region, but almost all OEMs are
adding secure boot requirements
in their cyber-security
specifications to ensure that the
application code running in any
given ECU, especially functional
safety related nodes, is authentic
and remains trusted during the life
cycle of the vehicle node.
Code must be securely verified
on every power on reset event and
can be repeated on wake from
sleep events or periodically while
the vehicle is in use. A close
association with secure boot is the
required ability to update code
securely in the field by verifying
code signatures to authenticate the
code source before proceeding
with the update.
And Can message authentication
is also being added to new
automotive cyber-security
specifications; in most cases, it is
aligning with the move from Can
2.0 to Can FD. Can FD has
significantly more bytes available
(64 compared with 8byte for Can
2.0) to add message authentication
codes (macs) and freshness
counters to each message.
All these new requirements can
be particularly burdensome for
tier-one suppliers to implement
without significantly rearchitecting each node. Many
existing ECUs are using MCUs
with little or no hardware security.
To satisfy the upcoming OEM
hardware-based cyber-security
requirements, a given ECU that
may have been using an 8, 16 or
32bit MCU without hardware
cryptographic support will need to
upgrade to a more expensive,

higher power 32bit MCU with
some additional level of tampers,
crypto acceleration and typically
much larger non-volatile memory.
In addition to the direct device
cost increase, there is also
software development costs to
port the application code, plus
risks introduced when taking on
the security code development.
Given the number of modules that
will need to be upgraded to
support new OEM cyber-security
specifications, it appears
impractical for a tier-one supplier
to re-architect them fully all at the
same time, especially when
security resources are spread thin
or may not even exist in-house.
Adding a pre-programmed
crypto-companion secure element
to perform all the security related
heavy lifting, secure key
generation and key storage with
tamper protections and crypto
accelerators can improve time to
market with reduced cost, risk and
complexity.
Configurability is extremely
important for tier-one suppliers to
support multiple OEM cybersecurity specifications with ease.
Secure boot schemes should be
configurable to accommodate
various authentication types such
as mac-based (symmetric),
signature-based (asymmetric),
hash-based or hybrid-based, while
securing boot execution strategies
such as full, parallel or partial
secure boot along with
configurable responses to
unauthenticated code.
Interoperability of security
implementations is paramount to
ensure a smooth rollout of
products supporting Can-mac.
Clearly, the Can frame format
needs to be standardised in each
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INFOTAINMENT
Peter Chadbourne discusses how
the rise of USB type C with power
delivery is affecting automotive

T
Vehicle attack surfaces continue to grow
vehicle or platform. Different
groups of messages may require
different mac types such as AESCMac or SHA-HMac and the
number of mac bits and freshness
counter bits can vary.
OEMs are clearly specifying
this; however, configurability
remains important to reuse the
same hardware across multiple
OEM platforms. Additionally, for
ECUs to send meaningful CMac
authenticated messages, the same
key needs to reside on each of the
ECUs involved.
Standards-based secure key
distribution or key agreement
schemes are important to ensure
interoperability of various
hardware security products.
Diving into these designs can be
daunting for tier-one suppliers.
Suppose an engineer receives
samples from multiple silicon
suppliers; now what?
It can be complicated to come
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up with a simple environment to
start configuring secure boot and
Can-mac schemes to emulate a
vehicle network.
This is where an automotive
security development kit can
provide a straightforward entry
point by emulating a secure
automotive IVN node that is
easily configured to support
variances in OEM specifications.
A graphical user interface can
provide a wide variety of
preconfigured options.
Connecting a development kit to
a host MCU kit provides a quick
path to configuring secure boot
and connecting two or more
development kits creates a
network to implement
configurable Can message
authentication types and groups
quickly. Ultimately, these kits can
be used to support various key
agreement schemes and can be
tied to external ECUs to create an

interoperable scheme across
multiple products.
New OEM cyber-security
specifications, along with
associated requests for
information or quotations, have
begun to roll out and will continue
to do so pressing for rapid
security updates to existing tierone designs. Finding ways to
navigate this transition with as
minimal impact as possible will
be important. Crypto-companion
secure elements and associated
development kits are one way to
simplify the transition.

