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Morgan Stanley

Chipflation — The Story in Numbers
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SUPPLY IS CONCENTRATED AND SHIFTING

3 firms control ~90% of DRAM output worldwide China’s share of industry capacity rises from
" h‘ 18% to > 23% by 2028E. representing ~30% of
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HBM & Al CROWD OUT CONVENTIONAL MEMORY

HBM SHARE OF INCREASING Al PRIORITIZATION
LEADING-EDGE WAFERS leads to ~18% PC DRAM shortfall
HBM rises from ~6% of and ~12% smariphone DRAM
leading-edge memary wafers shortfall in 2027, equivalent 1o ~58mn
in 2023 to ~34% by 2028E PCs and ~134mn smartphones

PRICING IMPACT
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Al is turning memory into a structural bottleneck
» Al servers are becoming memory systems » Prices for memory have risen more than 6-fold over the last year
OIS ——DRAM Contract YoV (RHS)
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Source: WSTS, TrendForce, Morgan Stanley Research 4
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Demand is shifting from consumer electronics to Al/server infrastructure

* Memory demand is overwhelmingly shifting towards data center technologies and away from more consumer-facing Smartphone
and PC markets

NAND Bit Demand Mix DRAM Bit Demand Mix
Enterprise SSD = Smartphones m PC SSD Other Servers ® Smartphones = PCs Other
100% 100%
17% 18% s 14% 17% 17%
80% ) 80%
L
1% 19%
60% 60%
40% 40%
65% 50%
20% 20% 38%
34%
20% 29%
0% 0%
2021 2025 2028E 2021 2025 2028E

Source: TrendForce projections, Morgan Stanley Research
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There is a clear divide between memory suppliers and customers

» Buyer Hierarchy: Large cloud buyers can secure supply and capitalize higher costs, while non-Al buyers face higher COGS and
weaker allocation, price increases, spec cuts and delayed launches

Allocation stack

Tier 1 | Hyperscalers | Al accelerator ecosystem | HEM, server DRAM, 550 | LTAs [ prepay

Tier 2 | Server OEMs [ cloud infrastructure | server DRAM, 55D | strategic contracts
Tier 2 | Premium PC / smariphone OEMs | DDR, LPDDR, NAND | annual conkracts

Tier 5 | Small OEMs [ startups / low-end devices | commodity DRAM/NAND | spot/distribution

Higher allocation priority * | Higher spot-price exposure +

Source: Morgan Stanley Research
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» Our memory sufficiency framework suggests PC and smartphone in aggregate could see 13% memory shortfall
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Source: Morgan Stanley Research estimates
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additions

PC: Al priority creates residual DRAM shortfall

2027 total supply Less HBM Less Server/Al ex-  Residual non-
allocation HBM DRAM server supply
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Low-end smartphones and PCs are more exposed to demand destruction

Demand Elasticity by Hardware Product
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Source: IDC, Company data, AlphaWise, Morgan Stanley Research estimates. Demand elasticity takes the absolute value. PC data goes back to 1995, for storage it starts in 2008, servers in 2003
and smartphones in 2007.
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Chipflation is translating into higher producer price inflation

30.0 US PPI: Electronic Components and Accessories (%Y) 27.6
25.0
20.0
15.0
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Jan-15 Apr16  Jul-17  Oct-18 Jan20 Apr21 JuF22 Oct23 Jan25 Apr26

CPI component Memory costs  CPIl weight
effect on CPl in
2026 (pp)
PCs 15 0.30%
Smartphones 15 0.20%
TVs 10 0.10%
Cars 0 3.80%
Major household appliances 5 0.06%
Game consoles 125 0.01%
Impact on headline CPl: PCs and smariphones only 0.08
Total impact on headline CPI 0.10

Source: BLS, Morgan Stanley Research forecasts. Note: Smartphones and game consoles weights are estimates.
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Policy could ease pressure, but would take years

» Federal support is possible ...

