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Demand uncertainty remained a key concern for semiconductor players in 3Q22 as tech supply chain
inventories continued to increase in the prior quarter. We expect inventories to peak exiting 3Q22, with new
order cuts underway and heading into high season demand. Memory makers face near term downcycle but
continue to focus on manufacturing technology migration, including the adoption of Extreme Ultraviolet (EUV)
in DRAM (Dynamic random access memory ). For investors, we believe these technological developments are
key to watch and may provide favourable upside opportunities on the industry’s next upcycle.

— ? Keynotes

= Tech supply chain inventory continued to rise in 2Q22, driven by slower end-market demand and supply
chain concerns. For foundries, utilisation rate remains high for top-tier foundries but lowered for tier-2
players. As we go into 4Q22, more visibility on 2023 demand will help the industry execute necessary cuts
to reach healthy demand-supply conditions.

= The adoption of Extreme Ultraviolet (EUV) lithography has been relatively low in DRAM compared to
advanced logic semiconductors. But leading Korean memory makers are now leveraging the technique to
drive greater bit growth per wafer and reduce costs.

Inventory Correction Underway

The tech supply chain inventory continued to move up in 2Q22. Semiconductor inventory was up 5 days quarter-
on-quarter to 97 days in 2Q22, above the 86-day 2Q average since 2019 and the 71-day median over the past
decade.” The higher inventory is caused by slower end-market demand for tech and supply chain concerns since
Covid-19. With order cuts now underway, inventory may peak exiting 3Q22 and start to lower with high season
demand. We should get more visibility of 2023 demand going into 4Q22, which will help the industry execute
necessary cuts to reach healthy demand-supply conditions. Auto IGBT (Insulated-gate bipolar transistor) and other
industrial power chips are the only products under relatively tight supply.

" Source: Credit Suisse, September 2022
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Tech Supply Chain Inventory Has Continued to Rise Since the Pandemic

Source: MS, Refinitiv, September 2022
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Besides Apple and server, the demand trend remains weak across most downstream verticals. Chinese Android
smartphone suppliers continue to face a challenging macro environment in overseas markets and from the zero-
Covid policy impact in China. The International Data Corporate (IDC) forecasts global smartphone shipments to
decline by 6.5% year-on-year.2 However, iPhone demand remains healthy after the iPhone 14 launch, with a longer
lead time for the iPhone Pro/Pro Max models. For PC, demand deterioration impacts the semiconductor supply
chain. The IDC has again reduced their global PC shipment forecast from -8.2% to -12.8% year-on-year in 2022,
representing 305.3 million units.3

For foundries, utilisation rate remains high in 2H22 for top-tier players like TSMC. Ongoing weakness from
terminal makers will likely impact the utilisation rate in TH23 as fabless companies adjust their orders to work
down inventory. Key US customers such as AMD and Nvidia are already hit by weaker-than-expected demand. Tier
2 foundries’ utilisation rate has moved lower amid an oversupply of various consumer electronics-related
semiconductors like display driver integrated circuits, radio-frequency chips, image sensors, etc.

Despite order cuts broadening and the drop in utilisation rates, we are yet to see any major cracks appear in
foundry pricing. In fact, TSMC is expected to raise its wafer price by a single-digit percentage in 2023. We expect
foundries and memory makers to announce 2023 capex cuts as they draft their budgets, which will impact
semiconductor equipment suppliers.

Increasing Adoption of Extreme Ultraviolet in DRAM manufacturing

A key focus for memory makers is to achieve the highest bit growth per wafer with the lowest cost. Extreme
Ultraviolet (EUV) lithography uses shorter wavelengths at 13.5 nanometres (nm). Compared to Deep Ultraviolet
(DUV) lithography, which uses 193nm wavelengths, EUV enables the drawing of finer circuitry, and thus the same
amount of surface area can store more data.

2 Source: IDC, September 2022
3 Source: Ibid.
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DRAM Cell Size Continues to Shrink as Technology Migrates

EUV has been used extensively in the production of advanced logic semiconductors. But for DRAM, the adoption is
relatively low. There are several challenges with the application of EUV in DRAM, such as the yield of EUV mask
blanks, capacitor design, etc. DUV processes typically use multiple masks to create a single wafer due to the
complexity of the circuits. More masks used means more process steps are required, lengthening the production
lead time and leading to higher costs. On the other hand, EUV can draw circuits in smaller and more detailed
formations, which enables the adoption of single patterning. Single patterning with improved yields will save time
and cost.

Samsung is one of the industry's earliest adopters of EUV for DRAM. Their use of EUV will notably widen in 1-alpha
nm process nodes, with the number of EUV layers extending to five layers for DDR5 (Double data rate 5) products.
As a result, the company expects EUV to bring around a 10% cost advantage in DRAM. Elsewhere in South Korea,
SK Hynix plans to use EUV technology for the production of all its 1-alpha nm DRAM products going forward. The
company projects 1-alpha nm to achieve a 25% increase in the number of DRAM chips produced from the same
size wafer compared to the earlier 1z nm node. In the US, Micron's plans for EUV adoption are slower. The
company will not use EUV for production until 1-gamma nm for limited layers and 1-delta nm for more layers.

Overall, bit density improvement has been slowing in recent years. Considering the relatively limited scale of EUV
adoption to date, the cost benefits have not been reflected in financial results in a noticeable manner yet.
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Leading Korean Players Have Accelerated DRAM Technology Roadmaps

Source: Bernstein, Company data, November 2021
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Disclaimer

No distribution, solicitation or advice: This document is provided for information and illustrative purposes and is intended for your use only. It is not a solicitation,
offer or recommendation to buy or sell any security or other financial instrument. The information contained in this document has been provided as a general
market commentary only and does not constitute any form of regulated financial advice, legal, tax or other regulated service.

