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Known and unknown challenges

The for manufacturing cars, trucks and other vehicles is one of the most complex
in the world. Why is it?

Known challenges
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New challenges
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Intensifying Disruptions Over the Last Five Years

segment is particularly exposed to global crises

Macro :
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“A series of revolutions is reshaping the auto industry in depth”

(Luca de Meo, CEO Renault)
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EU Reaches Deal on Combustion-Engine
Vehicle Ban Starting in 2035

European lawmakers reached an agreement on rules that
will effectively ban the sale of new cars that run on
gasoline.

Kim Mackrael | October

5 JCET Group Confidential

it in Sweeping
Renault to Separate EV Unit in Sweepiis
Overhaul
The French car rmaker

combustion-engd ine venture.

will also pair up with China's Geelyind

T Kl of i
Nick Kostov Jovemb

Ford Posts Loss as It Takes $2.7 Billion
Charge on Argo Driverless-Venture

The auto maker intends to absorb several hundred workers
from the startup, which is shutting down.

Nora Eckert | October 27,

;oogle and

The Next Big Battle Between Google a

N eor the S Y Car
Apple Is for the Soul of Your 'li o
| . 5 e eCosy sl

lrr 2 future, your choice of ;-mart_phc n.P-..h r",a e model
s hd": '-j-r:r i\”:'-‘htunﬁ—rml\ddetern'nne whichmake @
Android© ne—C
of car you choose.

.| October?, 2022

Chris

SEMICON
EUROPA uUNiCH GERMANY

Electrie Vehicles T,

Weren’t Ready,
fw '.'Jf't:.—' buyers are Jin ing
flat-footeqd and trj

and materizls “

ok Off. Car Makers

up for EVs, cate
*1agering a race for m
Lan | afford to keep w

hing car COmpanies
oOre batterjes f.

. ‘aiting for thig?
G Or this?
HHAE Lolias >eptember 13 -

EV Battery Startup Plans $1.6 Billion

Factory in Michigan

i Next Energy, whichinvolV rmer eaders
Our Next Energy, ar project has plans 107 \‘E*_-.f-cu_émJr ;i\ _L; o
¢ §l = ) -~ AEYe by T eendo
5 v for 200,000 EVs by
h cells annually

ceveral former leaders of

Appless
produce enoug

NOV 15-18, 2022




The Move to Green Mobility
Long-term affecting the entire manufacturing eco-system, especially the

o Other PHEV
EVs COULD OUTSELL GAS CARS BY 2040

: . @ Other BEV
100M ~ Battery electric vehicles

w Internal combustion .
80M engine vehicles OUnited States PHEV

60M Prediction

E&Y, 2021 B United States BEV
40M

20M O Europe PHEV

0

2015 2020 2025 2030 2035 2040 @ Europe BEV

Source: CNN, Bloomberg NEF
O China PHEV

m China BEV

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

IEA. All rights ved.

Notes: BEV = battery electric vehicle; PHEV = plug-in hybrid electric vehicle. Electric car stock in this figure refers to passenger light-duty vehicles.

“Other” includes Australia, Brazil, Canada, Chile, India, Japan, Korea, Malaysia, Mexico, New Zealand, South Africa and Thailand. Europe in this figure includes the EU27, Norway,
Iceland, Switzerland and United Kingdom.

Sources: IEA analysis based on country submissions, complemented by ACEA; CAAM; EAFO; EV Volumes; Marklines.
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A Growing Semis Content: The Perfect Storm

7

Green and Smart Mobility further challenging the supply-chain

|

!

= OEM need to supply more and more semiconductors, leading to
increased exposure to shortages and delays

= EV demand increased
the value of hi-tech
component by 6-9x

— 1
= The cost of Gl

semiconductor part
in a traditional
internal
combustion engine
ranges from $60 to
$90

= 75% of semis in a EV » Tesla Model 3 has more than $1,500 <«
are power electronics? worth of semiconductor elements,
3.6x the average of a car in 20171

Semiconductor Value per Vehicle

! Source: UBS Evidence Lab; Kearney Analysis

Traditional car Electrification ADAS V2X Cloud
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Semiconductor Technologies for Automotive

Semiconductors are integrated in a wide variety of types =

Semiconductor Technologies (Foundries) Assembly Technologies (OSATS)
P out [W] . f‘\_ 'f_\_ = o
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Source: Power Electronics News, 2021 ¥ Discrete o saiEs P Seres

Source: JCET 2022
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Automotive Semiconductor Supply-Chain

Semiconductor players may cause major and due to lack of visibility and control

lllustrative semiconductor supply chain

5-6 weeks

Supplier 1 Supplier 7 | Supplier 8

<>—/

Renesas 6-7 weeks

—

STMicro-
Semiconductor § Semiconductor electronics Instruments

Fabrication sites (e.g., TSMCQ),
. —
substrate suppliers 12-16 weeks

Source: Delotte Analysis
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How to Build a Stronger Ecosystem

