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Mercedes-Benz and Microsoft have produced a data platform to make 
car production more efficient, resilient and sustainable. 

With the MO360 data platform, Mercedes-Benz is connecting its 
around 30 passenger car plants worldwide to Microsoft’s cloud, 
enhancing transparency and predictability across its digital production 
and supply chain.  

The platform is the evolution of Mercedes-Benz’s MO360 digital 
production ecosystem and allows teams to identify potential supply-chain 
bottlenecks faster and enable a dynamic prioritisation of production 
resources towards electric and top-end vehicles.  

This unified data platform is standardised on Microsoft Azure, 
providing Mercedes-Benz with flexibility and cloud computing power to 
run artificial intelligence (AI) and analytics at global scale while 
addressing cyber-security and compliance standards across regions.  

The platform is already available to teams in Emea and will be 
deployed in the USA and China. 

The picture show Judson Althoff (left), executive vice president of 
Microsoft, Jan Brecht (centre), chief information officer of  
Mercedes-Benz, and Jörg Burzer, board member at Mercedes-Benz.

Microsoft boosts Merc efficiency

vehicle-electronics.biz  @velectronicsmag

NTT Communications 
and Denso are jointly de-
veloping a security centre 
to respond to the increas-
ing threat of cyber attacks 
against vehicles.  

The Security Operation 
Center for Vehicles 
(VSOC) combines the 
two companies’ strengths.  

NTT is providing tech-
nological capabilities re-
lated to managed IT 
security, including net-
working, cloud comput-
ing and ICT, while Denso 
is leveraging its technolo-
gies related to security, 
communications and data 
analysis, which it has cul-
tivated in the areas of in-
vehicle systems, vehicle 
cyber security and con-
nected-car development.  

The two companies will 
work together to provide 
VSOC services that can 
accurately respond to 
evolving vehicle-related 
cyber attacks. 

The collaboration aims 
to provide key services 
that enable prompt inci-
dent response at car man-
ufacturers and mobility 
providers.  

Denso and NTT  protect 
cars from cyber attacks

Services to be provided 
include vehicle monitor-
ing and cyber-attack de-
tection by automating the 
acquisition of log output 
from communications, 
connected servers and se-
curity devices installed 
within vehicles. 

They aim to detect 
cyber-attack trends along 
with the details of actual 
attacks against vehicles 
on an individual or fleet-
wide basis, 

Security specialists will 
analyse cyber attacks and 
threats, reporting the re-
sults and forensic data 
that facilitate recovery 
and response efforts, and 

providing real-time visu-
alisation and alerts 
through a client portal. 

The goal is to provide 
reliable and available ve-
hicle security monitoring 
globally, built atop of 
NTT’s infrastructure and 
operational experience. 

As the number of vehi-
cles facing threats from 
cyber attacks continues to 
grow, it is necessary to 
monitor connected cars, 
detect and analyse attacks 
at an early stage, and take 
appropriate measures.  

Through this collabora-
tion, the two companies 
aim to provide VSOC ser-
vices and accelerate de-
velopment to contribute 
to a safe and secure mo-
bility society.

VSOC service image

Qualcomm is working 
with Red Hat to bring 
functional-safety certified 
Asil-B Linux-based oper-
ating systems to vehicles 
that use the Snapdragon 
Digital Chassis open and 
scalable cloud-connected 
platforms for automotive 
telematics, connectivity, 
digital cockpits and adas. 

By using Red Hat in-
vehicle operating systems 
with Snapdragon, car 
makers can advance the 
development of software-
defined vehicles, as well 
as accelerate the deploy-
ment of cloud connected 
digital services that can 
be updateable throughout 
the life of the vehicle. 

“The rise of open 
source, software-defined 
design and development 
methodologies for vehicle 
services and innovation is 
bolstered by advanced au-
tomotive platforms and 
the flexible Linux-based 
operating systems under-
pinning them,” said Fran-
cis Chow, vice president 
at Red Hat. “These ad-
vancements will help en-
able the latest in-vehicle, 
cloud-native, mixed-criti-
cality applications while 
also driving sustainability 
and quicker development 
cycles.” 

Bill Pinnell, Qualcomm 
vice president, added: 
“Software-defined vehi-
cles bring an exciting op-
portunity for the entire 
automotive ecosystem to 

Qualcomm and Red Hat target Asil B for Linux
go beyond the current 
functions of the vehicle.” 
• Mercedes and Qual-
comm are working to use 
Snapdragon Digital Chas-
sis on upcoming vehicles.  

Mercedes-Benz is inte-

grating Snapdragon to 
power digital cockpits 
and telematics systems to 
deliver personalised, intu-
itive and safer driving. 

Snapdragon could bring 
immersive in-vehicle ex-

periences, as well as intu-
itive AI for in-car virtual 
assistance and natural in-
teractions between the ve-
hicle and driver, adapting 
the vehicle to suit the 
driver and passenger. 

https://vehicle-electronics.biz
https://twitter.com/velectronicsmag
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Valens Semiconductor is 
collaborating with Intel  
to develop Mipi A- 
Phy-compliant automo-
tive technologies for 
foundries. 

The cooperation should 
boost the growing A-Phy 
ecosystem by allowing 
third parties from across 
the automotive industry 
to accelerate time to mar-
ket for A-Phy systems, 
from asics to SoCs, based 
on Intel Foundry Ser-
vices’ (IFS) design and 
fabrication. 

Mipi A-Phy is emerging 
as one of the most re-
silient standards for long-

reach connectivity ad-
vancing adas, AD, IVI 
and other automotive ap-
plications.  

It simplifies integration 
of lidar, radar and cam-
eras for limited and full 
vehicle autonomy, while 
improving connectivity 
for high-resolution safety 
and infotainment dis-
plays. 

“Our priority at IFS is 
to invest in disruptive 
technologies that can help 
our customers accelerate 
time to market,” said 
Nivruti Rai, Intel vice 
president. “As the most 
cutting-edge high-speed 

connectivity technology 
in the automotive indus-
try, Mipi A-Phy is well 
positioned for large-scale 
integration in cars around 
the world. With our com-
bination of advanced pro-
cess technology and 
geographically diverse 
capacity, we are confident 
that we will be able to ad-
dress the strong market 
interest in Mipi A-Phy.” 

Gideon Kedem, SVP at 
Valens Semiconductor, 
added: “As a pioneer in 
Mipi A-Phy technology, 
Valens’ primary goal has 
been to diversify and 
strengthen the A-Phy sup-

ply chain, and IFS is the 
perfect fit as both a mar-
ket and technology leader 
to catapult the A-Phy 
ecosystem. Mipi A-Phy  
is the most robust and  
resilient automotive  
connectivity technology 
available. Our partnership 
with Intel will open the 
door for additional auto-
motive chip manufactur-
ers to join the growing 
Mipi A-Phy ecosystem, 
expand the number of 
suppliers providing A-
Phy compliant ICs and 
making significant in-
roads towards widescale 
market adoption.”

Valens and Intel partner on Mipi A-PhyElektrobit develops 
rtos for Infineon MCU
Elektrobit has developed 
an automotive-grade, em-
bedded rtos and hypervi-
sor for Infineon’s Aurix 
TC4x MCU.  

The EB Tresos Auto-
Core OS and embedded 
hypervisor help OEMs 
and tier-ones more easily 
develop and deploy auto-
motive EE architectures 
based on Autosar Classic. 

The transformation to 
domain and zone-based 
EE architectures is driv-
ing car makers to consol-
idate ECUs, reducing the 
number to save energy, 
while adding more func-
tionality and applications.  

Applications can be 
combined using the em-
bedded hypervisor across 
multiple virtual machines 
on a single MCU.  

The embedded, multi-
core rtos implements Au-
tosar and all its scalability 
classes.  

The hypervisor allows 
multiple operating sys-
tems and Autosar stack 
instances to be executed 
in parallel on a single 
MCU using the virtualisa-
tion features of the Aurix 
TC4x.  

It enables an application 
such as on-board diagnos-
tics (OBD) to be run sep-

arately from other appli-
cations on the MCU to 
avoid repeated homolo-
gation costs and delays 
should updates be re-
quired for that applica-
tion. 

“Given the growing ve-
hicle complexity, we’ve 
placed significant focus 

Elektrobit software on Aurix TC4x MCU

on collaborating with 
best-of-breed software 
partners,” said Thomas 
Schneid, senior director 
at Infineon. “Elektrobit’s 
expertise in Autosar and 
in developing software 
for the Aurix TriCore ar-
chitecture provides our 
customers with competi-
tive advantage as they de-
velop EE architectures for 
their vehicles.” 

Targeting applications 
such as the demand for 
functional integration in 
domain and zone-based 
EE architectures, the 
TC4x supports e-mobility 
and the advancement of 
automated driving 
through safety systems.  

The TC4x family of 
28nm MCUs is sampling 
now with series produc-
tion products expected to 
be available in mid-2024. 

“Elektrobit is proud to 
be the first to provide an 
OS and hypervisor that 
allow car makers and tier-
ones to benefit from the 
innovations in the new 
Aurix TC4x MCUs,” said 
Michael Robertson, head 
of products at Elektrobit. 

Opus IVS, a diagnostics, 
adas calibration, pro-
gramming and on-de-
mand remote company, 
has acquired Auto 
Techcelerators, a special-
ist in adas identification, 
calibration and safety  
system verification soft-
ware through its popular 
Adas CoPilot, Calibration 
CoPilot and Test Drive 
CoPilot product suites. 

The acquired company 
counts many automotive 
repair shops and organi-
sations among its cus-
tomers and is led by its 
multi-time founder and 
40-year industry icon 
Frank Terlep.  

Auto Techcelerators is 
the recipient of a recent 

US patent for adas test 
drive verifications, and 
the organisation is fulfill-
ing its mission of chang-
ing the way calibrations, 
diagnostics and test 
drives are performed, 
managed and docu-
mented. 

“The trifecta of CoPilot 
offerings is growing fast 
and combining with Opus 
IVS gives us the scale 
necessary to serve our 
customers better,” said 
Terlep. “We couldn’t 
have asked for a better 
partnership to carry out 
our vision.” 

Brian Herron, CEO of 
Opus IVS, added: “Frank 
has distilled 40 years of 
industry knowledge into a 

high value software suite 
that is seeing rapid adop-
tion in the adas services 
and calibration industry. 
We congratulate him on 
his rapid growth and wel-
come the entire Auto 
Techcelerators team to 
the Opus IVS family 
where we look forward to 
achieving Frank’s vision 
with the full support and 
resources of Opus IVS.” 

While Opus IVS will 
continue to offer Auto 
Techcelerator’s products 
to the market, it also plans 
to merge multiple Opus 
IVS products with the 
CoPilot suite to deliver 
complete and integrated 
end-to-end adas, calibra-
tion and validation.