Memory Category Policy Objective Policy Tools
HBM/Advanced DRAM Protect strategic Al inputs & frontier capabilities; Maintain de-risking (export controls) strategy;
delay adversary access expand supply-side efforts to expand trusted
capacity
Commodity/legacy memory Avoid overly restrictive policy; facilitate trusted Differentiated licensing regimes; targeted
supply & alleviate cost pressures domestic/allied capacity support vis-a-vis supply-

side initiatives; procurement for critical sectors

* ... but key constraints exist: procedure, timing & public perception

From Tool Capacity to Qualified Memory Output

ASML capacity is expanding; memory relief depends on install, qualification, yield ramp and product allocation

. Toals ship; Qualified HBM /
Al demand Big Tech EUV/fab orders e
inflects — LTAs accelerate —— placed Cusfomers install, __ DRAM_ output
qualify and ramp available
Qo Q1 Q1/2 Q5/6 Q7/8

Orders placed — tools delivered — qualified — production: 1-2-year lag

Source: Morgan Stanley Research estimates 10
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Could China be the swing factor?

¢ Mainland China accounts for ~30% of net wafer
additions over 2023-28E, second only to South Korea

* However, not all capacity is equally advanced,
accessible, or trusted.

* On NAND, the potential uplift is considerable:
combining YMTC capacity and yield expansion with
potential node migration at Samsung's Xi'an and
Solidigm's Dalian facilities, China-based incremental
output could reach 17-33% of 2028E global NAND

supply.

» This acceleration scenario assumes a meaningful
relaxation of US export controls and is not our base
case, as we do not assume the EUV ban on exports to
China is lifted.

* The key gating factor is not Chinese ambition or

investment appetite, but access to leading-edge
equipment.

Source: TrendForce (regional capacity projections), Morgan Stanley Research estimates
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Global Exposure Across the Stack ? Names by exposure

CPU DRAM NAND

-NVDA - Intel | -Samsung || - Kioxia

-AMD - Arm - Hynix - SanDisk
- Micron

HDD FOUNDRY IC-design
- Seagate - TSMC - GUC
-WDC - Egis

- TDK

PCB/Substrate/CCL & Materials

- SEMCO - Unimicron - NYPCB
- Ibiden - Nittobo - MEC

MLCC & CPU socket ODM
» Murata - TDK - Yageo - Wiwynn
- Hon Hai

- FIT Hon Teng - Lotes

Source: Morgan Stanley Research

BMC, CPU & Memory interface

- Aspeed - Renesas - Montage
- WPG - AP Memory

SPE

- ASML - ASMi - AMAT - Besi - KLAC
- Tokyo Electron - Ulvac - Wonik
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Comments from the company at its April AGM give us confidence it can meet demand for ¢.90 EUV

We see ASML shipping 90 EUV tools next year and lift our FY28e Shipments to 104
tools next year

EUV Shipments by Customer
120
mTSMC  Samsung wmlintel = Hynix = Micron « Other
100
13
10
80
= 2 |
60
12 Korea's Hwaseong campus
— n In late 2025, Korea's Hwaseong
campus opened its doors, enabling
4 10 21 us to collaborate more closely with
— our key customers and the broader
1 industry ecosystem in South Korea.
20 41
19
0
FY25 FY26e FyZ7e

Source: Morgan Stanley Research estimates Source: ASML April AGM Presentation

Phoenix training center

In Q4 2025, we inaugurated our
new training center for customer
support engineers in Phoenix,
Arizona - a significant milestone in
our global initiative to provide
technical training support to field
teams and customers

Europe

cat S
Eindhoven BIC campus
Preparations of our BIC campus
are progressing. We plan to
develop the campus in phases and
have the first employees move to
the new location in Q1 2028.

