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Automotive electronics cost as a percentage of total car cost

worldwide from 1950 to 2030 EU Auto Industry :

60%

Employment : 13.3
s0% °0% Mio people (6.1 %
of workforce)

6.8% of EU GDP

54 Bio private R&D
investment

40%

30%

Share of total cost
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Auto Semicon:
5in top 10 are EU
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> 35% market share
Source Additional Information:
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Motivation

HECS V1S

Our digital
future

Safe and Secure Mobility
More than tripling the semi value per car
(from $380 in 2017)

The same applies
In other domains :

SHIPS

TRAINS

PLAING




New : Share of Embedded SW In
Vehicles exponential increasing

Future layered in-vehicle and back-end architecture

W Existing layer B Modified layer B New layar

Combine in-vehicle data
Cloud plstform with environmental data
Connectivity (back-haul)

ser interface/user experience/
human-machine interface

Embedded SW Applications Significant il
number of applications
and AI Artificial inteligence/ Analyze data for real-time
advanced analytics decisions and autonomous driving
Middleware layer/ Abstract applications
operating system from hardware
. Electronic/electrical
Electronics and hardware'

P Closely contralled add-on
Sensors Actuators app and modules due to
COMOTaT safety consideratians

§
[

Vehicle

'Including operating system in status quo.

SourceMcKinsey&Company

Future factors for brand
differentiation:

* Infotainment features
requiring “plug and play™
capabilities

= Autonomous capabilities
including sensor-fusion
algorithms as a complement
ta hardware

» Safety features based on
“fail-operational” behaviar

* Software will mave further
down the stack to hardware
{smart sensors)

* Stacks become horizontally
integrated

* New layers will be added to
the stack

(https://www.mckinsey.com/industries/automotivand-assembly/owinsights/rethinkingcar-software-and-electronicsarchitecture)
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Our digital
future

Electronics, sensors
and especially
embedded SW and
Al are key
technologies in next
gen vehicles



New : Share of Embedded SWin  1ELS/U1S

. . . . Our digital
Vehicles exponential increasing future

Percent of companies where the largest engineer employee group is...

40%

Data Software Systems Mechanical Electrical
Engineers Engineers Engineers Engineers Engineers
r‘??% +10% =11% -14% =-35%
0% . 'Norease 1

" szl il R&D in companies is shifting
from classical disciplines to
(embedded) SW and data
Al

(https://www.strategy-business.com/feature/Softwaras-a-Catalyst?g ko:7a1a)e
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But there are still remaining hardware HE i
priorities for covering the challenges future

ASensing modalities like radar, lidar, camera with increasing
performance

ACommunication needs are massively expanding (like in-car or
wireless networking)

AProcessing needs continue to grow massively (general purpose
as well as dedicated accelators like for AI/ML or sensor

processing)
Alntelligent control systems (battery & energy management)

SENSE _— THINK - CONNECT

Radar MEBTES Processing petwolk Powertrain Digital Networking
Vision Sensor Fusion Chassis Infrastructure
Secure V2X Security Braking Security




Key Challenges

AClean, affordable and
sustainable propulsion

ASecure connected,
cooperative and automated
mobility and transportation

Alnteraction between humans
and vehicles

Alnfrastructure and services for
smart personal mobility and
logistics.

HECS V1S

Our digital
future




Clean, affordable and
sustainable propulsion

AEnergy Efficient
Architectures (HW/SW)

AEnergy & Power Storage
& Management

AControl Strategies &
Predictive Health

ASmart Sensors &
Actuators

ANEW : Maritime : Multi-
Fuel Engines

HECS V1S

Our digital
future



Secure, connected, cooperative & HELS U1

Our digital

automated mobility and transportation  future

AEnvironment recognition
AlLocalization, Maps & Positioning

AControl Strategies (incl. Artificial
Intelligence)

ACommunication Inside & Outside

ASwarm Data Collection &
Continuous Updating

AFunctional Safety & Fail-
Operational Architectures

ANEW : Smart & Autonomous
Ships & Connected Maritime
Systems incl. Automated
Transport

Selfdriving Car Shipment Forecast



Interaction between humans HECS U1

Our digital

and vehicles g

ADriver Activities & Vital Signs
Monitoring

AFuture Human Interaction
Technologies & Concepts

AROnl i ned Personalizati on

ASmart mobility for
AElderly, very you or non-technical-afin
people
ADigital natives
AHandicapped people




Infrastructure and services for

smart personal mobility and logistics

AV2X incl. security & reliable

availability
AGuidance Systems (Remote

drones, trucks, shi
AMobil ity Pl atfor ms

as a Serviceo

APredictive & Remote
Maintenance

AEfficient Logistics in
Freight & Goods
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