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Thailand’s Semiconductor and Electronics Industry

I |. Understanding the global semiconductor supply chain

® The global semiconductor supply chain consists of three distinct stages — IC design, wafter fabrication, and assembly, testing,
and packaging (ATP), which is highly complex and diversified geographically.

® Thailand is the manufacturing base of ATP, representing 2% of the global capacity.

Global Semiconductor Supply Chain

e Front-end process ® o Back-end process e

t Wafer fabrication ﬁE

The fabrication process transforms bare silicon
wafers into functional IC involves an intricate

Assembly, Testing
and Packaging (ATP)

IC design

This process involves cutting the wafer into

The process begins with integrated circuit (IC) individual dies, packaging them to protect

Characteristics

50% of the industry's overall value added.

Chip design is carried out by two main types
of companies: IDMs and fabless firms.

Process design, where engineers use specialized e . ) . :
. , ) . fabrication process with hundreds of precise || from physical damage. After packaging,
Overview electronic design automation (EDA) software . . , . : . , : :
. . steps, including photolithography, etching, || chips undergo final testing for functionality,
to create the blueprints for chips. . . o
doping, and deposition. performance, and reliability.
IC design is highly knpwledge intensive and Wafer fabrlcfatlon is the most crltlcql segmer_lt . ATP can be performed in-house by IDMs
value-added, accounting for roughly 53% of in the semiconductor value chain and is : .
: S . . . or it can be outsourced to OSAT firms.
Industry total R&D expenditure and contributing over currently a major focus of national policy.

The market is highly concentrated due to its
extreme capital intensity, which requires an
upfront investment of tens of billions of USD.

» ATP is less-capital intensive and
employs vastly more labor than front-end
manufacturing.

Geographical
concentration

Concentrated in US (68%%*), Taiwan (21%),
(China 9%)

Concentrated in East Asia: Taiwan, China,
Japan, and S. Korea

» Concentrated in Taiwan (>50%), China
(>20%), and other countries in SE Asia

Key players

Fabless: Apple, Nvidia, Qualcomm, AMD

TSMC, SMIC, UMC

 OSATs: Amkor, ASE, Foxconn, JCET

IDMs: Intel, Samsung, Infineon, Sony, Texas Instrument, Micron, SK Hynix, NXP, Murata, STMicroelectronics, Tl

IDM or Integrated Device Manufacturer is a semiconductor company that handle all

aspects of semiconductor production starting from designs, manufacturing to sales.
Fabless firm refer to a company that designs and markets semiconductors, while
outsourcing that hardware's fabrication (or fab) to a third-party partner.

OSAT or Outsourced Semiconductor Assembly and Test companies provide the

ATP services for fabless firms and IDMs.

Y 4
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Note: * market share of fabless IC design
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Thailand’s Role
in the global
supply chain

Among ASEAN countries, Thailand is a prominent
hub for semiconductor back-end processing. Several
IDMs and OSAT firms have established their APT
facilities in the country. According to SIA, Thailand
accounted for 2% of the global ATP capacity in 2022.

Source: YCST summarized fromWTO, IDC
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I ll. Thailand’s semiconductor and electronics industry landscape: Industry supply chain
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® Thailand's capabilities in the front-end semiconductor industry are limited.

® Conversely, it serves as a production hub for back-end semiconductor and downstream industries, including PCB, PCBA, and
electronic products, with significant investments from leading global firms.

Thailand’s semiconductor and electronics industry supply chain

Status

Players

Y

YAMADA
Consulting Groun

[ Semiconductor industry

Front-end semiconductor ﬂ:é}

IC design Wafer fab

» Afew chip design firms
operate within
Thailand.

* No private wafer fab in
Thailand, there is only
a small-scale facility
operated by
government for R&D.

e Rohm
¢ Silicon Craft

* Nisshinbo Micro
Devices

© YAMADA Consulting Group Co., Ltd.

® @
Assembly, Testing E.:_-
and Packaging (ATP) RE HOSS L
Die FA SMT/ PCBA
Wafer sort Bank Assembly IC test PCB fab lab PTH test

Box build

Downstream related industries ®

Electronics

manufacturing

Final

assembly Testing

» Foreign players dominate the
industry.

* Rely heavily on imported

Relatively mature PCB industry,
supported by significant foreign
investment

Being a crucial manufacturing
hub for electronic devices that
gains advantages by utilizing
IC/ PCBA

inputs, mainly IC wafers and  Significant and constantly
components, from  foreign investment from East Asian Global leading electronic
parent companies. manufacturers like China, device manufacturers have
Taiwan, and Japan chosen Thailand for box build
. Dependency on imported raw operations and final assembly
materials of their finished products.
= Analog Devices = Toshiba " Celestica « Benchmark Seagate = Samsung
_ , _ = Bluechips .
= Microchip * Infineon = Fabrinet = CI Western Digital = LG
= NXP = Sony = Fujikura g;}:‘so' Nidec = Sony
= Rohm = Hana = Chin Poon « KCE Delta = Forth
= SMT .
= Stars Microelectronics = Kyoden * Elec & Ellek Chicony = Cannon
(SMT) = SVI " Mektec NMB Minibea

FIREEX S5 :SC-B
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I ll. Thailand’s semiconductor and electronics industry landscape: Semiconductor & ICs industry (1/5)

® The semiconductor industry is dominated by foreign IDMs and OSAT providers operating assembly, test, and packaging

facilities that depend on imported IC wafers and components.