Groundbreaking planned in
Q3 2026.
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Disclosure Section

The information and opinions in Morgan Stanley Research were prepared or are disseminated by Morgan Stanley Europe S.E,, regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht
(BaFin) and/or Morgan Stanley & Co. International plc, authorized by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation
Authority. Morgan Stanley & Co. International plc disseminates in the UK research that it has prepared, and which has been prepared by any of its affiliates, only to persons who (i) are investment
professionals falling within Article 19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended, the “Order"; (i) are persons who are high net worth
entities falling within Article 49(2)(a) to (d) of the Order; or i) are persons to whom an invitation or inducement to engage in investment activity (within the meaning of section 21 of the Financial
Services and Markets Act 2000, as amended) may otherwise lawfully be communicated or caused to be communicated. As used in this disclosure section, Morgan Stanley includes RMB Morgan
Stanley Proprietary Limited, Morgan Stanley Europe S.E,, Morgan Stanley & Co International plc and its affiliates.

For important disclosures, stock price charts and equity rating histories regarding companies that are the subject of this report, please see the Morgan Stanley Research Disclosure Website
at www.morganstanley.com/eqgr/disclosures/webapp/generalresearch, or contact your investment representative or Morgan Stanley Research at 1585 Broadway, (Attention: Research
Management), New York, NY, 10036 USA.

Forvaluation methodology and risks associated with any recommendation, rating or price target referenced in this research report, please contact the Client Support Team as follows: US/Canada
+1 800 303-2495; Hong Kong +852 2848-5999; Latin America +1 718 754-5444 (U.S); London +44 (0)20-7425-8169; Singapore +65 6834-6860; Sydney +61(0)2-9770-1505; Tokyo +81
(0)3-6836-9000. Alternatively you may contact your investment representative or Morgan Stanley Research at 1585 Broadway, (Attention: Research Management), New York, NY 10036 USA.

Analyst Certification
The following analysts hereby certify that their views about the companies and their securities discussed in this report are accurately expressed and that they have not received and will not

receive direct or indirect compensation in exchange for expressing specific recommendations or views in this report: Shane Brett; Howard Kao; Shawn Kim; Lee Simpson.

Global Research Conflict Management Policy
Morgan Stanley Research has been published in accordance with our conflict management policy, which is available at www.morganstanley.com/institutional/research/conflictpolicies. A

Portuguese version of the policy can be found at www.morganstanley.com.br

Important Regulatory Disclosures on Subject Companies

As of May 29,2026, Morgan Stanley beneficially owned 1% or more of a class of common equity securities of the following companies covered in Morgan Stanley Research: Aixtron SE, ASML
Holding NV, BE Semiconductor Industries NV, Infineon Technologies AG, Soitec SA, STMicroelectronics NV.

Within the last 12 months, Morgan Stanley managed or co-managed a public offering (or 144A offering) of securities of Aixtron SE.

Within the last 12 months, Morgan Stanley has received compensation for investment banking services from Aixtron SE, ASM International NV, BE Semiconductor Industries NV,
STMicroelectronics NV.

In the next 3 months, Morgan Stanley expects to receive or intends to seek compensation for investment banking services from Aixtron SE, ASM International NV, ASML Holding NV, BE
Semiconductor Industries NV, Infineon Technologies AG, Nordic Semiconductor ASA, Soitec SA, STMicroelectronics NV, VAT Group AG.

Within the last 12 months, Morgan Stanley has received compensation for products and services other thaninvestment banking services from ASM International NV, BE Semiconductor Industries
NV, Infineon Technologies AG.

Within the last 72 months, Morgan Stanley has provided or is providing investment banking services to, or has an investment banking client relationship with, the following company: Aixtron
SE, ASM International NV, ASML Holding NV, BE Semiconductor Industries NV, Infineon Technologies AG, Nordic Semiconductor ASA, Soitec SA, STMicroelectronics NV, VAT Group AG.
Within the last 12 months, Morgan Stanley has either provided or is providing non-investment banking, securities-related services to and/or in the past has entered into an agreement to provide
services or has a client relationship with the following company: Aixtron SE, ASM International NV, BE Semiconductor Industries NV, Infineon Technologies AG.

