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Jungo, a supplier of in-cabin sensing AI software, has introduced 
VuDrive, an aftermarket system for fleets, telematic service providers 
(TSPs) and distributors, providing camera-based driver monitoring, road 
risk analysis, video recording and cloud services. 

Based on the firm’s CoDriver AI software, VuDrive’s dual-camera 
provides end-to-end AI video analytics for driver safety, including real-
time driver monitoring alerts, road risk analysis, cloud services for fleet 
managers and APIs for TSPs to integrate into their own cloud.  

It provides fleets with real-time alerts on risky driver and road events, 
and enables viewing of complete safety information and driver scoring, 
both aggregated and per event, which includes real-time all driver 
notifications, and video clip recordings of the cabin interior and the road. 
This enables fleets to identify and improve risky drivers, and prevent 
accidents.

Is this driver happy?

vehicle-electronics.biz  @velectronicsmag

Aptiv has acquired Wind 
River from TPG Capital 
for $4.3bn in cash. 

Wind River delivers 
software for the intelli-
gent edge, and is used on 
more than two billion 
edge devices across more 
than 1700 users globally. 

The software enables 
the secure development, 
deployment, operations 
and servicing of mission-
critical intelligent sys-
tems spanning aerospace, 
military, telecommunica-
tions, industrial and auto-
motive markets.  

Wind River generated 
around $400m in 2021.  

“The automotive indus-
try is undergoing its 
largest transformation in 
over a century, as con-
nected, software-defined 
vehicles increasingly be-
come critical elements of 
the broader intelligent 
ecosystem,” said Kevin 
Clark, Aptiv CEO. “Fully 
capitalising on this oppor-
tunity requires compre-
hensive solutions that 
enable software to be de-
veloped faster, deployed 
seamlessly and optimised 
throughout the vehicle 
lifecycle by leveraging 
data-driven insights. 
These same needs are 
driving the growth of the 
intelligent edge across 
multiple end markets.”  

With Aptiv and Wind 
River’s synergistic tech-
nologies and experience 
delivering safety-critical 

Aptiv acquires Wind River for $4.3bn
systems, Clark said the 
company was heading for 
a software-defined future 
for automotive.  

“In addition, we are 
committed to further 
strengthening Wind 
River’s competitive posi-
tion in the multiple indus-

tries it serves,” he said.  
Kevin Dallas, CEO of 

Wind River, added: 
“Combining Wind 
River’s software, cus-
tomer base and talent 
with Aptiv’s complemen-
tary technologies, global 
resources and scale will 

realise our vision of the 
new machine economy.” 

The acquisition allows 
Aptiv to exploit software-
defined mobility and ex-
pand into multiple 
high-value industries.  

The acquisition is ex-
pected to close mid-2022.

Bosch and Volkswagen 
have formed an engineer-
ing alliance to accelerate 
the introduction of auto-
mated driving functions 
across all vehicle classes  

Bosch and VW’s sub-
sidiary subsidiary Cariad 
are collaborating to 
achieve more safety, less 
stress and more rapid de-
ployment of automated 
driving functions across 
all vehicle classes. 

For vehicles sold under 
VW brands, the alliance 
aims to make functions 
available that will allow 
drivers to take their hands 
temporarily off the steer-
ing wheel. These are 
level-two hands-free uses 
for urban, extra-urban 
and motorway driving, as 
well as a level-three sys-
tem that takes over all 
driving functions on the 
motorway.  

The first of these are to 
be installed in 2023.  

The two companies 
plan to develop jointly 
software for use in all pri-

Bosch and VW partner 
on automated driving

vately used vehicle 
classes. It will be possible 
to integrate the compo-
nent parts developed by 
the alliance in other car 
makers’ vehicles. 

“With Cariad, we will 
be accelerating the launch 
of partially and highly au-
tomated driving functions 
across all vehicle classes, 
and thus making them 
available for everyone,” 
said Bosch board member 
Markus Heyn. “This will 
make driving on the roads 
safer and more relaxed.” 

Dirk Hilgenberg, Car-
iad CEO, added: “Auto-
mated driving is key to 

our industry’s future.” 
In Stuttgart and Ingol-

stadt, people from the two 
companies will together 
develop partially and 
highly automated driving 
functions as part of a 
global network.  

At peak times, it is ex-
pected the various mod-
ules required by the 
project – from middle-
ware to individual appli-
cations – will occupy 
more than 1000 experts.  

The partners have also 
agreed to look at joint de-
velopment and timelines 
for level-four fully auto-
mated driving. 

Hands-free driving is a partnership goal

https://vehicle-electronics.biz
https://twitter.com/velectronicsmag
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The Mipi Alliance has re-
leased A-Phy v1.1, the 
next version of the auto-
motive serdes physical-
layer interface. 

V1.1 doubles the maxi-
mum available downlink 
data rate from 16 to 
32Gbit/s and includes en-
hancements to help 
OEMs and suppliers im-
plement  image sensors 
and displays. 

Mipi A-Phy, originally 
released in September 
2020, is the first industry-
standard, long-reach, 
asymmetric serdes inter-
face to provide high-per-
formance links between 

automotive image sensors 
and displays and their as-
sociated ECUs.  

It was developed to 
simplify the integration of 
onboard sensors and dis-
plays for applications 
such as adas, digital cock-
pits, in-vehicle infotain-
ment and autonomous 
driving. 

A-Phy offers a reach of 
up to 15m, reliability with 
a low packet error rate of 
10-19 over a vehicle’s life-
time, high noise immu-
nity and low latency.  

It also forms the foun-
dation of Mipi’s Mass au-
tomotive serdes end-to- 

end framework for con-
necting cameras, sensors 
and displays with built-in 
functional safety, security 
and data protection. 

A-Phy v1.1 adds sup-
port for star quad cables 
that provide dual differ-
ential pairs of conductors 
within a single shielded 
jacket. This enables two 
A-Phy ports over a single 
cable, saving cost, weight 
and complexity compared 
with using two separate 
coaxial or shielded 
twisted pair cables. 

Version 1.1 also adds 
optional Pam 4 encoding 
for A-Phy downlink gears 

G1 and G2, with data 
rates of 2 and 4Gbit/s, re-
spectively. Pam 4 encod-
ing has lower modulation 
bandwidth for sub-1GHz 
operation, allowing man-
ufacturers to migrate to 
A-Phy while using either 
legacy cables on current 
platforms or lower-cost 
cables on new platforms. 

The version adds a 
faster uplink gear with an 
available data rate up to 
200Mbit/s, twice that of 
the existing uplink gear.  

A-Phy v1.1 is interoper-
able with v1.0 and will be 
brought forward for adop-
tion as an IEEE standard. 

Mipi Alliance updates A-Phy serdes interface

Siemens is working with 
United Microelectronics 
Corporation (UMC) on 
design kits for automotive 
and power applications. 

The aim is to develop 
process design kits 
(PDKs) for the foundry’s 
110 and 180nm BCD 
technology. The PDKs 
are optimised for Siemens 
EDA’s Tanner custom de-
sign flow software for a 
wide variety of ICs used 
in automotive and power 
applications.  

The foundry’s BCD 
platforms are for applica-
tions requiring power 
management ICs 
(PMICs), battery man-
agement ICs (BMICs) 
and wireless and fast 
charging ICs. 

BCD technology deliv-
ers power IC designs of 
up to 100V operating 
voltage, improving en-
ergy efficiency and inte-
gration that combines 
analogue circuits and dig-
ital content as well as 
power devices and em-
bedded NVMs. 

“Dozens of customers’ 
designs have been veri-
fied and entered produc-
tion in the last few 

quarters amid robust mar-
ket demand,” said Cedric 
Lee, senior division  
director at UMC. “With  
applications becoming 
more sophisticated, pow-
er management is also 
getting increasingly com-
plex. Innovations such as 
edge AI and mobility de-
vices are driving the need 
for higher performance 
on shrinking area and low 
leakage.”  

Tanner software has an 
easy-to-use schematic 
and layout editor and in-
tegrates with circuit simu-
lators and Calibre 
software for design rule 
checking, parasitic ex-
traction and physical ver-
ification.  

Tanner has a 30-year 
track record and has been 
used to tape out thou-
sands of designs. 

“Through our collabo-
ration with UMC, our 
mutual customers can 
adopt the certified pro-
cess design kit for BCD 
technologies and start de-
signing immediately with 
increased productivity,” 
said Fred Sendig, general 
manager at Siemens Dig-
ital Industries Software.

Siemens works with UMC 
on automotive design kits

BCD technology delivers power IC design

Innoviz Technologies is 
using Ansys simulation 
technology to drive its  
automotive-grade lidar 
sensor and achieve auton-
omy for its customers 
while reducing develop-
ment time and costs.  

Ansys enables Innoviz 
to meet its customers’ ob-
jectives for durability, re-
liability and affordability 
in a lidar design that is 
seamlessly integrable into 
levels three-to-five auto-
nomous vehicles. 

Autonomous vehicles 
depend on the sensing ca-
pability of various com-
ponents, including lidars, 
radars and cameras. Lidar 
delivers the high-resolu-
tion, long-range 3D 
image perception needed 
to guide vehicle move-
ment safely.  

The problem for auto-
motive manufacturers is 
that most available lidars 
do not meet industry stan-
dards for performance, 
size, reliability and cost 
perception.  

The success of the team 
depended on simulation 
and testing of various as-

pects of lidar design and 
optics. Drawing on the 
power of Ansys multi-
physics capabilities,  
Innoviz used Ansys Me-
chanical, Fluent, Zemax 
and Maxwell simulation 
software, working seam-
lessly together to address 
lidar system complexity.  

Through simulation and 
testing, an extreme inte-
gration of components 
into a single chip was ac-
complished requiring few 
design iterations and en-
abling a more compact 
lidar system. This meets 
the necessary automotive 
performance characteris-
tics and size requirements 
manufacturers are look-
ing for at a much lower 
price.  

“We use many types of 
simulations in the Ansys 
ecosystem across the en-
tire design chain of our 
product,” said Oren 
Buskila, chief R&D offi-
cer at Innoviz. “We rely 
on Ansys capabilities to 
run structural analysis to 
understand the stresses 
and temperature varia-
tions of our chips.”

Innoviz lidar 3D point cloud

Ansys helps Innoviz 
with lidar research

https://www.microchip.com/en-us/solutions/automotive-and-transportation/automotive-products/connectivity/inicnet-technology?utm_source=vehicleelectronics&utm_medium=digitaleditionad&utm_campaign=inicnettechnology_eu&utm_content=ais
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The global automotive 
electronics market is set 
to grow at a CAGR of 
6.1% to reach $144bn by 
2026, according to mar-
ket watcher Fortune Busi-
ness Insights.  

The market size stood at 
$91bn in 2018. 

The growing technolog-
ical advancements in 
safety, entertainment and 
comfort features will con-
tribute positively to the 
growth. 

Moreover, the integra-
tion of IoT, artificial in-
telligence and cloud 
computing in automo-
biles will spur opportuni-
ties for the electronics 

revenue in the forthcom-
ing years. 

The shift from conven-
tional to electric vehicles 
will aid the development 
of the market. Companies 
operating in this market 
are investing vastly in the 
development of high-end 
hybrid cars. Growing 
government regulations 
to reduce carbon emis-
sions will positively pro-
mote the market.  

Also, the consumer in-
clination towards electric 
vehicles equipped with 
parking assistance, head-
up display and infotain-
ment will bolster the 
growth. 

Though Covid-19 has 
had a negative impact on 
the market, the report be-
lieves this will pass. 

The rising popularity of 
electric vehicles has led 
to the development of 
adas and infotainment. 
But the massive invest-
ment in R&D along with 
the high cost of lithium-
ion batteries and software 
will surge manufacturing 
costs, thus leading to 
costly EVs.  

Besides, the complexi-
ties of electric vehicles 
and high maintenance 
and replacement costs 
will dampen the automo-
tive electronics market. 

Asia Pacific generated a 
revenue of $43.5bn in 
2018 and is predicted to 
grow profoundly during 
the forecast period. The 
presence of automotive 
manufacturers in India, 
China and Japan will aid 
the expansion of the mar-
ket in Asia Pacific.  

The increasing aware-
ness about the advantages 
of EVs will contribute 
positively to the growth.  

Europe is predicted to 
expand radically in the 
foreseeable future owing 
to the existence of auto-
mobile giants such as 
VW, Skoda, Audi, BMW 
and Daimler. 

Automotive electronics market to hit $144bn in 2026

GKN Automotive is set-
ting up a research centre 
with the University of 
Nottingham and Newcas-
tle University to develop 
e-drive systems for elec-
trified vehicles.  

GKN’s £3.5m invest-
ment in the Advanced Re-
search Centre, which is 
co-located across three 
engineering facilities, is 
being partly supported 
through the Melrose 
Skills Fund. 

The project will be vir-
tually shared between the 
engineering departments 
at the University of Not-
tingham and Newcastle 
University, with research 
teams at each university 
operating collaboratively 
with engineers at the 
GKN Automotive Inno-
vation Centre. 

“GKN Automotive is a 
pioneer of advanced e-
drive development and 
this new research partner-
ship will play a key role 
in strengthening the inno-
vation of electrification 
technologies for future 
advanced propulsion sys-
tems,” said Gordon Day, 
managing director of 
GKN’s Innovation Cen-
tre. “We are extremely 
proud that this research 
will be in partnership 
with Newcastle Univer-
sity and the University  
of Nottingham, two 

GKN starts EV research 
at Nottingham and  
Newcastle universities

renowned and respected 
global leaders in automo-
tive electrification engi-
neering research. Both 
institutions will also play 
a leading role in helping 
us develop a supply of 
high-calibre engineering 
talent.” 

Both universities are 
part of the Advanced 
Propulsion Centre’s 
spoke community. The 
initiative brings together 
specialist academic, tech-

nological and commercial 
expertise to share best 
practice for the develop-
ment of low emission 
propulsion technologies.  

The University of Not-
tingham is the APC’s 

spoke for power electron-
ics, while Newcastle Uni-
versity is the spoke for 
electric motors. 

The centres are backed 
by £33m of UK govern-
ment funding. 