Opus IVS acquires Auto Techcelerators

https://www.microchip.com/en-us/solutions/automotive-and-transportation/automotive-products/microcontrollers-and-microprocessors/dspic-dscs?utm_source=vehicleelectronics&utm_medium=digitaleditionad&utm_campaign=autoecosystem_eu&utm_content=mcu16


NEWS

5, November 2022 Vehicle Electronics Vehicle Electronics November 2022, 6

NEWS

Amazon Web Services 
(AWS) and BMW are de-
veloping customisable 
cloud software to sim-
plify the distribution and 
management of data from 
millions of connected ve-
hicles. 

BMW will be the first 
car maker to use the soft-
ware, which will serve as 
the basis for its cloud-
based vehicle data plat-
form.  

Moving forward, the 
software will be available 
to other car makers so 
they can easily integrate 
vehicle data sources, ac-
celerate vehicle and fleet 
application feature devel-
opment, and improve life 
cycle management, while 
delivering features and 
more personalised driver 
experiences at lower 
costs. 

“We have 20 million 
connected vehicles on the 
road today,” said Nicolai 
Krämer, vice president at 
BMW. “With the launch 
of the Neue Klasse, our 
offboard cloud platform, 
powered by AWS, will 
process roughly triple the 
volume of vehicle data 
compared to the current 
generation of BMW mod-
els.”  

The software ingests 
BMW vehicle signals and 
fleet intelligence data, 
and securely processes 

and routes the data in the 
cloud.  

Using AWS’s cloud in-
frastructure and security, 
BMW can ensure its cus-
tomer data are protected 
and processed in accor-
dance with data privacy 
requirements and user 
preferences.  

Only BMW’s internal 
domain experts can ac-
cess the data via a self-
service mechanism that 
gathers streaming vehicle 
data, adds new data 
sources, configures ac-
cess in accordance with 
governance policies, and 
monitors the quality and 
health of streaming 
sources. 

The data are combined 
with AWS capabilities, 
including analytics, ma-
chine learning, database, 
storage and compute, 
helping BMW experts 
create vehicle features 
and applications. 

“Rapid, data-fuelled in-
novation is critical to un-
locking next-generation 
vehicle capabilities for 
automotive organisations, 
particularly as the indus-
try looks to expand elec-
tric vehicle adoption, 
software-defined vehicle 
development, new digital 
service paradigms, and 
more autonomous vehicle 
features,” said Sarah 
Cooper, general manager 

AWS and BMW co-develop 
customisable cloud software

at AWS. “By teaming up 
with BMW, we are build-
ing infrastructure today 
that will generate value 
for the next generation of 
vehicles.” 

The software will be 
part of the AWS for Auto-
motive offering, and 
should help other car 
makers offer add-on fea-
tures such as electric ve-
hicle range improvements 
or performance upgrades 
for a weekend off-road, 
and it should help fleet 

managers develop re-
sponsive, vehicle-aware 
applications.  

These platforms can 
help car makers develop  
centralised and high- 
performance computing 
capabilities, continuous 
integration and continu-
ous delivery software de-
velopment throughout the 
vehicle life cycle, near 
real-time data manage-
ment, and machine learn-
ing for autonomous 
vehicles. 

Cloud platform will process roughly  
triple the volume of data

Lytx signs Daimler deal 
and detects risky parking
Lytx’s video telematics 
system and latest camera 
is being integrated into 
select Freightliner and 
Western Star models from 
Daimler Truck North 
America.  

The company also re-
vealed a parked vehicle 
trigger that helps fleets 
avoid risky parking on the 
side of a highway or on-
off ramp. 

At October’s American 
Trucking Association’s 
conference in San Diego, 
Lytx announced the col-
laboration with Daimler 
to launch a vehicle telem-
atics gateway and camera 

that can be ordered di-
rectly from the factory on 
select Freightliner and 
Western Star models.  

This will leverage 
Lytx’s configurable 

DriveCam components, 
which will be integrated 
in the vehicle during pro-
duction. The first Lytx-
equipped trucks are to be 
built early next year for 

the Freightliner Cascadia 
and Western Star 47X, 
49X and 57X models. 

The Lytx Vision plat-
form provides OEMs 
with the ability to lever-
age its expertise in video, 
big data and artificial in-
telligence. 

“This integration part-
nership highlights our 
passion for leveraging our 
technology and expertise 
to provide companies 
with customisations to fit 
their needs,” said Bran-
don Nixon, CEO of Lytx.  

One of the lesser-
known safety hazards 
commercial drivers face 
is finding a safe place to 
pull their rigs over. 
Drivers are often forced 
to park on the shoulders 
of interstates and high-
ways or on-off ramps if 
no other options are avail-
able.  

This type of risky park-
ing can increase the 
chances of collisions. To 
help mitigate this, Lytx 
will provide a feature that 
triggers when the Drive-
Cam event recorder iden-
tifies a stopped vehicle 
for ten minutes or more 
and assesses if it is on the 
shoulder of an interstate 
or highway or on an off-
on ramp where other ve-
hicles may be passing.  

When such an event oc-
curs, the fleet manager is 
notified so they can 
quickly intervene by 
sending nearby safe park-
ing locations via GPS di-
rectly to their driver.

Lytx detects dangerous parking

Vietnamese EV maker 
VinFast is expanding its 
agreement with Renesas 
to include the supply of 
SoCs, microcontrollers, 
analogue and power 
semiconductors.  

Renesas will also pro-
vide technical support to 
help VinFast develop au-
tomotive applications and 
mobility services.  

The two companies will 
regularly share product 
development roadmaps, 
market trends and re-
quirements, and project 
implementation progress.  

“This partnership will 
give VinFast access to ad-
vanced in-vehicle semi-

conductor technology as 
well as high-level system 
expertise, with the aim to 
accelerate the develop-
ment of safe and sophisti-
cated EVs for global 
markets,” said Le Thi Thu 
Thuy, CEO of VinFast. 

Hidetoshi Shibata, CEO 
of Renesas, added: “Since 
founding our design cen-
tre in Ho Chi Minh City 
in 2004, we have contin-
ued to expand our pres-
ence in Vietnam. We also 
established a second de-
sign centre in Da Nang 
this April. The collabora-
tion with VinFast rein-
forces our commitment.” 

VinFast and Renesas 

have previously collabo-
rated on infotainment sys-
tems, and Renesas’ SoCs, 
R-Car and analogue prod-
ucts have been imple-
mented in VinFast’s VF8 
and VF9 EV models.  
• Renesas has completed 
the acquisition of Stera-
dian Semiconductors, a 
fabless semiconductor 
company providing 4D 
imaging radar.  

Headquartered in Ben-
galuru, India, Steradian 
was founded in 2016 and 
provides radar technology 
that enable highly accu-
rate object recognition 
and power efficiency in a 
small chip size. 

Renesas expands deal with VinFast
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An interior radar from 
Volvo is accurate and sen-
sitive enough to detect 
movements at sub-milli-
metre scale, such as those 
of a sleeping toddler.  

It is said to be the first 
such feature to cover the 
entire interior of the car, 
including the boot. 

The radar system will 
be included in the forth-
coming Volvo EX90 all-
electric SUV. The feature 
will also be included in 
other Volvo car models. 

Government statistics 
show that since 1998 
more than 900 children in 
the USA have died after 
being left in hot cars. 
Most hot car deaths occur 
because someone forgot 
their child was in the car 
at the time. 

To cover as much of the 
cabin as possible and 
sense whether a child or 
pet has been left in the 
car, radars are spaced 
throughout the cabin from 
front to back. 

Sensors are integrated 
in the overhead console, 
the roof-mounted reading 
lamps and the boot. 

“No one chooses to be 
distracted or tired, but we 
know it can happen,” said 
Lotta Jakobsson, Volvo 
senior technical special-
ist. “We’re all human and 
distraction is a fact of life. 

Volvo radar detects 
people left behind

With the help of cutting-
edge technology, we’ll 
support you when you’re 
not at your best and help 
you avoid leaving family 
members or pets behind 
by accident.” 

Every time someone 
tries to lock the car, the 
interior radar is activated 

and determines whether 
the car is empty of any 
people or pets before it al-
lows the car to be locked. 

If a family member or 
pet is detected inside, the 
car will remain unlocked 
and the car will display a 
reminder to check the 
cabin for occupants on 

the centre console screen. 
The car’s climate sys-

tem can remain on if peo-
ple or animals are 
detected in the cabin, to 
improve comfort. This 
can also help lower the 
risk of hypothermia or 
heatstroke. The climate 
system will remain work-
ing as long as the high-
voltage battery has 
enough charge. 

“We’ve always been a 
leader in safety, and we 
want to continue protect-
ing lives by setting new 
standards in automotive 
safety,” said Jakobsson. 
“That also means making 
you feel safe and giving 
you peace of mind.” 

The interior radar sys-
tem will come as standard 
in all countries where the 
60GHz frequency used 
by the system is approved 
for automotive use. 

Interior radar helps ensure nobody is left behind

ST Microelectronics is 
building a silicon carbide 
(SiC) substrate manufac-
turing facility in Italy to 
support increasing de-
mand across automotive 
and industrial sectors.  

Production is expected 
to start in 2023, enabling 
a balanced supply of SiC 
substrate between internal 
and merchant supply. 

The facility, built at 
STM’s Catania site along-
side the existing SiC  
device manufacturing  
facility, will be a first of a 
kind in Europe for the 
production in volume of 
150mm SiC epitaxial 
substrates, integrating all 
steps in the production 
flow.  

STM says it is commit-
ted to developing 200mm 
wafers in the future. 

The investment of 
€730m over five years 
will be supported finan-
cially by the Italian gov-
ernment and will create 
around 700 direct jobs at 
full build-out.  

“STM is transforming 
its global manufacturing 
operations, with addi-
tional capacity in 300mm 
manufacturing and a 
strong focus on wide 
bandgap semiconductors 
to support its $20bn rev-
enue ambition,” said 
Jean-Marc Chery, CEO of 
STM. “We are expanding 
our operations in Catania, 
the centre of our power 

STM builds SiC plant in Italy
semiconductor expertise 
and where we already 
have integrated research, 
development and manu-
facturing of SiC with 
strong collaboration with 
Italian research entities, 
universities and suppliers. 
This new facility will be 
key to our vertical inte-
gration in SiC, reinforc-
ing our SiC substrate 
supply as we further ramp 
up volumes to support our 
automotive and industrial 
customers in their shift to 
electrification and higher 
efficiency.” 

Catania has long been 
an important site for in-

novation for STM as the 
home of the largest SiC 
R&D and manufacturing 
operations.  

STM has an established 
ecosystem on power elec-
tronics, including long-
term collaborations with 
stakeholders such as the 
Italian National Research 

Council. 
The firm’s SiC products 

are manufactured in its 
fabs in Catania and Sin-
gapore. Assembly and test 
are done at back-end sites 
in China and Morocco.  

