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 New players

 New sub-markets

 Innovation Geopolitical 

instability

 Pandemics

 Energy crisis

 Trade restrictions

 Chip shortages

 Long-term 

forecasting

 Warranty returns

 Recalls 

management

Commercial 
framework

Known and unknown challenges

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

 Numerous parts per 

vehicle

 Multi-tier 

compartments

 Design unicity, no 

easy replacement

Manufacturing 
complexity

 Assuring continuity 

of stock

 Logistic excellence

 Secure Just-in-Time

Lean 
management

 Shift to EVs

 Shared mobility

 Autonomous 

driving

 Safety regulations

Consumer 
trends

 Economic downturns

 Natural disasters

Global factors

 Cost control

Competitiveness

New challenges

Known challenges
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Intensifying Disruptions Over the Last Five Years

Semiconductor segment is particularly exposed to global crises

Macro 
downturn

China 
downturn

Thailand 
flooding

Japan 
tsunami

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Macro 
downturn

2025 2030 2035

Chip shortages

Local health restriction

Covid-19

Trade restrictions

Relocations

Inflation and energy crisis

Climate initiatives

Downturn Downturn

Geopolitical tensions

EU ban on ICECOP27 goals

Level 5 ADLevel 3/4 AD

Mineral mining concerns

Green mobility
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“A series of revolutions is reshaping the auto industry in depth”

(Luca de Meo, CEO Renault)
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The Move to Green Mobility

Long-term megatrend affecting the entire manufacturing eco-system, especially the semis supply-chain

Prediction
E&Y, 2021
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 Tesla Model 3 has more than $1,500 
worth of semiconductor elements, 
3.6x the average of a car in 20171

A Growing Semis Content: The Perfect Storm

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

 The cost of 
semiconductor part 
in a traditional 
internal 
combustion engine 
ranges from $60 to 
$90

 EV demand increased 
the value of hi-tech 
component by 6-9x 
(~$500)1

1 Source: UBS Evidence Lab; Kearney Analysis

 75% of semis in a EV 
are power electronics1



JCET Group Confidential8

Semiconductor Technologies for Automotive

Semiconductors are integrated in a wide variety of types

SOT/SOD Series DIP/SOP/MSOP/TSSOPTO Series

WLCSP eWLCSP (Sidewalls) eWLB FO-WLP eWLB with AIP

Laminate interposersHybrid assembly

SiP with 

heatspreader

Large modules

fcBGA

Marsupial AiP

Hybrid fcCSP

Wire-bond

Flip-chip

Wafer-level

Discrete

QFP-EP

QFN Cavity MEMSMolded MEMSQFP

Step-cut QFN WB SiP Stacked SiP

Source: JCET 2022

Assembly Technologies (OSATs)Semiconductor Technologies (Foundries)
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Automotive Semiconductor Supply-Chain

Semiconductor players may cause major disruptions and shortages due to lack of visibility and control
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How to Build a Stronger Ecosystem

Major areas of improvement towards a resilient semiconductor supply-chain

Microsystem 
Reorganization

Data analysis

Smart Portfolios

- System carryover

- Device bundling

Semiconductor 
Strategy

Adaptive supply-chain 
models

- Direct buying

- Directed buying 
agreements

- Supplier co-funding

Sourcing
Strategy

Exclusive R&D 
agreements 

Cross-shareholding

Joint ventures

M&As, Spin-offs

Verticalization

Corporate 
Strategy
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Wafer

Known 

Good 

DeviceKnown 

Good 

Device

Wafer

Microsystem Reorganization

Module Test

Module 

BOM

Device 

BOM

Device TestWafer
Device 

Assembly

Module 

Assembly

Known 

Good 

Device

Known 

Good 

Module

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

SiP Test
SiP 

Assembly

Known 

Good 

SiP

 Reduced estate area

 Reduced cost of ownership

 Reduced cycle-time

 Saved multiple tests

 Higher immunity to disruptions

Device 

BOM

Wafer
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BOM

EMS

OSAT

Adaptive Supply-Chain Business Models – F0

Tier-1 buy from IDM; IDM buy from OSAT

Chip

Design

Device 

Assembly

Substrates

Leadframes

Passives

OEM

Substrates

Leadframes

Passives

System 

Assembly

System

Test

▼ Low visibility throughout the supply chain

▼ Rigidity of the cost structure

▼ Dominance of remote supplier latency

▲ Structured web of relationships

▲ Standardized stack of devices, systems, software

▲ Access to extensive supplier base

Wafer 

Fabrication
Device Test
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IDM EMSOSAT