No. of semiconductor manufacturing by business @

Business activities / products
* IC design

» Semiconductor devices/ICs and parts
manufacturer

» |IC assembly, test, and packaging
Total

No. of factory
3
7

25
35

Thailand’s import of semiconductor devices and ICs

Unit: Billion USD

/

per P

275
_— bg 232
17.7
14.1 I

2020 2021 2022 2023 2024

Top 3 import
suppliersin 2024

(% represent share to
total export)

e Taiwan
40%
0 China
14%

. Japan
9%

IC Design company
= There is limited domestic design houses in the country with only

one local company named Silicon Craft Technology Pcl., who
specialized in RFID and NFC microchips.

Semiconductor devices and parts manufacture
»= |In Thailand, semiconductor manufacturing focuses on discrete

components like transistors, diodes, and LEDs, and items such as
lead frames used in integrated circuit packaging.

Due to the limited number of local manufacturers, the country
relies significantly on imported semiconductor devices and
components.

Over the past five years, imports of semiconductor devices have
grown at a compound annual growth rate (CAGR) of 18%,
spurred by rising demand in both the semiconductor market and
related downstream sectors like PCBA.

IC assembly, test, and packaging (ATP)
= ATP facilities in Thailand are primarily run by both Integrated

Device Manufacturers (IDMs) and Outsourced Semiconductor
Assembly and Test (OSAT) providers, many of which are foreign
subsidiaries that have shifted production locally.

They heavily depend on imported inputs, mainly IC wafers and
components from their parent companies, while assembling
finished integrated circuits for export back to those companies.

Notable IDMs with in-house assembly and testing in Thailand
include Infineon, NXP, Microchip, Analog Devices, and Rohm,
meanwhile, the significant EMS players that offering IC assembly
and test services include UTAC, Hana, and Star Microelectronics.

’//// Note: (1) According to “Thailand’s Integrated Circuits and Parts Industry Report, published in 2021.

comimona  © YAMADA Consulting Group Co., Ltd. 1EHR&EHEKX % :SC-B

Source: ThaiEEI, Thailand Semiconductor Industry Association (THSIA)



. , . . Strictly Private & Confidential
Thailand’s Semiconductor and Electronics Industry 2025406 B

. . _ ) ] Discussion Purpose Only / Z2&7%L
I ll. Thailand’s semiconductor and electronics industry landscape: Semiconductor & ICs industry (2/5)

® Thailand hosts a diverse ecosystem of major semiconductor players, including leading IDMs alongside prominent EMS
providers that deliver comprehensive IC packaging and manufacturing services.

® Especially, EMS companies have capabilities from back-end semiconductor to final assembly process.
Major players and their semiconductor operation in Thailand

Integrated Device Manufacturers (IDMs)

Electronic Manufacturing Service (EMS) companies*

A » Thailand facility serves as a key manufacturing and » Hana facility in Thailand specializes in the IC
nalog ; ) . o ) .
Devices tgstlng hub for high-volume productl(_Jn with Sprt& assembly and test of low to medium pin
Final Test and Tape & Reels Packaging operation”. count IC’s. The company offers state of the
: : . art assembly processes (including Copper
Infineon . ;ir]r:cilgr?iﬁg g(r:]ialliltlizgdf)ogszcraztii?Liinr:lgl'g\’/;eisr?ggétﬁgﬁ - Hana : Wire, Chip on Lead, Multi-Die, Stacked Die,
and power electronics semiconductors ’ ’ Microelectronics Clear Molding, System In Package etc.) and
' test solutions.
* NXP Thailand operates assembly and testing of « IC packaging capacity: 20 million units/ day
standard products, microcontrollers, and mixed . Kev seaments: automotive. medical. 0T
NXP signal ICs, which serve diverse markets including y s€g ’ ’ ’
automotive, secure banking, mobile audio, and * The company provides wafer dicing services
interface/ power solutions. along with a range of IC packaging
solutions—from standard to advanced—and
. Rohm Integrated_ Sysf[ems (Thailand), which is the Stars also offers assembly and testing for MEMS,
main manufacturing site outside of Japan, operates Mi lectronics | Kagi itv: 10 mill its/ d
ROHM assembly and testing ICs facility. leoie * IC packaging capacity: 10 million units/ day
* Other primary products include ICs, transistors, « Key segments: medical, automotive,
diodes, SiC, IGBT, IPM, optical sensors, resistors, industrial module
wireless modules.
* Sony Device Technology (Thailand) operates * The company proy!Qes comprehenswe
Sony asse_mb!y of ' image sensors for aqtomotive gsgmacgigﬂggif]zpab”f;ﬁn;feannIggczg:
Zgg‘Zzt:]?gfésléfigzﬁlogéwces’ and laser diodes for UTAC Thai leadframe solutions, SiP integration, MEMS
& sensors, and power applications.
_ » Toshiba Semiconductor (Thailand) carr'ies out back- . Key segments: Analog, RF, automotive
Toshiba end processes—assembly and packaging—for small
signal devices and photocouplers. Note: *EMS companies offer a wide range of services, including prototype
design, PCBA, box build, final assembly, testing service for electronic
Abbreviations: SiC (Silicon Carbide), IGBT (Insulated Gate Bipolar Transistor), devices, etc. Some EMS companies in Thailand also offer outsourced
.//// IPM (Intelligent Power Module), MEMS (Micro Electro-Mechanical Systems) semiconductor assembly and test (OSAT) service.

crmoms  © YAMADA Consulting Group Co., Ltd. f&#&#ERK%:SC-B  Source: Company’s website, annual reports, public articles 5
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I ll. Thailand’s semiconductor and electronics industry landscape: Semiconductor & ICs industry (3/5)

® Thailand’s semiconductor exports demonstrate a diversified portfolio across DAO, logic, memory, and semiconductor devices.