Major of improvement towards a resilient semiconductor supply-chain

Semiconductor Sourcing Corporate
Strategy Strategy Strategy

Microsystem
Reorganization

Data analysis
Smart Portfolios

- System carryover
- Device bundling

Adaptive supply-chain
models

- Direct buying

- Directed buying
agreements

- Supplier co-funding

jmmunity to disruptio

ns999

Exclusive R&D
agreements

Cross-shareholding
Joint ventures
M&As, Spin-offs
Verticalization
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Microsystem Reorganization

Strategic rebundling of silicon into sub-systems, leading to more efficient component and module sourcing

Known Known

Device Test Good lotelllis Module Test Good
Device

Device
Assembly

Assembly Module

Device Module
BOM BOM

» Reduced estate area

m » Reduced cost of ownership
| » Reduced cycle-time

= Saved multiple tests

= Higher immunity to disruptions

A

SiP
Assembly

Device
BOM
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Adaptive Supply-Chain Business Models — FO

Tier-1 buy from IDM; IDM buy from OSAT

Wafer Device System

Fabrication Assembly B TSt Assembly
Substrates Substrates

Leadframes Leadframes
RENSVES Passives

A Structured web of relationships ¥V Low visibility throughout the supply chain
A Standardized stack of devices, systems, software V¥V Rigidity of the cost structure
A Access to extensive supplier base ¥ Dominance of remote supplier latency

SEMICON novi5-18, 2022
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Adaptive Supply-Chain Business Models — F1

Tier-1 buy from IDM and OSAT

Wafer Device

Fabrication Assembly
Substrates

Leadframes
RENSVES

A Better visibility as to assembly and test

A Risk mitigation as to substrate procurement

A Cost model can improve due to reduced avalanche
of gross margin
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System

Assembly
Substrates

Leadframes
Passives

Device Test

V¥V Tier-1 to manage an additional supplier

V¥ Knowledge transfer from IDM (think at test)
Tier-1 can delegate OSAT to buy wafers from
IDM; impact on return management and liability
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Adaptive Supply-Chain Business Models — F2

Tier-1 own design and buy from OSAT

Wafer Device System

Fabrication Assembly B TSt Assembly
Substrates Substrates

Leadframes Leadframes
RENSVES Passives

A Focus on IP-intensive devices (e.g. sensors) V¥ Capex intensive for Tier-1
A Higher visibility as to wafer procurement V¥V Biased decision making for outsourcing to
foreign IDMs and/or foundries

SEMICON novi5-18, 2022
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Adaptive Supply-Chain Business Models — F3

OEM buy from IDM

Wafer Device

Fabrication Assembly
Substrates

Leadframes
RENSVES

A OEM and IDM can team up to design SoC, up to
finished device

A Optimization of cost is expected due to reduced
cascaded margins

A High visibility towards wafer supply and assembly

15 JCET Group Confidential

System

Assembly
Substrates

Leadframes
Passives

Device Test

V¥ 3-way system definition and return
management (OEM + Tier-1 + IDM)
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Adaptive Supply-Chain Business Models — F4
OEM buy from IDM and OSAT

Wafer Device System

Fabrication Assembly B st Assembly
Substrates Substrates

Leadframes Leadframes
RENSVES Passives

A OEM, IDM and OSAT team up to design, manufacture V¥ 4-way system definition and return

and assemble/test an SoC management (OEM + Tier-1 + IDM + OSAT)
A Further optimization of cost is expected due to ¥ Knowledge transfer from IDM
reduced cascaded margins

A High visibility towards wafer supply and assembly
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Adaptive Supply-Chain Business Models — F5

OEM own design and buy from OSAT

Wafer Device System

Fabrication Assembly B st Assembly
Substrates Substrates

Leadframes Leadframes
RENSVES Passives

A OEM own SoC design and partner with OSAT V¥ Capex-intensive model for OEM

A Direct or directed buying agreements with suppliers ¥ More rigid decision making for outsourcing
A Optimized cost is expected due to direct buying services

A Highest visibility towards wafer supply and assembly

A Optional JV with Tier-1 to further extend benefits
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Supporting the Transformation

At JCET we are increasingly aware and compliant to the transformation: it is happening!

18

Evolution from assembly service
providers towards microsystem
integration partner

Flexibility to implement new legal and
commercial frameworks with OEMSs,
Tier-1 and wafer fabs

Study of innovative governance and
ownership, context-aware liability

Dedicated Automotive BU to lead the
change

Strong ties with IDMs and fabless for
AEC-Q compliant packaging

JCET Group Confidential
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Traditional Flow

F3

OEM buy from IDM

F1

T1 buy from OSAT

F4

OEM buy from OSAT

F2 F5

T1 own Design OEM own Design
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Key Takeaways

Semiconductors are among the weakest links in the Automotive supply-chain
Smart Mobility and Green Mobility make the picture more complicated: the perfect storm!

Car makers and their suppliers are studying ways to improve the supply-chain and make it
Immune to disruptions:

Microsystem reorganization, smart portfolios
Adaptive supply-chain business models
Corporate strategies and verticalization

As responsible supplier, JCET supports the transition towards the future with strong
corporate awareness and compliance
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JCET

Thank you!

Email us at:

automotive@jcetglobal.com




