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0 Logic PCB assembly - Overall assessment

Electronics growing into a key battleground for OEM differentiation — France suited
for establishing new PCB") assembly capacity, high knowledge spillover potential

Synthesis by domain

Market attractiveness

* Electronics (with software) has become OEMs'
differentiation battleground as consumers
prioritize autonomy, connectivity and in-vehicle
experience (HMI?)

 Legacy ECUs per vehicle to decline (by ~50%)
through centralization — More complex
(miniaturized) PCBAs to emerge

» PCB miniaturization necessitates retooling and
increases value add of PCB assembly, as
process complexity increases

« HW/ SW3) separation creates strong
opportunity for EMS to enter logic PCB
assembly market, as traditional Tier 1 value

proposition declines

Market accessibility for
French players

« Several French EMS/ Tier 1 players positioned —
Lower vertical integration vs power electronics

« Existing capacity in France, but which has
become limited over time vis-a-vis Eastern
European players who accumulated significant
knowhow - 4 to 8 times more capacity per
country vs France

» Growing complexification of PCB assembly
constitutes barrier to entry, while required
retooling can be window of opportunity for
new players

/&

Attractiveness for France

* Attracting logic PCB assembly will foster key
electronics knowhow in France, with spillovers
to other end-markets and adjacent industries
(e.g., semiconductors)

* France is nearly as competitive as any country
through increased automation

+ Additional 200 FTEs may be relocated in France
by 2035

74

1) Printed Circuit Board; 2) Human machine interface; 3) Separating procurement of hardware and software products vs OEMs purchasing integrated solutions (typically from tier 1)

Source: NVR, Roland Berger
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c Market Attractiveness

Logic electronics are increasingly important differentiators in automotive — PCB
assembly technology evolves, but the segment is accessible to French players

Logic PCB assembly main characteristics

Logic PCB assembly opportunity description

ADAS/ Highly automated driving
» All LO to L5 systems, incl. parking

Body & Comfort
G * Lighting/ climate control/ access

« Braking/ steering/ airbags/ TPMS"

Low Voltage Powertrain
* Engine/ EV/ xHEV management

e Transmission

Infotainment/ HMI
« Connectivity/ navigation
¢ Instrument cluster

- Logic electronics applications - - - - Logic PCB assemblies

» PCB assembly entails several core steps:
- Typically, assemblers first optimize PCB layouts for manufacturing (DFT to DFM?)

— After, pick and place and surface mount technology (SMT) assembly attaches active
(e.g., chips) and passive components onto a blank printed circuit board

+ PCB assembly is a highly standardized process with strong automation potential

+ SMT is the dominant attach technology, but alternatives emerging (grid & ball/ chip
on board) which enhance surface areas between components & PCBs, but require
advances in PCB assembly tooling

Grid & ball attach

Chip on board attach

- Technology trends

Logic (non-power) electronics are being reshaped by centralization and growing product complexity:

» OEMs are driving a paradigm shift in electronics, from decentralized ECU architectures (70-100 ECUs per modern car) to centralized
domain controllers (~30-35 units) , to rationalize hardware contents and enable software simplification

* In parallel, product complexity is increasing due to technology spillovers from consumer electronics, high density interconnect (HDI)
boards set to be the new standard, as miniaturization advances and more computing power is needed

&8

Increasingly, automotive innovations becoming electronics based
(e.g; ADAS/ IVI¥)/ ...), transforming it into a key battleground for
differentiation for OEMs, most segments expected to grow:

— By 2025, all vehicles expected to have at least some
autonomous features, with at least L2 autonomy expected to be
commonplace by 2030 — ADAS domain controllers and sensors
will be pervasive

— Infotainment/HMI market expected to grow at ~10% p.a. over
5-years horizon, as interior experience gains importance

- Low voltage powertrain expected to grow in line with
electrification, esp. battery management systems

Demand for PCB assembly set to increase, as vehicle electronics
contents expand, and OEMs become less reliant on (tier 1) system
integrators — Hardware/ software separation creates room for
increased EMS activity

Currently, main logic PCB assembly footprint in Eastern Europe,
but potential for new capacity in France as technology advances

ECU centralization reduces the number of logic electronics per
vehicle, but increases computing power and complexity per unit

PCB technologies complexify to enable computing power
increases, driving convergence between substrate and PCB
manufacturers

1) Tire Pressure Monitoring Sensor; 2) Design for test (DFT) PCBAs are functional, design for manufacturing (DFM) PCBAs hold identical functionalities, but are optimized for mass production; 3) In-vehicle infotainment