he concept of infotainment
marked a significant shift
in the automotive industry
because it saw a closer
relationship between the vehicle’s
functional and non-functional
systems. It also introduced a
totally new way for the driver to
interface to the car. This
fundamentally changed the design
of cars, in the same way as the
smart phone changed mobile
communications.
It also saw a major change in the
shape of the console. Gone were
the standard replaceable audio
units that offered owners the
opportunity to upgrade their in-car
entertainment easily if they
desired, and in came the factoryfitted unit that was an integral part
of the cockpit. These units could
subsequently offer much more,

however, and they quickly
evolved to include features that,
today, we may find hard to live
without; the main one being
satellite navigation. More
recently, manufacturers added
features that became the precursor
to adas, such as reversing
cameras.
Just as significantly, it is
becoming easier to integrate more
of the features found on a mobile
phone into the car. This goes
beyond simple call answering, to
include social media alerts, music
streaming and even location-based
services.
While Bluetooth has been strong
in this area, USB connectivity is
equally important, not least
because it offers the chance to
charge the phone while travelling,
or sitting in traffic, as is often the

case. This is particularly useful for
the power user who may well
need to recharge their phone at
least once every day.
Consumers may have become
accustomed to the idea that the car
is now like any other piece of
technology and, while it may feel
like the car has changed hugely in
a short time, it is an industry that
is known for its caution, mainly
because safety is always the
primary concern.
However, other types of
technology are not subject to the
same market conditions and so are
able to enjoy a much more rapid
upgrade cycle. As the consumer
sector transitions rapidly towards
standardising on USB type C with
power delivery, the automotive
industry will not be able to ignore
the customer demand for type-C
support in the vehicle that will
undoubtedly follow.
While car owners are likely to
accept some delay before
manufacturers are able to support
the type-C connector fully, it

Power from C

Todd Slack is
strategic
marketing
manager for
automotive
security
products at
Microchip
Technology
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could well become part of the
decision process when selecting a
new car. This may also be
influenced by the fact that USB
type C with power delivery will
allow a wider range of consumer
devices to be charged on the road,
from smart phones to tablets,
laptops and even digital video
cameras.
Configuration channel
The ability to deliver or consume
up to 100W of power over a USB
connection is managed by the
power deliver (PD) part of the
specification. Fundamentally, it
requires a power supply able to
deliver at least that much power,
of course, but in addition it needs
a way of managing that power
delivery, which is where the
specification comes in. Another
important part of that equation is
the type-C connector coupled to a
USB 3.x cable.
Because the type-C connector is
designed to be reversible, it offers
users a simpler experience, as

The automotive industry will not be able to ignore the customer demand for type-C support

there will be no more turning the
connector over trying to find the
right orientation. However, while
this is undoubtedly more

Consumers view the car like any other piece of technology
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convenient for the user it
introduces a little more design
burden for the developer.
This is eased by the introduction
of the configuration channel, or
CC, which is implemented
through two dedicated pins on the
plug, oriented to be opposite each
other diametrically, so they
always appear in the same place
to the type-C socket.
The two-wire connection
conforms to a protocol using a
form of Manchester encoding
called biphase mark code, or
BMC. Rather than voltage levels,
data are exchanged using
transitions and the protocol also
incorporates its own synchronised
clock signal.
Using the BMC protocol, two
devices can exchange information
about the power requirements and
capabilities of each, based on one
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of five PD profiles defined by the
USB Implementers Forum; these
cover 10, 18, 36, 60 and 100W.

In the car
Adding this level of configuration
to any environment will require an
automotive-qualified USB type-C
controller that can support PD,
ideally through the integration of
a BMC client, supporting the full
type-C PD 2.0 version 1.1
specification. This would mean it
could use the CC to detect when a
device is connected and
interrogate that device to evaluate
its status (host or device), learn
whether the cable is active or not,
decide on the amount of current
the cable can carry, and
implement the mode to be used,
such as audio adapter or debug
accessory mode, for example.
This would typically be
Vehicle Electronics

achieved using a controller that
features a fully integrated CC
switch, along with a BMC
physical interface (phy). By
implementing a standalone USB
controller that is managed by a
separate host processor,
manufacturers would be able to
implement USB type C with PD,
while retaining the flexibility
needed to accommodate any
further changes or revisions to the
specification.
This would be crucial in the
immediate future, as the industry
and the market continue to
transition to the type-C age.
Selecting a software-defined
USB controller would allow
manufacturers to develop a way to
accommodate PD over type A/B
connectors today, and type C in
the future, without the need to
make any further design changes