® DAO chips representing the largest export value at approximately USD 6-8 billion, while semiconductor devices show strong
growth potential with a 10% CAGR.

Thailand’s export of semiconductor devices and ICs

Unit: Billion USD

2020 2021 2022 w2023 m2024

8

6

4

2

Integrated Circuits (ICs)/ Chip
=] DAO Logic Memory Semiconductor devices
=
9o . . . Diodes, transistors, similar
2o . Logic chips perform complex | | Memory chips serve as a . ' . .
£ o .
k] g Erf\a?oSta:r?;;?r::rI:C\:\?r:i’h calculations and operations, | | fundamental component in Sﬁg'g\?gﬁ;?g;I?Se;'scse:r}]'acelgogrg
Bé includ%o toelectro’nics and acting as the “brains” of | data storage and processing Eotin modules or panels, light-
§ SENSOrS P electronic devices, e.g. CPU, | | across countless applications, mittin d'udes (LIFE)D) m’o ?\ted
2 ' GPU e.g. RAM, ROM. emitling dioc » friod
piezo-electric crystals.
:’S * Top 5 markets: Hong Kong, * Top 5 markets: Japan, » Top 5 markets: Singapore, * Top 5 markets: US, Hong
< § Singapore, Germany, Hong Kong, China, Taiwan, Taiwan, Hong Kong, China, Kong, Japan, India, China
g % Philippines, US Mexico Malaysia « CAGR (2020-2024): 10%
§ * CAGR (2020-2024): 5.2% * CAGR (2020-2024): 9.5% * CAGR (2020-2024): -9%
7
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I ll. Thailand’s semiconductor and electronics industry landscape: Semiconductor & ICs industry (4/5)

® Thailand experienced a dramatic surge in semiconductor investment, reaching THB 68 billion in 2023, driven by US-China
trade tensions and comprehensive BOI incentive reforms starting in 2021.

BOI approval projects for semiconductor investment Great acceleration in semiconductor in Thailand

* There is the great acceleration in the investment in

Investment value: Billion THB semiconductor industry in 2023 with the investment value
of approximately THB 68 billion and sustained momentum
80 in 2024.
* The surge in investment is driven by several factors,
70 68 including  stricter U.S. restricions on China’s
semiconductor access, which have spurred the adoption
of a China Plus One strategy, the enhancement of BOI
60 ” incentives, and the country’s robust infrastructure
readiness coupled with strong back-end operations.
50 A comprehensive incentive framework for the entire

value chain

IC (ATP) & t . . . .
40 ( ) & parts » Starting in 2021, BOI introduced an updated investment

policy that includes a new category for investment
promotion covering front-end semiconductor operations,

30 = Wafer while also enhancing benefits for significant investments
22 in IC assembly operations and parts manufacturing.
20 » Design: 8-year corporate income tax exemption for IC
_ and electronic design.
IC and electronic
10 system design « Wafer: 13-year corporate income tax exemption for wafer

3 2 manufacturing

* |IC assembly and test: Extend the corporate income tax
exemption period for significant investments in IC and

2020 2021 2022 2023 2024 .
parts manufacturing from 5 years to 8 years.

Y

commoms  © YAMADA Consulting Group Co., Ltd. 1E#&®EK4:SC-B  Source: BOI, ThaiEEI 7
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I ll. Thailand’s semiconductor and electronics industry landscape: Semiconductor & ICs industry (5/5)

® Thailand is experiencing unprecedented momentum in high-tech semiconductor manufacturing, with three major international
companies making substantial investments totaling over THB 80 billion.

Recent mega investment in front-end semiconductor and advanced electronics

l-'it- TR AESE R * UNIQUE Integrated Technology Co., Ltd. (a subsidiary of Foxsemicon Integrated Technology Inc. of

I Foxsemicon Taiwan) has invested approximately THB 10,500 million to build two plants in EEC (Chonburi and Rayong
province)
To _produce hi_gh- * The plants are dedicated to manufacturing critical components for semiconductor equipment, such as
precision _maCh'nefy high-vacuum and high-purity parts and important modules which tailed made for Etching, Thin Film and
parts used in wafer fab CMP process, all essential elements in the manufacturing of the machinery used in wafer fabrication.

_J'_% e Hana Microelectronics and PTT Group established a JV named FT1 Corporation Ltd., which is set to
LD HANA operate silicon carbide (SiC) wafer fabrication facility.

6”# * The company is expected to invest approximately THB 11,500 million in the first phase of its operations.

During this phase, it will establish a semiconductor foundry that specializes in manufacturing wafers in

both 6-inch and 8-inch sizes. The factory is expected to start operation by mid-2027.