Research at the University of Nottingham

The capacity for analogue 
chips is expected to grow, 
but it is unlikely to be suf-
ficient to meet the in-
creased demand for cars, 
according to Jeremie 
Bouchaud and Phil Am-
srud from IHS Markit. 
Therefore, they say the 
supply may tighten again 
around the end of 2023. 

The automotive semi-
conductor supply tight-
ness will likely ease in 
2022 and early 2023. 
However, there is a risk 
of pressure points build-
ing up again at the end of 
2023 or early 2024.  

According to IHS’s 
analysis, concerns are 
emerging over the supply 
of analogue chips. After 
microcontrollers (MCUs) 
in 2021, analogue chips 
are likely to become the 
main constraint for vehi-

cle production in the next 
three years.  

The two major chip cat-
egories that have been 
most affected by short-
ages are MCUs and ana-
logue chips. Earlier in 
2021, MCUs received all 
the attention. The propri-
etary nature of MCUs 
made it virtually impossi-
ble to have dual sources 
for an ECU because of 
software and pinout dif-
ferences.  

MCUs are manufac-
tured on process nodes 
typically above 40nm, 
with some of them now 
starting to be processed at 
28nm. As memory and 
systems-on-chip (SoCs) 
have captured more of the 
semiconductor market, 
investment has been con-
centrated on the advanced 
nodes to support growth 

in those areas and less has 
been focused on mature 
process nodes.  

There is an ongoing 
trend towards centralisa-
tion of the electrical and 
electronic (EE) architec-
ture, resulting in a smaller 
number of MCUs per ve-
hicle. However, migrat-
ing to new architectures 
and smaller process nodes 
is not beneficial for all 
types of chips.  

For example, demand 
for analogue chips will 
continue to increase inde-
pendently of new EE ar-
chitectures since they are 
an essential part of many 
vehicle systems. Hun-
dreds are required per car.  

“Now MCU supply is 
in better shape, analogue 
chip supply is emerging 
as an issue,” said 
Bouchaud and Amsrud. 

Analogue chip supply set to tighten next year

https://www.kdpof.com/automotive-networking/
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Hyundai Mobis has in-
vested in Silicon Vally 
start-up Zendar, a special-
ist in imaging radar. 

Data obtained from 
radars in the front, back 
and corners of a vehicle 
are turned into integrated 
signals at the ECU to cre-
ate high-resolution im-
ages. 

Unlike conventional 
radar, imaging radar uses 
the data generated from 
multiple radar sensors, 
which can increase recog-
nition accuracy. The tech-
nology is expected to 
support the dissemination 
of autonomous driving on 
the basis of radar sensors 
with reasonable prices 
and performance compa-
rable with that of lidar. 

Zendar was founded in 
2017 by engineers who 
graduated from the Uni-
versity of California, 
Berkeley, specialising in 

the development of imag-
ing radars. The com-
pany’s technologies are 
based on its own fusion 
radar algorithms. 

“Improving automotive 
radar systems with the 
conventional approach of 
adding more and more 
antenna channels is not 
very practical,” said Sunil 
Thomas, chief business 
officer of Zendar. “This 
new investment from 
Hyundai Mobis strength-
ens our conviction that 
Zendar’s distributed aper-
ture approach is the future 
of automotive radar, of-
fering higher perfor-
mance than conventional 
radar systems without ad-
ditional hardware cost.” 

Hyundai Mobis plans to 
apply its competencies in 
hardware design and inte-
grated software develop-
ment to Zendar’s fusion 
radar technology. 

Hyundai invests in 
radar start-up Zendar

“In addition to develop-
ing our own technologies, 
we’re going to collabo-
rate with global compa-
nies that have various 
original technologies, 
thereby enhancing our 
status as a leader of the 
mobility platform com-
bining software and hard-
ware,” said Young-bin 
Kim, vice president at 
Hyundai Mobis. 

Zendar software works 
by fusing raw information 
from multiple radar front-
ends with motion data 
from inertial measure-
ment units, and uses ma-
chine learning instead of 
traditional radar signal 
processing algorithms to 
detect targets.  

It uses simple and inex-
pensive radar front-ends 
combined with a central 
processor to scale up the 
resolution of the multiple 
existing radar systems in 
the vehicle. The software 
runs on the vehicle’s ex-
isting adas compute in-
frastructure.  

The software combines 
multiple radar front-end 
inputs to produce in real 
time a 4D (x, y, z and 
Doppler) depth map 
which has lidar-like de-
tail, but which does not 
have the high cost of 
lidar, and which works in 
all weather conditions 
and nearly all terrains.Zendar imaging radar technology

The Blackberry QNX op-
erating system is to be 
used for future BMW 
driver assistance systems 
in a multi-year agreement 
to support development 
of SAE level-two driving 
automation functions 
across multiple vehicle 
lines. 

Blackberry will license 
QNX technology to 
BMW as well as assign 
engineers to support the 
development of level two 
and two-plus driving au-
tomation functions.  

This follows recently 
announced QNX design 
wins with Visteon, Nobo, 
WM Motor, Desay, Sca-
nia and Volvo. QNX tech-
nology is in production 
programmes with 45 
OEMs, the top seven tier-
ones and more than 195 
million vehicles world-
wide.  

QNX is used in adas, 
digital cockpits and se-
cure data gateways, all of 
which are becoming in-
creasingly prevalent in 
vehicles. It has had de-
sign wins with 24 of the 
top 25 electric vehicle 
makers. 
• BMW has selected 
D2iQ’s Kubernetes plat-
form to power data ana-
lytics and automation in 
the development of its 
edge computing for big-
data analytics.

BMW picks 
Blackberry 
for adas

Visteon and Steradian 
Semiconductors, an Ind-
ian imaging radar special-
ist, are collaborating to 
produce enhanced adas 
for the global automotive 
market. 

As part of a joint devel-
opment agreement, Stera-
dian will provide Visteon 
with access to its 4D 
image radar sensor hard-
ware and perception soft-
ware technology. Imaging 
radars are integral to 
level-two-plus auto-
nomous driving technol-
ogy because they enable 
safety application devel-
opment, AI-based percep-
tion algorithms and 
sensor fusion. 

Visteon’s DriveCore 
technology analyses input 
from multiple sensors to 
understand the environ-
ment and determine ap-
propriate action to steer, 
brake and accelerate the 
vehicle. It uses artificial 
intelligence for object de-
tection and tracking, situ-
ational analysis and 
driver-behaviour plan-
ning to enable adas-re-
lated features including 
driver monitoring, auto-
matic lane keeping and 
parking assistance. 

“Our level-two-plus au-
tonomous driving tech-
nology is built on a 
scalable, open architec-

Steradian provides Visteon 
with 4D radar technology

ture with state-of-the-art 
machine-learning algo-
rithms,” said Srini Adi-
raju, senior director at 
Visteon. “These technolo-
gies along with imaging 
radars will enable our 
platform to provide im-
proved object detection 
and lead to safer driving 
experiences.” 

By combining sensors 
and electronic processors, 
4D imaging radar can cal-
culate the size, location, 
direction, speed and ele-
vation of objects in all 
weather and environment 
conditions, including fog, 
heavy rain and darkness. 

“As an automotive elec-
tronics technology leader, 
we are excited to work 

with Visteon as they con-
tinuously push for the 
kinds of innovation that 
keep its automotive cus-
tomers ahead of the 
curve,” said Ashish Lach-
hwani, chief of business 
development at Steradian. 
“Our joint development 
agreement will help sup-

port safe driving experi-
ences and eventually lead 
to higher levels of au-
tonomous driving.” 

Steradian provides 4D 
imaging radar for the au-
tomotive industry, as well 
as other traffic, precision 
parking and industrial ap-
plications.

Visteon and Steradian collaborate on imaging 

Foxconn is developing a 
digital cockpit based on 
the NXP i.MX 8 Quad-
Max.  

The platform will in-
clude digital clusters, and 
a head-up display so car 
makers and tier-ones can 
deliver vivid in-vehicle 
experiences.  

The digital cockpit is 
expected to start mass 
production in 2023. The 
companies aim to expand 
the relationship into 
UWB-based secure car 
access and safe auto-

mated driving, aug-
mented by NXP’s radar 
products.  

“Foxconn is committed 
to providing clients with 
an automated, connected 
platform and big data 
technology and services,” 
said Brand Cheng, CEO 
at Foxconn Industrial In-
ternet. “We believe EVs 
and emerging technology 
innovation are derived 
from computing power, 
system integration and 
energy management.”  
• Quest Global is deliver-

ing software support for 
NXP’s S32G vehicle net-
work processors.  

Quest will provide ser-
vices to help OEMs and 
tier-ones unlock the po-
tential of the processors 
to deliver a secure vehicle 
network that combines 
Asil D safety, hardware 
security, real-time appli-
cation processing and net-
work acceleration for 
service-oriented gate-
ways, domain controllers, 
zonal processors and 
safety processors. 

Foxconn cockpit based on NXP tech
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Continental is supplying 
essential elements for an 
intuitive and attractive 
user experience in the 
new BMW iX.  

In response to vehicle 
digitalisation, the electric 
vehicle integrates Conti-
nental’s cockpit high per-
formance computer that 
manages the increasing 
software complexity as 
well as the rapidly grow-
ing functional scope in 
the cockpit.  

The computer also pro-
vides the necessary com-
puting power for the 
functions in the supplier’s 
head-up display and the 
large-scale display land-
scape in the vehicle.  

Together with the driver 
camera integrated in the 
digital instrument cluster, 
Continental offers build-
ing blocks for a seamless 
interaction between the 
driver and the vehicle. 
Furthermore, Continental 
is equipping the electric 
model with ultra-wide-
band (UWB) transceivers 
for digital vehicle access 
with smartphones.  

Other options from the 
supplier, such as the 
smartphone terminal with 
close range communica-
tion for inductive charg-
ing, the electronics for the 
intelligent panoramic roof 
called Sky Lounge, as 
well as soft and low-

Continental provides 
essentials for BMW iX

emission surface materi-
als, ensure exciting de-
sign in addition to 
comfort, ergonomics and 
user-friendliness.  

“The user experience is 
becoming an increasingly 
important decision crite-
rion for vehicle buyers,” 
said Nikolai Setzer, Con-
tinental CEO. “With our 
building blocks for an in-
tuitive, safe but, above 
all, attractive interaction 
between the driver and 
the vehicle in the BMW 
iX, as well as our exper-
tise in software develop-
ment and systems 
integration, we help to 
promote sustainable mo-
bility.” 

The electronics archi-
tecture in the car bridges 
the gap from today’s dis-
tributed to an integrated 
and centralised vehicle 
architecture. Instead of 
relying on multiple 

ECUs, the electric vehicle 
concentrates the comput-
ing power of various 
functions in a few central 
computers.  

A cockpit domain con-
troller is responsible for 
various software func-
tions and manages input 
and output devices in the 
vehicle interior centrally, 
on a single ECU. As such, 
it offers opportunities for 
a unique and consistent 
user experience through-
out the vehicle.  

This also merges func-
tions from infotainment 
and instrumentation so 
they can be freely config-
ured. This allows person-
alisation for drivers and 
passengers as well as 
more freedom in vehicle 
design.  

The central computer 
opens the door for third-
party apps and cloud ser-
vices and supports hard- 

ware-independent soft-
ware integration. Com-
bined with over-the-air 
updates, this creates time-
liness and expandability 
for the cockpit. 

The cockpit and the 
human-machine interface 
are increasingly trans-
forming from being a 
driver’s workplace to a 
multimodal companion 
that adapts to the driver’s 
needs. This approach is 
evident in the display sys-
tem in the windshield and 
with the supplier’s driver 
camera in the curved dis-
play.  

The head-up display 
projects all relevant infor-
mation, such as speed, 
important warning mes-
sages and navigation ar-
rows, in the direct field of 
vision of the driver.  

The driver camera in 
the instrument cluster, 
which is seamlessly inte-
grated into the display, 
analyses camera images 
of the driver’s head posi-
tion, direction, eye open-
ing and line of sight, 
ensuring the driver is 
warned in the event of 
distraction from traffic or 
lack of attention due to 
fatigue.  

Other electronic com-
ponents of Continental’s 
active and passive safety, 
such as control units for 
brakes, chassis and 
airbags as well as sensors, 
also contribute to driving 
safety. 
• For more on the BMW 
iX, turn to page 17.

Head-up display and driver camera in the curved 
display promote intuitive user experiences

Rohde & Schwarz, Vector 
and Audi are working to-
gether on cellular-V2X 
(C-V2X) testing by creat-
ing road traffic scenarios 
in the laboratory and 
using them for end-to-end 
testing on the Audi prov-
ing ground. 

The C-V2X PC5 inter-
face, operating in the 
5.9GHz ITS band, en-
ables direct, reliable, low 
latency communications 
between vehicles (V2V), 
vehicles and infrastruc-
ture (V2I), and vehicles 
and pedestrians (V2P). 

In a joint project with 
Audi, R&S and Vector In-

formatik have developed 
a C-V2X test that allows 
traffic scenarios involv-
ing multiple simulated 
vehicles and the commu-
nications between them to 
be tested in the laboratory 
in a precise and repeat-
able way. This enables the 
correct operation of C-
V2X applications such as 
emergency brake warning 
in realistic and demand-
ing traffic scenarios to be 
verified in the laboratory.  

Jointly with Audi, the 
laboratory set-up was ex-
tended for use at the prov-
ing ground. This enabled 
the verification of several 

scenarios with one single 
physical vehicle and 
many simulated vehicles 
emulated by the test 
equipment. 

Benefits of this ap-
proach include using the 
same test equipment in 
both locations and reduc-
ing the number of vehi-
cles for the proving 
ground. This approach al-
lowed Audi to perform 
various load tests and cor-
ner case scenarios using 
test vehicles and simu-
lated vehicles together at 
the proving ground.  

The system comprises 
an R&S CMW500 wide-

band radio communica-
tion tester, SMBV100B 
vector signal generator, 
Vector Canoe Car2x soft-
ware, BBA150 amplifier 
and HF918 antenna with 
a tripod and adapter. This 
can generate signals with 
up to 33dBm output 
power, which is required 
for emergency vehicles in 
certain markets.  

Synchronisation of the 
simulated vehicles and 
the test vehicle at the 
proving ground with real 
GNSS sources allows 
verification of complex 
traffic scenarios in real 
time.