to the USB controller.
The functionality and
convenience offered by a USB
connection in the car is only set to
increase with the move towards a
charge anything over USB
environment.
Consumers will expect the same
level of support in their cars and
they have on the desktops and in
their homes.
Achieving that will require a
flexible and future-proof USB
controller that can meet today’s
demands and tomorrow’s
potential.
Peter
Chadbourne
is business
unit manager
for On
Semiconductor
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Module protects communications
Infineon Technologies
has put a trusted platform
module (TPM) for automotive applications on
the market. The Optiga
TPM 2.0 protects communications between the
car maker and the car.
The TPM is hardwarebased security that has
proven its worth in IT security. By using it, car
makers can incorporate
sensitive security keys for

assigning access rights,
authentication and data
encryption in the car in a
protected way. The TPM
can also be updated so the
level of security can be
kept up to date throughout the vehicle’s service
life.
Mobility of the future
requires the exchange of
huge volumes of data.
Cars send real-time traffic
information to the cloud
or receive updates from
the manufacturer over the
air, for example to update
software quickly and cost
effectively. The senders
and recipients of those
data, whether car makers

or individual components
in the car, require cryptographic security keys to
authenticate themselves.
These keys are particularly protected against
logical and physical attacks in the TPM.
Incorporating the first
or initial key into the vehicle is a particularly sensitive moment for car
makers. When the TPM is
used, this step can be carried out in Infineon’s
certified production environment. After that, the
keys are protected against
unauthorised
access;
there is no need for further special security pre-

Resistor modules target ECU testing

Programmable resistor
modules from Pickering
Interfaces have 2.5, 5 or
10W power handling capability at 100V or as
limited by power. Models
40-251/2/3 target applications that require accurate
medium-power programmable resistance such as
a programmable load for
the testing of ECUs and
fuel level sensing in the
automotive, military and
aerospace sectors.
Available in modular
PXI format for flexible
and scalable system integration, the modules are
compatible with a range
of chassis, including PXI,
PXIe Hybrid, cPCI and

Pickering USB/LXI, for
flexible functional test
system integration.
There are between one
and eight resistance channels per module, resistance settings from 1Ω to
22MΩ and resolutions
from 0.125Ω to 2Ω.
Resistor channels are
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programmed by the use
of resistance calls to the
software driver. Each
channel can be set as
short or open circuit to
simulate a wiring or sensor fault, and simplified
DMM module verification is provided via an optional calibration cable.

Flash boots fast at high temperature

cautions throughout the
various stages of the
value chain.
The TPM likewise generates, stores and administers further security
keys for communications
in the vehicle. And it is
also used to detect faulty
or manipulated software
and components in the
vehicle and initiate troubleshooting by the manufacturer in such a case.
The Optiga TPM 2.0
SLI 9670 from Infineon is
a plug-and-play product
suited for use in a central
gateway, the telematics
unit or the infotainment
system.
It consists of an attackresistant security chip and
firmware that enables immediate use of security
features, such as encryption, decryption, signing
and verification.
The TPM can be integrated quickly in the system thanks to the open
source software stack for
the host processor. It has
an SPI interface, a temperature range from -40
to +105˚C and the encryption algorithms RSA2048, ECC-256 and
SHA-256.
The TPM complies
with the Trusted Computing Group TPM 2.0 standard, is certified for
security according to
Common Criteria and is
qualified to AEC-Q100.

A fram device has become the third product in
a family from Fujitsu following the release of two
models with 256 and
128kbit in 2017.
The MB85RS64VY has
a temperature range up to
+125˚C and a memory of
64kbit as well as an SPI
interface with a maximum operating frequency
of 33MHz.
Supported with AECQ100 qualifications and
documentations, it targets
the automotive market as
well as industrial automation applications.
Operating voltage is 2.7
to 5.5V, and it comes in
two package versions:
sop-8 for the automotive
and industrial market; and
son-8 for the industrial
market at 2 by 3mm.
The features of fram
make it possible to store
logging data instantly and
directly into the memory,
without any additional
data transfer from ram to
rom. As a result, the risk
of the data getting lost
can be reduced and the architecture simplified.
Engineering samples
are available now.
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64kbit fram