STM hopes to reach 
40% internal substrate 
sourcing by 2024.

STM responds to increased demand for SiC

LG Electronics has 
signed a memorandum of 
understanding (MoU) 
with South Korean mo-
bile network operator LG 
Uplus and CryptoLab to 
develop post-quantum 
cryptography (PQC) 
technology for automo-
tive cyber security. 

With the growing num-
ber of connected cars 
being made, the demand 
for cyber security that can 
protect vehicle systems 
and passengers’ personal 
information rises.  

PQC is a new technol-
ogy that can replace pub-

lic-key cryptographic sys-
tems used in quantum 
computing. The technol-
ogy has been adopted in 
software-focused indus-
tries, including telecoms, 
data and application secu-
rity services. 

LG plans to apply PQC 
technology to its in-vehi-
cle infotainment (IVI) 
systems, providing in-
creased electronic secu-
rity to global car makers. 

Through the agreement, 
LG aims to secure a cryp-
tographic system that will 
help significantly upgrade 
automotive security. Ulti-

mately, the company aims 
to create a more secure 
connected vehicle envi-
ronment, encompassing 
key areas such as over-
the-air (OTA) updates, 
point-of-interest (PoI) 
services and V2X. 

“In the automobile in-
dustry, the importance of 
cyber security continues 
to increase,” said Eun 
Seok-hyun from LG. 
“This is why it is critical 
for us to secure core digi-
tal security technologies 
and apply them to our 
hardware and software 
for vehicles.”

LG MoU focuses on PQC for cyber security

Finnish in-mould struc-
tural electronics (IMSE) 
company TactoTek and 
CSI Entwicklungstech-
nik, a provider of engi-
neering services and 
interior systems in the au-
tomotive and mobility in-
dustry, have signed a 
design and innovate li-
cence agreement.  

As a TactoTek licensee, 
CSI will be able to build 
designs and smart 3D sur-
faces for automotive mar-
kets with differentiated 
IMSE-based products. 

IMSE should let CSI 
push the boundaries of 
what is conventionally 
feasible and break ground 
in design, functional inte-
gration and sustainability. 

It offers automotive de-
signers more degrees of 
freedom to set trends and 
differentiate themselves 
in the market.  

“As a development pio-
neer, we want to keep 
pace with the latest and 
most promising technolo-
gies,” said Kai Kisse-
berth, CEO of German 
firm CSI. “Therefore, it is 
only logical that we will 
develop IMSE based 
components for our cus-
tomers in the future.” 

TactoTek’s licence for 
engineering partners is a 
package of IP and know-
how for IMSE design, in-
novation and simulation. 
It offers partners the ca-
pability to build 3D smart 

surfaces with human-ma-
chine interfaces.  

“In the past few years, 
we have intensively been 
exchanging ideas and op-
portunities in the market 
place with CSI, and their 
high competence in the 
development of automo-
tive systems is recognised 
across the industry,” said 
Paavo Niskala, senior 
vice president at Tac-
toTek. “Starting our col-
laboration will strengthen 
our IMSE ecosystem in 
Germany, which we are 
very delighted about.” 

TactoTek develops and 
licenses IMSE over a 
broad range of industries, 
with strong interest from 
the automotive market.  

TactoTek licenses IMSE to CSI
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Mobileye and Geely have 
expanded their collabora-
tion for adas and au-
tonomous vehicles.  

This follows the launch 
of the Zeekr 001 pre-
mium EV with Mobileye 
SuperVision technology, 
with more than 40,000 
vehicles already on the 
road ahead of an over-
the-air (OTA) update that 
can unlock SuperVision’s 
full capabilities. 

Three more EV brands 
under the Geely umbrella 
are set to launch globally 
with SuperVision tech-
nology beginning next 
year. Zeekr will also in-
troduce SuperVision on 
two more EV models, as 
well as developing lidar-
based features with Mo-
bileye. 

“We have proudly 
worked with Zeekr on the 
first consumer deploy-
ment of SuperVision 
technology, demonstrat-

ing both its on-road capa-
bilities and its ability to 
evolve through over-the-
air updates,” said Amnon 
Shashua, Mobileye CEO. 
“This is only the begin-
ning of potential applica-
tions for this technology 
and, with these new pro-
jects, we will demonstrate 
how SuperVision can be 
adapted to any brand’s 
specific needs.” 

An Conghui, CEO of 
Zeekr, added: “As the co-
operation between Zeekr 
and Mobileye continues 
to deepen, Mobileye’s 
globally leading intelli-
gent driving technologies 
will be used in more mod-
els in the future.” 

Zeekr 001 owners can 
already constantly up-
grade surround vision-
based, highway-assist 
capabilities with safety 
features. The system is 
expected to receive full 
SuperVision capabilities 

through OTA updates by 
the end of this year.  

SuperVision is powered 
by two 7nm EyeQ 5 sys-
tems-on-chip. It supports 
point-to-point assisted 
driving under a wide 
range of road types, from 
highway, arterial and 
rural to urban.  

The technology lets the 
vehicle change lanes au-
tonomously, navigate in-
tersections and manage 
key driving priorities, as 
well as powering auto-
mated parking and pre-
ventive steering and 
braking.  

SuperVision uses 11 
high-resolution cameras – 
seven long-range and four 
parking cameras – to pro-
vide visual coverage sur-
rounding the vehicle. 
• With the first trade of 
Mobileye stock on Nas-
daq, Intel has completed 
Mobileye’s initial public 
offering (IPO).

Mobileye and Geely 
increase collaboration

Hyundai Mobis and Lux-
oft are collaborating on 
an in-vehicle infotain-
ment (IVI) platform. 

The infotainment cock-
pit controller can inte-
grate up to six displays – 
digital cluster, AR head-
up display, passenger dis-
play, centre stack display, 
and two rear-seat enter-
tainment displays.  

It also provides person-
alised services such as 
multiple virtual personal 
assistants (VPAs).  

This has adapted Qual-
comm’s fourth-genera-
tion AP based on Android 
12. 

“I am delighted to work 
with Luxoft to bring our 
proven IVI systems to a 
broader customer base 
with their global develop-
ment capabilities,” said 

Hyundai and Luxoft build 
IVI to control six displays

Carsten Weiss, vice pres-
ident at Hyundai Mobis. 

Luz Mauch, executive 
vice president of Luxoft 
Automotive, added: “I am 
excited about this collab-
oration with Hyundai 
Mobis to help automakers 
accelerate the develop-
ment of compelling info-
tainment systems.” 

Hyundai Mobis has also 
developed a 5G commu-

nications module for au-
tomotive use to provide 
ultra-high-speed connec-
tions, low latency and hy-
perconnectivity. It is seen 
as vital for advancing au-
tonomous driving based 
on large-volume data pro-
cessing and real-time 
connections. 

The module combines a 
communication chip, 
memory, RF circuit and 

GPS, with the company 
intending to use the tech-
nology in the telematics 
service for 5G connected 
vehicles. 

Prime examples of 
telematics are remote ve-
hicle control, OTA up-
dates, real-time traffic 
data sharing and e-call. 

It should allow sensor-
data sharing between  
vehicles, automatic decel-
eration in school zones 
and vehicle control in 
emergencies. This is still 
in the early stage of de-
velopment.  

Joon-bae Choi, head of 
connectivity and sound at 
Hyundai Mobis, said: 
“We will strive to develop 
differentiated mobility 
technology that merges 
the integrated 5G V2X 
technology with the exist-
ing autonomous vehicle 
sensors and our IVI tech-
nology, which gives us a 
competitive advantage 
over rivals.”

Infotainment system can control six screens

Dynamic Research has 
been awarded a five-year 
contract by the US Na-
tional Highway Traffic 
Safety Administration 
(NHTSA) to conduct 
NCap adas testing. 

“We have a long-estab-
lished relationship with 
NHTSA and our team is 
heavily experienced in 
vehicle testing,” said 
Brian Kebschull, Dy-
namic Research VP. 
“With our own test facil-
ity and equipment, we are 

perfectly placed to con-
duct these tests.” 

The adas testing in-
cludes for forward colli-
sion and lane departure 
warning, crash imminent 
braking and dynamic 
brake support. The tests 
will be conducted all year 
round at DRI’s Minter 
proving ground near Bak-
ersfield, California. 

During the contract pe-
riod, tests are expected to 
be introduced to the as-
sessment programme to 

evaluate pedestrian auto-
matic emergency braking, 
blind spot warning, blind 
spot intervention and lane 
keeping assist systems. 

“Adas technologies are 
advancing rapidly and, as 
a result, the quantity and 
complexity of adas test-
ing are only growing,” 
said Kebschull. “Validat-
ing vehicles to ensure 
they comply with the reg-
ulations is becoming a 
critical challenge for the 
industry. It requires an in-

creasing amount of spe-
cialised equipment and 
knowledge.” 

This equipment, some 
of which has been de-
signed in-house, includes 
the Soft Car 360 global 
vehicle target, which is a 
3D representation of a 
small hatchback and can 
be used in almost any test 
scenario.  

Dynamic Research has 
been conducting NCap 
adas testing for NHTSA 
since 2009. 

NHTSA awards Dynamic Research five-year adas test contract

 The Autonomous Vehicle 
Computing Consortium 
(AVCC) is working with 
electronics industry body 
Semi to drive autonom-
ous vehicle innovation.  

Leadership and mem-
bers of the two organisa-
tions will work together 
to amplify their voices for 
greater reach, co-promote 
the development of tech-
nology standards, and 
offer recommendations 
for driving mass-market 
adoption of autonomous 
vehicles. 

The collaboration will 
focus on the Semi Global 
Automotive Advisory 
Council (GAAC), a plat-
form within the Semi 
Smart Mobility initiative 
that engages member 
companies and industry 
stakeholders to build part-
nerships, address shared 
challenges, exchange in-
formation, and pursue in-
novation and business 
opportunities.  

AVCC and Semi both 
count OEMs, tier-one 
companies, semiconduc-
tor device makers, equip-
ment and materials 
suppliers, and other in-
dustry organisations as 
member companies. 

Bettina Weiss, chief of 
staff at Semi, said: “The 
partnership with AVCC 
will bring new capabili-
ties to Semi members par-
ticipating in our Smart 
Mobility initiative.”

AVCC and 
Semi alliance
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AB Dynamics is paying 
£31.2m to acquire Ansi-
ble Motion, a provider of 
simulators to the global 
automotive market. 

The fee comprises a 
£19.2m initial considera-
tion and a £12m payment 
subject to meeting certain 
performance criteria. 

Ansible Motion will sit 
alongside the newly 
formed AB Simulation 
division responsible for 
the aVDS vehicle driving 
simulator and the RFPro 
simulation software prov-
ider acquired in 2019. 

Dan Clark, managing 
director of AB Simula-
tion, said the acquisition 
positioned the company 
to be market leader in the 
sector. 

