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Important Milestones

1987 Foundation of eurasem as an OSAT
1997 Development of first plastic package for MEMS sensors

2001  Acquisition by ElImos Semiconductor AG

2011 Advanced packaging activities EImos Semiconductor - Sencio

2013 Release of Assembly location in Cabuyao (Philippines)

2014 Introduction of nCapsulate -technology

2015 Move to new location in Nijmegen

2018 60 Mio PULS since 2008 0

2021 High pressure sensor package for harsh environment

L
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Facts & Figures

e Unique OSAT in Europe

e Number of employees 50
e The IATF16949 & ISO 14001 certified

e QOver 600 million assemblies supplied to the Automotive Industry
e Development and manufacturing in Nijmegen (NL)
e 600 sgm clean room (class 10.000)

e Far East assembly location Cabuyao (Philippines)
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RF / Radar / Space

Industrial / Medical / Optical
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Source: Microcontroller PIC16F88 in DIP PTH E
Package, Blue Sky Components Limited, UK O_ _ A

SEMI INTEGRATED
PACKAGING, ASSEMBLY &
TESTING
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Packaging, Assembly and Test in Europe
Landscape — Positioning — Challenges

Source: “Intel FOVEROS Architecture”
O Packaging IFTLE 421 - July 2019,
O Phil Garrou (Courtesy of Intel)
O @)

NOV/16, 2022
SEMICON Europa, Munich, Germany



Semiconductor Supply Chain
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Position of OSATs/ SPAT-Service Providers

Move-down

OEM /[ System
Manufacturer

Value Chain

Packaging, Assembly and Test in Europe
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EDA — Electronic Design Automation
IP — Intellectual Properties, Design Blocks
IDM — Integrated Device Manufacturer

OSAT — Outsourced Semiconductor
Assembly and Test

EMS — Electronics Manufacturing Services
ODM - Original Design Manufacturer

OEM - Original Equipment Manufacturer




Worldwide OSAT Landscape

Outsourced Semiconductor Assembly and Test

Share by region
(% of worldwide total, 2019)

B uUs B cChina East Asia® [} Europe Other
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DAO 13 [E}
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Equipment 36 m

Materials 57 m L 30,0

fabngag 56 u o‘ove.
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Source: “The Global
Semiconductor Supply
Chain based on
Geographic Specialization”,
BCG analysis, 2019

DAO = Discrete, Analog, and Other (including optoelectronics and sensors);
EDA — electronic design automation);
1) Mainland China, 2) East Asia including South Korea, Japan, and Taiwan.

NOV/16, 2022
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ASE (w/ SPIL & w/o USI) Il 638
Amkor W6 06! |-> 1 FAB in Europe

IDM + Foundry m I 5 30
JCET Group NS 4 84|

Foundry e | 4 500
Powertech Technology |3 029
Tongfu Microelectronics =) 394
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2021 total SPAT market S75B

OSAT portion $39,5B
Expected 8% CAGR 2022-2027

Sigurd Microelectronics ™| 605 096 *
Orient Semiconductor Electronics B 576 %\)‘ “e
Hana Micron (w/o Hana Materials) ®[556 “O °\‘\\
SFA semicon B|537 SP“
Carsem ®(5]7 O 50)(
Tong Hsing ®]500 ?
Ardentec B[430 “O

Source: “Top OSAT Ranking by 2021 Revenue [SM) — Intel and
TSMC added”, Advanced Packaging Quarterly Market Monitor
Q1 2022, YOLE Développement

Packaging, Assembly and Test in Europe Page 7
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European OSAT Landscape

WEWEW W
Independent Europe-headquartered OSATs/ SPAT-Service Providers /psemir

* SEMI “Worldwide OSAT Manufacturing Sites Database, 2019”

* 360 facilities (120 companies), Europe 16 facilities (15 companies) only

WW OSAT Database 2019: 360 facilities

/ m US, CAN, SA

m Europe

v

ESPAT-Study: 90 facilities (65 companies), largest have ~300 employees and ~40-60 Mio€ revenue

* Typically:
High-Value Markets, Low/Medium Volumes, Specialized, Customized, Niches

= AP, Japan, India

®* Markets:

Medical, Healthcare & Life Science; Automotive & Mobility; Industrial & Automation;
loT, lloT; Telecommunication Infrastructure; Aerospace & Aviation; Military & Defence

* Applications:
Mainly Sensors & MEMS; Opto-electrical; Photonics; Hi-Rel;, Power

* Market Size (SPAT total, including IDMs, Foundries, OSATs/ SPAT-SP) 2021: $75B = 2025: $85-110B
® 2021 in Europe estimated < 3% ~ $2,2B