R&S and Vector help Audi in C-V2X tests

Magnachip Semiconduc-
tor is expanding its or-
ganic light-emitting diode 
display driver integrated 
circuit (OLED DDIC) 
line with a version for au-
tomotive displays.  

In recent years, the use 
of electric vehicles, au-
tonomous driving and 
connected cars has been 
increasing and driven the 
demand for automotive 
semiconductors, which 
are essential for the rapid 
advancement of infotain-
ment and driving safety.  

Magnachip is develop-
ing an OLED DDIC 
based on 40nm process 
technology and designed 
for centre stack and in-
strument cluster displays.  

The company plans to 

supply the product to Eu-
ropean car manufacturers 
in the first half of 2023. 

The DDIC supports a 
wide range of resolutions 
including FHD and is 
suitable for rigid and flex-
ible OLED displays.  

It will be made as an 
all-in-one product, which 
means source drivers, 
gate drivers and timing 
controllers are integrated 
on one chip. This should 
enable cost-effective dis-
play panels with fewer 
components.  

According to market re-
search firm Omdia, the 
automotive display mar-
ket is expected to grow 
from $8.2bn in 2021 to 
$9.7bn in 2025. Ship-
ments of OLED panels 

Magnachip expands OLED technology for automotive
are forecast to grow as 
they offer image quality, 
visibility and fast re-
sponse times.  

The revenue of global 
automotive OLED panel 
market reached $117m 
last year and is expected 
to increase approximately 
350% to $524m in 2025 

based on Omdia data. 
YJ Kim, CEO of Mag-

nachip, said: “Vehicles 
incorporating displays 
based on our next-genera-
tion OLED DDIC tech-
nology represents another 
step in improved safety, 
functionality and conve-
nience for consumers.” 

Magnachip develops OLED DDIC for cars
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Technology for au-
tonomous systems for 
self-driving cars based on 
machine-learning and ar-
tificial intelligence to 
mimic human driving be-
haviour has earned a sec-
ond competitive US 
utility patent. 

The earlier patent, titled 
“Adaptive mood control 
in semi or fully au-
tonomous vehicles”, al-
lows an autonomous 
vehicle to be responsive 
to its passenger’s emo-
tional state. 

Developed by Florida 
Atlantic University’s  
associate professor Mehr-
dad Nojoumian, “Adap-
tive driving mode in semi 
or full autonomous vehi-
cles” aims to provide a 
pleasant and trustworthy 
experience for humans 
who interact with au-
tonomous vehicles. 

“Although semi or fully 
autonomous vehicles are 
becoming a reality in our 
life, many people still like 
to drive and be able to 
switch back and forth be-
tween self-driving and 
human-driving modes,” 
said Nojoumian. “In addi-
tion, people feel more 
comfortable if they ob-
serve that the car has a 
driving style similar to 
their own driving style or 
a specific person’s driv-
ing style when it is in the 

Patent for AI that mimics 
human driving behaviour

self-driving mode.” 
What makes this inven-

tion unique is the ability 
for a car or a set of vehi-
cles to learn collabora-
tively the driving style of 
each individual by using 
machine learning and ar-
tificial intelligence and 
then replicating that driv-
ing behaviour when it’s in 
the autonomous driving 
mode.  

Passengers will be able 
to select their own driving 
style or that of another 
person such as their part-
ner in autonomous mode. 

Adaptive driving mode 
can be used in a wide 
range of autonomous sys-
tems, including self-driv-
ing cars, autonomous 
military vehicles and au-

tonomous public trans-
port systems. 

The patent uses sensors 
and electronic devices to 
learn the driving styles of 
the drivers when the car is 
in the semi-autonomous 
mode or human-driving 
mode. Additionally, the 
adaptive driving mode 
contains real-time ma-
chine-learning mecha-
nisms that can continue to 
learn the driver’s driving 
style over time and even 
exchange this information 
with other vehicles that a 
specific person drives. 

The profiles of the driv-
ing styles can then be 
used in the car allowing 
the vehicle to mimic dif-
ferent driving styles when 
the car is in the semi or 

fully autonomous mode.  
“This important discov-

ery by Professor No-
joumian highlights the 
necessity and urgency of 
developing new technolo-
gies by which a semi or 
fully autonomous vehicle 
first learns and then mim-
ics the way that a specific 
driver controls the same 
vehicle in a non-au-
tonomous mode,” said 
Stella Batalama, dean of 
the university’s College 
of Engineering & Com-
puter Science. “This cut-
ting-edge technology can 
lead to a convenient, 
pleasant and trustworthy 
experience when it is in 
the self-driving mode for 
the driver and passengers 
who get used to that spe-
cific driving style and ad-
dresses many issues and 
concerns related to semi 
or fully autonomous vehi-
cles.”

Providing experience for humans who interact with autonomous vehicles

Karma Automotive and 
WayRay are collaborating 
to integrate a new form of 
augmented reality (AR) 
head-up display (HUD) 
technology in a fleet of 
future Karma vehicles. 

The WayRay true AR 
and deep reality display 
technologies enable the 
generation of virtual im-
ages at any distance and 
on multiple depth planes. 
Images are generated by 
projecting an RGB laser 
beam through a picture 
generating unit onto a 
holographic optical ele-
ment (HOE). The HOE is 
placed inside a transpar-
ent surface, commonly a 
car’s windscreen or side 
window. 

Drivers receive relevant 
information and alerts 
without taking their eyes 
off the road, while pas-
sengers enjoy animated 
points of interest along 
the way. All objects are 
rendered in real time by 
an AR rendering engine. 

“WayRay’s technology 
will make driving vehi-
cles safer, more informa-

tive and entertaining,” 
said Shen Zhang, vice 
president at Karma Auto-
motive. “Safety, design 
and integration are our 
main priorities and this 
innovative technology de-
livers on all counts.” 

WayRay’s customisable 
projection system has a 
claimed unparalleled field 
of view and vibrant image 
colours, and will be cus-
tomised and integrated 
into Karma test vehicles; 
it is said to be compact 
enough to fit into cars of 
any size. 

“I am thrilled to an-
nounce this new arrange-
ment between WayRay 
and Karma Automotive,” 
said Vitaly Ponomarev, 
CEO of WayRay. “We 
will supply Karma with 
the latest iteration of our 
WayRay true AR head-up 
display technology and 
support them with the im-
plementation into their 
engineering test fleet,  
offering the driver a win-
dow into a never-before-
seen blend of the virtual 
and the real world.”

Karma integrates WayRay 
AR HUD technology

Information can be displayed in front of driver

Navitas Semiconductor, a 
specialist in gallium ni-
tride (GaN) power ICs, 
has opened an electric ve-
hicle design centre in 
China to expand into 
higher-power GaN mar-
kets. 

GaN-based on-board 
chargers (OBCs) are esti-
mated to charge three 
times faster with up to 
70% energy savings com-
pared with legacy silicon 
options. GaN OBCs, DC-
DC converters and trac-
tion inverters are 
estimated to extend EV 
range or reduce battery 
costs by five per cent.  

An EV-upgrade to GaN 
is estimated to cut road-
sector CO2 emissions by 
20% a year by 2050. 

Navitas’ GaNFast 
power ICs integrate GaN 
power, GaN drive, pro-
tection and control.  

The design centre in 
Shanghai hosts an experi-
enced team of power sys-
tem designers with 
capabilities across electri-
cal, thermal and mechan-
ical design, software 

development, and simula-
tion and prototyping ca-
pabilities. EV users will 
be supported worldwide 
by the team, from concept 
to prototype, through to 
full qualification and 
mass production. 

Hao Sun has been ap-
pointed senior director of 
the centre. 

“The design centre will 
develop schematics, lay-
outs and firmware for 
full-function EV power 
systems,” said Sun. “Nav-
itas will work in partner-
ship with OBC, DC-DC 
and traction system com-
panies to create world-
class innovations with the 
highest power density and 
highest efficiency to pro-
pel GaN into mainstream 
e-mobility.” 

Charles Zha, VP of 
Navitas China, added: 
“The Navitas EV team 
has rich talent and proven 
experience delivering 
power systems. E-mobil-
ity is an exciting expan-
sion market for GaN, 
with an estimated $250 
potential content per EV.”

Navitas opens GaN 
centre in Shanghai

Navitas GaNFast power IC for EV charging
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Japanese start-up SkyDrive unveiled a light and compact flying vehicle, 
Model SD-03, that has completed testing for piloted flight. 

SkyDrive’s flying car is designed for stable vertical take-off and landing. 
This emission-free electric vehicle can enable fast and safe door-to-door 
transportation anywhere, including for emergency rescue.  

Model SD-05 is under development and eyed as an air taxi for World 
Expo 2025 in Osaka. It recently advanced towards commercialisation 
with the Japanese transportation ministry’s acceptance of its type 
certificate application for SD-05, a milestone that no other flying vehicle 
developer has reached in Japan.  

“The SD-03 model is the culmination of our expertise in drone 
technologies and aerodynamic engineering,” said SkyDrive chief 
operating officer Takehiro Sato. “What we want to see in the future is 
that SkyDrive’s emission-free vehicles take off from and land in your 
parking lot and helipads atop buildings, making door-to-door air travel a 
realistic choice of daily urban transportation. We are working harder and 
faster than ever to make this once-in-a-century mobility revolution a 
reality.”

Flying car for door-door transport

Mobileye introduced the 
EyeQ Ultra system-on-
chip (SoC) purpose-built 
for autonomous driving.  

It is said to increase ef-
fectiveness and efficiency 
at 176Tops.  

First silicon for the SoC 
is expected at the end of 
2023, with full automo-
tive-grade production in 
2025. 

“Consumer AV is the 
end game for the indus-
try,” said Amnon 
Shashua, Mobileye CEO. 
“By developing the entire 
self-driving solution – 
from hardware and soft-
ware to mapping and ser-
vice models – Mobileye 
has a unique perspective 
into the exact require-
ments for the self-driving 
system that enables us to 
reach the performance-
and-cost optimisation that 
will make consumer AVs 
a reality.”  

Mobileye designed the 
SoC after having first 
built an AV to understand 
exactly what a self- 
driving vehicle needs to 
operate at a very high 
meantime between fail-
ures.  

This approach enables 
the optimum balance of 
performance across dif-
ferent accelerators and 
general-purpose proces-
sors in an efficient power-

Mobileye builds SoC 
for autonomous driving

performance envelope. 
It packs the perfor-

mance of ten EyeQ5s in a 
single package. Leverag-
ing 5nm process technol-
ogy, EyeQ Ultra can 
handle all the needs and 
applications of level-four 
autonomous driving with-
out the power consump-
tion and costs related to 
integrating multiple SoCs 
together.  

As with its EyeQ prede-
cessors, Ultra has been 
engineered in tandem 
with Mobileye software, 
improving power effi-
ciency with no perfor-
mance sacrifices. 

It uses an array of four 
classes of proprietary ac-
celerators, each built for a 

specific task. These are 
paired with additional 
CPU cores, ISPs and 
GPUs, and can process 
input from two sensing 
subsystems – one cam-
era-only system and the 
other radar and lidar com-
bined – as well as the ve-
hicle’s central computing 
system, the high-defini-
tion map and driving pol-
icy software.  

As an extension of the 
EyeQ family, EyeQ Ultra 
will be informed by  
Mobileye’s REM road 
experience management 
mapping technology. 
Gathered via millions of 
vehicles on the road al-
ready equipped with Mo-
bileye, REM captures 

packages of road data to 
create a roadbook, which 
is accessed via the cloud 
to provide, in real time, 
up-to-date information on 
the drivable paths ahead. 

The introduction of 
EyeQ Ultra comes at the 
same time as two new 
EyeQ SoCs for adas – the 
EyeQ6L and EyeQ6H – 
and follows the shipment 
of Mobileye’s 100 mil-
lionth EyeQ SoC late last 
year.  

The EyeQ6L will be the 
successor to the EyeQ4 
SoC in a package that is 
55% the size. This one-
box windshield offering 
for efficient entry and 
premium (L2) adas began 
sampling last year and is 
due to reach production 
by the middle of 2023. 

The EyeQ6H will sup-
port premium adas or par-
tial AV capabilities with 
full surround. It is equiv-
alent to two EyeQ5 SoCs 
in terms of computing 
power but supports visu-
alisation and performs 
better under heavy artifi-
cial intelligence work-
loads.  

This will provide all 
adas L2+ functionalities 
and multi-camera pro-
cessing including parking 
cameras, and will host 
third-party apps such as 
parking visualisation and 
driver monitoring. This 
will begin sampling this 
year and is due to begin 
production by the end of 
2024.

Mobileye EyeQ Ultra SoC

Emotion 3D, a provider 
of camera-based automo-
tive in-cabin analysis 
software, and OnSemi an-
nounced a joint reference 
design for driver and oc-
cupant monitoring (dom).  

Combining dom in one 
camera enables multiple 
safety capabilities. This 
lets automotive OEMs 
deploy low-cost in-cabin 
imaging that makes driv-
ing safer.  

Based on Emotion 3D’s 
Cabin Eye AI software 
stack and OnSemi’s 
AR0820AT 8.3MP image 
sensor, this dom replaces 
the single-task driver 
monitoring mono or IR 
camera and enables mul-
tiple use cases for safety 
and convenience by em-
ploying a single colour or 
IR camera.  

“With OnSemi’s exper-
tise in imagers and its  
extensive automotive ex-
perience, we are able to 
build this innovative sin-
gle camera that is Euro 
NCap and General Safety 
Regulation (GSR) 2019 
ready,” said Florian Seit-
ner, CEO at Emotion 3D. 
“Our powerful and versa-
tile in-cabin analysis soft-
ware stack covers a broad 
range of dom applications 
that will enable tier ones 
and OEMs to elevate user 
experience to a next level 
and to provide increased 
safety for all occupants. 
Our goal is to achieve no 
fatalities or heavy injuries 

OnSemi image sensor helps Emotion 3D monitor cabins
in road accidents.” 