“This acquisition will 
significantly benefit our 
customers by providing a 
broader range of products 
and services to enable the 
development of better and 
safer vehicles, quicker 
and more cost-effec-
tively,” said Clark. 

Ansible Motion is 
growing, primarily driven 
by sales of its Delta dy-
namic simulators. The 
company is forecast to 
double its turnover in 
2023, underpinned by ex-
isting orders and a strong 
sales pipeline.  

The Delta dynamic sim-
ulator, Sigma static simu-
lator and the portable 
Theta series are used for 
developing ground vehi-
cle applications, includ-

ing adas, autonomy, mo-
torsport, chassis, power-
train, human factors, 
HMI, steering systems 
and tyres. 

Ansible Motion is being 
acquired from its three 
shareholders Kia Cam-
maerts, Jonathan Walker 
and Robert Stevens, with 
Cammaerts and Stevens 
remaining in the business 
as technical director and 
chief engineer, respec-
tively. 

“Both companies have 
always shared a common 
vision: to provide su-
perlative tools for  
automotive product de-
velopment work,” said 
Cammaerts. “It’s a re-
markable fit. Ansible Mo-
tion will continue to focus 

AB buys Ansible Motion for £31.2m

on the development of the 
world’s most immersive 
driver-in-the-loop simula-
tion technologies, pro-
pelled further by the 
business and technical ex-
pertise of one of the 
world’s most trusted sup-
pliers of automotive test 
systems and services.”

Dan Clark

OnSemi worked with  
Israel-based Ride Vision 
to develop safety technol-
ogy for motorcyclists.  

Ride Vision’s Cat colli-
sion aversion technology 
for motorcycles uses ma-
chine vision with artifi-
cial intelligence (AI) and 

is based on high-dynamic 
range data captured by 
OnSemi’s AR0147AT  
automotive-grade image 
sensors.  

Cat provides riders with 
timely warnings about 
impending dangers on the 
road.  

Two cameras with the 
image sensors are used in 
each system, mounted on 
the front and rear of the 
bike. The cameras cap-
ture high quality images 
and transmit them to a 
small onboard processing 
unit, which uses Ride  
Vision proprietary algo-
rithms for two- and three-
wheeled vehicles to 
provide riders with 360˚ 
unobtrusive collision 
alerts in real time. 

“We are excited about 
what this collaboration 
will do for the safety of 
all riders on the road,” 
said Uri Lavi, CEO of 

Ride Vision. “By combin-
ing OnSemi’s high-dy-
namic range sensor 
family with our own tech-
nology, we can offer mo-
torcyclists the highest 
levels of safety.”  

Motorcycle users suffer 
more fatalities each year 
than motorists.  

“Motorcycles and riders 
share the same traffic and 
weather conditions with 
other motorists, but they 
have not yet been able to 
use the same level of 
safety mechanisms for 
protection,” said Chris 
Adams, vice president at 
OnSemi.

OnSemi helps Ride Vision improve motorcyclist safety

Ride Vision makes roads safer for motorcyclists

https://www.automotiveworld.jp/tokyo/en-gb.html
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Who is doing what?Who is doing what?

Jill Britton looks at trends 
and challenges in automotive 
software development



SOFTWARE TOOLS SOFTWARE TOOLS

Vehicle Electronics November 2022, 16Vehicle Electronics15, November 2022

In March 2022, nearly 600 
automotive development 
professionals worldwide 

responded to questions regarding 
current practices and emerging 
trends within the automotive 
software industry.  

Findings showed, not 
surprisingly, more teams working 
on electric, connected and 
autonomous vehicle development, 
together with increased concerns 
regarding security.  

The results also showed the 
challenges that automotive 
software developers face and how 
they address them, for instance, 
using a variety of tools and 
techniques. 

The survey respondents 
represented a broad range of 
individuals across the globe, 
having industry experience of less 
than a year to more than ten years, 
with respondents with more than 
ten years of experience making up 
the largest share at 24%. Just over 

half of all respondents were based 
in Emea (51%), followed by just 
under a third in North America 
(32%), 14% in Asia Pacific and 
3% in Latin America.  

Their areas of development 
focus reflect the changing nature 
of the industry, with 45% working 
extensively on electric vehicles 
and just over half on some 
autonomous components. 
Interestingly, only 31% are 
focused on fully autonomous 
vehicle design, a decrease 
compared with the 2021 results.   

These two figures combined 
imply a movement away from 
fully autonomous vehicles and a 
greater focus on semi-
autonomous. In addition, only 
28% are working extensively on 
connected vehicles, down by 8% 
from 2021.  

This does not mean connectivity 
is any less important; conversely, 
it may indicate it has become 
business as usual rather than an 

area for particular attention.  
The survey asked respondents 

about five specific areas of 
concern in software development: 
safety, security, quality, testing 
and team productivity. 

 
Safety 
Safety scored highest, with just 
over a third (34%) citing it as their 
most major concern. 

The top safety challenge was the 
difficulty of fulfilling every ISO 
26262 requirement (46%, an 
increase of 8% over 2021). This 
increase could result from the 
growing number of components 
originating in a non-automotive 
environment, which has made 
covering every ISO 26262 
requirement more challenging and 
time-consuming.  

In parallel, expectations to 
comply with safety coding 
standards went up to 45% from 
the previous survey. However, this 
is not unexpected as there is a 

Almost half had difficulty fulfilling every ISO 26262 requirement

Misra is still the predominant coding standard and used by half of respondents

requirement to comply with a 
coding standard in ISO 26262. 

 
Security 
More than a quarter (27%) cited 
security as their top concern in 
automotive software development, 
an increase of 6% since the 
previous survey, with 34% of 
these respondents highlighting 
that enforcing secure coding 
practices was their biggest 
challenge. This increase does not 
mean that secure coding practices 
have changed or are more 
difficult, rather this relates to the 
greater number of projects and 
developers working in automotive 
software. 

Concerns over unauthorised 
access to onboard and offboard 
systems decreased by 14%, down 
to 32%, indicating that 
authentication and authorisation 
access have become easier 
problems for software 

development teams to address. 
A major concern (26%) was the 

development team did not have 
the skills necessary to combat 
security threats. While over half 
of those surveyed have received 
some form of security training, a 
worrying third received none.  

 
Quality, testing, productivity 
A quarter (25%) of those surveyed 
cited quality as their top concern 
in automotive software 
development, with over a third 
saying that code complexity is the 
biggest quality issue, up 9% from 
the previous survey. This jump 
could be attributed to the 
increasing number of software 
components added to vehicles and 
the resulting complexity in the 
interfaces.  

Only 7% of all survey 
responders cited testing as their 
top concern. The struggle to test 
efficiently, mainly due to time 

constraints, accounted for 49% of 
those respondents, and not testing 
early enough or bugs not being 
found earlier came in at 27%.   

It is positive news that only 7% 
cited team productivity as their 
biggest concern. Within that 
number, the biggest issue was the 
lack of integration or alignment 
between disparate teams involved 
in parallel development. However, 
that figure is down from last year 
at 38%.  

Conversely, the challenge of 
managing design and IP assets 
across hardware and software 
teams is up from 2021 by 13%, 
reaching a total of 32%, which 
reflects the growing importance of 
design.  

 
Standards 
ISO 26262 is still the key standard 
for automotive development, but 
other standards are front of mind 
for many, whether for customer, 
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There is a move away from fully autonomous vehicles to 
a focus on semi-autonomous development

Professionals are concerned development teams do not have the skills to combat security threats

internal or industry requirements.  
For instance, ISO/SAE 21434 is 

a relatively new functional 
security standard, focusing on 
cyber-security risk in road vehicle 
electronic systems. Despite its 
recentness, most of those 
surveyed say they will be required 
to comply with it (71%).  

Similarly, Sotif (ISO/PAS 
21448) was developed to address 
the additional safety challenges 
for autonomous and semi-
autonomous vehicles; 64% stated 
the standard was part of their 
software development process.  

Proving compliance with 
functional standards such as ISO 
26262 can be challenging and 
time-consuming, with 47% 
struggling to fulfil safety 
requirements and proving that 
they have been met. The 

application of a coding standard is 
recommended as part of 
compliance to both functional 
safety and security standards.  

Some 45% of respondents stated 
their customers expected them to 
comply with a safe coding 
standard, for example Misra. And 
86% of the survey’s respondents 
use at least one coding standard in 
their development.  

Compliance to a coding 
standard and therefore fulfilling 
the safety requirement can be 
made simple by using a tool, such 
as a static analyser, that has been 
pre-qualified to ISO 26262. In the 
survey, it was noticeable that the 
use of pre-qualified tools means 
the time taken for tool 
qualification is no longer an issue. 

There is continued adoption of 
Misra, which is still the 

predominant coding standard and 
used by 50% of respondents. This 
is followed by C++ Core 
Guidelines, which increases to 
43%. Although Autosar C++14 
continues to be popular, use has 
fallen to 34%. Other common 
coding standards used were 
Embedded C (Barr Group) at 
28%, High Integrity C++ at 19% 
and Cert at 16%.  

Often a style guide is used 
alongside one of these language 
specific guidelines and this was 
seen with Google C++ StyleGuide 
at 11%. 

 
Development  
The selection of programming 
language is an important part of 
compliance to functional safety 
and security standards. The survey 
shows that C++ is still leading the 

pack at 53%, followed by C at 
37%, Java at 32% and Python – 
the preferred language for 
artificial intelligence (AI) and 
machine learning (ML) 
applications – only marginally 
behind at 31%.  

Developers frequently use more 
than one programming language 
so, although there is significant 
use of AI or ML, this is not 
reflected in overall language use.  

When it comes to operating 
systems, the leading operating 
system was Automotive Grade 
Linux (30%), followed by 
VxWorks (17%), Android 
Automotive OS (14%) and QNX 
(9%). In looking at which 
operating system they would most 
likely use in the future, most 
respondents cited Android 
Automotive OS (21%). This 
probably reflects the scope for 
innovation and access to a wide 
variety of different software assets 
within the Android community.  

Many automotive development 
teams have adopted methods and 
processes that help them quickly 
adapt and develop quality 
software faster. Agile remains the 
most widely used development 
methodology at 45%, with test-
driven development second at 
38%. Model-driven development, 
code automation development and 
even waterfall also feature in the 
results. 

 
Tools and techniques 
The right software development 
tools are essential for ensuring 
that software is safe, secure and 
reliable. The top tools highlighted 
by respondents were static 
analysis (46%), version control 
(40%), application lifecycle 
management for requirement, test 

and issue management (39%), 
project management (38%), and 
static application security testing, 
or SAST, (31%). 

Nearly half (44%) of those 
surveyed report these tools have 
helped accelerate time to market, 
with a further benefit cited by 
22% that compliance processes 
were simplified. An additional 
17% say these tools improve 
software quality, and 13% say 
they eliminate risk or help with 
security.  