® 2021 by Independent Europe-headquartered OSATs/ SPAT-SP addressed market estimated 10% = $220Mio

NOV/16, 2022 Packaging, Assembly and Test in Europe Page 8
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Advanced Packaging in Europe? wIw ATj

R&D - YES / IDMs - YES / Europe-headquartered OSATs - PARTIAL 5 semr

* High Volume Mobile communication and Server/ HPC/ Al have been driving Advanced Packaging

* Technology gap in MFG has been growing in the last 3 decades w/ outsourcing of MFG to SEA

- UBM, Bumping/ SBA

- FlipChip (FC) Assembly

- CUF, MUF, NF-UF

- Stacked-Die WB Package
- System-in-Package (SiP)

Die Attach and ~ Capillary and
. Wire Bonding 9GS & #l Mold Underfill

"N

Flip Chip
and WLCSP
Assembly

- FP pbump and CuP FC

- WLP/ WLCSP (RDL)

- FO-WLP/ e.g. eWLB, InFO
- 2.5D/ TSV Interposer

- 3D/ TSV Packaging

- D2W, W2W

- Hybrid Wafer Bonding

Dam&Fill

= Transfer
Molding

B Giob Top

Example of typical Technology Toolbox of independent Europe-headquartered OSAT

NOV/16, 2022 Packaging, Assembly and Test in Europe Page 9
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Large OSAT Investments for Capacity Extension ViV

Did you hear similar news from the US or Europe? /psemir

°* NOV/10, 2022: “ASE Breaks Ground on New Chip
Assembly and Testing Facility in Penang, Malaysia
(ASEM)”

* will be completed in 2025
® will create 2,700 additional job

* will comprise 2 buildings (Plants 4 and 5) with a built-up area
of 982,000 square feet

* ASEM will invest $300 million over a period of 5 years to
expand its production floor space (w/ plant 4 and 5 total of 2
million square feet), procure advanced equipment, and train
and develop engineering talent

°* NOV/21, 2021: “Amkor Technology, Inc. is growing
once again: New factory in Bac Ninh, Vietham (ATV)”

* will invest a total of $1.6 billion to develop a manufacturing,
testing and assembling plant

* will disburse $520 million during the first five years

® 23-hectare plot, groundbreaking March/April 2022

® projectis due for completion in 2035

NOV/16, 2022 Packaging, Assembly and Test in Europe Page 10
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European OSAT Landscape
Changes by Regional Sovereignty/ Independent Supply Chain efforts 6 semr
* European-owned SPAT Manufacturing SMEs don’t have good chance to be considered by IPCEI ME/CT2, CHIPS Act

* Announced to support SMEs and Manufacturing too, but barriers are too high

® Support given mainly to R&D, large IDMs, Foundries, multinational OSATs not headquartered in Europe and Suppliers

SPAT Manufacturing SMEs don’t have the size and financial backing to invest significantly

High cost in Europe, low margin business, high level of competition in SEA, missing customer commitment/ volume guarantee

* Need to close technology gap first before being able to offer the requested “disruptive new leading-edge technologies”

Only large OSATs can afford investments in e.g. Wafer Level Packaging (WLP) technologies (Fan-In and Fan-Out WLP/PLP)
® Thin-Film processing line, Redistribution layer (RDL) = Cost of a complete line between 50-80 Mio€
* Partially UBM and Bumping in independent European OSATs/ SPAT-SPs available only

We need the support from IDMs, System Manufacturers, Integrators, Product Companies, OEMs
* Long term commitment, co-financing, funding, and volume guarantees to justify investments = Rol via line loading
* Ifitisall about prices only, any effort is useless - This will not work!

® Customer often expect “High Volume China Prices” for low and medium volume production in Europe

* In good faith co-operations 2-3x higher price is generally accepted, some are at 8-20x today
(depending on complexity, yield and quality requirements e.g. automotive Zero Defect, no repair)

NOV/16, 2022 Packaging, Assembly and Test in Europe Page 11
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European Chapter of SEMI integrated Packaging, Assembly,
and Testing — Technology Community (ESIPAT-TC)

SEMI INTEGRATED

Chair Vice-Chair PACKAGING, ASSEMBLY &
Oliver Maiwald Steffen Krohnert S'PATE%
B T B - | i
Sl Hettd 4o ESPxT Co-Chair (APC)
el Peter Cockburn
SEMI Coordinator //_—COhU
Ana Bernardo

/psemr

Executive Committee Members
Robert Giertz Jan de Koning Gans Jonathan Abdilla Sven Rzepka
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ESIPAT-TC + APC SEMI Members
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How is the EU going to scale to 20% marketshare?