The high dynamic 
range of the image sensor 
handles difficult lighting 
conditions, and sensitiv-
ity enhances performance 

in low light conditions. 
The high-resolution cam-
era also enables a wider 
field of view for analysis 
of the in-cabin space, so 
multiple use cases can be 

implemented.  
Chris Adams, VP at On-

Semi, said: “Having this 
dom provides all passen-
gers peace of mind to 
enjoy safer rides.” 
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BMW unveiled its iX 
M60 model with a com-
bined electricity con-
sumption of 24.7 to 
21.7kWh/100km, and 
combined CO2 emissions 
of 0g/km, setting stan-
dards in user experience, 
operation and connectiv-
ity, along with automated 
driving and parking.  

My Modes create an 
immersive user experi-
ence in the interior. At 
CES, BMW gave a 
glimpse of four new My 
Modes. The selection will 
soon be expanded to in-
clude Expressive and 
Relax. In addition, Digi-
tal Art Mode presents dig-
ital art in an automobile 
for the first time and The-
atre Mode is said to her-
ald a new era for in-car 
entertainment. 

“With the BMW iX 

M60, we are presenting 
the most powerful and 
fastest electric vehicle in 
our product portfolio,” 
said Pieter Nota, board 
member at BMW. “At the 
same time, we know that 
the digital experience is 
becoming more and more 
important for our cus-
tomers. With Theatre 
Mode we present a spec-
tacular in-car entertain-
ment experience; with 
My Mode Digital Art, we 
are the first manufacturer 
to present digital art in an 
automobile.” 

Digital Art Mode on the 
curved display shows cre-
ations from Chinese mul-
timedia artist Cao Fei. 

In 2017, Cao Fei de-
signed BMW Art Car 
#18, the first fully digi-
tally designed vehicle. In 
her digital artwork cre-

ated for Digital Art Mode, 
Cao Fei addresses inter-
actions and correlations 
using light elements that 
are constantly changing, 
moving and relating to 
each other. 

Just like the digital art-
works on the curved dis-
play, the drive sound also 
plays an important role. 
BMW is developing spe-
cific soundscapes for all-
electric models in 
collaboration with film 
score composer Hans 
Zimmer.  

The jointly developed 
driving sounds reflect  
the specific performance 
characteristics and brand 
attributes of an electrified 
BMW. Acoustic feedback 
to the movements of the 
accelerator pedal also be-
comes an elementary part 
of the driving experience. 

BMW creates immersive 
in-vehicle experience

The soundscapes vary 
depending on the My 
Modes chosen by the 
driver. 

The iX is one of the first 
models to use the latest 
generation of the iDrive 
display and operating sys-
tem. This not only en-
ables a particularly 
intense interaction be-
tween driver and vehicle, 
but also more personali-
sation of the driving ex-
perience with My Modes.  

In My Mode Theatre, 
the rear of the interior 
transforms into a private 
lounge, with a 79cm wide 
display in 32:9 format, 
surround sound and 5G 
connectivity.  

“We develop immer-
sive, digital experiences 
for sheer driving plea-
sure,” said Frank Weber, 
board member at BMW. 
“In Theatre Mode, the 
rear of the interior is 
transformed into a private 
cinema lounge.” 

BMW is working with 
Amazon to integrate Fire 
TV within the Theatre 
Screen, giving passengers 
access to a wide variety 
of content so they can 
stream videos, listen to 
music and watch down-
loaded programmes, all 
while on the road. A 
country-specific stream-
ing offering is also in the 
works for customers in 
China. 

The iX Flow features E 
Ink so the car ‘s exterior 
colour can be changed at 
the touch of a button.My Modes produces a unique in-vehicle experience

NXP announced two up-
dates to its automotive 
radar portfolio, now de-
signed-in at 20 global 
OEMs.  

The S32R45 dedicated 
16nm imaging radar pro-
cessor has been released 
into mass production, 
with initial customer 
ramp-up starting in the 
first half of this year. Ad-
ditionally, the S32R41 
has been introduced to 
extend 4D imaging 
radar’s benefits to a larger 
number of vehicles.  

Together, these proces-
sors serve the L2+ to L5 
autonomy sectors, en-
abling 4D imaging radar 
for 360˚ surround sens-
ing. 

Imaging radar extends 
radar’s ability beyond de-
tecting bulky objects to 
seeing a vehicle’s envi-
ronment through fine res-
olution point clouds that 
enhance environmental 
mapping and scene un-
derstanding.  

These images enable 
the classification of ob-
jects, such as vulnerable 
road-users and vehicles, 
in complex urban scenar-
ios, such as a motorcycle 
driving close to a large 
delivery lorry or a child 
entering a roadway be-
tween parked cars.  

In addition, imaging 
radar needs to measure 
velocity and classify ob-
jects simultaneously at 

NXP updates radar portfolio

distances of up to 300m, 
beyond the range of 
human eyesight. It also 
needs to identify fast-
moving vehicles and dis-
tinguish them from 
slower ones or even static 
obstacles, such as a lost 
tyre, in the driver’s path.  

NXP’s 4D imaging 
radar delivers concurrent 
three-in-one multimode 
radar sensing across 
short-, mid- and long-
range operation, enabling 
the simultaneous sensing 
of a very wide field of 
view around the car.  

To achieve this, NXP 
used an innovative archi-
tecture that boosts perfor-
mance beyond raw sensor 
hardware capabilities 
with a low-complexity 
sensor configuration 
using 192 virtual antenna 
channels.  

The boost is enabled by 
the combination of pro-
prietary radar hardware 
acceleration that can de-
liver up to 64 times the 
compute performance of 
standard processors, radar 
software algorithms to 
achieve sub-degree angu-
lar resolution and mimo 
waveforms that allow si-
multaneous operation of 
antenna channels.  

This architecture also 
helps overcome the limi-
tations of other high-res-
olution sensors such as 
lidar and high antenna 
count massive mimo 
radar, whose cost and 
complexity limit their ap-
plications to a narrow set 
of use cases.  

“NXP’s new imaging 
radar processors are shap-
ing the way vehicles un-
derstand the world around 

them by creating high-
resolution images that en-
hance the detection and 
classification of objects, a 
key step in improving 
road safety and saving 
lives,” said Torsten 
Lehmann, executive vice 
president at NXP.  

The combination of the 
S32R45 and S32R41 
radar processors with the 
firm’s TEF82xx RF-cmos 
transceivers delivers the 
fine angular resolution, 
processing power and 
range required for pro-
duction-ready imaging 
radar. The S32R platform 
has a common architec-
ture for software reuse 
and speedy development 
along with a hardware se-
curity engine, OTA up-
date support and 
compliance with cyber-
security standards.

NXP imaging radar boost for automated driving
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John Deere revealed a 
fully autonomous tractor 
that’s ready for large-
scale production. 

The machine combines 
Deere’s 8R tractor, 
TruSet-enabled chisel 
plough and GPS guid-
ance. The autonomous 
tractor will be available to 
farmers later this year. 

It has six pairs of stereo 
cameras, which enables 
360˚ obstacle detection 
and the calculation of dis-
tance. 

Images captured by the 
cameras are passed 
through a deep neural net-
work that classifies each 
pixel in approximately 
100ms and determines if 
the machine continues to 
move or stops, depending 
on if an obstacle is de-
tected.  

The tractor is also con-
tinuously checking its po-
sition relative to a 
geofence, ensuring it is 
operating where it is sup-

posed to, and is within 
two centimetres of accu-
racy.  

To use the tractor, farm-
ers only need to transport 
the machine to a field  
and configure it for  
autonomous operation. 
Using John Deere’s mo-
bile operations centre, 
they can swipe from left 
to right to start the ma-
chine. While the machine 
is working the farmer can 
leave the field to focus on 
other tasks, while moni-
toring the machine’s sta-
tus from a mobile device.  

The operations centre 
provides access to live 
video, images, data and 
metrics, and allows a 
farmer to adjust speed, 
depth and more. In the 
event of any job quality 
anomalies or machine 
health issues, farmers will 
be notified remotely and 
can make adjustments to 
optimise the performance 
of the machine. 

Autonomous tractor available later this year

Autonomous tractor 
ready for production

Vietnamese company 
VinFast has integrated 
What3Words addressing 
technology into its full 
line of electric vehicles. 

What3Words can iden-
tify any location around 
the globe and operate of-
fline. The system divides 
the map into a grid of 3 
by 3m squares and labels 
each square with a unique 
combination of three ran-
dom words. 

The advantage is opti-
mising the voice search 
method in more than 50 
different languages, in-
cluding Vietnamese. 
Drivers can enter a 
What3Words address 
through voice or text 
input to look up the exact 
address or location, 
whether in an unfamiliar 
place or with language 
difference. 

Users only need to open 
the What3Words app to 
locate the location on the 
map; the data processing 
system automatically 
converts those coordi-
nates into three words in 

their mother tongue that 
are easy to pronounce and 
memorise or in any lan-
guage desired by the user. 

What3Words addresses 
are being added to contact 
pages, ecommerce check-
outs, travel guides and 
booking confirmations 
around the world. The 
free app is used by mil-
lions of people and is 
available for iOS and An-
droid, and via an online 
map. 

“It can be a frustrating 
experience putting an ad-
dress into a navigation 
system,” said Chris 
Sheldrick, CEO of 
What3Words. “Even if 
you have a building num-
ber, address and postal 
code, you can still be left 
driving around trying to 
work out exactly where 
the entrance is.” 

Le Thi Thu Thuy, CEO 
of VinFast, added: “Vin-
Fast makes the most ad-
vanced technology and 
high-standard designs 
convenient and accessi-
ble.”

VinFast integrates 
What3Words in 
electric vehicles

What3Words can pinpoint a vehicle’s location

Green Hills Software an-
nounced the availability 
of its eSync-compliant 
over-the-air (OTA) option 
for secure and flexible 
OTA software delivery 
and data services for au-
tomotive electronic sys-
tems. 

Its Integrity real-time 
operating system safely 
and securely runs and 
protects the eSync OTA 
software client platform 
from Excelfore, an inno-
vator in connected car 
technologies.  

The combined software 
platform, which runs on 
the latest automotive pro-
cessors, enables OEMs 
and tier-one suppliers to 
reduce the time, cost and 
complexity of developing 
and deploying secure and 
flexible vehicle-to-cloud 
strategies for connected 
vehicles. 

ESync is a multi-com-
pany standardised specifi-
cation from the eSync 
Alliance that defines a 
software platform and se-
cure bidirectional data 
pipeline between the 
cloud and vehicle ECUs. 
It can deliver and update 
software and firmware 
while collecting real-time 
operational data used in 
various ECUs, sensors 
and actuators for IVIs, 
domain and zonal con-
trollers, vehicle gateways, 
and telematics. 

Integrity safely and se-
curely runs and protects 

Green Hills and Excelfore secure OTA updates
the Excelfore eSync OTA 
software, enabling eSync 
functions connected to 
the OEM’s preferred 
cloud platform.  

The Integrity microker-
nel is pre-certified to ISO 
26262 Asil D and has 
adopted the ISO 21434 
automotive cyber-secu-
rity standard.  

Integrity securely sepa-
rates critical software 
components, such as the 
eSync OTA functions, 
while guaranteeing the 
processor resources 
needed for timely and 
correct execution, even 
when faced with mali-
cious or unintended 
events. 

“By combining In-
tegrity with the Excelfore 
eSync OTA platform, we 
have taken another im-
portant step towards mak-
ing secure OTA updates 
ubiquitous in today’s ve-
hicles,” said Shrikant 

Acharya, CTO at Ex-
celfore. 

The eSync platform has 
been proven on public 
and private clouds and 
can reach the full range of 
in-vehicle electronics.  

OTA capabilities in-
clude custom policies, 
delta compression and 
end-to-end security for 
software delivery and up-
dates. 

The eSync server is 
available on AWS, Baidu, 
Microsoft Azure and 
Google GCP, and is 
portable to private clouds. 

The eSync client, pro-
tected by Integrity, se-
curely communicates 
with the eSync server, 
and establishes secure 
communications with 
eSync agents.  

It receives updates from 
the server, verifies them 
and transfers them over 
Ethernet, Can and other 
in-vehicle networks and 

buses, to the agents 
within the vehicle.  

The client also orches-
trates services to ensure 
compliance with OTA 
policies. 

The eSync agents, the 
primary endpoints for 
OTA updates, perform the 
installation of software, 
firmware and configura-
tion files to their edge de-
vices. Agents can also 
gather diagnostic data 
from edge devices. 

C and C++ develop-
ment tools from the Multi 
IDE, qualified for the de-
velopment of Asil D ap-
plications, bring features 
and visibility into soft-
ware to help find and fix 
bugs faster. 

The Integrity-based 
eSync platform is avail-
able to early-access users 
for the NXP S32G vehi-
cle networking processor 
and is portable to other 
automotive processors.

Green Hills and Excelfore demonstrated their platform for OTA updates
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ThunderSoft released a 
smart cockpit based on 
Qualcomm’s SA8295.  

The one-chip multi-
screen smart cockpit do-
main covers digital 
cluster, central console 
entertainment, front pas-
senger entertainment, 
rear-seat entertainment, 
streaming media rear-
view mirror and HUD.  

With the SA8295’s AI 
computing performance 
and multi-camera sup-
port, the smart cockpit in-
tegrates low-speed driver 
assistance to support 360˚ 
surround view and smart 
parking.  

Security and safety fea-
tures include user data en-
cryption, and cover 
storage, function and car-
to-cloud. 

The full-screen sup-
ported by multi-screen 
linkage technology can 
provide users with a more 
diversified and smarter 
immersive interactive ex-
perience. Meanwhile, the 
virtual assistant with 
voice recognition trans-
forms the smart cockpit 
into a personalised intel-
ligent partner. 

Movie-level visual ef-
fects, 3D design and 
human-machine interac-
tion experience are also 
realised in the cockpit by 
Kanzi One that was 
launched by Rightware, 
ThunderSoft’s user inter-
face design tool provider. 
It integrates CarLink.

Smart cockpit

EyeLights and AGC have 
teamed-up to bring indus-
trialised AR capabilities 
to series vehicles for a 
safer and better in-car ex-
perience.  

The combined wind-
shield and display tech-
nologies cumulate several 
benefits among which are 
offering the largest virtual 
screen size (1400cm) and 

projection distance dis-
played 50m away from 
the driver.  

AGC technology trans-
forms the windshield into 
a virtual screen making 
the information visible 
even when wearing sun-
glasses. The virtual 
screen is powered by 
EyeLights operating sys-
tem for an augmented 

AGC and EyeLights bring AR to vehicles
drive by using computer 
vision and AI capabilities. 