* The outstanding feature of SiC wafers, particularly the ability to tolerate high electric currents and resist
SiC wafer fabrication heat making it suitable for power electronics applications such as data center servers, EV charging
devices, and electrical conversion devices within energy storage systems.

* Infineon Technologies (Germany) will invest around Euro 1.6 billion (approximately THB 59 billion) to the

inﬁneon new facility to operate back-end fabrication, which is advanced packaging for power module, which is the
: key components for electric vehicles, renewable energy systems, and industrial applications.

* This funding will be used to build cutting-edge cleanrooms and production lines, implement advanced
technologies for power module production, support workforce training and development initiatives, and

To produce power strengthen supply chain integration along with local partnerships.

module
» The factory is expected to start operation by 2027.

Y

commmoms  © YAMADA Consulting Group Co., Ltd. fE#&®EK4:SC-B  Source: BOI, public news 8
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® \With over five decades of evolution and global investment, the PCB/PCBA industry in Thailand is mature with advanced

technology.

Thailand’s PCB/PCBA Industry Supply Chain

Upstream Midstream Downstream

* Manufacture of PCB ¢ Final assembly

Electronics design
Manufacture of raw
materials & parts
e.g. copper, FRA4,

Assemble of PCB
(PCBA) according
to the specifications
provided by finished

(assembling
electronic
components and
others integrate

discrete devices, IC, product PCBs with

electronic manufacturers additional parts for

component Testing and quality the finished
control products)

Y

YAMADA
Consulting Groun

© YAMADA Consulting Group Co., Ltd.

&—— 31 companies —e &—— 43 companies —e

87 companies ®

2 companies

Small, 64,
39% Large , 83,
51%
Medium,
16, 10%

MR

1EHREERX S :SC-B

Relatively mature PCB
foreign investment

industry, supported by significant

= The industry has been developing continuously for over 50 years.

» There is sustained interest from foreign investors and
entrepreneurs in Thailand's printed circuit board industry.

= Most manufacturers are backed by foreign investments or
operate as joint ventures with partners from East Asian countries,
as Taiwan, China, Japan, and Hong Kong. In these joint ventures,
foreign shareholders typically hold executive positions to oversee
production and management.

= As of 2023, Thailand accounts for 4% of the global PCB
production capacity and expected to increase to 10% within the
next few years as global PCB manufacturers continue expanding
their investments in the country.

Concentrating on midstream to downstream activities, requires
import reliance

= According to ThaiEEIl, as of 2023, there are 163 PCB/PCBA
manufacturers in Thailand, half of which are large-sized
manufactures.

= Almost all of these companies operate primarily in the midstream
and downstream phases of production, with only two companies
functioning as integrated manufacturers that cover the full range
of activities from upstream to downstream.

= The major raw materials, such as application-specific integrated
circuits (ASICs), which are custom-designed for a particular task
or application, PCBs, copper-clad laminates, resins, and specialty
chemicals, electronic components, need to be imported from
abroad, especially from the customer’s parent companies.

Source: ThaiEEI, Thailand Printed Circuit Association (THPCA) 9
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I ll. Thailand’s semiconductor and electronics industry landscape: PCB/ PCBA industry (2/5)

® Thailand's printed circuit industry primarily operates in the downstream production, focusing on multi-layer and high-density
boards manufacturing.

Examples of PCB/PCBA manufacturers and their operation in Thailand

Company Main products/ services in Thailand

Key parts: Laminate, Prepreg, chemical products (alkaline etching chemical and tin
KCE Electronics stripper chemical)
PCBs: Double-sided PCBs, Multi-layer PCBs, HDI PCBs, Semi-flex PCBs

PCB

Kingboard Laminate
manufacturers

Manufacturing Parts: Laminate, Prepreg, Copper Clad Laminate (CCL)

PCBs: Single-sided PCBs, Double-sided PCBs, Multi-layer PCBs (~26L), HDI & IVH,

Gl el [HEEielilies flexible PCBs, Heavy Copper (~140z2)
Hana Microelectronics COB PCB assembly for electric appliances and other electronic devices

PCBA, Optical Transceivers Signal Multi-Chip Module, On Board Optics Module, High

Celestica (Thailand) Speed Optical Transceiver

Optical Modulator, Optical Laser Source, Optical Transmitter Module, Optical Receiver

Electronic Fabrinet Module, Optical Amplifier and Optical Automotive Module
Manufacturing . . . .
Service (EMS) Stars Microelectronics PCB and FPC assembly with several method including COB, COF, FOG, FOB mainly

for audio and video device, 0T device, and industrial module

companies

Elec & Eltek (Thailand) Multi-layer PCB, PCB for HDD, PCBA for automotive parts
Kyoden (Thailand) Single-sided PCBs, Double-sided PCBs, Multi-layer PCBs (up to 14 layers)

SMT PCB assembly for automotive (gear box, LED lamp) and home appliances

Hansol Technics : .
(refrigerator, air con)

.//// Source: ThaiEEI, BOI, companies’ websites Abbreviations: HDI (High Density Interconnect), IVH (Interstitial Via Hole), SMT (Surface Mount Technology),
JAMADA & YAMADA Consulting Group Co., Ltd.  1E4R& K4 : SC-B COB (Chip-on-Board), COF (Chip on Flexible Printed Circuit), FOG (Film on Glass), FOB (Flex on Board) 10



Strictly Private & Confidential

Thailand’s Semiconductor and Electronics Industry 2025406 A
Discussion Purpose Only / Z2&i%iL

ll. Thailand’s semiconductor and electronics industry landscape: PCB/ PCBA industry (3/5)

® PCB manufacturers in Thailand primarily produce for export (more than 70% of the sales volume).
® The remaining 28% is distributed domestically to serve the demand for several manufacturing products, such as automotive
equipment, electrical appliances, etc.