At Electronica, Micron
Technology announced a
high-density automotive
AEC-Q100 grade one
(+125˚C) qualified NOR
flash portfolio with fast
boot and instant-on performance, along with direct
execute-in-place
(XiP) operation.
The portfolio encompasses Micron’s 45nm
NOR flash using quad-SPI
and Xccela bus interfaces, with densities from
128Mbit to 2Gbit.
Aimed at automotive
adas technologies such as
vision, lidar, radar and
infra-red sensors, the
memory can handle the
higher temperatures due
to the heat generated by

advanced processors and
the miniaturisation of the
sensors embedded into a
vehicle’s bodywork.
To ensure reliable and
safe system operation, the
application
firmware
code, key parametric and
calibration data, and incident and error data logs
must be stored in and executed from a high-speed
non-volatile memory that
is capable of withstanding
temperatures as high as
+125°C.
With initial latencies as
fast as 78ns, the NOR flash
lets safety systems reliably boot in an instant to
meet the needs of adas
sensors and control units.
Through collaboration

with automotive users
and chipset vendors,
Micron
architected
Xccela flash from the
ground up to meet automotive applications.
The MT35X Xccela
flash family meets AECQ100 grade one with a
temperature range of -40
to +125˚C, as well as
grade two with a range of
-40 to +105˚C.
Initial latencies are
down to 78ns, sequential
byte reads as fast as 2.5ns
and
sustained
read
throughputs as high as
400Mbyte/s (3.2Gbit/s).
This meets the instant-on
and fast response requirements for adas and dashboard cluster systems.

Pseudo srams combine desirable features

High-speed cmos pseudo
srams (psrams) from Alliance Memory have densities from 8 to 128Mbit
in 6.0 by 7.0 by 1.0mm
48-ball FPBGA and 4.0
by 4.0 by 1.0mm 49-ball
FPBGA packages.
The devices combine
the desirable features of
srams and drams to provide designers with easyto-use, low-power, and
cost-effective memory for
wireless, automotive, networking and industrial
applications.
Featuring high-density
dram cores with sram interfaces and on-chip refresh
circuits
for

refresh-free operation, the
devices provide the high
bandwidth and low power
necessary to replace
srams in portable electronics or to serve as
companion chips to burst
NOR flash applications.
The interfaces of five of
the devices are compatible with asynchronous
type srams. Two others
have a multiplexed address and data bus for
more bandwidth. The devices support asynchronous and burst operation,
and feature read or write
burst lengths of four,
eight, 16 or 32 words, or
continuous burst.

Available in industrial
temperature ranges, they
have access speeds of 70s
and operate from a single
power supply of 1.7 to
1.95V or 2.6 to 3.3V. Additional power-saving
features include auto temperature-compensated
self-refresh, partial array
self-refresh and a deep
power down mode.
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Circular connectors go racing

Transceivers bring high-def
video via existing infrastructure
Transceivers from Analog
Devices enable high-definition (HD) video over
unshielded twisted pair
cables and connectors.
This lets OEMs upgrade
from standard-definition
to HD cameras and provide the resolution and
image quality required for
modern automotive camera applications.
The ADV7990 and
ADV7991 transmitters
and ADV7380 and
ADV7381 receivers use

the firm’s Car Camera
Bus (C2B) technology to
enable savings in weight,
bulk, cost and reduce
cable-routing constraints.
The C2B transceivers
are defined and designed
for automotive applications, which means that
along with supporting visual quality over the unshielded infrastructure,
care was also taken with
on-chip EMC and EMI
mitigation techniques enabling compliance to in-

Comms chip out of beta

The latest firmware update to Nebula’s NC1701
vehicle communications
controller takes it out of
beta test phase and into
commercial use.
The dedicated vehicle
communications chip can
extract OEM data from
any vehicle. It can be embedded into any telematics device and has been
designed from the ground
up with a focus on telem-

atics applications and removing the headache of
understanding vehicle
Can systems from hardware partners.
Standard features include automatic vin reading, low power and wake
up modes, and smart ignition detection for electric
and hybrid vehicles.
Its core data capability
gives access to thousands
of OEM data points.
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dustry mandates for
EMC, EMI and ESD robustness.
The performance of the
cable-compensation design supports 30m cable
runs with multiple in-line
connections for resolutions up to 2Mpixel at
30Hz or 1Mpixel at
60Hz.
The transceivers have
negligible latency along
with uncompressed transmission; the bidirectional
control channel uses the
same cable and thus incurs no additional costs.
These devices support a
75MHz
pixel
rate
(75MHz Y, 75MHz C)
frozen-frame detection
while the bidirectional
control function supports
I2C, interrupt-status and
general-purpose IO.
The ADV7990 comes
in a 32-LFCSP package
and has a 10bit parallel
input bus, the ADV7991
in a 40-LFCSP with a
16bit parallel input bus,
the ADV7380 in a 48LFCSP with a Mipi-CS12
transmitter, and the
ADV7381 in a 48-LFCSP
with a 16bit parallel output bus. Operating temperature in -40 to +105˚C.
All are available for
sampling
with
the
ADV7991 and ADV7381
in production. The other
two will be in production
early next year.