Conventional displays 
can be distractive. The 
AR windshield increases 
active safety by display-
ing information where it 
should be.  

With all the information 
in the field of view, this 
technology keeps drivers 
focused on the road. 

“We are convinced the 
augmented reality wind-
shield will be the next 
human machine interface 
and, in the future, screens 
will totally disappear 
from the dashboard,” said 
Romain Duflot, CEO of 
EyeLights. “The aug-
mented reality windshield 

interface brings a trans-
parent, wider and safer 
interface to unleash the 
full augmented reality po-
tential into cars.” 

Patrick Ayoub, head of 
automotive sensors and 
vision at AGC, added: 
“Many players try hard to 
bring complex new HUD 
technologies to the wind-
screen, however they 
often overlook the numer-
ous stringent optical con-
straints of the windshield. 
AGC and EyeLights 
shared the same vision: to 
bring a pragmatic disrup-
tion to life and we’re now 
ready to mass produce it 
and enhance the driving 
experience.”AGC and EyeLights show AR experience

Qualcomm added an 
open, scalable and modu-
lar computer vision soft-
ware stack to Snapdragon 
Ride. 

The vision system is 
built on a 4nm process 
technology system-on-
chip (SoC) designed for 
front and surround cam-
eras for adas and auto-
mated driving (AD).  

Combining the pur-
pose-built Snapdragon 
Ride SoCs with vision 
perception software stack 
from Arriver, the system 
is engineered with a blend 
of industry-proven hard-
ware and software to sup-
port various compute 
functions needed for en-

hanced perception around 
the vehicle to allow for 
planning and acting and 
safer driving experiences. 

It supports flexible de-
ployment options with its 
ability to scale from 
entry-tier NCap front 
camera applications to 
higher levels of automa-
tion that require compre-
hensive front and 
surround-view camera 
applications, allowing for 
a common implementa-
tion of features and  
requirements, with func-
tional safety and sotif 
support, across virtually 
all vehicle tiers and types.  

Modular architecture 
extends the flexibility for 

automakers to integrate 
map crowdsourcing, 
driver monitoring, park-
ing systems, C-V2X tech-
nologies and localisation 
modules. 

It uses a camera percep-
tion software stack that 
has been in production for 
years and with over a 
decade of research and 
development behind it. 

Surround perception in-
cludes static road geome-
try, such as lane markers, 
traffic infra and 
guardrails; dynamic ob-
jects, such as vehicles; 
vulnerable road users in-
cluding pedestrians and 
cyclists; and traffic sign 
recognition for global 

regulatory requirements 
all based on 8MP wide 
field-of-view cameras de-
veloped with custom neu-
ral network architectures. 

A software develop-
ment kit (SDK) allows for 
development and integra-
tion of drive policies as 
well as driver monitoring. 

The front camera vision 
system includes near-
field parking camera per-
ception, with mono to 
multi-focal vision sys-
tems for increasing levels 
of object detection to sup-
port basic and advanced 
safety features. 

The system is expected 
to be available in vehicle 
production in 2024.

Qualcomm adds vision software to Snapdragon Ride

ZF introduced the VMD 
vehicle motion domain 
controller, a central com-
puter adaptable for all 
types of chassis plat-
forms, vehicle motion 
and body functions, soft-
ware defined cars, and 
domain and zone EE ar-
chitectures.  

A car’s ride and han-
dling characteristics are 
largely defined by its 
chassis.  

Wheel guidance, damp-
ing, suspension, steering 
and brakes help deter-
mine the character of a 
vehicle and the trend to-
wards the electrification 
and software control of 
these systems continues 
to accelerate.  

“Carefully coordinated 
driving dynamics are es-
sential to enhanced safety 
and comfort for both pi-
loted and autonomous 
driving,” said André En-
gelke, head of vehicle 
motion control. “Meeting 
the increased require-
ments of increasingly so-
phisticated systems that 
include redundant circuits 
needs higher powered 
computing.  

“That’s why we have 
developed the VMD con-
troller, which we believe 
is the most flexible, scal-
able and powerful chassis 
domain high performance 
computer available.” 

ZF domain controller 
checks chassis function

The controller inte-
grates vehicle functions 
across domains including 
body and power manage-
ment and supports  
standalone functionality 
while reducing complex-
ity by using a single con-
troller for intelligent 
vehicle motion control.  

It serves the software-
defined vehicle trend with 
real-time functions and 
applications with a high-
performance threshold of 
55,000DMips.  

For higher automation, 
the controller can be con-
nected to ProAI, ZF’s 
computing platform for 
adas and AD applications, 
in an integrated system 
approach. 

“The design and archi-
tecture of the new version 
of the ZF VMD controller 
is, of course, based on 
this open and modular ap-
proach,” said Engelke. 

“The board can operate 
ZF’s own application and 
safety software, or that of 
other developers or third-
party suppliers.” 

With a 66 per cent in-
crease in computing 
power, the latest ProAI 
consumes up to 70 per 
cent less power.  

“Our ProAI is designed 
to cover a wide range of 
possible application fields 
for virtually all vehicle 
types and for all envis-
aged stages of automated 
or autonomous driving,” 
said Torsten Gollewski, 
executive vice president 
at ZF.  

“And as we add new 
specialised controllers 
like the VMD, we can 
help the industry meet the 
demands of new vehicle 
architectures and ad-
vanced functions that will 
enhance next-generation 
mobility.”

The central computer can adapt to  
all types of chassis
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Lumotive and ZKW 
jointly demonstrate vehi-
cle headlights with inte-
grated functional lidar. 

Lumotive develops 
solid-state lidar systems 
and ZKW specialises in 
lighting systems and elec-
tronics. 

The demonstration cou-
pled Lumotive’s Meta-
Lidar 3D sensing with 
ZKW’s vehicle lighting 
technology to produce a 
headlight with improved 
road illumination capabil-
ities, while providing 3D 
sensing for safety and au-
tonomy features. 

The solid-state lidar is 
tiny and scalable for 
seamless integration into 
mobility products such as 
vehicle lighting.  

The ZKW integration 
features a prototype of the 
Lumotive M30 module, 

the workhorse of the 
Meta-Lidar platform, 
which uses pulsed laser 
beams to measure dis-
tances between objects 
and the sensors around 
the vehicle.  

“Our collaboration with 
ZKW is a true technolog-
ical breakthrough that 
brings the power and use-
fulness of scalable, solid-
state lidar to world-class 
vehicular lighting,” said 
Axel Fuchs, vice presi-
dent at Lumotive.  

The platform generates 
accurate spatial data that 
can be used by a driver to 
avoid collisions or to au-
tomate driving scenarios. 

The scalability is en-
abled by the company’s 
LCM light control meta-
surface solid-state beam 
steering chips, which re-
duce the complexity, cost 

Lidar integrated into vehicle headlights
and size of lidar systems 
while improving perfor-
mance and operating in 
the difficult headlamp en-
vironment.  

Manufactured in proven 
and scalable cmos, LCM 
chips eliminate the need 
for bulky mechanical 
moving parts while deliv-
ering perception, detec-
tion and navigation for 
autonomous systems.  

Furthermore, LCM 
technology enables a soft-
ware-defined lidar capa-
bility, allowing the lidar 

scan pattern, frame rate 
and resolution to be cus-
tomised in real time.  

The M30 lidar has a 
range of up to 20m in a 
golf ball-sized form fac-
tor. It is the first in a se-
ries of products based on 
the Meta-Lidar platform 
enabling applications re-
quiring sensing ranges up 
to 200m, such as au-
tonomous driving, or 
form factors less than 
1cm3 for integration into 
smartphones, AR devices 
and wearables.

Functional demo of Lumotive’s lidar technology 
integrated with a ZKW vehicle headlight

Omnivision demonstrated 
an 8Mpixel-based for-
ward-looking automotive 
camera system.  

Using OX08B40 cmos 
image sensors, the demo 
was powered by Xilinx 
MPSoC and Motovis IP. 
The live proof-of-concept 
demo highlighted the in-
creased range and wider 
field of view enabled in 
the 8MP system. 

“We are pleased to 
showcase our latest for-
ward camera platform at 
CES,” said Zhenghua 
‘Jack’ Yu, CEO of Moto-

vis. “Thanks to this col-
laboration, our customis-
able deep-learning net- 
works have now been 
adapted to take advantage 
of the state-of-the-art im-
ager from Omnivision. 
This results in higher de-
tection ranges as well as 
more precise perception 
at wider fields of view.” 

The OX08B40 sensor 
incorporates 2.1μm Pure-
Cel Plus-S pixel technol-
ogy, delivers 140dB high 
dynamic range (HDR) 
and LED flicker mitiga-
tion (LFM), and has Asil-

C and cyber-security 
functionality.  

“The OX08B40 8MP 
image sensor deliver 
higher image quality up 
to 4K2K resolution, 
which greatly enhances 
an automotive environ-
ment for safety considera-
tions, including lane 
recognition, vehicle and 
pedestrian detection, sign 
recognition, and blind 
spots,” said Andy Han-
vey, director at Omnivi-
sion. “We are proud of 
our collaboration with 
Xilinx and Motovis, who 

have helped enable this 
next-generation forward-
looking automotive tech-
nology.” 

Willard Tu, senior di-
rector at Xilinx, added: 
“Working closely with 
Omnivision and Motovis, 
our Xilinx UltraScale+ 
MPSoC is ideal for ad-
vanced forward-looking 
camera applications as it 
combines a feature-rich 
64bit quad-core and dual-
core Arm Cortex process-
ing system with Xilinx 
programmable logic in a 
single device.”

Omnivision demonstrates 8MP forward-looking camera

Humanising Autonomy’s 
Behaviour AI brings adas 
perception to Nextbase iQ 
dashcams. 

With vulnerable road 
user (VRU) perception, 
forward collision warn-
ing, blind spot detection 
and up to ten times reduc-
tion in false positives, it 
enhances the dashcams 
leading to more confident 
driving, fewer VRU fatal-
ities and safer roads. 

Dashcams are an easy 
way to improve driver 
awareness and accident 
prevention. However, fre-
quent false alarms can do 
more harm than good, 
leading to driver distrac-

AI makes 
dashcams 
smarter

tion and irritation, and is 
a missed opportunity in 
making roads safer. 

Humanising Autonomy 
has partnered with 
Nextbase to add adas per-
ception to the iQ product.  

Running on Ambarella 
silicon and powered by 
the Behaviour AI plat-
form, its analysis and  
prediction of human be-
haviour generates driver 
alerts earlier and with 
higher accuracy. 

Nextbase dashcam

Zeekr, Geely’s electric 
mobility technology 
brand, will collaborate 
with Mobileye to expand 
their strategic technology 
partnership with a goal to 
deliver the world’s first 
consumer autonomous 
vehicles with L4 capabil-
ities by 2024. 

The vehicle will use 
Geely SEA architecture’s 
true redundant braking, 
steering and power. 
Under an Open EyeQ 
concept, 6xEyeQ5 sys-
tems-on-chip (SoCs) will 
power an integration of 
Zeekr’s proprietary soft-
ware with Mobileye true 

redundancy sensing, re-
sponsibility-sensitive 
safety-based driving pol-
icy and an open collabo-
ration model on REM 
mapping technology. 

The collaboration ex-
pands on a long-term 
technology partnership, 
which includes the devel-
opment of adas with ca-
pabilities for a variety of 
Zeekr models. The joint 
efforts are supported by 
open collaboration with 
technologies including 
REM, as they work to-
wards achieving a safer 
and more sophisticated 
future on the roads.

Zeekr extends Mobileye work

WirelessCar launched a 
dynamic digital product 
that helps drivers of elec-
tric vehicles (EVs) opti-
mise their long-distance 
journeys. 

Smart EV Routing uses 
real-time dynamic vehicle 
data combined with intel-
ligent routing algorithms 
to produce a connected 
route planner. 

“Our Smart EV Routing 
tool ensures that drivers 
of electric vehicles have 
all the information they 
need to make their jour-
ney as smooth, efficient 

Tool helps 
EV drivers

and safe as possible,” said 
Martin Rosell, CEO of 
WirelessCar. “We’re em-
powering both OEMs and 
EV owners with the infor-
mation they need to be 
confident in EV owner-
ship and on long distance 
journeys.” 

The company works di-
rectly with auto manufac-
turers to provide services 
and integrations tailored 
to them. As a result, 
OEMs can address EV 
drivers’ primary pain 
point: unexpected delays 
or frustrating detours 
when running low on bat-
tery power and being un-
able to find an available 
charging station.

Hesai Technology show-
cased an automotive-
grade long-range hybrid 
solid-state lidar for adas 
applications. 

The AT128 is for mass 
production passenger and 
commercial vehicles. It 
combines performance, 
compact design and relia-
bility.  

With its consistent reso-
lution over the full field 
of view (FoV), it is also 
algorithm-friendly. It has 
a small form factor, 
which enables seamless 
integration onto the vehi-
cle, and it provides the 
perception capabilities for 
L3 and above auto-
nomous vehicles.  

Measurement fre-
quency is more than 1.53 
million points per second 

on a single return. Each 
device incorporates 128 
multi-junction VCSEL 
arrays, enabling 128-
channel e-scanning. This 
design avoids the reliabil-
ity and limited lifetime  
issues caused by  
high-speed two-dimen-
sional mechanical scan-
ning.  

It also provides an un-
stitched 120˚ horizontal 
FoV and image-like 
structured data, bringing 
more convenience to au-
tonomous vehicle algo-
rithms.  

Ranging capability is 
200m at 10% reflectivity, 
with effective ground de-
tection as far as 70m.  

All key components 
meet AEC-Q and other 
relevant standards. 

Hesai long-range lidar suits adas
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In automated driving 
applications, the term sensor 
model is typically used when 

it comes to the simulation of 
sensors, for example as part of a 
validation chain. While sensor 
models are a major aspect of 
simulation, they are equally 
important for the performance of 
the environmental model and the 
sensor fusion it contains.  

Scalable sensor fusion 
architectures allow an easy 
exchange of sensor models so 
tested components can be reused 
and more development resources 
can be spent on sensor modelling. 