Thailand’s production of PCBA Thailand’s export of PCBs
Unit: Million pieces Unit: Billion USD
1.65
.}_
1.48
459 455
131 1.32 1.33
Others
362
330 m Multilayer
30 PCBs
Double sided
PCBs
. . . Single sided
PCBs
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
4
Share by sales channel in 2024 2.7% 2.71% 2.5% 2.6% 2.5% World
export

Top 3 export destinations in 2024

Export o 1. China . 2. Japan @ 3.US

72% 15% 15% - 13%

Y

AMADA. © YAMADA Consulting Group Co., Ltd. fE#&®ERs:sc-8  Source: Office of Industrial Economics (OIE), Ministry of Commerce, ITC Trademap 11
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I ll. Thailand’s semiconductor and electronics industry landscape: PCB/ PCBA industry (4/5)

® Thailand’s PCB industry has experienced a significant surge in upstream investment, addressing critical gaps in the supply
chain while expanding into advanced manufacturing capabilities.

Strategic investment trends in Thailand’s PCB industry: From

BOI approval projects for PCB/ PCBA investment ; o :
supply chain localization to advanced manufacturing

» » According to BOI investment approval data, the combined
Value: Billion THB investment in PCB and PCBA exceeded THB 100 billion in
120 2023 and sustain in 2024, which is a clear parallel emerging

107 with the semiconductor industry.

99  The Thai Government has strategically positioned the country
100 to become the regional production hub for PCBs and
assembled PCBs, implementing attractive investment
incentives including an 8-year corporate income tax exemption
for substantial capital investment.

80
* Recent investments have focused on establishing domestic
production of essential components such as prepreg and
60 copper clad laminate (CCL), which are fundamental materials
for PCB manufacturing that have historically been imported.
 This strategic shift toward localizing key components
40 represents a crucial step in reducing supply chain

dependencies and strengthening Thailand’'s position as a
regional PCB hub.

22

20 15 e Simultaneously, the industry has witnessed substantial
10 investments in advanced PCB technologies, including flexible
printed circuits (FPC) and high-density interconnect (HDI) multi-
I layer boards. These sophisticated PCB solutions are
specifically designed to meet the demanding requirements of
emerging sectors such as electric vehicles, Al servers,
telecommunications  infrastructure, and  high-efficiency

electronic devices.

.
2020 2021 2022 2023 2024

m PCB (incl. raw mats, parts) PCBA (incl. parts)

Y

ainohs  © YAMADA Consulting Group Co., Ltd. f§#&®EX4:sc-B  Source: BOI, ThaiEEI 12
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I ll. Thailand’s semiconductor and electronics industry landscape: PCB/ PCBA industry (5/5)

® The substantial investment in PCB industry in Thailand during the last 2 years were led by the global leading manufacturers
from China, Taiwan, and Japan.

Mega investment projects in PCB Industry in Thailand

* Unimicron, a leader in high-end chip substrates and PCBs for Al data centers, announced a THB 1.26 billion
investment to establish a subsidiary in Thailand in 2023. The factory, set to begin mass production in the second
half of 2025, will initially produce PCBs for game consoles and satellites, and chip substrates. Additionally,
Unimicron has secured land for up to five plants, underscoring its long-term commitment to Thailand’s role in the
global PCB supply chain.

Key components * Cheng Yi Technology (Thailand) Co., Ltd. has invested around THB 6.15 billion to produce prepreg and
copper clad laminate (CCL), important components used in the production of printed circuit boards (PCB).

» Taiflex Scientific Co., Ltd., a global leader in advanced flexible printed circuit (FPC) materials with a
headquarter in Taiwan, has Invested US$35 million to manufacture adhesive-less FCCL, with mass production
scheduled to begin in mid-2024. The project is targeting the significant potential in the Southeast Asian
automotive market.

» Mektec Manufacturing Corporation (Thailand) Co., Ltd., a subsidiary of NOK Corporation - Japan’s leading
PCB manufacturer, is investing THB 920 million in advanced technology to enhance their production of flexible
PCBs. This investment aims to expand FPCB and FPCBA production to support the increasing orders in the
electric vehicle group.

» Well Tek Electronics, a subsidiary of Welgao Electronics - a Chinese circuit board manufacturer, has invested
THB 2.5 billion in the first phase to produce a multi-layer high-density interconnected PCBs, which can
reach up to 30 layers of stacked circuits. In addition, the company is preparing to expand with a second phase

Advanced PCBs aiming to increase PCB production capability to 50 layers.