To ensure safety and security 
measures are implemented 
throughout the development 
lifecycle, many teams have 
adopted a shift-left strategy; 32% 
of respondents have already 
implemented a shift-left strategy 
or are in the process of 
implementation (43%). Shift-left 
ensures that, by using automated 
processes and testing from the 
start of development, defects and 
vulnerabilities are identified early 

in the lifecycle and can thus be 
resolved quickly and more easily.  

 
Conclusion 
The survey shows there is an 
increasing awareness of the need 
to create software that is not just 
high-quality but also safe and 
secure. To achieve this, there are 
requirements to comply with 
industry standards. Tools, together 
with coding standards, 
methodologies and other 
practices, all contribute to 
achieving compliance and putting 
in place a robust foundation, 
which, as automotive systems 
become more complex and 
codebases become 
larger, has to be a 
priority. 

 
Jill Britton is 
director of 
compliance at 
Perforce 
Software
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Fig. 1: Buck converter

Fig. 2: Buck converter example

Table 1: Advantages and  
trade-offs of using buck 
converters as LED drivers

TTOOPP  TTOOPPOOLLOOGGIIEESS

Joshua Caldwell explains the 
benefits, trade-offs and  
applications for switching 
topologies used for LED drivers

In many systems, including the 
myriad of regulators deployed 
in automotive power delivery 

systems, the design of power 
conversion regulators is often a 
difficult and complex task. But it 
is possible to simplify the 
selection process by considering 
the benefits, trade-offs and 
applications for different 
switching topologies used for 
LED drivers. 

LEDs are unlike traditional 
electrical light producing filament 
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Table 2: Advantages and  
trade-offs of using boost 
converters as LED drivers

Fig. 4: Boost converter example

Fig. 3: Boost converter

Fig. 5: Boost-buck converter

Fig. 6: Boost-buck converter 
example

Table 3: Advantages and  
trade-offs of using boost-buck 
converters as LED drivers

or gas components. Using specific 
semiconductor junctions, LED 
manufacturers can produce 
specific colours of light spanning 
the entire visible range, as well as 
IR and UV.  

In automotive applications, 
LEDs can increase the safety in 
both daylight and night-time 
driving. Increased efficiency can 
extend battery life in electric 
vehicles, and multiple LEDs in a 
single system can eliminate 
single-component failures. 

Due to their versatility, LEDs 
offer the capability of being 
driven in many different ways. 
Since the output from LEDs is 
well-controlled light, LED loads 
are unlike traditional loads to a 
power system. LEDs only rely 

upon accurately regulated current, 
through the semiconductor 
junction, to produce light, where 
the relative voltages at the 
terminals to the system ground or 
chassis in an automotive system 
are unrelated.  

As a result, LED systems can 
take advantage of the different 
topologies offered by switching 
technologies. 

 
Selection 
The choice of a particular 
switching topology in an 
automotive system is related to 
the complete system design; 
considerations should be taken 
into account for minimum input 
voltage, maximum string voltage, 
chassis return capability, shorted 
output capability, maximum input 
current, output and LED current, 
and PWM dimming. 

 
Buck converters 
Step-down or buck LED drivers 
regulate the current in an LED 
string from a voltage that is higher 
than the total LED string voltage.  

Buck LED drivers can be safely 
shorted to the system ground, 
making them intrinsically safe. 
They can have the capability of 
chassis return (one wire for 
power), and they can easily be 
adapted to matrix or animation 
applications.  

Fig. 1 and an example schematic 
in Fig. 2 show basic system 
diagrams with the controller 
modulating the high-side switch 
for current control. 

Several critical features to look 
for in step-down LED drivers are 
fixed frequency operation, high 
efficiency through excellent 
switching control and low 
resistance switches, high accuracy 

throughout the analogue dimming 
range, and, for excellent EMI, a 
properly designed spread 
spectrum frequency modulation. 

 
Boost converters 
Step-up or boost LED drivers 
regulate the current in an LED 
string from a voltage that is lower 
than the total LED string voltage. 
This is useful in many automotive 
systems, where many LEDs need 
to conduct in a single string.  

Typical 12V automotive systems 

Table 4: Advantages and  
trade-offs of using buck-mode 
converters as LED drivers

Fig. 8: Buck-mode example

Fig. 7: Buck-mode converter

Fig. 9: Buck-boost converter

Fig. 10: Buck-boost example

Table 5: Advantages and  
trade-offs of using buck-boost 
converters as LED drivers

have operational ranges from 6 to 
18V, requiring that the LED driver 
runs down to 6V, providing large 
step-up ratios for the LEDs to 
remain illuminated.  

Fig. 3 and an example schematic 
in Fig. 4 show basic system 
diagrams with the controller 
modulating the low-side switch 
for current control. 

 
Boost-buck 
Some step-up or boost LED 
drivers may be configured to 
return the LED cathode to the 
supply. This configuration is 

referred to as buck-boost.  
The total output voltage is VIN 

(Vbattery), which is added to the 
total LED string voltage. The 
benefit of this topology is being 
able to drive an LED string that is 
higher, lower or equal to the 
supply voltage.  

The limitations of this topology 
are only bounded by the converter 
on the low end by the minimum 
supply voltage of the controller 
IC and on the high end by the 
controller IC’s maximum output 
voltage. 

 
Buck mode 
Some step-up or boost LED 
drivers may be configured to step-
down from the supply rather than 
ground referenced, as in a 
standard buck, creating a buck-
mode configuration.  

This configuration has the same 
limitations as a buck, where the 
total LED string voltage must be 
less than the input supply. 

 
Buck-boost 
Buck-boost LED drivers regulate 
LED current from a supply that is 
higher or lower than the total 
LED string voltage.  

The converter modulates the 
high-side switch connected to the 
input voltage in the step-down 
mode and the low-side on the 
output-side in step-up mode. This 
topology is the most complex but 
also the most flexible. VIN and 
VOUT ranges are only limited by 
the controller IC. This is a good 
choice for matrix applications. 

 
Conclusion 
Automotive LED lighting systems 
can be driven with switching 
regulators in many different ways. 
Depending on the application, the 

selection of switching topology 
and configuration allows the 
lighting designer to create 
complete subsystems for the 
different lighting requirements 
throughout an automobile.  

Selecting the correct power 
conversion switching topology 
and configuration for the system 
optimises requirements such as 
complexity, 
efficiency, EMI and 
safety. 

 
Josh Caldwell is 
design director 
with Analog 
Devices 
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What is pOSsible?
Rudolf Grave and Christoph Herzog 
make sense or nonsense of an 
industry-wide automotive OS
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Many people in the 
automotive industry say 
they are working on an 

automotive OS such as Car.OS, 
Vehicle.OS or an OEM operating 
system. But how do OEMs and 
tier-ones benefit from having their 
own automotive OS? What 
analogies can the automotive 
industry learn from? Which path 
should the industry take? 

This article aims to give a 
definition of automotive OS and 
outline the reasons why 
companies are investing.  

 
Definition 
In the traditional meaning of the 
term, an OS is understood to be a 
scheduler, interrupt handler, 
OSEK OS or Linux. But the term 
automotive OS is generally 
understood to mean something 
different, namely a complete 
environment for developing 
software for vehicles, including 
target software, cloud ecosystems, 
data management, development 
tools, continuous delivery systems 
and more.  

This environment must include 
real-time and safety requirements, 
as well as engaging customer-
facing features for entertainment 
and driver support. But that’s not 
all: automotive regulatory 
requirements such as UNECE 
155/156, safety standards and 
upcoming autonomous driving 
regulations must also be met. 

What use cases are possible? 
One example is a vehicle service 
that detects a long-term traffic jam 
and informs the driver’s 
smartphone: This allows the 
driver to get up earlier to arrive on 
time for his or her business 
appointment. Or, for a fee, users 
can purchase long-distance battery 

capacity or aggressive highway 
assist on demand. Updates and 
modifications to safety-critical 
driving functions, as well as data 
collection to optimise the vehicle 
and the OEMs’ businesses, must 
also be considered. 

 
Added value 
As the automotive or 
transportation industry moves 
towards software-defined 
vehicles, software becomes the 
differentiating factor. In the past, 
the differentiating factors were 
sportiness, comfort or the engine 
itself. Now, the trend is for buyers 
to look not at horsepower or other 
values of the car quartet of our 
youth, but at the size of the 
display, mobile phone integration 
and the entertainment system.  

Since the software will be the 
value for the passengers, it is 
obvious that the OEMs want to 
own and control it. 

It’s all about speed – or rather, 
time to market. Software features 
must be delivered with a short 
time to market and constantly 
over the vehicle’s lifecycle, 
regardless of when production 
starts or stops.  

As a result, the current supplier-
based value chain no longer 
works, as the constant processing 
of change requests, integration of 
software deliveries and 
commercial change requests 

between companies render it too 
slow.  

As a result, the OEM needs to 
define the software architecture 
and the way of integration by 
controlling the CI and CD 
(continuous integration and 
continuous delivery) environment. 
That doesn’t mean everything has 
to be developed by the OEMs, but 
that tier-ones, software suppliers 
and engineering service 
companies are subordinated to the 
automotive OS.  

This requires a change in 
thinking, especially since the IP 
developed no longer belongs to 
the supplier itself, but is often 
OEM IP or shared IP, which 
changes the business itself. 

Applications will be developed 
according to a vehicle API. This 
vehicle API is defined and owned 
by the owner of the automotive 
OS, but what about the non-
differentiating software elements 
below the vehicle API, such as the 
network stack, the diagnostic 
capabilities, the OTA module and 
the operating system itself? 

The answer is not simple, as it is 
not only a question of ownership, 
but also of costs and influence on 
potential suppliers. The classic or 
conventional sourcing of software 
products or licences will be 
reduced to a minimum in the 
upcoming years, as this approach 
does not allow control over the 

Volkswagen has set up a car software unit to develop VW.OS

Architecture of an automotive OS

supplied software.  
However, since the provider of 

the automotive OS will not be 
able to create all the required 
software itself – one reason is the 
lack of software developers – 
there will be more cooperation 
between companies. This will 
start with a certain number of 
features defined by the 
automotive OS vendor per 
product iteration, and continue 
with joint development in a closed 
or inner source development, up 
to a full open source or inner 
source development of the non-
differentiating software elements.  

More non-differentiating 
features will be introduced by 
companies outside the automotive 
market, such as Linux 
distributions, cloud and data 
services, as already used in IoT 
applications today. All this will 
have a massive impact on the 
business model of current tier-
ones and software vendors to stay 
in business. 

 
Race 
The transition from today’s 
automotive software to a 
software-driven automotive 

ecosystem can be compared with 
the transition from a 1998 GSM 
phone (with many, many lines of 
proprietary software code) to an 
internet-enabled smartphone (with 
many, many apps based on open 
interfaces), resulting in only two 
prevailing ecosystems today: 
Google and Apple.  

