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1. IDM mode of MEMS products

Company Confidential, don’t copy Page 3



HANGZHOU SILAN MICROELECTRONICS CO.,LTD

Trends of MEMS products: higher performance, more intelligent; more applications in
different fields.
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Foundry mode: provide services to fabless players; lead the product development of
new category.
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IDM mode: shared by lots of international MEMS giants
2021 TOP MEMS COMPANIES - IN US$ MILLION

Source: Status of the MEMS Industry report, Yole Intelligence, 2022
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T
Necessity of IDM: to solidify capability in low-level processes to render product quality;
to support more product categories to enlarge revenue

. MEMS product: One Product, One Process;

. MEMS market: enormous categories, but small market for each;
high cost to develop specific process for a particular product

«  Different products rely on the same low-level processes, therefore
self-owned fab has the advantage to solidify low-level processes,
and improve product quality;

«  Packaging technology has substantial impact on performance and
reliability for MEMS product, therefore self-owned package fab
facilitates the control and optimization of package parameters;

«  MEMS products need special test facilities different from IC
products, therefore self-owned test facilities have the advantages

to insure parameter coverage and control the cost.
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Feasibility of IDM: to increase equipment reuse to average investment down; to add
non-standard process equipment and reuse mature single-step process asap.
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Advantages of IDM: to lower time-to-the-market and to facilitate technology innovation

and quality improvement
The time to market for new products can be sy m

reduced by 10% to 30%. ] “

To facilitate the collision of MEMS design and

e SEEEEE
process R&D, and therefore help generate new I !! "“I !!““
INEEEEL

product process IDEA and innovate to improve

product performance and quality.

To facilitate the designers to control the entire
product process, control process fluctuations
through the online monitoring module, and

improve product quality.

Continuous innovation in MEMS inertial sensors
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2. MEMS product development in Silan
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Hangzhou Silan Microelectronics Co., Ltd

Silan Headquarters
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Silan Test Factory in
Binjiang
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== IC test

Overview of Sian MEMS in IDM mode
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Process capability: standard & non-standard process & self-owned package/test facility, Silan has

the capability of 10k wafers/month for MEMS product

Process
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Non-standard process list to fully
cover surface micromachining
process:

« Deep reactive ion etch (Bosch);
HF Vapor release;
Double-sided lithography;
Wafer-level bonding;

Atomic layer deposition.
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Package & test: self-owned fab and facilities in full coverage

CP test:

Reliabili § ¢
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20cm free fall 0.2ms@10000g shock 1.2m tumbling barrel
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Achievements: performa provement, reliability improvement and new product
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- SOl-based MEMS products: consider to develop more high-end products (to exploit thicker
device layer and extraordinary mechanical properties of SCS) other than consumer electronics
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Cavity-SOl-based MEMS process
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