* Peng Shen Technology (Thailand) Co., Ltd., a Joint Venture of Zhen Ding Technology Group (ZDT) and
Saha Group, expects to invest around THB 10 billion to construct a factory equipped with production lines for
SLP, thick HDI, and RPCB, targeting PCB needs for the Al server, communications, and optical module
markets. Additional investment of over 50 billion baht (approximately $1.4 billion) is planned by 2030.

 Compeq, the world's fifth-largest PCB manufacturer based in Taiwan, has invested around THB 10.4 billion to
produce multi-layer PCBs, which can create up to 34 layers of electronic circuits on a single circuit board.

Y 4

AMADA. © YAMADA Consulting Group Co., Ltd. 1§#&®ER%:sc-8 Source: BOI, company’s website and new releases 13
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I lll. Government policy and initiatives: Policy direction

® The policy for developing Thailand’s semiconductor industry aims to transition towards front-end process and embrace
advanced technologies.

® Three main pillars, consisting of investment attraction, manpower development, and R&D — will be developed simultaneously
to create a strong ecosystem.

Policy direction: Strategic shift towards front-end process and advanced technology

IC Design Wafer fab ATP PCB & PCBA
Very few players and Missing link Dominated by foreign players Many factories are SMEs need
capability 9 and rely on import input support on enhancement
| [ I I
- ‘ - ‘
Front-end investment attraction Enhancement of existing industrial capabilities
* Focus on bringing investment into the front-end _ « Strengthen the competencies of existing entrepreneurs to be
Policy semiconductor sector and advanced technology fields, while ready for higher-level technologies
Direction concurrently cultivating an ecosystem, with an emphasis on

human resources development » Encourage production that utilizes advanced technology

Manpower Development EEE R&D & Design Center

(s Investment Attraction éé%

Suitable incentives implementation: Educational Programs and Curricula: Wafer fabrication infrastructure:
Implementation of Upskill and Reskill programs

 Introduction of new educational curricula and
internship opportunities through public-private
partnerships with universities

* To support the critical and capital-
intensive processes, the
government plans to establish key
national infrastructures such as

» To offer high tax incentives to the
investment project in the front-end
semiconductor and advanced
electronics manufacturing, such as

Key_ . . SpeC|aI|z_ed Tralnlng Cen_ters:. . - wafer fabrication centers and R&D
Strategies * |C and electronic design » Establishment of six nationwide specialized training facilities
« Wafer fabrication cente_rs for IC testing, I_C assembly, IC/ PCB design
International Collaboration:
« HDIPCB « Partnerships with leading semiconductor nations to
Target: Attracting foreign investment align local talent with international standards
at least THB 500 billion (~ USD 15 Target: Produce 86,000 skilled workforce and
billion) by 2029 specialized professionals by 2030

e Note: The policy direction presented in this slide is based on the published information from the Semiconductor and Advanced Electronics Strategic Framework
//// and related plans as of May 2025, with detailed strategies currently under development.

cunmcms  © YAMADA Consulting Group Co., Ltd. & &EK%:SC-B  Source: YCST summarized from BOI, National Science and Technology Development Agency (NSTDA) 14



. , . . Strictly Private & Confidential
Thailand’s Semiconductor and Electronics Industry 2025406 B

R ] ) Discussion Purpose Only / s2 &% L
I lll. Government support and initiatives: Investment incentives

® Generous tax incentives, up to 13 years exemption, are offered to attract the investment in the whole supply chain of
semiconductor and PCB industry.

BOI — investment incentives for semiconductor & electronic components industry

Products/ Activities Corporate Income Tax (CIT) exemption period @
= Electronics design e.g. microelectronics, - 8vears
Front optoelectronics or embedded system y
Semiconductor Sl = \Wafer = 13years
& IC
Back- | = Wafersort, grinding, sawed dice, testing = 5 years for the project with machinery investment of less than THB 1.5 billion
end » |C testing, IC module = 8 years for the project with machinery investment of at least THB 1.5 billion
Electronic « Surface-mount devices = 5years for the pro!ect w!th mach!nery !nvestment of less than THB 1.5'b.|II|on
passive = 8 years for the project with machinery investment of at least THB 1.5 billion
@
EOMPEEE = Through hole devices = 3years
» High-Density Interconnect (HDI) PCB = 5 years for the project with machinery investment of less than THB 1.5 billion
» Flexible PCB or multi-layer PCB = 8 years for the project with machinery investment of at least THB 1.5 billion

= Services in key processes to support manufacture . . . . . .
of PCB e.g. Lamination, Drilling, Plating, Routing 3 years for the project with machinery investment of less than THB 1.0 billion

= PCB raw materials: Copper Clad Lamination
(CCL), Flexible Copper Clad Laminate (FCCL),
and Prepregs

= 5 years for the project with machinery investment of less than THB 1.5 billion
= 8 years for the project with machinery investment of at least THB 1.5 billion

PCBA = PCBA, which uses the surface mount technology = 3years for the project with machinery investment of less than THB 0.5 billion
(SMT) to the whole production line = 5 years for the project with machinery investment of at least THB 0.5 billion

Note: (1) Excluding manufacturing of wafer, the projects with further investment in R&D will be eligible to additional CIT exemption for up to 5 years. The number of
.//// additional years of tax incentives depends on the amount of R&D investment. (2) e.g. resistors, capacitors, inductors
comimona  © YAMADA Consulting Group Co., Ltd. 1EHR&EHEKX % :SC-B Source: BOI 15
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I V. Future outlook: Global semiconductor market trend
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® Global semiconductor market are projected to reach USD 1 trillion by 2030 with 9% CAGR (2023-2030).

