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nearshoring vs. off shoring decisions” innovation

Paul Schockmel, CEO IEE
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Assisted/Automated Driving

HOD - Hands Off Detection System

Classification: General

Sensing unit for monitoring driver hands on/off
the steering wheel

m  Fast and reliable information on whether the
driver controls the steering

=  Functions even if the driver is not actively
steering (e.g. in traffic jam situations)

= Supports UN R79 requirement for hands off
detection warning (Level 2 vehicles)

=  Monitors transition from automated to manual
driving as required by UN R157 (Level 3 vehicles)
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Safety & Comfort

VitaSense™ - Child Presence Detection 5ense L

Detects children to help prevent heatstroke
deaths in vehicles

First radar-based occupant detection sensor on
the market

=  Senses children left behind based on their
movement/breathing even when they are
sleeping

= |nvisibly installed behind the headliner

= NCAP incentives for Child Presence Detection
starting 2023
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Our Automotive Solutions .=
<= JEE
BOdysenSQTM innovation
Disables the airbag for empty seats and

children in child seats

Seat Belt Reminder Sensor—SBR . et VitaSense™
=
Front \ ... Addressesvehicular heatstroke @ Repuns

LiDAS

u Life Detection Assistance System
Hands Off Detection - HOD
Detection of driver’s hands on/off
the steering wheel

Seat Belt Reminder Sensor — SBR
Rear

Driver Presence Detection - DPD
Battery Management Components

Our Vision
Interior sensing functions will increasingly be software driven in the future
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Supply chain shortages

Impact of supply chain shortages on IEE Group

2022 Component shortage impact on IEE Group

= 850+ critical components concerned by shortage, IEE group level
= Sales turnover loss caused by semiconductor and other shortages: - 6%
= Variable cost increase, components only, 4%, IEE group level

= Additional costs, 5+ Million EUR, IEE Sensing Unit

= Additional operational costs

= Increased logistics costs

=  Broker costs for component purchases
= Shortage task force

= Hardware redesign and qualification

6 Copyright IEE S.A. © All rights reserved. Information included in this document is the property of IEE. Copy or use of its contents, even in part, is not permitted without the prior written agreement of IEE. IEE

Classification: General



Semiconductor shortages in the automotive market

Impact on global production output

Light vehicle production volume loss to date owing to chip shortage
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Note:This is not forecast; the figures represent the scale of disruption identified as of October 10, 2022
Source: IHS Markit — Light Vehicle Production: Update assessment of semiconductor supply issues, October 10 2022 © 2022 IHS Markit

Because of chip shortage, 12 million cars not produced since 2021
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Semiconductor shortages in the automotive market

Future demand for electronics components in automotive

Automotive electronics cost as a percentage of total car cost

Semiconductor market size forecast by application in USD bn'*
worldwide from 1950 to 2030
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Source: PWC; statista 2017
Source: RolandBerger

Electronics and software will outgrow the automotive market
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Semiconductor shortages in the automotive market

Semiconductor supply chain capacity for automotive needs

Automotive chip categories by semiconductor manufacturing process node in nanometer (nm)

Booming demand for analog for phones: power manage ment, radio frequency (RF) front end
(increases with number of bands), high-end audio, contactless payment...

Deployment: 1995 2000 2005 2010 2015 2020
Semiconductor manufacturing process nodes (the smallest, most advanced, most expensive)

>=800 nm 30 nm 110 nm 90 nm 28 nm 14 nm 10 nm 7 nm 5nm 3nm

15% of semi equipment CAPEX in 2022 and 2023* ]| 84% of semi equipment CAPEX in 2022 and 2023*

Microcontrollers for powertrain, chassis and safety, Powerful SOG§ for
infotainment, body and convenience, ADAS/autonomy autonomous driving,
cockpit, and high-power

computer (HPC)

Analog for power management, BUS transceivers, RF, radar, motor

drivers, display drivers, LED drivers, etc. )
Memory for Infotainment/ADAS

Power discrete for xEV, chassis, powertrain

MEMS Magnetic sensors for current,

" . - Capacity crunch in coming
sensors position, speed sensing, switches

years for automotive on
mature process nodes

MNote: * CAPEX data from SEMI| World Fab Forecast, Q3 2022
Source: IHS Markit © 2022 IHS Markit

Automotive chip capacity crunch on mature semiconductor manufacturing processes
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Global semiconductor business

The semiconductor value chain

1. Pre-competitive research
(15 to 20% of total industry R&D)

|
& Manufacturing

\V

2. Design
_—
4. Back End
el \:/‘V l:ro;lth.ndt' ¢ Assembly, packaging
3 3 afer fabrication & testing
R&D: 92 bn USD CAPEX: 108 bn USD Value ADD: 290 bn USD

The semiconductor value chain includes multiple differentiated activities
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Global semiconductor business

Business Models focused on special layers of the value chain

Design Manufacturing
Front End Back End
Wafer fabrication Assembly & testing

Company names are illustrative (not exhaustive)
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Global semiconductor business

Global semiconductor business by region

Global semiconductor sales by geographic area, 2019 (%)

s | R e e B | manutactured/assembled © | that purohase the devioes
us I 33 %0 I 19 %/ I  25°0
China' B 26% T 35% BN 24%
Taiwan BN 9% BN 15% I 1%

S. Korea B 1% N 12% H 2%

Japan BN 10% I 9% I 6%

Europe I 10% I 10% I 20 %/

Other | | I 22%

1. Mainland China
Sources: BCG analysis with data from SIA WSTS, Gartner, IDC
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Global semiconductor business

European semiconductor footprint

‘O Chemicals and materials
@ Components

@® Equipment manufacturing
@ Chip production

@ Other

Activity is extensive, covering chip production and the supply chain
required to support it
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Geopolitical implications

European Chip Act and other regional initiatives

European Chips Act funding comparison with
other parts of the world in USD bn?

The budget for the
European Chips Act is
unlikely sufficient to
secure risk-free operations
and for Europe to achieve
20% of the global market
share by 2030.

E Chi Unit South
RolandBerger; semiconductor shortage: a different kind of trouble ahead; October 2022
]
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Geopolitical implications

Implications of self-sufficient semiconductor supply chain

Incremental cost to cover 2019 demand with fully “self-sufficient” localized semiconductor supply chains

% of global

semiconductor Upfront investment ($ Billion) Incremental annual cost ($ Billion)
consumption’
Rest of
]
Manufacturing Design Manufacturing Design
100% $860-1,100B + $40-125B =$900-1,225B $32-80B + $13-45B = $45-125B
BCG analysis
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Geopolitical implications

The way ahead for suppliers

16

Short/medium term

Focus on downsizing the inventory and improve cash balance
Address the structural imbalance affecting legacy chips

Multi sourcing strategy

Active reduction of legacy semiconductor content

Sprint qualifications of alternative components

Long term

EU Commission to create a competitive and state-of-the-art European chip ecosystem
being self-sufficient in strategic and critical areas and being part of a global system at
the same timer.
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Contact us

IEE S.A.

/AE Weiergewan

11, rue Edmond Reuter
L-5326 Contern

Phone: + 352 2454-1
Fax: + 352 2454-3200
E-mail: iee@iee.lu

Website: www.iee.lu
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