Most of the currently launched 
automotive OS projects will be 
discontinued in the upcoming 
years. But which one will 
survive? 

One good candidate is the 
VW.OS, as the company has a 
huge fleet and was early to start 
development. A key factor for 
success is whether and when the 
VW.OS will be opened up to other 
OEMs. 

Another alternative is Soafee, 
driven by Arm. The idea of 
combining hardware IP with 
open-source software (OSS) 
running on it and connecting that 
to AWS brings incredible speed-
up, especially if the software 
vendors provide production-ready 
or safety certifications for the use 
of OSS. 

Eclipse SDV software-defined 
vehicle is in the start-up phase and 

invites many partners to join. One 
of the main drivers is Microsoft, 
which sees the opportunity to 
establish a strong use of its 
products (this is not about MS 
Windows) on the market. 

Besides the classic automotive 
players and the tech giants 
moving in this direction, it is also 
important to keep an eye on the 
focus of the strong software and 
automotive market in Asia. 

In Japan, Jaspar, a consortium of 
the leading Japanese OEMs, is 
working on defining the 
architecture of the next 
generations. This activity is quite 
closed and local, making it 
difficult for the leading cloud and 
IoT companies to contribute. It 
also limits the market, and 
therefore success, as it remains 
local. 

There is an additional activity 
called Woven Planet that focuses 
on Toyota’s vehicle development 
platform Arene. One goal is to 
define vehicle-independent APIs 
that enable the development and 
exchange of functions (services). 
One success factor could be 
Toyota opening this platform to 
the Japanese or even global 
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Changing business and responsibility due to supply chain 
transformation in the context of the automotive OS

Foxconn is working on an open automotive platform called MIH

Arm, in collaboration with others, is delivering Soafee, for 
scalable open architecture for embedded edge

market to create an ecosystem of 
applications, which would also 
reduce investment. 

In China, there is an initiative 
called SDV (software-defined 
vehicle). The working group has a 
similar vision to other initiatives, 
namely to define and develop a 
cross-domain API, including an 
SDK, and quickly bring it to the 
industry. Furthermore, two other 
initiatives are underway in the 
Chinese industry; one is Huawei’s 
Harmony-OS initiative, and the 
other is the MIH EvKit initiative 
driven by Foxconn, which has the 
same vision as the other activities 
but is being extended with a 
stronger focus on identity 
management and the introduction 
of an open marketplace. 

 
Ecosystem 
There are different types of 
suppliers in the automotive 
industry ecosystem. An overview 
of the respective impact on 
business and responsibility is 
shown in the diagram on the right. 

Starting with tier-ones, as they 
are the largest player and could be 
impacted the most, their role will 
change from a system responsible 

and a system product business to 
an integrator role for the OEM. 
They will have to make sure the 
automotive OS runs on selected 
hardware.  

Even today’s ECU business will 
change: There will be higher 
demand for build to print, so tier-
ones will develop and license the 
design, but hardware production 
will be done in external best-cost 
factories.  

With these two major changes, 
tier-ones will have similar system 
responsibilities, but in a different 
role, resulting in lower revenue. 

Software suppliers will work 
closely with the automotive OS 

vendor if they are not the 
automotive OS vendor 
themselves. Their business will 
focus on providing non-
differentiating software elements 
or applications based on the 
automotive OS API.  

Another major business area is 
the maintenance of the delivered 
automotive OS versions, for 
example providing security 
patches. A version has to be 
maintained for 15 years and a new 
major version comes out every 
three years, that’s up to five 
versions that have to be 
maintained and operated in 
parallel. That takes a lot of time 
and resources.  

Automotive OS vendors will try 
to outsource this work so as not to 
block their own developers. 

Engineering companies or 
recruitment agencies will see 
growing business in parallel with 
the need for software developers. 
If they succeed in scaling across 
new best-cost countries in Africa 
or Central America, there will be a 
continuous inflow of money, as 
development and maintenance of 
the automotive OS will require a 
lot of work. Service providers will 
also take ownership of projects by 

co-developing processes, 
methodologies and tools for 
suppliers directly within the 
automotive OS ecosystem.  

This project-oriented 
development will include 
automotive OS software elements 
as well as applications. 

The last type of supplier are the 
tool providers, whose business 
will continue as before. Although 
there might be a change towards 
new customer groups, the number 
of licences will remain stable or 
slightly increase. Strategic 
partnerships with the automotive 
OS vendors will become more 
important as they are a multiplier 
for the tool business. 

 
Who? 
Who is going to make it has not 
yet been decided because 
automotive software is 
undergoing a major 
transformation. The first trends 
are becoming visible, but they are 
still far from stabilising. 

There is room for two to three 
automotive OSs worldwide, one 
of which will be based on an 
open, community-based approach. 
The two key success factors here 
are the reusability of OSS and 
easy porting to new hardware 
targets to achieve a short time to 
market. The second factor is ease 
of use and developer acceptance. 

There will be commercial 
automotive OSs such as the 
VW.OS. They will succeed if they 
are fast and create an ecosystem 
that is widely accepted by end 
users, for example compatible 
with Google, Android and 
WeChat or Tencent.  

This automotive OS must be 
open to other OEMs to reach a 
large user base and reduce the cost 

per feature. 
Foxconn is targeting at least two 

directions; one is the build-to-
print supplier where current fabs 
can be reused, especially when it 
comes to more uniform 
integration or processing 
computers that do not require 
specialised IO devices. Secondly, 
Foxconn is working on an open 
automotive platform called MIH, 
which might attract many Asian 
OEMs and suppliers. 

The tier-one market will be 
interesting; there will be a lot of 
pressure here to move to more 
software-driven companies. There 
will be further consolidation, as 

recently happened with Hella. 
There will also be more tier-ones 
acquiring software companies, 
such as Aptiv further securing 
software expertise and products 
through its acquisition of 
WindRiver. 

 
Rudolf Grave is 
responsible for 
product tooling at 
Tasking, and 
Christoph 
Herzog 
works in 

product 
management at 
Elektrobit
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BINDING LIGHTBINDING LIGHT

Emilio Guijarro shows how to  
implement Autosar’s DDS  
network binding

Two platforms have 
emerged for companies 
building vehicles with 

Autosar – Autosar Classic and 
Autosar Adaptive – as well as the 
foundation standard that enables 
interoperability between Autosar 
platforms. Going beyond this is 
the specification, maintenance and 
further development of the data 
distribution service (DDS) 
network binding that enables 
Autosar Adaptive applications to 
interoperate with existing and 
future DDS systems.  

The goal is to enable easy setup 
and operation in any environment, 
as well as flexibility for all types 
of network bindings, and thus also 
to be independent of Autosar 

third-party vendors. 
This article addresses issues 

such as what is DDS network 
binding, challenges with DDS and 
the Autosar type system, efficient 
memory management and 
compliance. 

 
Implementation 
Autosar encompasses a worldwide 
development partnership of 
vehicle manufacturers, suppliers, 
service providers and companies 
from the automotive electronics, 
semiconductor and software 
industries.  

Within the Autosar Adaptive 
platform, the communication 
management functional cluster 
provides service-oriented 

communications modelling and 
infrastructure. Application-level 
APIs are protocol agnostic, and 
thus built on top of a middleware 
that is brokering between the APIs 
and the actual underlying 
communication technologies. 

Such mappings are called 
network bindings in Autosar 
parlance, and only three of these 
are standardised: DDS, Some/IP 
and signal-based communications. 

 
Challenges 
Designing and implementing 
network binding components for 
Autosar is in general a complex 
task, due to various design aspects 
of the Autosar Adaptive platform: 

 
• No standardised API layer exists 
between application-facing APIs 
and network binding components, 
requiring implementers of specific 
network bindings to approach 
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Difference between a database and a databus 

Addressing ISO 26262 Asils

Autosar Adaptive defines a number of functional clusters, ranging 
from execution management to time synchronisation, monitoring, 
diagnostics and communication management

each integration slightly 
differently. 
• Autosar has its own type system 
that features orthogonal UML and 
C++ programming language 
renditions, which must be 
reconciled by the network 
bindings with the type system and 
capabilities of each underlying 
communications technology, for 
example DDS’s own extensible 
types. 
• Autosar also dictates very 
specific object lifecycle and 
memory management protocols, 
which again must be matched 
against the underlying 
frameworks encapsulated by the 
network bindings. 

 
Mapping 
Even though Autosar types are 
fairly common and map naturally 
to DDS-XTypes (booleans, 
numerics, strings, structures, 
arrays, sequences and so on), an 
actual integration requires 
bringing together PSMs 
(platform-specific modules) for 

both type systems in the C and 
C++ programming languages. 

The only language binding 
supported by Autosar is C++ up to 
C++14, and the C language PSM 
of DDS. 

Starting with a simple example, 
here’s how a Point3D type might 
look like after translation from 
DDS-IDL or DDS-XML to C: 

 
struct Point3D { 

float x; 
float y; 
float z; 

}; 
 

And then after translation from 
Autosar’s ARXML to C++: 

 
struct Point3D { 

float x; 
float y; 
float z; 

}; 
 

Similar, right? Is Autosar/DDS 
type compatibility then a battle 
that’s already won? Not so fast. 

Let’s evolve the type catalogue a 
bit further, grouping 3D points 
into point clouds that are 
arranged, for the sake of 
simplicity, as mere fixed-length 
arrays. According to the DDS C 
PSM, this would look like: 

 
typedef Point3D 
PointCloud[1024]; 

 
But the same type (a point array 
of 1024 elements) would be 
produced in Autosar Adaptive as 
follows: 

 
typedef ara::core::Array<Point3D, 
1024> PointCloud; 

 
As can be seen, similar but not 
identical types have been 
produced. In fact, 
ara::core::Array<> preserves 
some semantics of plain fixed-
length array types such as indexed 
access, but also adds STL-like 
semantics such as begin() and 
end() methods, and doesn’t 
implicitly convert to a Point3D 
pointer. This gap grows even 
larger for other types, such as 
strings and vectors. 

In ara::com, implementation 
types for structured, user-defined 
types via Autosar modelling do 
not contain value fields, but 

instead functionally compatible 
wrappers referencing an internally 
managed backend storage. Such 
backend storage might be based 
on the Adaptive platform’s PSM 
(standard C++ numerical types 
and ara::core container types) or 
DDS’s PSM auto-generated types 
from DDS-IDL or DDS-XML. 

This approach not only eases 
integration with communication 
frameworks of many natures, but 
also leaves the door open for 
efficient memory management 
and reduction or elimination of 
sample copies when sharing data. 