Source: Roland Berger
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0 Market Attractiveness - Technology trends

OEMs increasingly centralize E/E architectures — Domain-fusion EEA has emerged,

with VCUs") combining domains other than ADAS and IVI

Centralization of Electric/Electronics Architectures (EEA)

Distributed EEA Domain EEA Domain Fusion EEA Central + zonal EEA

Ethernet backbone Ethernet backbone
PT VI ADAS Body [l Chassis Central
Computer
Body PT Chassis

New since 2021

Smart sensor/ actuators

* Proprietary ECU with * Consolidation of SW functions in each domain into domain ECUs + Consolidation of SW functions cross
specific SW and HW bundled  (DCUs), but many domains (e.g., Body, Powertrain) remain with high domains in:

by Tier-1s number of simple ECUs
y P -1 or 2 Central Computer(s)

* Multiple standards for « Consolidation of "traditional” domains (Body, Chassis, Powertrain) _ Several zonal ECU
communication into Vehicle Control Unit (VCU) resulting in a Domain Fusion EEA everal zona S

. .. . . " .. * Full separation on SW and HW
+ Separation of mission-critical (i.e., safety critical) and non-mission- development in central computer and

« Infotainment and ADAS critical applications zonal ECUs
potentially with DCU

* 1 ECU per function

B Gateway Sensors/ Actuator ECU [ ocu |l Zonal computer [l Central computer

1) VCU = Vehicle control unit

Source: Expert interviews, Roland Berger

* Domain centralization is a key trend shaping
automotive (non-power) electronics:

- OEMs increasingly consolidate disparate ECUs
into domain computers, and eventually central/
zonal architectures

— Centralization is driven by software/ hardware
separation, as OEMs want more control over
vehicle electronics

— Overall, vehicles will contain fewer ECUs, but
they will be much more powerful - And
expensive

+ Centralization set to halve the number of ECUs
per vehicle vs business-as-usual trend, but
drive an increase in computing power for
individual computers, driving need for increased
complexity

* In 2021, most OEMs had a distributed EEA with
a few exceptions (e.g., Tesla, VW)

* In 2023, OEMs continue the path to realize
domain EEAs and see a path towards central +
zonal - New domain fusion EEA emerged that
centralizes traditional domains
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c Market Attractiveness - Technology trends

PCB assembly complexity set to increase as technological processes transferred
from semiconductor industry to PCB manufacturing

Increasing product complexity — Convergence PCB and substrate manufacturers

PCB & Substrate Manufacturers
< > Substrate Manufacturers

» Convergence in IC (integrated circuit) substrate and
blank PCB manufacturing will increase PCB assembly
complexity and value add:

I
I

! I

: I

Opportunity : !

S - | | 1 — Miniaturization of blank PCBs will require retooling :
= ' ? i vy i | and advances in design and production techniques

= ‘ ? ‘ |

2 . § v § m ' for PCB assembly players :

_ Non-HDI PCB Standard HDI § SLP? § IC Substrate I * IC substrate is used to attach a semicon integrated :

> | | Q. I circuit chip to a PCB, providing linkage, support/ |

S ER Substractive } } mSAP R ER | reinforcement, as well as thermal dissipation - I

.§ | Jooo y  Intermediate component between IC and PCB :

e 3 ) L I« Increasingly, IC substrate and PCB manufacturing

_ — Panel size | techniques are converging with increased I

S P | o —m challenge | miniaturization, a key consumer electronics trend I

ke o N Um § I (typically mobile phones) that is trickling down to :

S e e e o » — = | | automotive: |

< '§ | 1 — PCB manufactures need to apply knowledge of !

< | L/s?) | | semiconductor industry to decrease size and :

30/30 (Mm/pm) 25/25 : increasingly use SLPs I

6 G For substrate-like PCB, tracks are not etched 6 6’ Manufacturing of substrate-like PCBs is | — Automotive market set to move towards HDIs & I

away in a subtractive manner, but added in a becoming more similar to the semiconductor : 1

semi-additive process - This requires very industry” - Industry player : eventual.ly SLP, although Iess. quic kly than consumer 1

precise designs and clean rooms" | electronics, where the evolution is currently I

- Industry player I ongoing 1

g Capex intensity

1) Line & space are dimensions describing the width of a circuit (line) and the distance between two lines (space); 2) Substrate like PCB

