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Driving Advanced Packaging from Core Competence to Core Business

Conventional Semicon Back-End
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Panel Level Packaging EU OSAT in The Netherlands






Nexperia | Portfolio in the semiconductor market

Learning and decision making

Firmware and software

Switches & circuits

Simple
i?nasgoeli microcor?troller Bluetooth SoC  Complex CPU GP

Nexperia Portfolio

Product Complexity (Examples
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Nexperia delivers 100 Billion chips per year
56 full-sized football fields
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Semicon | Today’s Front-End and the Back-End

Front-End wafer fab: “"Wafer Lithography”

Many devices on a large wafer
Batches process in same steps
Many parallel operations + fully automated

Furnace

Back-End factory: "Assembly, Test & Packaging”

Rows and rows of machines doing the same things

Most steps discrete, one by one, product after product

Cost effective BE Equipment has always been the differentiator
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Source:https://www.lemonde.fr/en. Semiconductors-the-tiny-chips-
powering-the-global-economy



https://www.lemonde.fr/en/semiconductors-the-tiny-chips-powering-the-global-economy.html
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State of the Art ITEC Die Bond Equipment







Backend 2.0: Produce on Panels in stead of leadframe

« Superior chip performance, less dissipation
« Cheaper cost structure, higher density

« High level of standardization, scalability

« Environmentally sustainable
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Semicon | Sequential operations Units Per Hour (UPH) is the key metric

Source: https://youtu.be/6xFNmMytKfg?si=TFZIcOt74bzvLDHF

Wirebonding Techniques Watch& Learn
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https://youtu.be/6xFNmMytKfg?si=TFZIcOt74bzvLDHF

Semicon | Parallel operations Product Density (#/mm?) is the key metric
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Process flow | Panel level packaging

Die attach

Molding

Laser drill

Plating

Litho +
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K. Ding, Z. Wu, M. Huang, B. Zhang and J. Cai, "A Novel Panel Level Double Side Embedded Package for Small Size Power Devices," 2019 IEEE 69th
Electronic Components and Technology Conference (ECTC), Las Vegas, NV, USA, 2019, pp. 1306-1311, doi: 10.1109/ECTC.2019.00202.
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“LIGHTS-OUT" CAPABILITY FULLY AUTOMATED BACKEND

Overhead Hoist Transportation (OHT) interface
Automatic Material/ consumables exchange

Closed machine operations

Fully automated Product Type changeover







Laser Based Assemblg - Technology Toolbox

olst Centre

Powered by imec & TNO

LIFT (Laser Induced Forward Transfer) of materials and components between substrates in proximity

At Holst Centre: Proprietary release stacks used to transfer components and interconnect materials via a low-cost laser source
NXT

GEN Interconnect Printing Component Transfer

&—— Release layer
mjcqu[_V)s

e—— Target substrate

high-throughput noncontact digital permanent release layer high resolution non-explosive accurate high-throughput noncontact die-on-demand

Holst:Centre =/Accelerating lnnoyation




Component Transfer - Fast Accurate Selective Component Transfer

; olst Centre
" . . . y Powered by imec & TNO
Laser Die Transfer of components between substrates in proximity e

T Component Transfer

hightech

Process Dynamics Process Reproducibility

Die count: #1

&—— Release layer

@—— microLED
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e— Target substrate ~pigtiolst Centre
non-explosive accurate high-throughput noncontact die-on-demand

Holst Centre - Accelerating Innovation










Adaptable aperture to support different chip sizes and aspect ratios

500 pym 500 ym
L | | |

500 ym 500 pm
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EU Semicon Autonomy
Supply continuity
Sustainable / GreenTech
Time-to-market Innovations

How?

Competitive cost structure

Produce on panels

Standardization
Industrie 4.0 “Dark Fab”




Can we make the business case?

Panel Level Packaging - Die Free Package Cost (DFPC) Roadmap

Main cost-drivers:
« Die Bond

10’_._1—.70 12%) (-50%>
88 « Testing
74 = Laser Drilling/ Bumping
I « Automation
DFPC [-] 5‘0
(normalized) I

Best OSAT Ref. PAN-NL 2028 PAN-NL 2030 PAN-NL 2034

I te c- ' innovation neways

i forlife

« Turnover of 100-200M$/year, with a sound margin > 40%

« High-volume capacity of 10-20Bpcs chips by 2030

« 1,000,000 Panel Starts Per Year

« One or two IDMs to support the EU target of 20% Chip manufacturing in Europe
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PAN-NL Joint Venture - “"Fab loading > 65% for break-even”

[]EU chip IDM’s

High-mix OSAT OSAT Collaboration in Advanced Packaging
B Universiteit/ onderzoek

« Competitive manufacturing of High-Volume Chip for EU-based
Integrated Device Manufacturing, o secure EU Supply
Continuity of essential chips.

Governance t.b.d.
Reference ESMC

« EU based, High value, Small and Medium volume production.
Governance Neways
}H}neuuags

« TNO-CITC Research and Development pilot line for Research and
Technology Institutes and Universities
Governance by TNO-CITC
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https://esmc.eu/en/index.html

Advanced Packaging on the Technical Readiness Level scale (TRL)

TRL-1 TRL-2 TRL-3 TRL-4 TRL-5 TRL-6 TRL-7 TRL-8 TRL-9

Basic Technology Experimental Technology Tech valid. Demonstration Demonstration System complete| Successful
Principles Concept Proof of Validation in relevant in relevant In operational and mission
Observed Formulated Concept environment environment environment qualified operations
Fundamental Technological research Product demonstration Competitive
research Manufacturing

Advanced Chip Packaging Pilot Line Sn:,?!d/ul\c/'t?g:]umn\ém
Goal: Verification & validation of Advanced Packaging OSAT / PAN-NL Panel Fabrication Plant

Technologies + First Industrial Deployment in SMV Line

Program: IPCEI - Advanced Semiconductor Technologies Goal: Advanced Packaging manufacturing
Timeline: 2027-2032 Program: EU Chips Act 2.0
Investment: 70-100MEur  [NM= NeXperia Timeline: 2027-2034

:r:P >H5neuuags Investment: 200-400MEur

The TRL Scale as a Research & Innovation Policy Tool, EARTO Recommendations 31



https://www.earto.eu/wp-content/uploads/The_TRL_Scale_as_a_R_I_Policy_Tool_-_EARTO_Recommendations_-_Final.pdf
https://www.government.nl/latest/news/2025/09/29/all-eu-countries-join-semicon-coalition-to-secure-technological-leadership
https://cccnl.nl/en/news/interessepeiling-ipcei-advanced-semiconductor-technologies-ast
https://cccnl.nl/en/news/interessepeiling-ipcei-advanced-semiconductor-technologies-ast
https://cccnl.nl/en/news/interessepeiling-ipcei-advanced-semiconductor-technologies-ast

Envision

A lights-out factory, producing chips, wafer fab, assembly & test, in high volumes, at the right cost
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