 
Memory management 

With the flexibility of the data 
type structure described, two non-
exclusive memory management 
strategies arise for data samples: 

 
• Implementation type instances 
may be stack or heap-allocated 
directly by the application, which 
causes the internal type 
implementation to use Autosar’s 
in-memory PSM types. When 
passed to the underlying 
framework, these data types must 
be converted and/or serialised 
according to the required target 
data format, for example DDS 
auto-generated types from DDS-
IDL or DDS-XML. 

• When seeking zero-copy 
transfers, applications may also 
leverage the standard Allocate() 
method provided by events and 
field notifiers. In this case, the 
network binding will, whenever 
possible, ask the underlying 
framework to loan an internally 
allocated data sample that will, in 
turn, be returned when filled and 
sent back by the application. 

 
The latter is an extremely 
powerful mechanism, allowing 
size-independent constant-time 
transfers in several scenarios: 
shared memory transports; 
memory-mapped network 
interfaces; and intra-process 
communications. 

 
Compliance 
On top of mapping type systems 
and APIs in a performant way, the 
automotive product focus of 
Autosar brings an additional 
challenge: functional safety 
compliance. 

Assessment of any DDS 
implementation as a safety 
element out of context (SEooC)  
in any ISO 26262 Asil is a 
challenge in itself. Given the 
nature and expense of functional 

safety assessments, trading 
functionality for codebase size 
and footprint can be a strategic 
necessity. 

Such constraints inform 
ara::com design choices and 
future Autosar standard directions. 

C is the one and only DDS 
language PSM allowed in the 
implementation of DDS network 
bindings, thus allowing easy 
adaptability for DDS 
implementations of many varieties 
(small footprint, safety-aware). 

Multi-binding support is a must, 
as certainly more than one DDS 
network binding will need to be 
provided to support the 
aforementioned variety of DDS 
implementations. 

A leaner approach to service 
discovery and binding features in 
the Autosar Adaptive DDS 
network binding specification 
uses common DDS features 
(topics, instances) that are easier 
to find in most 
DDS middleware 
implementations. 

 
Emilio Guijarro is 
automotive 
applications 
engineer at RTI
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Two magnetic sensors 
from Alps Alpine support 
the ongoing electrifica-
tion of vehicles. 

They have a built-in 
amp to support size re-
ductions and fulfil redun-
dancy design needs with 
single-ended high output 
of 3Vpp.  

For use in automotive 
motors, the sensors can 
create conditions resilient 
against outside magnetic 
disturbance. This is be-
cause they perform well 
in temperatures up to 
+150˚C while achieving 
magnetic field resistance 
of 120mT through origi-
nal thin-film technology. 

The magnetic sensors 
are being mass produced 
with applications envis-
aged in automotive mo-
tors with 15 million exp- 
ected to be sold in 2030. 

The firm says it will 
also pursue development 
of smaller, low-cost mag-
netic sensors resistant to 
outside magnetic distur-
bance. 

The HGARPS001A 
dual-die and HGARPS-
011A single-die units pro-
vide four analogue output 
signals and meet AEC-
Q100. 

Magnetic 
sensors

An integrated develop-
ment environment from 
Renesas helps engineers 
rapidly create software 
for automotive ECUs 
containing multiple hard-
ware devices. 

The software environ-
ment supports co-simula-
tion, debug and trace, 
high-speed simulation 
and distributed process-
ing software over multi-
ple SoCs and MCUs, all 
without the need for ac-
tual hardware.  

The first development 
environment tools are 
available for the R-Car S4 
and RH850/U2A devices. 

Multi-device support 
enables software develop-
ment at the ECU level, 
adding additional value in 

vehicles and contributing 
to the software-first ap-
proach.  

By providing a simula-
tion environment from 
early stages of product 
development, the plat-
form enables verification 
and application develop-
ment before production of 
actual devices and ECUs, 
realising the shift-left 
concept.  

By integrating and con-
necting simulators such 
as the R-Car Virtual Plat-
form, which was previ-
ously provided for 
single-chip devices such 
as SoCs and microcon-
trollers, the simulation 
environment suits multi-
device operation.  

Designs can be opti-

mised by balancing dif-
ferent application func-
tions and incorporating 
software verification at 
the systems level.  

A development tool that 
automatically generates 
software code for devices 
and a simulation environ-
ment for verification from 
Matlab and Simulink 
models will also be avail-
able. 

These tools let engi-
neers evaluate perfor-
mance and start 
application development 
before hardware and 
ECUs are in production.  

To visualise how soft-
ware operates internally, a 
debug and trace tool al-
lows simultaneous and 
synchronised execution, 

IDE helps engineers 
create ECU software

execution control by 
breakpoints, and informa-
tion tracing for ECUs 
containing multiple de-
vices.  

With this tool, users  
can visualise processing 
flows, evaluate perfor-
mance profiles, and antic-
ipate problems that may 
arise from operating mul-
tiple devices that are in-
tricately linked within the 
same ECU.  

There are plans to  
implement the same func-
tionality in the multi- 
device co-simulation en-
vironment so debugging 
and tracing can be per-
formed on a computer 
without an ECU. 

The simulator is based 
on Qemu, an open-source 
virtual environment that 
models SoCs and micro-
controllers at a high level 
of abstraction, enabling 
faster ECU-level simula-
tion of complex software. 

The software enables 
optimal distribution of 
application functions to 
CPUs and IPs inside dif-
ferent SoCs and micro-
controllers in an ECU, 
increasing hardware per-
formance.  

With this software, en-
gineers can develop ap-
plications rapidly, without 
being constrained by the 
ECU hardware configura-
tion. For example, devel-
opers can add an AI 
accelerator to an existing 
ECU to boost perfor-
mance, without having to 
redesign the application.

A software option for An-
ritsu’s MT8870A and 
MT8872A test sets en-
hances cellular V2X mea-
surements. 

Adding the MX-
887068A-001 option to 
the LTE-V2X TX mea-
surement software not 
only supports the physical 
sidelink shared channel 
(PSSCH) for LTE-V2X 
(PC5) but also supports 
RF measurement of the 
physical sidelink control 
channel (PSCCH).  

As well as supporting 
mass-production of LTE-
V2X (PC5) devices, this 
option facilitates evalua-
tion of R&D RF test 
items. 

This helps with pre-re-
lease laboratory evalua-
tion testing of V2X 
devices as well as in con-
figuring an effective test 
environment for R&D 

Software option aids 
C-V2X on test sets

and mass-production. 
LTE-V2X (PC5) will 

cooperate with the other 
radio access technologies 
such as 5G V2N (vehicle 
to network) and GNSS, 
and is expected to be 
adopted for connected au-
tonomous vehicle appli-
cations. 

Japan, Europe and 
China are investigating 
adding V2X to NCap, and 
RF evaluation of V2X is 
becoming increasingly 
important from the safety 
aspect.  

V2X communications 
technology is used for 
DSRC, such as intelligent 
transport system. C-V2X 

using mobile communi-
cation technology with a 
wider range is also being 
investigated. 

The universal wireless 
test sets are for develop-
ing and mass-production 
of various wireless com-
munication equipment 
and modules. Installing 
up to four test units in the 
main unit supports a 
seamless frequency band 
up to 7.3GHz with a 
200MHz bandwidth. 

Each unit measures in-
dependently in parallel, 
enabling the MT8870A to 
evaluate multiple wireless 
communications devices 
simultaneously.

Memtech has introduced 
the LPDDR5X memory 
controller as safety-capa-
ble IP for adas, auton-
omous vehicles and intel- 
ligent edge applications. 

The controller com-
bined with its LPDDR5X 
software provides archi-
tectural exploration and 
optimal performance for 
the adas pipeline. 

A hardware platform in 
the emulator can enable 

automotive workload ex-
ploration and safety test-
ing on Memtech-based 
silicon ahead of commer-
cialisation. 

The controller is hard-
ware-evaluated to meet 
ISO 26262 and comes 
with an optional func-
tional safety package in-
cluding FMEA (failure 
mode and effect analysis). 

The controller is com-
patible with adaptive 

cruise control, automatic 
emergency braking sys-
tems, lane departure 
warning and blind-spot 
detection systems.  

Accompanied by func-
tional safety assurance, it 
supports users in conduct-
ing safety analysis during 
various system configura-
tions. The hardware eval-
uation report verifies 
safety analysis in compli-
ance with ISO 26262.

Memory controller meets ISO 26262
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A Lin pre-driver IC from 
Melexis is for relay DC 
motors.  

The MLX81160 em-
bedded motor driver has 
48kbyte of memory – 
16kbyte rom for the in-
cluded Lin protocol and 
32kbyte flash for the ap-
plication software – and 
suits applications such as 
window regulators. 

By leveraging high-
voltage silicon-on-isola-
tor (SoI) technology, it is 
for 12 and 24V use. 

Key uses include win-
dow lifters and sunroof 
regulators with relay DC 
motors, as well as small 
DC motor applications 
with external PN-mosfet 
power regulation.  

AEC-Q100 qualified, it 
incorporates functional 
elements for motor driv-
ing including a Lin inter-
face, embedded micro- 
controller unit, six PWM 
drivers and three high-
voltage IOs.  

Extra IOs allow con-
necting a dedicated four-
wire latch for motor 
indexing.  

It is embedded into a 4 
by 4mm QFN24 package.  

Programming with 32k-
byte flash can be com-
pleted in less than 2.5s, 
and it has Asil-B func-
tional safety capabilities.

Lin pre-driver

Three silicon carbide 
(SiC) power modules 
from OnSemi come in 
transfer moulded technol-
ogy for use in on-board 
charging and high-volt-
age DC-DC conversion in 
electric vehicles.  

The APM32 series is 
designed for high-power 
11-22kW on-board charg-
ers (OBCs). 

Each module has low 
conduction and switching 
losses, combining ther-
mal resistance and high-
voltage isolation to deal 
with 800V bus voltage.  

The efficiency and 
lower heat generation 
allow for a more powerful 
OBC that can charge the 
EV faster and increase its 
operating range. 

Each module is seri-
alised for full traceability. 

The modules can operate 
with junction tempera-
tures as high as +175˚C.  

Two modules, the 
NVXK2TR40WXT and 
NVXK2TR80WDT, are 
configured in H-bridge 
topology with a break-
down capability of 1.2kV, 
ensuring suitability for 
high-voltage battery 
stacks. They are designed 
to be used in the OBC and 
HV DC-DC conversion 
stages. 

The third module, 
NVXK2KR80WDT, is 
configured in Vienna rec-
tifier topology and used 
in the power factor cor-
rection (PFC) stage of the 
OBC. There will be six-
pack and full-bridge mod-
ules in the near future to 
complete the SiC OBC 
portfolio.  

SiC modules suit on-board charging
All three are housed in 

a dual inline package 
(dip). The top cool and 
isolated features meet au-
tomotive standards.  

The creepage and clear-

ance distances meet IEC 
60664-1 and IEC 60950-
1. Additionally, the mod-
ules are qualified to 
AEC-Q101 and AQG 324 
for automotive use.To address the need for 

signal conditioning in 
modern automotive de-
signs, Diodes has intro-
duced two precision 
op-amps aimed at differ-
ent signal frequencies. 