The views and information discussed or referred in this document are as of the date of publication. Certain of the statements contained in this document are
statements of future expectations and other forward-looking statements. Views, opinions and estimates may change without notice and are based on a number of
assumptions which may or may not eventuate or prove to be accurate. Actual results, performance or events may differ materially from those in such statements. In
addition, the opinions expressed may differ from those of other Mirae Asset Global Investments’ investment professionals.

Investment involves risk: Past performance is not indicative of future performance. It cannot be guaranteed that the performance of the Fund will generate a
return and there may be circumstances where no return is generated or the amount invested is lost. It may not be suitable for persons unfamiliar with the
underlying securities or who are unwilling or unable to bear the risk of loss and ownership of such investment. Before making any investment decision, investors
should read the Prospectus for details and the risk factors. Investors should ensure they fully understand the risks associated with the Fund and should also
consider their own investment objective and risk tolerance level. Investors are advised to seek independent professional advice before making any investment.
Sources: Information and opinions presented in this document have been obtained or derived from sources which in the opinion of Mirae Asset Global Investments
(“MAGI") are reliable, but we make no representation as to their accuracy or completeness. We accept no liability for a loss arising from the use of this document.
Products, services and information may not be available in your jurisdiction and may be offered by affiliates, subsidiaries and/or distributors of MAGI as stipulated
by local laws and regulations. Please consult with your professional adviser for further information on the availability of products and services within your
jurisdiction. This document is issued by Mirae Asset Global Investments (HK) Limited and has not been reviewed by the Securities and Futures Commission.
Information for EU investors pursuant to Regulation (EU) 2019/1156: This document is a marketing communication and is intended for Professional Investors
only. A Prospectus is available for the Mirae Asset Global Discovery Fund (the “Company”) a société d'investissement a capital variable (SICAV) domiciled in
Luxembourg structured as an umbrella with a number of sub-funds. Key Investor Information Documents (“KIIDs") are available for each share class of each of the
sub-funds of the Company.

The Company'’s Prospectus and the KIIDs can be obtained from www.am.miraeasset.eu/fund-literature . The Prospectus is available in English, French, German, and
Danish, while the KIIDs are available in one of the official languages of each of the EU Member States into which each sub-fund has been notified for marketing
under the Directive 2009/65/EC (the “UCITS Directive”). Please refer to the Prospectus and the KIID before making any final investment decisions.

A summary of investor rights is available in English from www.am.miraeasset.eu/investor-rights-summary.

The sub-funds of the Company are currently notified for marketing into a number of EU Member States under the UCITS Directive. FundRock Management
Company can terminate such notifications for any share class and/or sub-fund of the Company at any time using the process contained in Article 93a of the UCITS
Directive.

Hong Kong: It is intended is for Hong Kong investors. Before making any investment decision to invest in the Fund, Investors should read the Fund’s Prospectus
and the information for Hong Kong investors (of applicable) of the Fund for details and the risk factors. The individual and Mirae Asset Global Investments (Hong
Kong) Limited may hold the individual securities mentioned. This document is issued by Mirae Asset Global Investments (HK) Limited and has not been reviewed by
the Securities and Futures Commission.
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Singapore: It is not intended for general public distribution. The investment is designed for Institutional investors and/or Accredited Investors as defined under the
Securities and Futures Act of Singapore. This document is issued by Mirae Asset Global Investments (HK) Limited and has not been reviewed by the Monetary
Authority of Singapore. Please consult with your professional adviser for further information on the availability of products and services within your jurisdiction.

Australia: The information contained in this document is provided by Mirae Asset Global Investments (HK) Limited (“MAGIHK"), which is exempted from the
requirement to hold an Australian financial services license under the Corporations Act 2001 (Cth) (Corporations Act) pursuant to ASIC Class Order 03/1103 (Class
Order) in respect of the financial services it provides to wholesale clients (as defined in the Corporations Act) in Australia. MAGIHK is regulated by the Securities and
Futures Commission of Hong Kong under Hong Kong laws, which differ from Australian laws. Pursuant to the Class Order, this document and any information
regarding MAGIHK and its products is strictly provided to and intended for Australian wholesale clients only. The contents of this document is prepared by Mirae
Asset Global Investments (HK) Limited and has not been reviewed by the Australian Investments & Securities Commission.

Swiss investors: This document is intended for Professional Investors only. This is an advertising document. The Swiss Representative is 1741 Fund Solutions AG,
Burggraben 16, CH-9000 St. Gallen. The Swiss Paying Agent is Tellco AG, Bahnhofstrasse 4, CH-6431 Schwyz. The Prospectus and the Supplements of the Funds, the
KIIDs, the Memorandum and Articles of Association as well as the annual and interim reports of the Company are available free of charge from the Swiss
Representative.

UK investors: This document is intended for Professional Investors only. The Company is a Luxembourg registered UCITS, recognised in the UK under section 264
of the Financial Services and Markets Act 2000. Compensation from the UK Financial Services Compensation Scheme will not be available in respect of the Fund. The
taxation position affecting UK investors is outlined in the Prospectus. This document has been approved for issue in the United Kingdom by Mirae Asset Global
Investments (UK) Ltd, a company incorporated in England & Wales with registered number 06044802, and having its registered office at 4th Floor, 4-6 Royal
Exchange Buildings, London EC3V 3NL, United Kingdom. Mirae Asset Global Investments (UK) Ltd. is authorised and regulated by the Financial Conduct Authority
with firm reference number 467535.

Copyright 2022. All rights reserved. No part of this document may be reproduced in any form, or referred to in any other publication, without express written
permission of Mirae Asset Global Investments (Hong Kong) Limited. COM-2022-10-20-HK-R-ARTICLE
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