Regardless of whether a sensor 
model is used for simulation or 
sensor fusion, it describes how 

SCALE models
Sensor models are key elements 
for sensor fusion in automated 
vehicles, says Eric Richter

objects such as cars, pedestrians 
and so on interact with or are 
observed by a particular sensor. 
This interaction involves the two 
aspects of object detectability and 
object appearance. 

 
Detectability 
The detectability part of the 
sensor model describes whether a 
sensor can detect an object.  

Suppose a camera is part of the 
sensor setup and an AI-based 
image detector has been trained 
with images containing views of 
vehicle rear sides only. Such an 
image detector would correctly 
detect vehicles when their rear 
side is in the image, for example 
vehicles driving ahead of the 

automated vehicle.  
However, the same image 

detector would not detect crossing 
vehicles as it was not trained on 
side views of vehicles.  

In practice, things are not so 
black-and-white, rather it is that a 
sensor can detect one object better 
than another one. For example, 
nine out of ten cars are detected if 
they are driving in front of the 
automated vehicle, and seven out 
of ten cars are detected if they are 
crossing.  

Besides this single example, 
there are many object properties 
that may influence a sensor’s 
detection characteristics, for 
example the viewing angle and 
distance, as well as the size and 

type of object. The environment 
can also influence detection 
performance, for example the 
weather or lighting conditions.  

Finally, the sensor’s host system 
may have an influence such as 
detection performance varying 
depending on the sensor’s 
mounting position.  

Depending on the application 
and required quality of modelling, 
a resulting detection model may 
contain an arbitrary selection of 
the properties mentioned above. 

 
Appearance 
While the detectability part of a 
sensor model describes whether or 
with what probability a sensor can 
detect an object, the appearance 

model describes how a sensor 
perceives an object.  

For a basic radar sensor, an 
object usually appears in terms of 
three values: distance, angle and 
Doppler velocity.  

From this example, it can be 
seen that the appearance model 
includes sensor limitations, for 
example a radar can observe only 
the radial part of the object’s 
velocity (the Doppler velocity). 
For a crossing object, the 
observed Doppler velocity 
contains only a fraction of the 
actual object velocity.  

Additionally, the appearance 
model or measurement model 
typically describes the errors in 
the observed quantities, for 

example one radar may measure 
the object’s distance with ±1m 
accuracy, another with ±0.5m.  

As with the detection 
characteristics, the appearance in 
the sensor may depend on the 
object itself, for example the 
distance accuracy could be better 
for cars than for lorries, or it could 
depend on the environment and/or 
other conditions. 

 
Influence 
In theory, sensor models could be 
designed that are very close to the 
real sensor behaviour, for example 
physical models or highly 
complex phenomenological 
models. In reality, these are often 
limited in the degree of freedom 
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for sensor modelling. This is 
mainly due to limitations of the 
intended hardware, and a lack of 
relevant data for the identification 
and parameterisation of such 
complex models. 

 
Hardware 
Typical adas and level-two 
functions run on embedded 
hardware safety processor that 
limits the choice of algorithms 
due to the available CPU power. 
For object fusion and tracking, the 
choice is often even reduced to 
Kalman filter-based algorithms 
and architecture only. 

Kalman filters are great as they 
are well known and their closed 
form allows for execution on 
typical automotive embedded 

hardware. However, Kalman 
filters cannot directly make use of 
arbitrarily complex models.  

Instead, they are limited to the 
usage of so-called uni-modal 
sensor models. For example, if 
cars appear differently to a sensor 
than lorries, then this cannot be 
handled by a single Kalman filter 
as this would require using a  
bi-modal model. 

 
Requirements 
Modifications to the sensor fusion 
architecture can compensate for 
this limitation to some extent, but 
these architecture modifications 
are model-specific and often 
require deep modifications of the 
overall algorithm and code.  

Especially when it comes to 

Modern sensor fusion algorithms include various sensor models that describe the detectability and appearance of different objects  
under several conditions, such as viewing angle, object position or precipitation intensity; scalable sensor fusion architectures need  
to support the integration of such model variety in a fast and safe way

Example of a radar-camera fusion where the radar’s detection rate 
decreases as the object distance increases; object confirmation time 
is reduced if the radar’s detection characteristics are properly 
modelled (grey solid lines), compared with a radar model with 
constant detection rate (grey dotted lines)

production usage, these 
modifications become cost and 
time intensive if applied manually 
in each project and for each 
sensor modification. 

 
Separate  
For sensor fusion architecture to 
become scalable, sensor models 
need to be completely separated 
from the sensor fusion 
architecture.  

Furthermore, the sensor model 
itself needs to be split into the 
detectability and appearance parts. 
In this way, sensor models can be 
developed as dedicated small 
units that are easier to test and 
easily exchangeable.  

Additionally, this simplifies 
model identification and 
parametrisation. 

 
Reusability 
From a mathematical perspective, 
replacing a sensor model in a 

sensor fusion algorithm is 
relatively easy. But when it comes 
to the implementation, replacing a 
sensor model usually requires 
adapting vast amounts of code on 
different architecture levels.  

Especially if the sensor fusion 
runs on embedded hardware and 
needs to ensure functional safety, 
replacing a sensor model should 
not require manual adaptation of 
these pieces of code, nor should it 
require reassurance of its safe 
execution.  

Instead, a scalable sensor fusion 
architecture needs to support the 
exchange of sensor models while 
safely reusing 
the much larger 
remaining parts. 
 
 
 
Eric Richter  
is CTO at 
Baselabs
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Automakers want to pack a 
car’s TCU (telematics 
control unit) with the 

latest wifi standard to make 
vehicles future-proof. For this, 
Wifi 6 is a perfect candidate.  

Wifi 6 is the latest version of the 
WLAN (wireless local area 
network) standard, the sixth 
commercially successful release 
of IEEE 802.11. Although 
officially known to industry by its 
IEEE 802.11 standard 
designation, the term Wifi 6 is 
more familiar to consumers. 

Cars’ cockpits may vary in their 
signal transmission properties, 
with many input variables 
affecting overall in-vehicle wifi 
performance. It is important to 
choose the best spot for wifi 
antennas, as well as avoiding 
materials inside the car that could 
block or absorb wireless signals.  

It is possible to measure Wifi 6 
in-vehicle performance using a 
WLAN tester. Such a tester can 
provide a wide dynamic range 
allowing OTA (over-the-air) tests 
inside a car’s cockpit to measure 
the physical properties of a radio 
channel. It is also possible to 
make IP data connectivity tests up 
to Wifi 5 standard. 

Thanks to such instruments, 
automakers can optimise wifi 
performance and ensure a high 
QoE (quality of experience) that 
will satisfy passengers. 

Evolution of the WLAN 
standard is needed to meet 
increasing demands for wireless 
connectivity. One key driver of 
this evolution is consumers’ 
demand for higher data rates.  

SIX APPEALSIX APPEAL

Peter Macejko looks at the importance 
of Wifi 6 for in-vehicle use

The legacy standard, most 
notably Wifi 5, can deliver higher 
data rates to a user but only under 
ideal laboratory conditions. Wifi 6 
addresses this issue with newly 
added features, making the 
technology more robust and 
getting closer to the promised data 
rates in real life deployment. 

One of the most prominent 
upgrades from the legacy 
standards is the use of orthogonal 
frequency-division multiple 
access (OFDMA) technology. 
Similar to cellular LTE 
technology, users are assigned 
allocated time slots in specific 
frequencies for their radio 
transmission. This means the 
communication between an access 
point (AP) and stations (STAs) is 
managed much more efficiently 
than with the previously used 
technique, OFDM (orthogonal 
frequency division multiplexing).  

OFDMA also brings a different 
method of channelising the 
available frequencies. Normally, 
with the legacy standards, the 
minimum channel width is set to 
20MHz. In some cases, two 
adjacent channels can be linked 
together, shifting the position of 
the carrier frequency to the middle 
of the two channels. This allows 
the formation of other channel 
widths such as 40, 80 and 
160MHz, allowing higher 
throughput rates at the cost of 
larger frequency occupation.  

In Wifi 6, the smallest available 
unit for data transmission is called 
a resource unit (RU). The RU may 
contain 26, 52, 106, 242, 484 or 
997 tones (subcarriers). Given the 
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subcarrier spacing in Wifi 6 to be 
78.125kHz, the minimum RU size 
occupies around 2MHz of the 
frequency range, allowing 
spectrum resources to be scaled 
more than with legacy standards.  

As well as improved spectrum 
efficiency, there is also an 
increase in the maximum number 
of transmitted bits per transmitted 
symbol, thanks to data subcarrier 
modulation – 1024QAM. This 
modulation maps 10bit of 
message to one transmitted 
symbol (210=1024). Thus, Wifi 6 
can achieve higher data rates 
compared with legacy standards.  

The duration of symbols has 

also changed, increasing by four 
times due to denser subcarrier 
spacing. Put simply, the smaller 
the signal is in the frequency 
domain, the longer the signal is in 
the time domain and vice versa. 
This improves robustness, 
particularly in outdoor use. 

 
Transport 
In the past decade, WLANs have 
not been restricted to traditional 
indoor scenarios such as homes, 
offices, airports and shopping 
centres, or to outdoor situations 
such as parks and beaches. A large 
increase in wifi coverage can be 
also found in transport, with 

trains, airplanes, boats and buses 
all now equipped with WLAN 
hotspots for passengers’ 
convenience. Passengers can 
continue to work on their PCs or 
use social networking or the 
internet. This trend is also making 
itself felt in the car industry. 

Despite these advantages, this 
ubiquitous presence of actively 
communicating WLAN devices 
can create mutual electromagnetic 
interference that reduces overall 
WLAN performance. This is 
partially mitigated by Wifi 6 using 
techniques such as dynamic 
OBSS packet detection (OBSS-
PD), which adjusts different 

Detail on 26 and 52 tone resource units, with pilot tones indices Remote gui of WLAN tester

WLAN testers can measure Wifi 6 performance

Difference between OFDM and OFDMA

energy threshold values to detect 
the correct incoming signal.  

However, the main reason for 
the interference is frequency band 
occupation. Until Wifi 6, only two 
bands were defined: 2.4 and 
5.0GHz.  

Before WLAN standards were 
as popular and widespread as 
today, these two bands were 
enough to handle the number of 
users and required data rates. To 
address the ever-increasing 
demand for high data throughputs 
and overall reliability, a new 
frequency band has been proposed 
for the WLAN channelisation – 
6GHz. The band starts at 
5.925GHz and goes up to 
7.125GHz, giving another 
1200MHz of spectrum to use.  

 
Testing 
What is essential before any 
wireless network deployment is to 
make sure it will work as 
expected. This can be done by 
testing Wifi 6 before it is officially 
supported in new car models. 

Automakers or tier-one 
companies can test the 
interoperability of many 
wirelessly connected devices, 
testing multiple technologies in 
parallel to see how the quality of 
WLAN signals is affected. 
Alternatively, they can perform a 
receiver test (sensitivity test) 
where the power output of the 
instrument is gradually lowered.  

Increasing packer error rate and 
frame error rate can tell a lot 
about the device under test, or 
DUT, in a given environment. The 
connection with a DUT can be 
further degraded using a noise 
source and later analysed.  

Wifi 6E support on a test 
instrument can enable testing of 

the 6GHz band which brings its 
own possible sources of 
electromagnetic interference. 
Apart from measuring the overall 
sensitivity on this band, it is still 
possible to do transmitter tests.  

The measurement of power, 
spectrum mask and modulation 
accuracy are clearly shown in the 
main window of the remote gui 
(graphical user interface), with 
more detailed information of 
single measurements available in 
the numeric result window. 

The remote gui can also show 
more information about a 
connected DUT such as its mac 
address, supported standards, 
supported MCS values and others. 

Within the gui, it is also possible 
to choose the encryption type – 
WEP, WPA, WPA2-Personal, 
WPA3-Personal.  

An IP address of a DUT can be 
assigned either statically or 
dynamically if there is a built-in 
DHCP server. Many more typical 
WLAN parameters can be also 
selected within the gui, such as 
SSID name and a password if 
encryption is applied. 

All the gui steps can be further 
automated with a remote-control 
interface, handy for automating 
measurements.  

 
Peter Macejko is a wireless 
specialist at Anritsu
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One relatively easy way for 
manufacturers to reduce 
the cost of electronic 

components is by using the same 
designs or components for 
disparate applications. The cost 
savings manifest not only in the 
obvious bulk procurement of 
identical parts, but also in 
reducing the number of required 
qualification processes.  

Qualification is especially 

THINK POSITIVETHINK POSITIVE
Victor Khasiev  
explains how to  
reduce costs by 
using the same 
qualified parts for 
positive and  
negative output 
DC-DC converters

critical for the transportation 
industry, particularly for 
automobile manufacturers. 
Usually it is an expensive process 
involving testing for ruggedness, 
reliability and longevity of units. 

However, it is possible to use 
the same components – an IC 
controller and power train – in 
two very different topologies: a 
common buck converter and an 
inverting buck-boost converter.  

The component requirements 
are explored in this article for the 
inverting buck-boost converter by 
specifically examining the reverse 
voltage fluctuation on the output 
of the inverting buck-boost, and 
ways to use the least expensive 
polarised capacitors in this 
topology.  

As a result, a simple and cost-
effective method for designing 
positive buck and negative buck-

boost converters using the same 
IC can be developed. 

 
Positive output 
The electrical schematic of the 
positive-output buck converter is 
shown in Fig. 1. The converter 
generates a stable VOUT of 5V at 
15A from the input voltage VIN 
range of 5 to 38V. The power train 
includes modulating (high-side) 
mosfets Q1 and Q2, rectifying 

(low-side) mosfets Q3 and Q4, 
inductor L1, a combination of the 
electrolytic and ceramic input 
filter capacitors CIN1 and CIN2, 
and a similar combination of 
capacitors for the output filter and 
the controller. 

The resistor RS can be used as a 
current-sense element if the peak 
current mode controller is 
employed, or as part of the short-
circuit protection circuitry in 
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voltage mode control. The input 
capacitors CIN1 and CIN2 are 
terminated to GND; however, the 
optional CIN3 and CIN4 are 
terminated to the output and are 
employed in the negative buck-
boost system. 