® Logic will remain to dominate the semiconductor market with the remarkable growth of memory chips, which will be driven
by several factors include the growth of Al, 0T, data storage, cloud computing, etc.

Global semiconductor market by component type

Unit: Billion USD

595 597
476
43%
28%
15% 16%
16%
13% 14% 15%
2020 2021 2022
=P
&

YAMADA
Consulting Groun

© YAMADA Consulting Group Co., Ltd.

CAGR
/ 2023-2030
1,002
&
&
/ > 7%
545 19%
51%
OSD 4%
17%
12%
17%
15% 11% Analog 5%
2023 2030F

Logic chips include microprocessors, such as central
processing units (CPUs) for general-purpose
computing and graphics processing units (GPUSs) for
video rendering.

The logic chip category also includes relatively less
expensive microcontrollers, which are designed to
perform a particular task in applications such as
power windows and seats in cars.

Memory chips store data.

The majority of sales for memory chips are for two
types of products: Dynamic Random Access Memory
(DRAM) and NAND flash.

O: Optoelectronics are used to generate, detect, or
modulate light.

S: Sensors detect or control properties such as
temperature, pressure, and acceleration.

D: Discrete devices typically perform a single electrical
function, e.g. controlling electric currentin an IC.

Analog chips mainly include mainly include power
management chips and signal chain chips, which
convert continuous sensor signals into digital data and
manage electrical power conversion and distribution.

Source: Thai Microelectronics Center (TMEC), PwC, the Congressional Research Service (CRS) 16



Strictly Private & Confidential
2025406 A
Discussion Purpose Only / Z2&i%iL

Thailand’s Semiconductor and Electronics Industry

I IV. Future outlook: Emerging chip demand and PCB requirements

® By 2030, computing, telecommunications, and automotive sector will account for 85% of global semiconductor demand,

driving requirements for advanced logic, memory, and analog chips that require specialized PCB technologies.

2030 Semiconductor: From application and tech-driven demand to chip and PCB requirements

Share by application (2030)

Key Technology Drivers

Major chip categories

Required PCB types

» Al/ ML: Driving demand for high- Lodic & M MCU
[ performance GPUs and specialized ogic emory: S, .
S Computing | 41% ) Al chips ) HBM, GPUs, FPGAS, Al ) I\sﬂlljtl)“stlzgrppccsa HDIPCB,
» Data Center/ Cloud: Fueling server ASICs
processor and memory chip demand
N . .
= Telecommu ) + Implementation of 5G & 6G ) Analog: RF ICs, ASICs, ) :
leco 0 HDI PCB, Multi-layer PCB
@ nications | 9170 networks Analog ICs CB, Multi-layer PC
* A shift towards EVs: Requiring _ Metal Core PCB, Rigid PCB
,5\!1?@ Automotive | 4 5o, ) 3,000+ chips and 100+ MEM ) OSD & Logic: Power ICs, ) (thermal management
&  sector 0 sensors per vehicle, power Sensor ICs, MCUs substrates, high current-
electronics carrying capacity)
O=C |ndusirial . |ncreased_ad0ption of loT _ ) 0SD, Analog, Logic: MCUs, ) _ N
\_ sector 9% ) technologies (factory automation, Sensor ICs, Analog ICs Multi-layer PCB, Rigid PCB
— smart factory)
« Rising demand for advanced Memory, Logic, OSD: .
7 . ) HDI PCB, Multi-layer PCB,
‘ Clontsum_er 6% ) semiconductors in smartphones, ) DRAM, NAND, MCUs, ) Flexible PCB y
electronics wearables Display Drivers

Abbreviations: MEM (Microelectromechanical System), HBM (High-Bandwidth Memory), MCUs (Microcontroller Units), GPUs (Graphics processing units), FPGAs (Field
.//// Programmable Gate Arrays), ASICs (Application-specific Integrated Circuits), RFIC (Radio Frequency Integrated Circuit)

YAMADA
Consulting Groun

© YAMADA Consulting Group Co., Ltd.
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Source: PwC, public articles
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Thailand’s Semiconductor and Electronics Industry

I IV. Future outlook: Trend towards supply chain diversification

® Escalating US-China semiconductor trade conflicts have driven multinational corporations to adopt “China Plus One”
strategies, simultaneously boosting Southeast Asian manufacturing growth.

Supply chain diversification amid US-China tech tensions

Geopolitical Trade Tensions

* The tension are likely to persist and potentially escalate 2020 e CAGR
further with both nations viewing semiconductor capabilities Mil. USD Mkt Share Mil. USD Mkt Share 2020-2024
as CI’itiCc_’iﬂ to natio_nal security, technological leadership, and Viet Nam 2,539 19% 5,846 2504 23%
economic prosperity.

prosperity Thailand 1,546 12% 3,604 15% 24%
Malaysia 3,169 24% 3,401 15% 2%

“China Plus One” Strategy Emergence Cambodia 133 1% 1.411 6% 80%

» The sustained trade tensions and US sanctions on Chinese Others 501 4% 1,274 5% 26%
tech firms have prompted multinational corporations to

o) (o) (o)
adopt “China Plus One” diversification strategies. il=ah (gElsks) 2l g2t A L
. . S . . . China 1,088 8% 642 3% -12%

* This approach involves maintaining operations in China

while simultaneously establishing alternative manufacturing Total 13,263 100% 23,320 100% 15%

The escalation of US-China trade conflicts, which began in
2018 and intensified with ongoing American sanctions
targeting Chinese technology companies, has fundamentally
altered global supply chain strategies.