The low signal-to-noise 
ratio characteristics of the 
AS2376Q mean it is opti-
mised for high frequency 
usage, such as in on-
board chargers (OBCs), 
DC-DC converters, bat-
tery management system 
(BMS) implementations, 
pumps, airbags, position 
sensors and occupancy 
detection systems.  

The low quiescent cur-
rent exhibited by the 
AS2333Q makes it suited 
to addressing functions 
that continue even when 
the vehicle is inactive. 

A 5.5MHz bandwidth 
enables the AS2376Q to 
handle 50kHz signals 
without significant loss of 
signal accuracy.  

Its input noise density  
of 9.5nV/√Hz and 
0.8μVpp frequency noise, 
coupled with rail-rail out-
put, result in enhanced 
signal integrity.  

With 5μV typical offset 
voltage, it supports a 
wide dynamic range. 
Supply voltages from 2.2 
to 5.5V are accepted, en-
abling more design-in 

Op amps target 
different signal 
frequencies

flexibility. 
The AS2333Q has a 

quiescent current of 12μA 
on each amplifier channel 
that allows it to be used in 
systems that have to re-
main live at all times.  

The common-mode re-
jection ratio (CMRR) 
across its rail-rail input 

range coupled with near-
zero drift over time and 
temperature provide long-
term signal accuracy in 
wide common-mode rail 
precision applications.  

Its 1.8 to 5.5V supply 
voltage lets it operate 
from 3.3 and 5V automo-
tive rails.  

Both come in the SO-8 
package, are qualified to 
AEC-Q100 Grade 1, are 
manufactured in IATF 
16949 certified facilities, 
and support PPAP docu-
mentation.

TDK has introduced the 
VLS5030EX-D type 
power inductor measur-
ing 5.3 by 5.0 by 3.0mm 
as part of its VLS-EX-D 
series of wound ferrite 
automotive circuits. 

These components pro-
vide DC superposition 

Inductors operate up to 150˚C
characteristics with an  
assured performance at 
temperatures of up to 
+150˚C.  

They are suitable for 
headlights, airbags, elec-
tric power steering (EPS), 
adas, ECUs and other 
power circuit applica-
tions. Mass production 
began in October. 

The components sup-
port automotive power 
over-coax (PoC) imple-
mentations with DC  
superposition characteris-
tics for transmitting data 

as well as supplying 
power, fulfilling the 
needs of, for example, 
adas that employs LVDS 
transmission.  

In addition, as an IC’s 
processing capability in-
creases, a higher current 
is required, and the series 
contributes to these spec-
ifications. 

The inductors achieve a 
higher-rated current com-
pared with the firm’s 
standard VLS-EX-H se-
ries. These improvements 
are achieved by using 

metallic magnetic mate-
rial for the magnetic 
shielding function. 
Specifically, for this in-
ductor, the rated Isat is 
3.3A at 4.7μH, which is 
an increase of approxi-
mately 6% from standard 
parts of the same size.  

Thanks to the welding 
method used for connect-
ing the wire winding to 
the external electrodes, 
reliability is implemented 
for reflow and use in 
high-temperature envi-
ronments.

Certain devices in 
Vishay’s AC and AC-AT 
series of cemented, axial-
leaded wirewound resis-
tors are now available 
with a pick-and-place 
friendly lead bending op-
tion, the WSZ lead form.  

The Draloric resistors 
can be assembled on the 
PCB alongside other sur-
face-mount components 
to improve the pick-and-
place process.  

The devices will serve 

as snubber, load and in-
rush current limiting re-
sistors for pre-charge and 
discharge applications in 
automotive and industrial 
electronics, energy me-
ters, and white goods 
power supplies.  

For difficult operating 
conditions, they have a 
robust, non-flammable 
silicone cement coating 
that conforms to UL 94 
V-0. They operate from  
-55 to +250˚C. 

Resistors go pick-and-place friendly



Vehicle Electronics37, November 2022

PRODUCTS PRODUCTS

Vehicle Electronics November 2022, 38

Editor and Publisher: 
Steve Rogerson 
editor@vehicle-electronics.biz 
 
Advertising Manager: 
Diane Trotman 
diane@vehicle-electronics.biz 
 
Web Site Manager: 
Martin Wilson 
admin@vehicle-electronics.biz 
 
Published by: Vehicle Electronics Magazine,  
72 Westwood Road, Nottingham NG2 4FS, UK 
 
Web site: vehicle-electronics.biz  
Twitter: @velectronicsmag  

© 2022 Vehicle Electronics 
ISSN 2055-1177 
 
Vehicle Electronics is available to readers  
worldwide. It will be published twelve times a 
year in a digital-only format. The magazine  
complies with GDPR. All rights reserved. No part 
of Vehicle Electronics may be reproduced or 
transmitted in any form or by any means,  
electronic or mechanical, including photocopying 
or recording on any information storage system, 
without the written consent of the publisher. The 
publisher cannot be held responsible for loss or 
damage to unsolicited press releases or  
photographs. Views of contributors and  
advertisers do not necessarily refelect the policy 
of Vehicle Electronics or those of the publisher.

A linear current regulator 
from ST Microelectronics 
is a convenient, inte-
grated product for  
dynamic automotive 
lighting controlled using 
the lightweight Can-FD 
Light protocol.  

For use with OLED 
lamps that provide bright, 
homogeneous and high-
contrast lighting from a 
small surface area, the 
L99LDLH32 driver lets 
designers produce com-
plex light patterns and ef-
fects that enhance safety 
and styling. 

With 32 regulated cur-
rent sources, indepen-
dently programmable 
from 1mA to 15mA, it 
can drive individual pix-
els in external and interior 
lighting applications. 
Global dimming is also 
provided, with 8bit reso-
lution.  

While powered at the 

vehicle battery voltage, 
the driver produces out-
puts of up to 35V to cover 
a wide emitter forward-
voltage spread. 

The integrated Can-FD 
Light protocol handler 
and transceiver simplify 
connection to the vehi-
cle’s communication in-
frastructure and control- 
ling domain ECU.  

Based on industry stan-
dards, Can-FD Light’s 
synchronised commander 
and responder communi-
cation, conceived for con-
trolling simple devices 
such as lights and sen-
sors, saves costly external 
components such as tim-
ing crystals.  

On the other hand, the 
data bandwidth of 
1Mbit/s helps designers 
create complex animated 
light patterns and permits 
smoothly modulated tran-
sitions and dimming. 

Linear regulator controls lamps with Can-FD Light

On-chip memory cells 
allow programming of 
parameters such as cur-
rent level and PWM dim-
ming for stand-alone 
operation, to provide a 
failsafe mode to cover 
malfunctioning of the 
communication bus or 
controller.  

Targeting roles includ-
ing safety-critical lighting 
such as taillights, stop-
lights and turn indicators, 
it provides features for 
functional safety. These 
include a fault-status pin, 

voltage and temperature 
monitors, a program-
mable timeout watchdog, 
and short-circuit and 
open-load detection. 

Frequency dithering re-
duces electromagnetic 
emissions.  

Monolithically inte-
grated using the firm’s 
BCD9sL process, it is 
AEC-Q100 qualified and 
available as a 7 by 7mm 
QFN48 device with wet-
table flanks and an ex-
posed thermal pad to aid 
dissipation. 

A buck DC-DC converter 
IC from Rohm has a 
built-in mosfet switching 
regulator. The BD9S402-
MUF-C is for automotive 
uses such as infotainment 
and adas with onboard 
sensors and cameras. 

The device supports 
output voltages down to 
0.6V and 4A output cur-
rent at switching frequen-
cies higher than 2MHz.  

It incorporates propri-
etary QuiCur high-speed 
load response technology 
and enables stable opera-
tion at 30mV with mea-
surement conditions of 
5V input, 1.2V output, 
44μF output capacitance, 
and load current variation 
0 to 2A/2μs.  

Load response perfor-
mance selection lets users 
easily switch priority be-
tween voltage fluctuation 
for stable operation and 
capacitance reduction to 
ensure stable operation at 
22μF via terminal setting 
of the gain pin.  

For example, the user 
can set the gain pin to 
high in the case of a 

power supply for a high-
performance SoC that 
needs to handle fast load 
fluctuations. Or the user 
can set the gain pin low to 
balance between perfor-
mance and capacitor cost 
when the power supply 
for an MCU doesn’t need 
to consider high accurate 
voltage fluctuations. 

The result is users can 
reduce the resources re-
quired for power circuit 
design, as stable opera-
tion can be achieved not 
only at the initial design, 
but also during specifica-
tion or model changes. 

As well as meeting re-
quirements of secondary 
DC-DC converter ICs in 
adas for 2MHz or higher 
and 4A output current, the 
firm’s high-speed nano 
pulse control technology 
delivers voltage output 
down to 0.6V.  

The ability to suppress 
voltage output variation 
within 5% even at low 
output voltages below 
1.0V makes it suitable for 
secondary power supplies 
for the latest adas.

Buck converter uses 
load response tech

MCUs from Artery Tech-
nology can boost stable 
and reliable smart battery 
management system 
(BMS) protection board 
applications. 

The AT32 MCUs use an 
Arm Cortex-M4 proces-
sor core, support Can, 
RS485, uart and other  
peripheral interfaces to 
realise multiple commu-
nication modes, and pro-
cess data according to the 
configuration files of bat-
tery packs to make appro-
priate decisions.  

During the charging and 
discharging process, the 
MCU collects the termi-
nal voltage, temperature, 
charging and discharging 
current, and total voltage 
of each cell in the battery 
pack in real time to pro-
tect the battery from over-
charging and over- 
discharging and prolong 
its service life.  

When fully charged, it 
can ensure power balance 
current between single 
cells (ternary lithium or 
lithium-iron: 30±5mA, 
LTO: 20±5mA), realise 

equalised charging of 
cells in the battery pack, 
and improve the charging 
effect in series charging. 

BMS protection boards 
based on AT32F421 and 
AT32F413 MCUs are for 
electric two- and three-
wheeled vehicles, indus-
trial UAVs, storage 
AGVs, energy storage for 
RVs, marine equipment, 
outdoor portable energy 
storage, household en-
ergy storage, commercial 
cleaning , low-speed EVs 
and other scenarios. 

Up to 200MHz CPU 
and 256kbyte flash meet 
LED and LCD needs. 

The Can connection to 
the electric vehicle con-
trol unit improves system 
stability and data transfer 
rate. The I2C connected to 
the AFE is for parameter 
configuration and data ac-
quisition in real time. 

A rapid ADC conver-
sion rate helps prevent 
over-charging, over-dis-
charging and over-tem-
perature. 

Operating temperature 
is -40 to +105˚C.

MCUs stabilise battery 
management boards
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