The equity research analysts or strategists principally responsible for the preparation of Morgan Stanley Research have received compensation based upon various factors, including quality
of research, investor client feedback, stock picking, competitive factors, firm revenues and overall investment banking revenues. Equity Research analysts' or strategists' compensation is not
linked to investment banking or capital markets transactions performed by Morgan Stanley or the profitability or revenues of particular trading desks.

Morgan Stanley and its affiliates do business that relates to companies/instruments covered in Morgan Stanley Research, including market making, providing liquidity, fund management,
commercial banking, extension of credit, investment services and investment banking. Morgan Stanley sells to and buys from customers the securities/instruments of companies covered in
Morgan Stanley Research on a principal basis. Morgan Stanley may have a position in the debt of the Company or instruments discussed in this report. Morgan Stanley trades or may trade
as principal in the debt securities (or in related derivatives) that are the subject of the debt research report.

Certain disclosures listed above are also for compliance with applicable regulations in non-US jurisdictions.

STOCK RATINGS

Morgan Stanley uses a relative rating system using terms such as Overweight, Equal-weight, Not-Rated or Underweight (see definitions below). Morgan Stanley does not assign ratings of Buy,
Hold or Sell to the stocks we cover. Overweight, Equal-weight, Not-Rated and Underweight are not the equivalent of buy, hold and sell. Investors should carefully read the definitions of all
ratings used in Morgan Stanley Research. In addition, since Morgan Stanley Research contains more complete information concerning the analyst's views, investors should carefully read Morgan
Stanley Research, in its entirety, and not infer the contents from the rating alone. In any case, ratings (or research) should not be used or relied upon as investment advice. An investor's decision

to buy or sell a stock should depend on individual circumstances (such as the investor's existing holdings) and other considerations.

Global Stock Ratings Distribution

(as of May 31,2026)

The Stock Ratings described below apply to Morgan Stanley's Fundamental Equity Research and do not apply to Debt Research produced by the Firm.

For disclosure purposes only (in accordance with FINRA requirements), we include the category headings of Buy, Hold, and Sell alongside our ratings of Overweight, Equal-weight, Not-Rated
and Underweight. Morgan Stanley does not assign ratings of Buy, Hold or Sell to the stocks we cover. Overweight, Equal-weight, Not-Rated and Underweight are not the equivalent of buy,
hold, and sell but represent recommended relative weightings (see definitions below). To satisfy regulatory requirements, we correspond Overweight, our most positive stock rating, with a

buy recommendation; we correspond Equal-weight and Not-Rated to hold and Underweight to sell recommendations, respectively.
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Other Material Investment Services

Coverage Universe Investment Banking Clients (IBC) )
Clients (MISC)
Stock Rating % of Rating % of Total Other
Count % of Total Count % of Total IBC Count
Category Category MISC
Overweight/Buy 1542 42% 465 51% 30% 707 43%
Equal-weight/Hold 1571 43% 369 40% 23% 723 44%
Not-Rated/Hold 3 0% 0 0% 0% 1 0%
Underweight/Sell 551 15% 86 9% 16% 201 12%
Total 3,667 920 1632

Data include common stock and ADRs currently assigned ratings. Investment Banking Clients are companies from whom Morgan Stanley received investment banking compensation in the

last 12 months. Due to rounding off of decimals, the percentages provided in the "% of total" column may not add up to exactly 100 percent.

Analyst Stock Ratings

Overweight (0). The stock's total return is expected to exceed the average total return of the analyst's industry (or industry team's) coverage universe, on a risk-adjusted basis, over the next
12-18 months.

Equal-weight (E). The stock's total return is expected to be in line with the average total return of the analyst's industry (or industry team's) coverage universe, on a risk-adjusted basis, over
the next 12-18 months.

Not-Rated (NR). Currently the analyst does not have adequate conviction about the stock's total return relative to the average total return of the analyst's industry (or industry team's) coverage
universe, on a risk-adjusted basis, over the next 12-18 months.