Adaptive Supply-Chain Business Models – F1

Tier-1 buy from IDM and OSAT

Device Test
Wafer 

Fabrication

Chip

Design

Device 

Assembly

Substrates

Leadframes

Passives

Tier-1

OEM

Substrates

Leadframes

Passives

System 

Assembly

System

Test

▼ Tier-1 to manage an additional supplier

▼ Knowledge transfer from IDM (think at test) 

Tier-1 can delegate OSAT to buy wafers from 

IDM; impact on return management and liability

▲ Better visibility as to assembly and test

▲ Risk mitigation as to substrate procurement

▲ Cost model can improve due to reduced avalanche 

of gross margin
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EMS

Tier-1

Adaptive Supply-Chain Business Models – F2

Tier-1 own design and buy from OSAT

Device Test
Wafer 

Fabrication

Chip

Design

Device 

Assembly

Substrates

Leadframes

Passives

OEM

Substrates

Leadframes

Passives

System 

Assembly

System

Test

▼ Capex intensive for Tier-1

▼ Biased decision making for outsourcing to 

foreign IDMs and/or foundries

▲ Focus on IP-intensive devices (e.g. sensors)

▲ Higher visibility as to wafer procurement
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Adaptive Supply-Chain Business Models – F3

OEM buy from IDM

OEM

Device Test
Wafer 

Fabrication

Chip

Design

Device 

Assembly

Substrates

Leadframes

Passives

Substrates

Leadframes

Passives

System 

Assembly

System

Test

▼ 3-way system definition and return 

management (OEM + Tier-1 + IDM)

▲ OEM and IDM can team up to design SoC, up to 

finished device

▲ Optimization of cost is expected due to reduced 

cascaded margins

▲ High visibility towards wafer supply and assembly
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IDM OSAT

Adaptive Supply-Chain Business Models – F4

OEM buy from IDM and OSAT

OEM

Substrates

Leadframes

Passives

Device Test
Wafer 

Fabrication

Chip

Design

Device 

Assembly

Substrates

Leadframes

Passives

System 

Assembly

System

Test

▼ 4-way system definition and return 

management (OEM + Tier-1 + IDM + OSAT)

▼ Knowledge transfer from IDM

▲ OEM, IDM and OSAT team up to design, manufacture 

and assemble/test an SoC

▲ Further optimization of cost is expected due to 

reduced cascaded margins

▲ High visibility towards wafer supply and assembly
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Adaptive Supply-Chain Business Models – F5

OEM own design and buy from OSAT

OEM

Substrates

Leadframes

Passives

EMS

Device Test
Wafer 

Fabrication

Chip

Design

Device 

Assembly

Substrates

Leadframes

Passives

▼ Capex-intensive model for OEM

▼ More rigid decision making for outsourcing 

services

▲ OEM own SoC design and partner with OSAT

▲ Direct or directed buying agreements with suppliers

▲ Optimized cost is expected due to direct buying

▲ Highest visibility towards wafer supply and assembly

▲ Optional JV with Tier-1 to further extend benefits

System 

Assembly

System

Test
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 Evolution from assembly service 

providers towards microsystem 

integration partner

 Flexibility to implement new legal and 

commercial frameworks with OEMs, 

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

Supporting the Transformation

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

F0
Traditional Flow

F2
T1 own Design

F1
T1 buy from OSAT

F3
OEM buy from IDM

F4
OEM buy from OSAT

F5
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



Thank you!

Email us at:

automotive@jcetglobal.com