Source: Yole development; Roland Berger Roland Berger | 5



0 Market Attractiveness

Logic electronics PCB assembly is a large and expanding market, as increasing

demand and functionalities are offset by commoditization effects

Market evolution and trends

Logic PCB assembly European market size evolution [EUR bn; 2023-2035] @ Logic PCB assembly market drivers

Expanding

/./’ﬁ 16.5 functionalities

13.7

Electronics
commoditization

2023 2028 2035

Architecture
centralization

Penetration rate" ~100% ~100% ~100%

Value per car 800-850 850-900 ~1000

Manufacturing
advances

EBIT? ~5% - No significant differentiating factors, harsh competition and
strong OEM pricing power driving down margins

@ Positive impact @ Neutral impact Negative impact

1) All new light vehicles contain electronics; 2)Dependent on player, EMS EBIT margin ~5% - Tier 1 margin ~15-20%

Source: Roland Berger

Each key logic electronics subdomain set to grow, driven by

key megatrends (autonomy/ connectivity/...)

~55 ECUs per vehicle today would evolve to 70+ over 5 years

if architectures are not centralized

Despite short term price increases (supply chain woes/
inflation), increasing commoditization will decrease prices

Growing volumes and knowledge spillovers from consumer
electronics drive efficiencies

All major OEMs set to centralize their E/E architectures and
use central computing units by 2028-2030

Centralized architectures set to halve number of ECUs per
vehicle (~70 to ~35), but increase product value

Increasing value per card and complexity enabled by
advances in manufacturing techniques (e.g., embedded die,
miniaturized PCBs)

PCBA value add set to increase due to tech. complexity

Trends
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c Market Attractiveness

Logic PCB assembly is typically handled by EMS and vertically integrated Tier 1
players — Market dynamics are changing, opportunities for EMS emerging

Value chain and focus on key players

Logic PCB assembly value chain and main players")

Components .
suppliers PCB Assembly - Core focus System integr.
Upstream services EMS traditional positioning Downstream services
Semcos Engineering services, product development/ System integration & Tier 1s
industrialization, supplier selection, DfX PCB assembly (often SMT) and testing logistics
Visteon
Full service PEGATRON oliner > - o Panasonic
. I EMS provider: Zane 2 Fochrori e
in te coxconn  [KAIFA  SCANFIL  floy & eletimoncs ® BOSCH
QUGIC‘O - Provides engineering : Limited supplier DENSO
) . 4 services and ©qualification full servig s BMIK  Z KimballElecroncs  WIStron
((DZ prototyping  EMS providers RAEE JdABIL -
! ! HARMAN
NVIDIA. —
‘_ No-down-stream -
Ly7)  es provders s st s prerL [I] wtwis= CpeTEC Vales
' ' : (@ntinental’®
O’S’prrpclg’r’;p' Provides | | Traditional E2MS
H 1 1 i 2 i - °
ienrbq/neer : : : providers? :T’;.,M _::;_"-m Sl ﬂ,? CAPTIV-

services

—

Vehicle integr.

DAIMLER

W
o

All OEMs

* French players hold key logic PCB assembly capabilities, with several large EMS (Lacroix/ ALL Circuits/ Eolane) positioned, as well as Valeo,

which is largely vertically integrated into PCB assembly but has strong EMS collaborations (>2/3" of electronics production in house)

» Some logic PCB assembly capacity in France, especially plants by Lacroix and ALL Circuits and capacity of Valeo

@ French player

covered by competitor type

~Marketshare®) = = = - - c c e e e e - - -
Tier 1 EMS
~70% ~30%
A €N Valeo BOSCH zoliner  golane
@Lczxt H o, R Ruacro
Market structure

» Market share of EMS expected to increase, as traditional Tier 1
value proposition affected by expected separation of hardware
and software sourcing:

- OEMs expected to source software separately (inhouse/ big
tech/ specialized software players) and source components
directly from Semcos or EMS players

» Fundamentally, the increased role of electronics drives structural
changes throughout the in-vehicle electronics value chain:

- EMS/ ODM players aim to move up- and down-stream,
expanding into engineering and IC back end (e.g., testing)

- OEMs change strategy towards more control on value chain &
critical functionality & defend ownership of E/E architecture

- Finally, semcos move downstream through functional
integration by SoC, SiP4 and more complex boards

1) Non-exhaustive selection of players; 2) Engineering and Electronics Manufacturing Services; 3) Market shares for automotive electronics market, but high level split similar for logic PCBA; 4) System on Chip, System in Package

Source: Roland Berger
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c Market Attractiveness

Logic electronics PCBA holds limited technological uncertainties, and medium
opportunities for differentiation — Strong capacity expansion expected

