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2023 geographic productlon forces
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(Source: Status of the MEMS Indus try 2024 L. Yole Intellic gence, June 2024)
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® Europe & ME @ North America @ Greater China @ Greater China @ Japan @ Malaysia and
Mainland Taiwan Singapore
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2023-2029 MEMS MARKET FORECAST BY END-MARKET

Source: Status of the MEMS Industry report, Yole Intelligence, 2024

® Consumer
® Automotive
® Industrial

® Medical

® Telecom

® Defense and Aerospace $9.8B

2023 CAGR 4%

$3.6B
CAGR 5%

@ YO!-E www.yolegroup.com | €Yole Intelligence 2024
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ADAS and safety ecosystem expected in the long-term

4 ) a Safety and \ / \

Legacy applications and autonomy: New applications and players
players volume impact
Image sensors AEB, LKA, ALKS + Driver monitoring Same + other eyes-off applications:
onsemi <3 OMNIVISION® <7 / Same players, strong volume increase
SONY Panasonic
Radar sensors ALEB, LKA, ALKS + Child detection Same + other eyes-off applications: g3 mebileye
@ BOSCH  (@ntinentals *APTIV rbe % -
rORVIA DENSO veoneer Qroe %UHNQEQ werasRadSee <°)) ) | vayyar
LiDAR sensors ALKS DENSO Same + other eyes-off applications:
Valea Gntinental 669 HESAI @ cceron INNOVIZ 5 wuminAr %::%.
Ultrasonic sensors | Parking assist RS DENSO Parking assist
, N Same players, limited volume increase
N4 ®BoscH °*APTIV:-
MEMS Airbag and ESP. mullata Ly Airbag and ESP
accelerometers ® BOSCH )¢ Panasonic Same players, limited volume increase

Inertial Combo/ | Airbag and ESP  Ly7 Panasonic Airbag and ESP

IMU 3
&) soscy PO W Doevices Same players, limited volume increase
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2022-2035 sensor’s & functionalities integrat

lon roadmap
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Today 2028 2035
Ambient light + MEMS Microspeakers + Vital sign monitoring
D Microphones + 3D Sensors

CMOS Image Sensors + €Compass .
Data analysis and

I"; ed d 2 :
Y Microphones + PPG (Blood pressure, SpO;) Al implementation
N P %{P Accelerometers + Ultrasound (command)

- IMU + Temperature

Proximity sensors

B cereicecoesesessess ~ +Galvanic skin response

+ PPG (blood pressure, Sp0O.) + Bioimpedance

L + Microfluidics
Bod IMU
e PPG (HR + SpO,) + Blood pressure (PPG)
-8 Proximity sensors + Ultrasound (command) + CGM (optical detection)
{:cf,..) Pressure sensors + Galvanic skin response + Environmental combo
Microphones + CGM (RF, microneedles)
ECG
Temperature sensors
=\ IMU + RF based monitoring
! PPG (HR +5p0;) + Galvanic skin response
Temperature
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Thailand’s Electronics Industry Structure

CCL, FCCL, Lead Frame, Wire Bond, etc.

Upstream | — : , — -
. . : urface quipment/ asic metal/
Material ‘ Wafer | Chemicals Welding | Treatment Instrument Precision metal
and Equipment
‘ Passive Power Battery :
PCB Components Connector Supply Module Cabinet
M . d Nippon Mektron, Kyocera, Murata, Fujitsu, Yazaki, Fujikura Delta Electronics, Delta Electronics,
I St ream Fujifkura Electronics, CMK, ROHM, NIC Components, Electronics, I-PEX, Lite-On, TDK, Murata Panasonic, GS-
Kyocera, Nitto Denko, KCE, ELMNA, Sumida, Royalohm, Molex, Lear, ERNI Manufacturing YUASA
CO m p one nt S Samsung Electronics, Chin-  Samsung Motor, Samwha,
Poan, Elec & Eltek Chinsan Electronics, Toki
Display & Acoustic Camera Ovtical lens LED Memory /
Touch Panel Components Module P Components HDD
LG Electronics, Merry Canon, Samsung Lite-on, Toshiba Tashiba Semiconductar,
TCL Electronics, Electronics, Sharp Semiconductor, Seagate, Western Digital,
Sharp Toyota Gosel HGST
Downstream : ) .
Electronic Manufacturing Services (EMS)
Assembly
SlIX, UMC Electronics, Kimball Electronics Group, Sumitronics, Katolec, Sanmina, Benchmark,
M anu fa Ctu rin g Ducommun, New Kinpo, WKK Technology, SMT 'I'Iechnologles, Fabrinet, SVI, Hana Microelectronics

Computer Brand I I

Consumer Electrical and
Electronics Brand

Hitachi, Panasonic, Toshiba, Sharp, Canon, Casio, LG,
Samsung, Bosch & Siemens, Daikin, Mitsubishi, Electrolux,
Fisher & Paykel, Haier, Singer, ...

137 : [TRI, Taiwan 6

L. ..

and Brandin
g Mobile Phone Brands

Samsung, LG, iMI, OPO, Honor, Vivo, ASUS, Inhon,

Lenovo, Toshiba, Sony Samsung, HP, Dell,
ACER, HTC, Nokia, Sony, True, Lava, Acatel, ...

Acer, ASUS, M5I, Gigabyte, ...
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Center of Microelectronics Devices and Design (CMDD) CS)
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Objective: ELECRCAL AND ELECRONICS IWSTVTE
- Stimulating the country’s high value electronics industry ecosystem by focusing
on design activities parts of intelligent electronics systems (IC, PCB, HDI PCB)
which is the foundation of future high technology industries.

- Being a connecting point of domestics and global entrepreneurs, educational
institution and government agencies to encourage knowledge exchange and
utilize resources in related industry.

- Providing services, training and consultant in design and analysis of
analog/digital IC, sensors, power devices, electronics system both prototype

and testing development.

- Providing hardware and design software (EDA) infrastructure according to
design and development in high value electronics system.
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