PKE antennas

Robust circular sensor
connectors from Harwin
for motorsport deployment use breakaway collars to prevent damage to
critical elements.
With a current rating of
2A per contact, the members of the Vivern family
come in a ten-contact
1.45mm pitch format and
have an insulation resistance of over 1GΩ. They
can be supplied in cableto-cable and cable-toboard configurations.
The lightweight but
rugged construction of
these 10.6mm external diameter, polarised components means they are

Magnetic emitter antennas from Premo are designed to handle the
robustness and magnetic
performance for passive
keyless entry (PKE) automotive applications on
the car side.
The LFAD Diaboloshape antennas are about
half the length of similar
mid-range products yet
produce the same H-field
with a different L/D core
relationship. Most LF antennas have a length 70 to
80mm for standard range,
150 to 170mm for midrange and 250 to 350mm
for long-range.
In the past two years,
mid-range antennas with
a sensitivity around three
times that of standard
ones became popular to
provide a wakeup distance of around 4 to 5m.
The antennas meet
AEC-Q200 and waterproof specifications from
IP54 to IP69K due to
their packaging – rugged
plastic box filled with
polyurethane resin, PALPM protection, combination of both materials
and HPM (high pressure
moulding) in PBT GF2030 for IP69K. They are
also said to provide better
drop, bending and torsion
test limits.

HCC Embedded has extended its existing flash
translation layer (FTL)
for NAND with deterministic execution control.
Engineers integrating
NAND flash into safetybased systems in automotive applications can use
HCC’s Safe FTL to ensure stable and predictable operation. The
deterministic Safe FTL
has been verified in simulated environments and
on real NAND flash arrays.
Traditionally, NOR flash
has been dominant in reliable systems, but recently engineers are
integrating NAND flash
into safety systems where
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suited to implementation
in high performance automotive applications such
as motor racing, as well
as various other potentially high impact applications where there are
also weight and space
constraints to consider,
including robotics and
avionics.
The breakaway collar
incorporated into the bayonet locking mechanism
can be sacrificed to protect against wired connector damage caused by
adverse loads and external impacts.
The contacts are made
from a copper alloy with

gold plate finish to augment their durability.
The connectors have
been designed for use
with 24 and 26AWG network cabling and each
has an IP67 compliant
sealed housing to combat

Deterministic execution added
information must be predictably available. An
FTL manages an array of
NAND flash to create a
logical interface that software can use.
This includes wear levelling and bad block handling. However, existing
FTLs stall at some point
for a variable period of
time, particularly when
placed under heavy load.
Safety-critical systems
demand a different approach that ensures stability and predictability. For
these, where accurate
time division is critical to
the delivery of safety, engineers can use deterministic Safe FTL to integrate

arrays of NAND flash without disturbing the predictability of the system.
Deterministic
FTL
builds on Safe FTL by enabling the host or safety
system to know how long
operations will take and
respond by either scheduling tasks appropriately
or executing them in multiple steps.
The host system gets
the length of time a flash
operation will take from
the FTL and can schedule
an appropriate time slot,
or can spread complex
operations over multiple
time slots, while leaving
the NAND flash accessible
to other tasks.

liquid ingress.
Thanks to the three
colour coded keyway options, accidental incorrect
mating of adjacent cables
in densely packed electronic systems can be
avoided.
An operational temperature range of -65 to
+150˚C is supported,
along with the endurance
to enable completion of at
least 1000 mating cycles.
The PCB connector
version has stainless-steel
board mount fixings to
ensure that board retention is maintained, even
when subjected to heavy
vibration, exhibiting the
resilience needed to withstand 20G for a period of
over six hours.
They are for use in
telemetry systems, vehicle controls, pit lane
equipment and automotive energy recovery system management, as well
as unmanned aerial vehicles, radar equipment and
robot joint linkages.
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Buck-boost handles
start-stop systems