Market attractiveness — Other criteria

Clear product roadmap

* Limited uncertainties in product roadmap:

- High certainty that (non-power) electronics value per car
will significantly expand, driven by key megatrends

- However, some uncertainty on PCB as semiconductor
packaging — Players will need to retool/ adapt for HDI and
substrate like PCBs (SLP)

Limited
uncertainties

-@— Window of opportunity for a newcomer

Potential for technological differentiation

» Medium potential for technological differentiation:

- PCB assembly technologies are well mastered in
semiconductors — Limited room for differentiation as
manufacturing excellence is a prerequisite

- However, long term differentiation potential as the
semgent moves to embedded die

“ "These [PCB] production processes all come from the
semiconductor industry — They were state-of-the-art in
the 1990s" — Market expert

Medium
differentiation

_________ A

I
» Window of opportunity for capacity expansion, as the market is growing steadily, but I :
strong knowhow is required for a ticket to play: I A |
— Market is growing significantly as electronics become a key battleground for OEM I I
diversification - However, capacity expansion of existing players is most likely I Capacity I
- However, significant microsystems/ electronics knowhow is required to compete L _G)E)a_nS_IOE B _Jl
-@— Potential for diversification outside Automotive ——————————————————————— .

* Potential for diversification towards CVs, but less towards other segments:
- Non-power electronics have significant applications in commercial vehicles

- Automotive not set to be a leading innovator for logic PCB assembly, although
automotive volumes can support broader economies of scale

- Convergence with consumer electronics ongoing, although robustness requirement
strongly differ (lifetime/ conditions)

Significant
potential

-@— Environmental contribution

* No significant environmental contribution, but shift to lead-free solder ongoing (used to attach semicon

components to blank PCBs)

Source: Yole, Expert interviews, Roland Berger
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a Market Accessibility

New logic PCBA capacity can be established at EUR 100-200 mn CAPEX - However,
high technical barriers to entry & a lack of available skills are key hurdles

Market accessibility — Assessment

Technical barriers to entry

Availability of the necessary skills

_________ A e |
* High tgchpical bgrriers to entry as significant R&D and process : | * France holds required talent pool, but skills are in high demand : |
expertise is required: | : — French EMS ecosystem is well developed on automotive, but still | :
— PCBA requires significant elgctroniqs and semic.o.ndLictor process I | lacks scale to offer complete solutions I |
knowhow, especially due to increasing complexification [ ‘ | — Skills in microsystems & electronics engineering are required — I |
- As technology moves to HDI and eventually SLP, players need to I I currently in tight supply | |
retool and develop increasingly complex capabilities | I | I
- Stringent requirements due to high lifetime and temperature range : High barriers | “ " Automotive is the deepest [EMS] segment due to the : Significant skills |
specifications of automotive grade electronics | | high number of plants in France" | |
|._________| — Former VP EMEA at AsteelFlash |__________|
Manufacturing CAPEX Traction from French OEMs
_________ A e |
+ Capex for specialized tooling and testing equipment required: : : * French OEMs are generally in line with peers regarding electronics, : :
" ; : ith similar vertical integration vs other OEMs:
— Initial small capacity factory CAPEX EUR 20-40 m — Scaling up to | wi |

EUR 100-200 m as production volumes increase to ~3 m units | ‘ : — For IVI, body & comfort and low voltage powertrain electronics, | ‘ :
- Igu:omtatlilon is aifi(ey ng%rE())(f Western European competitiveness, : | :"e“Ch OE:"DSA asre(:al'gsw '_“ |:E“e Wlth_ p:e-rs - oEm : |
ut entails significan I - However, adoption in Europe is driven by German s, I

| especially the Mercedes-Benz, Audi & BMW brands - French | ) _
| EUR 100-200 mn | OEMs are lese ctive | Signtly behing |
| | | |
Lo Lo

Source: Expert interviews, Roland Berger
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e Attractiveness for France

New logic PCB assembly capacity likely in Europe — Western European countries are
competitive through recent process advances unlocking high automation levels

Attractiveness for France - Industrial set-up

Plants - location & cost structure

<1%
I
~5% ‘ ‘ "OEMs are currently
rebalancing EMS
supplier portfolios

towards a 70/ 30%
split of low-cost vs
high-cost regions”
- Leading EU EMS

Target manufacturing footprint
» Pan-European market with 1-2 sites per major player expected, potential
for establishment in France, growing market for EMS players:

— Demand for EMS increases as OEMs push HW/ SW separation and
design directly with semcos, subcontracting PCB assembly directly to @