e Close/advance the technology gap

e Invest € 1.0 Billion of the EU-Chips ACT in OSAT
not in IDMs which do assembly for themselves in EU

e Fund capacity growth with automation and robotics

e Allow funding for assembly tools and machines which can
also be used for manufacturing

e Reduce tax on electrical power

- confidential =



O5AT cost tructure

assembly revenue
equipment
material cost
transport

salaries

energy
housing
profit

100%
18%
28%

3%

6%
4%
1%

OSAT / Product Cost structure

PULS

Equipment 40%

Material 29%

Employee 31%
100%

sencio

QFN 7x7 open cavity

Equipment 40%
Material 40%
Employee 19%

100%
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Energy prices September 2022 ($/kWh)

e https://www.globalpetrolprices.com/electricity_prices/

Aruba 0.338

lsrael  ["9938 MF‘ 0.2 Latvia 0.340

Luxembourg /@443 Ivory Coast 0.207 France |['0340
Brazil 0.144 :

Dakistan - Portu QEI_| 0209 Slovakia 0.370

. Barbados 0.377

Hunoar. 10149 CostaRica  [lgi3%7 - —

Philippines 0.149 LYyprus
usA  [iorsD Japan 0221 Poland  ["0/404
e Romania |§.222 Denmark | 0.412
Colombia 0.152

i d
Cameroon | 0.155 Estonia 0.230 Cayman Islands 0.432
Oman | 0.156

Burkina Faso | p.459

Mai 0160 Creece | 0.230 Czech Republic | 10464

Macao | 0.163 Honduras 0233 Lithuania 0.472

Peru  |9985 \ Austria 0516

Malta | 0.165 5[@ 0.241 Italy 0.560
Hong Kong 0467 Bahamas | 0.250 nds

Belize ['gi74 T Metherlands | 0.680

Guatemala  [[0.477 Eelgium 0252

Germany 0779
Switzerland 0.179

|
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Salaries (hourly rates) =
e The Netherlands: 38.3 €
e Germany: 37.2 €
e Romania: 8.5 €
e Thailand: 4.5 € -
e The Philippines: 2.5 €

2021
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International
Exa m p I e frO m U S Microelectronics
Assembly & Packaging
Society

Workshop on
ONSHORING

ADVANCED PACKAGING AND ASSEMBLY

www.imaps.orglonshoring

July 10-12, 2023
Westin Tyson's Corner | Washington DC

BUILD
’P ELECTRONICS
7 BETTER

“We are excited to bring together packaging and assembly supply chain stakeholders to
discuss DoD onshoring initiatives. During the event, aftendees will hear from DoD leaders and
industry performers on currenf and future programs and participate in collaborative discussions
fo inform and address U.5. Government requirements for advanced packaging. This workshop
serves as a unique opportumity to interface with multiple levels of Government leadership, the
Defense Industnal Base, and Commercial Suppliers, all of whom share a common goal to
reshore microelectronics manufacturing.”

Brandon Hamilton - Booz Allen Hamilton
Onshoring Event Technical Chair
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What is our NL/EU USP?

e Customer and service oriented

e Complexity / creativity => Niefie markets

e Non-commodity => Niche markets

e Customized => Nichg markets

e Small / medium volume => Niche markefs

e Edge of existing technologies => Niclhre.markets
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How can we, already in the beginning link packaging to chip design?

e Early stage involvement of package design

e Co-Development of assembly and IC design
(e.g. pressure sensor)

e Create a tool set / guidelines for
standard/customized packages which can be shared (PDK)
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How can we convince local NL/EU companies to use local packaging?

e Mindset
e QOctoberfest is more attractive than 4-daagse
e Pool of tools for standard packages at Sencio

e Optimal packages (cost efficient and high performance)
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Overview Registration Venue Exhibition Sponsors Agenda

EINERASEEYILIYE and Test - Workshop 20

SEMI INTEGRATED
PACKAGING, ASSEMBLY & e
TESTING Us-y/ 329

N
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European Chapter

European Packaging, Assembly, and Test - Workshop 2023
Aiming at facilitating mutual engagement, the European Packaging, Assembly, and Test - Workshop 2023 will foster collaboration
among semiconductor packaging, assembly, test manufacturing, and design experts along the complete semiconductor packaging

supply chain, to collectively strengthen the semiconductor packaging eco-system in Europe.

Key topics presented Highlights Organized by:

e European market
and supply chain * Exciting Exhibition

e European OSAT industry * Seminal Keynotes ) )

capabilities ¢ Invited Speakers functional packaging center
* Device and packaging o Official visit to Sencio Facility
* Networking and business Sencio B. V.

rhallanaing Hmac opportunities Transistorweg 7,

manufacturers trends in




sencio

Unique OSAT in Europe !!!
One-Stop-Packaging solution provider