Half-bridge mosfet drivers
suit hybrid powertrains

A family of automotivegrade 100V, 4A halfbridge n-channel mosfet
drivers from Renesas features three devices – the
ISL78424 and ISL78444
with single tri-level PWM
input for controlling both
gate drivers, and the
ISL78434, which has
dual independent inputs
that separately control the
high and low side drivers.
They complement the
ISL78224
four-phase
bidirectional controller,
letting it provide up to
3kW of power and greater
than 95% efficiency in 12
to 48V converters used in
mild hybrid vehicles.
The drivers are also
suitable for 12 to 24V
bidirectional
DC-DC
converters, as well as
other high current buck or
boost applications.
They simplify driving
high-current mosfets by
offering
independent
sourcing and sinking
mosfet gate drive pins.
This makes it easier for
designers to use external
gate resistors to tune the

slew rate of the rising and
falling DC-DC switch
node transitions, thereby
reducing EMI.
Adaptive
dead-time
control ensures accurate
break-before-make
switching operations that
prevent shoot-through
current that would occur
if both DC-DC converter
switches were allowed to
close simultaneously. The
ISL78424 and 78434’s
adaptive dead time function can sense at the gate
of the mosfets, eliminating potential errors introduced by voltage drops
across the external gate
resistors controlling the
switching node slew rate.
The drivers can improve efficiency by delivering robust gate drive
with 3A peak sourcing
current and 4A peak sinking current.
The on-chip 3Ω bootstrap fet switch eliminates
the need for an external
Schottky diode. They are
AEC-Q100 grade-one
qualified and operate
from -40 to +140˚C
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Touchscreen ICs
up design options

Touchscreen controllers
for automotive and industrial applications enable
display user interface designs with curved and
contoured overlays, hover
and proximity functions,
force sensing and integrated haptics control.
The Axiom controllers
from TouchNetix have
immunity to conducted
noise, low RF emissions,
sensitivity to touch using
wet or gloved fingers, and
support for large and nonstandard displays.
The AX310 IC lets
OEMs design responsive
touchscreens that have a
thick, varying-thickness
or contoured overlay
while maintaining uniform sensitivity across
the whole surface. They
can implement hover,
proximity, touch and concurrent
force-sensing
functions with one capacitive touchscreen controller,
which
also

integrates haptics control.
With this combination,
OEMs can realise 3D
touch effects.
It support touchscreen
designs in arbitrary and
non-standard display formats, including ultrawide aspect ratios and
non-rectangular forms.
The IC meets Cispr 25
level-three specifications
for radiated emissions.
Each combines an analogue front end that uses
a narrowband, low-voltage sinusoidal drive
waveform, a seamless
frequency-changing capability to avoid noisy
frequency ranges, and a
proprietary DSP engine.
Signal-to-noise ratio is
80dB. This is enabled
while driving the sensor
at a DC-neutral 2.5V pkpk. The drive voltage produces low levels of
radiated emissions. The
DC neutral bias also reduces stresses.
Vehicle Electronics

A buck-boost power supply chipset from Rohm
provides the claimed lowest current consumption
in the industry along with
stable performance (transient response characteristics) in automotive
ECUs for cluster panels
and gateways used in
start-stop vehicle systems.
The chipset integrates a
buck DC-DC converter
with boost functionality
(BD8P250MUF-C) and a
dedicated
boost
IC
(BD90302NUF-C). The
primary chip uses the
firm’s
Quick
Buck
Booster buck-boost control technology that enables configuration of a
buck-boost power supply
without degrading buck

power supply characteristics by simply adding the
dedicated boost IC to the
subsequent stage.
The result is a no-load
current consumption of
8µA and ±100mV output
voltage fluctuation using
an output capacitance
44µF, contributing to im-
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proved stability and energy savings in applications where significant
input voltage drops occur
in a short period of time,
such as start-stop vehicle
systems.
In addition, the technology allows a common
board design that inte-
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grates buck-boost and
buck power supply
topologies along with the
requisite peripheral components and noise countermeasures.
The control technology
was developed by leveraging proprietary analogue design expertise,
making it possible to
switch to buck-boost operation without degrading
buck performance.
The chip integrates a
spread spectrum function
as a countermeasure
against EMI, allowing it
to clear Cispr 25 for noise
in the automotive sector.
At the same time, pulse
control technology enables high speed operation at 2.2MHz that
eliminates the effects on
the AM radio band
(1.84MHz maximum),
making it possible to
achieve stable 5V output
for ECU drive from 36V
input.
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