EMS
Qe

Rationale
+ Additional manufacturing in Europe expected — Strong demand pull:

— Strong momentum for production in Europe exists — While not required
logistically, EU buyers push towards EU capacity for TTM/ co-design/
sustainability reasons, automation is also boosting EU competitiveness

Historically, logic PCBA footprint more concentrated in Eastern Europe,
players have established strong (ODM) capabilities — West EU logic PCB
assembly limited, but some capabilities

» EMS cost structures for logic PCB assembly dominated by 2 factors:

- Raw materials (especially ICs) are significant cost drivers — Establishing
reliable supply is key

— Degree of automation can drive labor costs down to ~5%, but 7 @i’?
requires extensive CAPEX - Tradeoff to be made

EMS capacity ['000 m?, 2022]

873
595
483 437

218
139 125

Energy Labour cost B Equipment amortization [l R&D

Source: Roland Berger

.
Se®ga00

» While French EMS capacity is limited overall, players are strongly
focused on automotive (~25% vs ~3% global average)

« Eastern European players have strong knowhow, but no more
significant cost advantages thanks to automation

Total EMS capacity

Roland Berger | 10



e Attractiveness for France

Overall limited potential for sourcing in Europe — Regulatory steps being taken to
reshore supply chains, especially on active components

Attractiveness for France — Materials and upstream impact

Breakdown of raw materials

Potential + Today, overall limited potential for
E— sourcing in PCBA subcomponents in

Active components Europe — Base materials supply chains well

» Core raw materials cost driver, commoditization expected

k0 - . . .
30-35% . » Announced ST Micro/ Global foundries plant unlocks strong O established in Asia
sourcing potential for active components in France, significantly * However, growing regu|atory interest to
expanding FD-SOI wafer capacity reshore active components
- manufacturing:
Blank PCB“ * Several EU players (e.g. Wiirth) have prototype assembly plants B ReQUIatOZy interest (European Chl.p a(.;t)
in Europe, with production in Asia @ to get 20% of global chip production in
» Move to HDI & SLP can shift sourcing potential, as EU players Europe by 2030

lack capabilities vs stronger consumer electronics markets

55-60% Other components

» Mechanics/ capacitors/ cables/ connectors/ relays/ resistors/ EMC

< filters & oth terial
@g@ S liters & other materials @

Y Some sourcing potential for connectors, most other supply
" ' dominated by Asian players

e

. High sourcing potential O Low souring potential

2022
Other [l PCBs [ Active components

Source: Expert interviews, Roland Berger Roland Berger | 11



e Attractiveness for France

Logic PCB assembly is a significant opportunity for France to build key electronics
(and semiconductor) skills & supports French economic resilience

Attractiveness for France — Impact for France & other economic social benefits

Direct employment [# FTEs]

Jobs in 2023 and in 2035
in Europe [#FTEs]

Job creation between 2023
and 2035 [#FTEs]

-@— Support to resilience of French economy

c. 21,000 @
B c. 2,000 c. 200!
2023 2035 2023-2035  2023-2035
Hypotheses:

» Employment of ~23k in EU based on revenue per employee
benchmark

* France set to hold ~10% market share, at 2,300 employment (~7.5%
MS today)

: Revenue generated per FTE is estimated to be at EUR ¢.720,000

Source: Roland Berger

_________ A
| |
« Significant contribution, establishing a pillar of French automotive ecosystem : |
— Electronics skills are fundamentally important to French resilience I ‘ :
— Capabilities to be competitive in logic PCB assembly — Buildup of expertise can create spillovers across the | Supply chain I
electronics ecosystem | resilience I

_ _ ___ _ _

T_G?

Yl Impact on Trade Balance —m———————————————7"————#¥#+#¥6¢+#"6¢77-—+ -
i I I
« Strongly positive impact on trade balance: I |
- Logic electronics are a growing segment - Manufacturing footprint would be setup to service broader | /‘ I
European demand : |
- However, French EMS & card assembly players are less interconnected to EU customers as their peers, | Positive impact |
limiting export opportunities | Jl
Skill Level Assessment ~0————-——m—m-me--—-—"——""-—r-r—"—— -
| |
* Enables cultivation of microsystems and electronics skills — Strong R&D and innovation impact: | |
- PCB assembly requires deep electronics knowhow and helps build expertise in cutting edge electronics : ‘ |
manufacturing techniques in an area where French players can be competitive I ] |
| Strong skill I
| development |

Roland Berger | 12
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