The functionality of buck 
converters is widely studied and 
easily obtainable. In this article, 
we just briefly note voltage and 
current stress on the power train 
components. It is relevant to the 
preliminary selection of 
components in new designs and 
rough evaluation of the existing 
options. Assuming continuous 
conduction mode (CCM) 
operation, the following 
expressions can be used: 

 
Negative output 
The schematic of the negative 
buck-boost converter presented in 
Fig. 2 is similar to the buck 

converter schematic in Fig. 1. 
Notably, both use the same 
components for the power train, 
interconnections and controller.  

Differences arise in the 
grounding of the controller, 
switching mosfets and input-
output filter. The ground of these 
inverting converter components is 
-VOUT. The inductor L1 is 
terminated to the system (input) 
ground. 

Unlike in the buck converter, the 
capacitors CIN3 and CIN4 are not 
optional; they function as the 
input filter. The capacitors CIN1 
and CIN2 filter AC between the 
VIN and -VOUT rails. The 
following expressions can be used 
to estimate the stresses on the 
power train components, 
assuming CCM operation: 

 
Functionality and testing 
There’s plenty of literature 

covering the basic and even 
advanced functionality of these 
two types of converters. In the 
remainder of this article we’ll 
examine rarely discussed factors. 

First, there is a fundamental 
difference in functionality of the 
output filters between the buck 
and buck-boost topologies.  

In the buck configuration, the 
inductor is hardwired to the output 
filter, providing continuous output 
current in CCM. Unlike the buck, 
the buck-boost topology does not 
connect the inductor only to the 
output.  

During the Q1/Q2 on-time, the 
inductor L1 is disconnected from 
the output filter and the output 
filter capacitance is the only 
source of energy to the load. 
Consequently, it is important to 
have enough output capacitance to 
absorb the discontinuous output 
capacitor current and support the 
specified output voltage ripple. 

There is a drawback in negative 
buck-boost and, in fact, most 
inverting topologies. At start-up 
there is a reverse voltage swing at 

Fig. 2: Electrical schematic of an inverting  
buck-boost converter with VIN 2 to 33V, VOUT  
-5V at 15A, and start-up input voltage +5V

Fig. 3: Inverting buck-boost converter with start-up waveforms – 
channel two’s VIN is 5V/div, while channel three’s VOUT is 
0.5V/div with a 2ms/div timescale

Fig. 4: Efficiency of the converters in Figs. 1 and 2, with VIN 12V, 
natural convection cooling, no air flow

Fig. 1: Electrical schematic of a step-down,  
buck converter with VIN 5 to 38V, and  
VOUT 5V at 15A

the output filter with amplitude 
not more than one diode voltage 
drop, as shown in Fig. 3. This 
brief reverse voltage is due to the 
flow of the controller’s operating 
current through the forward-
biased diode to system ground.  

The existence of the reverse 
voltage on polarised capacitors 
appears unacceptable at first 
glance. Hence, some designers 
eliminate polarised capacitors 
from the output filter, resorting to 
ceramic-only capacitors. This 

approach creates other problems 
associated with the size, cost and 
DC bias of the ceramic capacitors.  

Nevertheless, it is possible to 
use polarised capacitors in 
inverting buck-boost applications 
with some limitations. The 
guidelines vary by vendor. 

The converters shown in Figs. 1 
and 2 were thoroughly tested and 
evaluated. Their efficiency is 
shown in Fig. 4.  

To simplify the design with a 
low pin count and wide input 
voltage range, making it 
applicable to a wide variety of 
applications, the same controller 
was used in both cases. An 
evaluation board was used as a 
basis with some modification to 
verify both applications.  

To reduce EMI, the spread 
spectrum feature of this controller 
can be employed.  

 
Conclusion 
This article presents a way to use 
the same controller and a number 
of identical components for 
positive step-down and negative 
buck-boost converters. In this 
way, costs for qualifying 
components can be reduced. Costs 
can be further reduced by using a 
controller that requires a minimal 
number of power train 
components and supports 
synchronous rectification, 
resulting in an efficient, low EMI, 
wide input 
voltage range. 
 

 
Victor Khasiev 
is a senior 
applications 
engineer at 
Analog 
Devices
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A mobility transformation is 
taking shape across 
multiple industries, 

including automotive and 
transportation. The transformation 
is a combination of technological, 
regulatory and societal changes 
pushing for greater safety, 
sustainability and equity in human 
mobility.  

In the automotive industry, this 
transformation has manifested in 
the immediate push for vehicle 
electrification, and the continuing 
development of automated and 
autonomous vehicle (AV) 
technology.  

So what are the potential social 
and business impacts of 
autonomous vehicles? 

The idea of a car that can drive 

ALL CHANGEALL CHANGE

Nand Kochhar discusses the potential 
business impacts of autonomous vehicles

completely on its own, with no 
human input, is obviously 
compelling. For me, personally, 
automated vehicle technologies 
have been a part of much of my 
career in the automotive industry, 
beginning with early development 
work on advanced driver 
assistance systems (adas), self-
parking and other such systems. 
As the technology continues to 
improve, both in terms of the 
vehicle technology and the 
digitalisation of development 
processes, it stands to 
revolutionise how we interact 
with vehicles and move about our 
world.  

From the standpoint of a 
business transformation, 
autonomy promises to be a 

foundational change in the 
automotive and transportation 
industry. First, AVs will change 
the nature of automotive products, 
from essentially mechanical ones 
to integrated multi-domain 
technology products. This is 
because AVs will rely on a 
mixture of more traditional 
mechanical systems such as 
braking and steering in concert 
with advanced software and 
electronics to enable sense-think-
act functions.  

For AV manufacturers, this 
translates to a shift in value, and 
thus their development priorities, 
towards the onboard electronics 
and software. 

As the levels of autonomy 
approach SAE level five, the 
disruption will only grow. Many 
experts expect that connected, 
self-driving vehicle technologies 
will also drive changes in the way 
consumers use or access private 
mobility, tending towards a model 
of transportation-as-a-service 
(TaaS).  

The fundamental idea behind 
TaaS is that most consumers will 
cease to own personal vehicles. 
Instead, TaaS customers will hail 
rides as needed from a fleet of 
vehicles owned and operated by a 
transportation company. This 
absolves the consumer from costs 
relating to vehicle maintenance, 
insurance and fuel while also 
allowing each vehicle to spend 
more time moving people about 
their environments. 

Ultimately, the realisation of a 
true TaaS system will be a large 
societal shift, as well as a 
dramatic departure from 
traditional automotive business 
models. Key benefits include safer 
roads, less congestion, reduced 

cost from vehicle ownership and 
the convenience of automated 
chauffeurs that can bring us from 
destination to destination.  

And it is this last point that is 
perhaps most exciting of all. AVs 
and TaaS models should, if done 
correctly, offer broader access to 
high quality mobility, enabling 
more people the freedom of 
personal transportation. 

The question for today, then, is 
how to continue to advance AV 
technology to realise the potential 
described above.  

Technologically, the largest 
remaining challenge is the 
training of autonomous driving 
algorithms to perceive and 
interpret the driving environment, 
with particular emphasis on so-
called edge cases. In addition, the 
development of a robust system of 
sensors, actuators and compute 
devices that can perceive and 
respond to stimuli in mere 
fractions of a second will continue 
to be a challenge for the engineers 
working on AV systems. 

Ultimately, there is no simple 
answer to this question. However, 
the development of true self-

driving vehicles will depend on an 
integrated and closed-loop 
development process, built around 
a comprehensive digital twin, that 
incorporates advanced simulation.  

The comprehensive digital twin 
will serve as the foundation for a 
connected, cross-domain product 
development process, enabling 
engineers to develop and integrate 
the many complex systems that 
will make up an AV more quickly 
and with fewer errors. This may 
include the placement and 
integration of sensors around the 
vehicle, the number and locations 
of compute devices, and the 
packaging of each system into the 
vehicle body.  

As vehicles become more 
sophisticated, AVs in particular, 
simulation will become a 
necessary complement to real-
world testing.  

Simulation can help train the 
decision algorithms that will 
guide an AV and test the various 
electromechanical or and 
mechatronic subsystems much 
more quickly and efficiently than 
real-world testing kilometres. 
Some real-world testing will 

always be required, especially for 
certification purposes, but a 
combined approach will enable 
AV engineering teams to 
investigate and account for 
exceptional on-road scenarios 
more effectively, thus improving 
the safety of their AV systems.   

The next step towards full 
vehicle autonomy will certainly 
be challenging. Part of the 
problem is the vast complexity 
inherent to nearly every aspect of 
AV development. The other part is 
that traditional product 
development methodologies have 
fundamental shortcomings when 
dealing with such complexity. 

A new approach to vehicle 
development is necessary. AV 
manufacturers must embrace 
digitalisation and break down the 
boundaries that often exist 
between engineering domains and 
the stages of product development 
and manufacturing. Key to this 
approach is a comprehensive 
digital twin that captures every 
aspect of the vehicle design and 
production.  

Using such a digital twin, AV 
manufacturers can connect 
engineering teams from across the 
electrical, electronic, software and 
mechanical domains. This means 
AV manufacturers will be able to 
design, verify and validate entire 
AV platforms, ensuring the 
highest standards of safety, 
reliability and passenger comfort. 

 
Nand Kochhar is 
vice president of 
automotive and 
transportation 
industry strategy 
for Siemens 
Digital Industries 
Software

AVs will be high-tech products, integrating sophisticated  
hardware, software and mechanical systems
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A multi-phase syn-
chronous boost controller 
from Analog Devices reg-
ulates high-power class-D 
amplifiers in automotive 
infotainment systems. 

The Max 25203 has 
programmable gate drive 
voltage and current limit 
blanking time, as well as 
accurate current balanc-
ing, and operates at a high 
switching frequency to 
reduce costs and shrink 
PCB space.  

It joins the Max 25201 
and 25202 single and dual 
boost controllers, both 
designed for lower power 
applications. 

The 25203 controller 
starts with a battery input 
voltage from 4.5 to 42V 
and operates down to 
1.8V after start-up. It sus-
tains an absolute maxi-
mum output of up to 70V 
and has a low shutdown 
supply current of 5μA. 

Useful to generate 
backlight and class-D 
audio amplifier voltages, 
it offers I²C bus diagnos-
tics including die temper-
ature, phase current 
monitoring and optional 
true shutdown to improve 
reliability.  

Output voltage is scal-
able via the PWM input 
or I²C interface and a 
sync-out feature supports 

Boost controller 
acts as regulator  
for infotainment

additional phases for 
higher power systems. 

Factory programmable 
gate drive voltage is from 
5.5 to 10V to increase 
power density by reduc-
ing mosfet RDS(on) loss 
for higher efficiency and 
lower cost. 

Programmable current 
limit blanking time sup-
ports short peak current 
events without power 
supply overdesign. 

Features include a ±5% 
current share accuracy 

from phase-to-phase to 
reduce inductor size, and 
resistor programmable 
switching frequency up to 
2.1MHz to improve EMI 
and reduce external com-

ponents’ size and count. 
It is available in a 32-

lead TQFN-CU package. 
The Max 5203EVKit 
evaluation board is also 
available.

Two microcontrollers 
from Renesas are for au-
tomotive actuator and 
sensor control applica-
tions supporting edge 
evolution in electronic 
and electrical architec-
tures.  

The RL78/F24 and 
RL78/F23 16bit MCUs 
are for systems ranging 
from actuators to zone 
control, and address 
changing technology de-
mands for actuator and 
sensor control with en-
hanced security, connec-
tivity and functional 
safety capabilities. 

The devices support 
Can-FD (F24) and Evita-

Light security and are op-
timised for systems tar-
geting Asil-B.  

Evita-Light supports 
AES-128, 192 and 256 
encryption algorithms. 

The MCUs are said to 
deliver up to approxi-
mately 70 per cent faster 
operating frequencies 
than the previous genera-
tion, which can more than 
double the performance 
in brushless motor control 
applications.  

Renesas also enhanced 
the hardware accelerator 
and timer functions for 
motor control and added 
a 12bit A-D converter. 

Operating frequency is 

MCUs target actuator and sensor control
40MHz. They support 
Lin, SPI and I2C, and are 
pin compatible with the 
RL78/F14 and RL78/F13 
MCUs with the same 
power efficiency. 

On-chip flash memory 
capacity is 128 or 
256kbyte. Packages range 
from 5 by 5 mm 32-pin 
QFN to 100-pin QFP. 

There is support for tem-
peratures up to +150˚C. 

A target board and 
motor control evaluation 
system starter kit are 
under development. 

Samples will be avail-
able in April 2022, and 
they are scheduled to 
enter mass production in 
the second half of 2023. 

A 77GHz radar sensor 
from Texas Instruments 
can help monitor blind 
spots and navigate turns 
and corners to avoid col-
lisions. 

The AWR2944 radar 
sensor integrates a fourth 

transmitter to provide a 
third-higher resolution 
than existing radar sen-
sors, enabling vehicles to 
detect obstacles more 
clearly and avoid colli-
sions. In addition, the 
sensor’s hardware sup-

ported by Doppler divi-
sion multiple access 
(DDMA)-based signal 
processing improves the 
ability to sense oncoming 
vehicles at distances up to 
40% further away. 

Based around an Arm-
Cortex R5F 200MHz 
CPU, it has a maximum 
sampling rate of 
37.5MS/s. Interfaces in-
clude two Can-FD, Ether-
net and I2C. 

It uses the firm’s C66x 
360MHz DSP. This in-
cludes a radio processor 
subsystem that is respon-
sible for radar front-end 
configuration, control and 
calibration. 

Operating temperature 
is -40 to +140˚C. 

The hardware accelera-
tor block offloads com-
mon radar processing 
such as FFT, CFAR, scal-
ing and compression. 

A hardware security 
module is provisioned in 
the device for secure part 
variants. This consists of 
a programmable Arm 
Cortex M4 core and the 
necessary infrastructure 
to provide a secure zone 
of operation within the 
device. 

Simple programming 
model changes can en-
able a wide variety of 
sensor implementation 
with the possibility of dy-
namic reconfiguration for 
implementing a multi-
mode sensor.

Radar sensor monitors blind spotsThe GT50 from Hirose 
Electric is a 1mm pitch 
wire-to-board connector 
that can be used safely for 
automotive applications 
due to its heat resistance 
up to +125˚C and robust 
design. 