The United States has deployed export controls and
sanctions to restrict China’s access to advanced
semiconductor manufacturing equipment, aiming to slow
China’s development of cutting-edge chip technology.

China has countered by boosting domestic investment in
chip manufacturing to decrease dependence on international
suppliers.

bases to reduce risk exposure.

‘.//// Source: public articles, ITC Trade Map

YAMADA
Consulting Groun

© YAMADA Consulting Group Co., Ltd. {EHREEX%:SC-B

Southeast Asian Manufacturing Growth

The friend-shoring movement has gained significant momentum in
Southeast Asia, particularly in semiconductor and electronics
manufacturing services (EMS) companies.

The semiconductor trade decoupling has produced measurable positive
effects for ASEAN nations.

According to Trade Map data, US semiconductor imports from ASEAN
sources showed dramatic increases with CAGR 18% (2020-2024).
Conversely, US imports from China declined by approximately 12% during
the same period.

United States import of semiconductor devices*

Note: *HS Code 8541: Semiconductor devices, including diodes, transistors, and similar
devices, as well as photosensitive semiconductors, including photovoltaic cells, and light-
emitting diodes (LEDs)

18
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I V. Business Opportunities in Thailand

® The global market growth and the country’s capability create strong investment opportunities in back-end semiconductors and
the whole supply chain of advanced PCB.

Potential investment areas in Thailand’s semiconductor and electronics industry

Global tech drivers Country’s capability Supporting policies
Applications Current capability & strength Semiconductor and PCB
« Serving as the regional production hub for PCB - Enhance the country as the
Al/ data 0T/ smart : ic base for EV bl _
Telecom EV o + Operating as a strategic base for EV assembly semiconductor and advanced
BETEL evices « Long established manufacturing base of PCB regional hub
electrical and electronics products _ _
 Upholding a neutrally positioning in geopolitical Linkage Industries
ICs PCB matters. + Promote investment in smart
Logic Memory HDI Flexible Current industry gap electronics development
« Heavy reliance on imported materials and parts . ﬁ"r{)‘ to be regional data center
- for PCB u
osD Analo Multi-layer Metal core :
g i « Lack of front-end semiconductor process * EV ecosystem development
Target segments Ly Assembly, P PCB,
. 1E test, | p| (M@E  PCBA,
Power Electronics: T packaging : Box Build

* EV power management systems
» Renewable energy inverters
» Data center power supplies

Analog and OSD:

» Investment opportunities exist in wafer
fabrication for analog and power
management ICs.

1 |
1 |
1 1
1 1
1 |
1 |
. | |
* Automotive sensors and controllers '« These ICs use mature technology and ' |+ Awell-established mid- to downstream
1 1
1 |
1 |
1 |
1 |
1 1

» Thailand presents investment opportunity across
the entire PCB supply chain, notably in advanced
PCBs e.g. multi-layer and HDI boards.

* 10T device interfaces
¢ Industrial automation sensors
* Smart device controllers

lower capital costs than cutting-edge
memory and logic ICs, making them
attractive for investmentin Thailand.

manufacturing network, coupled with a shortage
of locally produced components, offer opportunity
for investments in essential upstream parts.

%7

comimona  © YAMADA Consulting Group Co., Ltd. 1EHR&EHEKX % :SC-B 19
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I VI. Conclusion

Although Thailand’s share in the global semiconductor market is small; it plays a vital role in the international supply chain. The country
specializes in back-end operations and downstream production, notably in sectors such as PCB and PCBA manufacturing.

Although its capabilities in front-end processes remain limited, the country has emerged as an essential manufacturing hub, hosting a
diverse ecosystem of foreign IDMs, EMS providers, and OSAT facilities. This robust production base supports a wide array of
semiconductor products, with PCB manufacturers predominantly focused on advanced multi-layer and high-density technologies for
export markets. Significant investments from leading global firms, particularly driven by the surge in semiconductor demand and
external pressures like US-China trade tensions, underscore Thailand’s strategic importance in the regional supply chain.

Government policies have further bolstered this momentum by offering generous tax incentives and comprehensive reforms, such as
those initiated by the BOI, to attract investment across the entire semiconductor value chain. These measures, centered on investment
attraction, manpower development, and R&D, aim to transition Thailand towards more advanced front-end processes while reinforcing

its strong presence in back-end manufacturing.

With the global semiconductor market projected to reach USD 1 trillion by 2030, alongside rapid growth in sectors like computing,
telecommunications, and automotive, Thailand is well-positioned to capitalize on emerging opportunities and drive further

advancements in the semiconductor and PCB industries.

Thailand presents significant investment opportunities in the power electronics and analog semiconductor sectors. By leveraging the
country's production capacity as a key regional hub, investors can mitigate geopolitical risks while effectively meeting the strong
demand in the Asia Pacific market.

Y
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