Underweight (U). The stock's total return is expected to be below the average total return of the analyst's industry (or industry team's) coverage universe, on a risk-adjusted basis, over the next
12-18 months.

Unless otherwise specified, the time frame for price targets included in Morgan Stanley Research is 12 to 18 months.

Analyst Industry Views

Attractive (A): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be attractive vs. the relevant broad market benchmark, as indicated
below.

In-Line ([): The analyst expects the performance of his or her industry coverage universe over the next 1218 months to be in line with the relevant broad market benchmark, as indicated below.
Cautious (O): The analyst views the performance of his or her industry coverage universe over the next 12-18 months with caution vs. the relevant broad market benchmark, as indicated below.
Benchmarks for each region are as follows: North America - S&P 500; Latin America - relevant MSCI country index or MSCI Latin America Index; Europe - MSCI Europe; Japan - TOPIX; Asia -
relevant MSCI country index or MSCI sub-regional index or MSCI AC Asia Pacific ex Japan Index.

Important Disclosures for Morgan Stanley Smith Barney LLC Customers

Important disclosures regarding any material conflict of interest that can reasonably be expected to have influenced Morgan Stanley Smith Barney LLC's choice of a third-party research provider
or the subject company of a third-party research report, are available on the Morgan Stanley Wealth Management disclosure website at www.morganstanley.com/online/researchdisclosures.
For Morgan Stanley specific disclosures, you may refer to https//www.morganstanley.com/egr/disclosures/webapp/generalresearch.

Each Morgan Stanley research report is reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval is conducted by the same person who reviews the

research report on behalf of Morgan Stanley. This could create a conflict of interest.

Other Important Disclosures

Morgan Stanley Research policy is to update research reports as and when the Research Analyst and Research Management deem appropriate, based on developments with the issuer, the
sector, or the market that may have a material impact on the research views or opinions stated therein. In addition, certain Research publications are intended to be updated on a regular periodic
basis (weekly/monthly/quarterly/annual) and will ordinarily be updated with that frequency, unless the Research Analyst and Research Management determine that a different publication
schedule is appropriate based on current conditions.

Morgan Stanley is not acting as a municipal advisor and the opinions or views contained herein are not intended to be, and do not constitute, advice within the meaning of Section 975 of the
Dodd-Frank Wall Street Reform and Consumer Protection Act.

Morgan Stanley produces an equity research product called a "Tactical Idea." Views contained in a "Tactical Idea" on a particular stock may be contrary to the recommendations or views expressed
in research on the same stock. This may be the result of differing time horizons, methodologies, market events, or other factors. For all research available on a particular stock, please contact
your sales representative or go to Matrix at http://www.morganstanley.com/matrix.

Morgan Stanley Researchis provided to our clients through our proprietary research portal on Matrix and also distributed electronically by Morgan Stanley to clients. Certain, but not all, Morgan
Stanley Research products are also made available to clients through third-party vendors or redistributed to clients through alternate electronic means as a convenience. For access to all
available Morgan Stanley Research, please contact your sales representative or go to Matrix at http:/www.morganstanley.com/matrix.

Any access and/or use of Morgan Stanley Research is subject to Morgan Stanley's Terms of Use (http://www.morganstanley.com/terms.html). By accessing and/or using Morgan Stanley
Research, you are indicating that you have read and agree to be bound by our Terms of Use (http/Awvww.morganstanley.com/terms.html). In addition you consent to Morgan Stanley processing
your personal data and using cookies in accordance with our Privacy Policy and our Global Cookies Policy (http//www.morganstanley.com/privacy_pledge.html), including for the purposes of
setting your preferences and to collect readership data so that we can deliver better and more personalized service and products to you. To find out more information about how Morgan Stanley
processes personal data, how we use cookies and how to reject cookies see our Privacy Policy and our Global Cookies Policy (http://www.morganstanley.com/privacy_pledge html). Please use
the provided link to review the Terms and Conditions and Most Important Terms and Conditions for Morgan Stanley India Company Private Limited (https//www.morganstanley.com/assets/
pdfs/about-us-global-offices/india/Terms_and_conditions.pdf) and the following link to review the audit report (https//ny.matrix.ms.com/eqgr/research/webapp/researchdocs/
MSICPL_Morgan_Stanley_Research_Audit_Report.pdf).