It is 5.97mm high. The 
applicable cable size is a 
thin 0.08sq, about 75% 
lighter than the 0.3sq size 
cable that is often used 

for internal connection in 
automotive applications. 

Lances are provided on 
the contacts and housing 
to prevent the contacts 
from coming off, en-
abling high retention 
force during cable 
pulling. In addition, there 
is sufficient locking 
strength and PCB peel 
strength for internal con-
nection. 

The heat resistant mate-
rial and design of the 
crimp contact ensure heat 
resistance of +125˚C. In 
addition, the stabiliser 
prevents the contact from 
moving inside the hous-
ing, providing high vibra-
tion resistance verified by 
vibration test results that 
confirm no changes in 
contact resistance.  

Vibration test condi-
tions were at a sine-wave 
frequency of 10 to 
500Hz, 5g acceleration 
for eight hours in three di-
rections for a total of 24 
hours. 

It was released with two 
and 16pos pin counts. Pin 
count variations are 
planned to include four, 
six, eight, ten and 12pos.

Wire-board connector handles high temperature
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The Motix BTN99xx  
NovalithIC+ is an intelli-
gent integrated half-
bridge from Infineon and 
the direct successor to the 
BTN89xx.  

Besides a p-channel 
high-side and an n-chan-
nel low-side mosfet, it 
also includes smart driver 
ICs in a 7 by 8mm² 
HSOF-7 package. Its 
ease-of-use, protection 
and scalability make it 
suitable for a range of au-
tomotive applications.  

In addition, the integra-
tion of functions in a 
rugged package makes it 
suitable for applications 
where low PCB con-
sumption is critical. Due 
to its reliability, it is also a 
fit for seat controls, elec-
tric tailgates, sliding 
doors and fuel pumps. 

The device comes in a 
package using the firm’s 
chip-by-chip and chip-on-
chip assembly technol-
ogy. Due to its latest 
mosfet technologies with 
a chip thinning process, it 
was possible to reduce the 
typical path resistance by 
47% to 5.30mΩ at +25˚C, 
while the current limit 
was increased to 75A.  

As a result, this family 
suits high-current PWM 
motor drives with low 
PCB consumption.

Half bridge ICs

Wheel sensor suits adas
A wheel speed and dis-
tance sensor from Allegro 
Microsystems is for 
emerging adas applica-
tions.  

The A19360 giant mag-
netoresistance (GMR) 
sensor provides automak-
ers with the signal resolu-
tion and reliability 
required for automation 
in passenger vehicles and 
mobility-as-a-service ap-
plications. 

It is designed for SAE 
J3016 levels three, four 
and five, and helps safely 
enable features such as 
park assist, autonomous 
valet parking and traffic 
jam assistance with posi-
tional measurement 
where the tyres hit the 
road. It can even improve 
autopilot functionality 
and low-speed control in 
dense environments. 

The device generates 
extra output events per 
magnetic cycle with a 
protocol that’s compatible 
with ECUs. It includes an 
eight-event-per-mag-
netic-cycle mode targeted 
at adas applications, pro-
viding an increment for 
every ~5mm of tyre roll.  

It also includes a four-
event-per-magnetic-cycle 
mode that doubles the 
number of outputs per 
magnetic cycle compared 
with a normal wheel 
speed sensor. This allows 
designers to halve the 
number of poles on in-

wheel ring magnets to 
save costs, or increase the 
air gap and still obtain the 
same number of incre-
ments per revolution.  

Developed for ISO 
26262 Asil B(D), it is 
built on the firm’s mono-
lithic GMR technology 
with low jitter and large 
air gap capabilities. The 
company’s SolidSpeed 
digital architecture pro-
vides the wide dynamic 
range of operating air gap 
and adaptive performance 
that eliminates flatlining 
due to thermal drift and 
system dynamics.  

The device is available 
in a two-pin sip that is 

lead (Pb) free, with tin 
lead frame plating. The 
package includes an IC 
and protection capacitor 
integrated into a single 
over-moulded package, 
with an additional 
moulded lead-stabilising 
bar for robust shipping 
and ease of assembly.

Via Technologies has 
launched the Mobile360 
M800 video telematics 
unit to help fleet opera-
tors add collision alert 
and driver monitoring to 
buses, lorries and other 
large vehicles. 

Comprising an IP67-
rated system, front-facing 
adas camera and interior-

facing driver camera, it 
provides flexibility for 
fleet operators to install 
the device in different ve-
hicle types and ensure the 
cameras are positioned 
for detecting potential 
dangers on the road ahead 
and signs of driver dis-
traction, drowsiness, 
smart phone use and 

Video telematics aid fleet operators
smoking.  

The optional adas dis-
play ensures drivers re-
ceive timely visual and 
audio alerts whenever the 
system detects pedestri-
ans and other vehicles 
coming into a hazardous 
range in front of the vehi-
cle. 

It can combine hard 
revving, braking and cor-
nering data so fleet opera-
tors can calculate a driver 
score and identify issues 
that negatively impact 
driver health and perfor-
mance. 

In addition to wifi, 
Bluetooth and GPS, it has 
an Ethernet connector to 

facilitate integration with 
existing telematics de-
vices installed in the ve-
hicle. An optional 4G 
LTE wireless card is also 
available. 

A suite of SDK, EVK 
and BSP packages en-
ables integration with 
public cloud platforms  
including AWS and  
Microsoft Azure. 

The system is IP67-
rated and complies with 
the ISO-16750-3 test VII 
shock and vibration stan-
dard. Its FOV-60.8˚ 
1080p adas camera and 
FOV-103˚ 1080p DMS 
camera are also IP67-
rated.

Ambarella announced at 
CES the CV3 AI domain 
controller family. These 
scalable, power-efficient 
CVflow SoCs provide AI 
processing performance 
at up to 500 eTops.  

With up to 16 Arm Cor-
tex-A78AE CPU cores, 
the CV3 provides up to a 
30 times boost in CPU 
performance over the 
prior generation in sup-
port of autonomous vehi-
cle (AV) software.  

They enable single-chip 
processing for multi-sen-
sor perception, including 
high-resolution vision, 
radar, ultrasonic and lidar, 
and deep fusion for mul-
tiple sensor modalities 
and AV path planning.  

The result is robust adas 
and levels two to four au-
tonomous driving (AD) 
systems with environ-
mental perception in dif-
ficult lighting, weather 
and driving conditions. 

The on-chip neural vec-
tor processor (NVP) can 
run radar perception soft-
ware, such as the Oculii 
adaptive AI software al-
gorithms.  

A floating-point general 
vector processor (GVP) 
offloads classical com-
puter vision and radar 
processing from the NVP, 
and floating-point-inten-
sive algorithms from the 
Arm CPUs. 

By simultaneously sup-
porting up to 12 physical 

AI domain controller SoCs for levels two to four
or 20 virtual cameras, a 
single CV3 can process 
the entire sensor suite, 
which for typical level-
two-plus deployments in-
cludes ten cameras, five 
radar modules and nu-
merous ultrasonic sen-
sors. Additionally, stereo 
and dense optical flow 
engines provide depth 
and motion perception. 

The automotive GPU is 

for applications such as 
3D surround-view ren-
dering. A hardware secu-
rity module enables the 
isolation of different do-
mains and secure soft-
ware provisioning. 

PCIe high-speed inter-
faces allow low-latency 
communications. 

There is processing 
headroom for OTA soft-
ware updates.

A Zener diode from Nex-
peria is available in a 
small discretes flat no-
leads (DFN) package. 
Parts are also available in 
leaded SMD styles. 

The AEC-Q101 quali-
fied part is specified at a 
50μA test current and is 
for low bias and portable 
battery-powered devices 
in mobile, wearable, auto-
motive and industrial. 

The DFN packaged 
parts with side-wettable 
flanks (SWF) cover a 1.8 
to 75V range.   

They have a non-repeti-

Package options for Zener diodes
tive peak reverse power 
dissipation up to 40W, 
total power dissipation up 
to 300mW and low dy-
namic resistance.  

They are also available 
as Q-portfolio parts, 
meeting AEC-Q101 and 
ISO/TS16949 automotive 
quality standards.  

The DFN package mea-
sures 1.0 by 0.6 by 
0.47mm and can replace 
bulky leaded packages on 
PCBs.  

This SWF technology 
facilitates automated op-
tical inspection require-
ments. The high P(tot) 
means the DFN-packaged 
Zeners also run cooler 
than leaded parts, im-
proving reliability.
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Contactors from Sensata 
Technologies have Can 
bus communications to 
provide data for improved 
system performance, reli-
ability and diagnostics in 
military, battery system, 
energy storage, commer-
cial vehicle and industrial 
applications.  

Built on the GX and 
MX series from the Gi-
gavac brand, the GXC 
and MXC Smart-Tactor 
smart contactors are eas-
ily integrated and sim-
plify data acquisition, 
making them suitable for 
data logging, telematics 
and predictive mainte-
nance.  

From fleet managers 
who need to monitor op-
erations to engineers who 
are looking for more data 
or are working on proto-
type vehicles, one-off 
demo projects or in R&D 
labs, they are suitable for 

any system where real-
time data are critical for 
analysis, safety and relia-
bility. 

With the addition of 
Can communication, the 
contactor becomes part of 
the Can backbone and al-
lows other Can nodes to 
see the data and act upon 
them, helping connect ev-
erything on the vehicle.  

With the database 
download file, system in-
tegrators can be up and 
running in minutes. Fleet 
managers, OEMs and in-
tegrators can tap into the 
Can bus to monitor cur-
rent, terminal voltage, 
control voltage, tempera-
ture, state and cycle 
count.  

The data can be anal-
ysed for trends, fed to a 
telematics system, or 
used for system diagnos-
tics, monitoring and pre-
dictive maintenance.  

Contactors provide Can bus communications

They provide the ability 
to programme overcur-
rent trip points with timer 
delays for each trip point. 
Configurable baud rate is 
250k or 500k.  

The rugged ceramic 
seal is rated to +175˚C, 
increasing performance 
during over-current con-
ditions. 

Hermetically sealed, 

they meet UL1604 for 
classes I and II div-two 
and Class III for haz-
ardous locations, IP67 for 
temporary water immer-
sion for 30 minutes, 
IP69K for pressure wash-
ing, SAE J1171 external 
ignition protection, and 
ISO 8846 for protection 
against ignition around 
flammable gasses.

An AEC-Q200 qualified 
high- temperature induc-
tor from Vishay comes in 
the 7.4 by 6.6 by 3.0mm 
2525 case size.  

For multi-phase, high 
current power supplies 
and filters in automotive 
under-the-bonnet and 
adas applications, the 
Dale IHSR-2525CZ-5A 
has a claimed 50% reduc-
tion in DCR over typical 
power inductors and tem-
perature stability for in-
ductance and saturation. 

The inductor is opti-
mised for energy storage 
in DC-DC converters up 
to 10MHz and high cur-
rent filtering applications 
up to the SRF of the in-
ductor.  

With its operating tem-
perature up to +155˚C, 
the device is for filtering 
and DC-DC conversion 
in engine and transmis-
sion control units, adas 
microprocessors, and  
entertainment and naviga-
tion systems, in addition 
to noise suppression  
for motors, windshield 
wipers, power mirrors 
and seats, and heating and 
ventilation blowers.  

The typical DCR of 
0.38mΩ and inductance 
of 0.056μH allow for 
higher current density, 
while its 3mm profile en-
ables slimmer products. 

Inductor
A normally open (NO) 1-
Form-A photorelay from 
Toshiba is for use in bat-
tery- and hybrid-electric 
vehicle applications in-
cluding within the battery 
management system 
(BMS), and for ground 
fault detection and identi-
fying faults with mechan-
ical relays. 

The TLX9160T con-
sists of an infra-red emit-

Photorelay fits in BMS
ting diode optically cou-
pled to a photo-mosfet 
and is the firm’s first de-
vice with a high output 
withstand voltage of at 
least 1.5kV.  

The device can operate 
from a supply voltage of 
up to 1kV, ensuring it is 
compatible with most 
traction batteries. 

Housed in a modified 
SO16L-T package that is 
made from a resin mate-
rial in IEC60664-1 mate-
rial group I, which has a 
comparative tracking 
index exceeding 600, the 
device has four fewer 
pins as pins 11 to 14 are 
removed from the stan-
dard SO16L package.  

Creepage distance is at 
least 5mm at its detector, 
ensuring it is compatible 
with supply voltages up 
to 1kV as defined by 
IEC60664-1. As a result, 
the isolation voltage is 
5kV RMS minimum and 
internal creepage and 
clearance distances are 
8mm. 

Maximum forward cur-
rent is 30mA while the 
on-state current is 50mA 
with an off-state current 
of 100nA.  

Suitable for the rugged 
automotive environment, 
the device is AEC-Q101 
qualified with an operat-
ing temperature from -40 
to +125˚C.

Lin BLDC-motor pre-
drivers from Melexis 
combine small size with 
performance and power 
capability for automotive 
mechatronic applications. 

The MLX81340 (32-
kbyte flash) and MLX-
81344 (64kbyte) integrate 
three channels of high-
side and low-side drivers. 
They control external n-
fets with up to 60nC ca-
pacitance to handle 
applications up to 500W.  

The single-chip drivers 
integrate the Lin commu-
nication interface, high-
side and low-side drivers, 
and protection mecha-
nisms for external power 

fets. They come in pin-
compatible 4 by 4mm 
QFN24 and 5 by 5mm 
QFN32 packages. 

Both ICs leverage the 
firm’s high-voltage SoI 
technology.  

They integrate analogue 
and digital circuitry with 
a driver stage that con-
tains high-side and low-
side drivers, a charge 
pump, voltage monitoring 
to protect the external 
fets, and current sensing.  

Including the Lin con-
troller and physical layer, 
PWM generator, diagnos-
tics and watchdog, the 
ICs permit smooth and 
silent field-oriented con-

Lin pre-drivers for BLDC motors
trol for BLDC motors. 
They have been developed 
as Asil-B safety elements 
out of context in accor-
dance with ISO 26262.  

Support for developers 
includes a Lin software 
communication stack as 
well as application code 
examples so users can 
quickly begin evaluating 
mechatronic prototypes.  

Both are qualified to 
AEC-Q100 and specified 
over the -40 to +150˚C op-
erating range.
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