If you do not agree to our Terms of Use and/or if you do not wish to provide your consent to Morgan Stanley processing your personal data or using cookies please do not access our research.
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Morgan Stanley Research does not provide individually tailored investment advice. Morgan Stanley Research has been prepared without regard to the circumstances and objectives of those
who receive it. Morgan Stanley recommends that investors independently evaluate particular investments and strategies, and encourages investors to seek the advice of a financial adviser.
The appropriateness of an investment or strategy will depend on an investor's circumstances and objectives. The securities, instruments, or strategies discussed in Morgan Stanley Research
may not be suitable for all investors, and certain investors may not be eligible to purchase or participate in some or all of them. Morgan Stanley Research is not an offer to buy or sell or the
solicitation of an offer to buy or sell any security/instrument or to participate in any particular trading strategy. The value of and income from your investments may vary because of changes
ininterest rates, foreign exchange rates, default rates, prepayment rates, securities/instruments prices, market indexes, operational or financial conditions of companies or other factors. There
may be time limitations on the exercise of options or other rights in securities/instruments transactions. Past performance is not necessarily a guide to future performance. Estimates of future
performance are based on assumptions that may not be realized. If provided, and unless otherwise stated, the closing price on the cover page is that of the primary exchange for the subject
company's securities/instruments.

The fixed income research analysts, strategists or economists principally responsible for the preparation of Morgan Stanley Research have received compensation based upon various factors,
including quality, accuracy and value of research, firm profitability or revenues (which include fixed income trading and capital markets profitability or revenues), client feedback and competitive
factors. Fixed Income Research analysts| strategists' or economists' compensation is not linked to investment banking or capital markets transactions performed by Morgan Stanley or the
profitability or revenues of particular trading desks.

The "Important Regulatory Disclosures on Subject Companies” section in Morgan Stanley Research lists all companies mentioned where Morgan Stanley owns 1% or more of a class of common
equity securities of the companies. For all other companies mentioned in Morgan Stanley Research, Morgan Stanley may have an investment of less than 1% in securities/instruments or
derivatives of securities/instruments of companies and may trade them in ways different from those discussed in Morgan Stanley Research. Employees of Morgan Stanley not involved in the
preparation of Morgan Stanley Research may have investments in securities/instruments or derivatives of securities/instruments of companies mentioned and may trade them in ways different
from those discussed in Morgan Stanley Research. Derivatives may be issued by Morgan Stanley or associated persons.

With the exception of information regarding Morgan Stanley, Morgan Stanley Research is based on public information. Morgan Stanley makes every effort to use reliable, comprehensive
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INDUSTRY COVERAGE: Technology - European Semiconductors

COMPANY (TICKER) RATING (AS OF) PRICE* (06/08/2026)
Lee Simpson
ASML Holding NV (ASML.AS) 0 (09/22/2025) €1,514.60
Infineon Technologies AG (IFXGn.DE) 0 (02/06/2025) €78.24
STMicroelectronics NV (STMPA.PA) 0 (03/26/2026) €65.34

Nigel van Putten

Aixtron SE (AIXGn.DE) E (05/25/2023) €56.46
ASM International NV (ASMI.AS) 0 (06/19/2024) €890.00
BE Semiconductor Industries NV (BESI.AS) 0(11/07/2022) €280.90
Melexis N.V. (MLXS.BR) E (02/05/2026) €81.90
Nordic Semiconductor ASA (NOD.OL) E (02/10/2025) NKr 193.40
Soitec SA (SOIT.PA) 0 (03/26/2026) €156.45
VAT Group AG (VACN.S) E (03/21/2025) SFr615.80

Stock Ratings are subject to change. Please see latest research for each company.
* Historical prices are not split adjusted.
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