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As the backbone of the global semiconductor industry, Taiwan Semiconductor
Manufacturing Company (TSMC) plays a critical role in powering two of the most
transformative technologies of our time: artificial intelligence (Al) and 5G. By
leveraging its cutting-edge manufacturing processes and strategic partnerships
with tech giants like NVIDIA, Apple, and Qualcomm, TSMC delivers the advanced
chips needed to drive Al innovations and enable the high-speed, low-latency
connectivity of 5G networks. This article explores TSMC's technological
leadership, its impact on the Al and 5G revolutions, and how investors can
capitalize on its growth through tools like leveraged ETFs.

The Backbone of Al and 5G: Semiconductors

Semiconductors are the driving force behind artificial intelligence (Al) and 5G
technologies, enabling their transformative innovations. As these fields demand
higher performance, Taiwan Semiconductor Manufacturing Company (TSMC) has
emerged as a key supplier delivering advanced chips to meet these challenges.

Al's Dependence on Advanced Chips

Al applications, such as machine learning, autonomous vehicles, and generative
Al, require immense computational power. TSMC's cutting-edge nodes, like 3nm
and 2nm processes, provide the high-performance chips essential for powering Al
breakthroughs with speed and efficiency.
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5G's Need for Efficient Chips

5G networks demand precise, energy-efficient chips for base stations, modems,
and loT devices. TSMC's expertise ensures the production of semiconductors that
enable faster speeds, lower latency, and higher data capacities, driving 5G
adoption globally.

TSMC: Driving Innovation at Scale.

TSMC bridges the gap between innovation and large-scale implementation,
producing chips with extreme precision for industry leaders like NVIDIA and
Qualcomm. Its unique ability to deliver at scale has made it a cornerstone of Al
and 5G advancements.

As Al and 5G adoption accelerates, semiconductors remain the backbone of this
transformation, with TSMC leading the way.

TSMC's Technological Leadership

Taiwan Semiconductor Manufacturing Company (TSMC) has consistently set the
gold standard in semiconductor manufacturing, cementing its position as the
industry leader in advanced chip technology. From its pioneering processes to its
strategic partnerships, TSMC's technological prowess underpins its critical role in
enabling innovation across artificial intelligence (Al), 5G, and beyond.

Pioneering Advanced Process Nodes

TSMC's relentless focus on research and development has led to breakthroughs in
semiconductor technology. The company is a global leader in producing chips
using advanced process nodes, including 5nm, 3nm, and its upcoming 2nm
technology. These cutting-edge nodes allow for smaller, faster, and more energy-
efficient chips, essential for powering Al computations, 5G devices, and high-
performance computing applications.

By leveraging Extreme Ultraviolet (EUV) lithography, TSMC achieves unmatched
precision in chip fabrication. This innovation enables its customers to push the
boundaries of device performance while reducing power consumption—a critical
requirement for industries ranging from data centers to consumer electronics.

Dominance in Foundry Market Share

As a pure-play foundry, TSMC specializes in manufacturing chips for other
companies rather than competing with its clients. This business model has
allowed TSMC to attract a diverse roster of high-profile customers, including
Apple, NVIDIA, AMD, and Qualcomm. With a market share exceeding 50% in the
global semiconductor foundry market, TSMC's scale and expertise give it a
significant competitive edge over rivals like Samsung and Intel.

Strategic Partnerships Driving_Innovation
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TSMC's collaborations with leading technology companies amplify its
technological influence. For example:

Apple relies on TSMC's advanced nodes for its A-series and M-series chips,
integral to iPhones, iPads, and MacBooks.

NVIDIA depends on TSMC for its high-performance GPUs used in Al and machine
learning applications.

Qualcomm utilizes TSMC's processes to manufacture chips for 5G-enabled
devices and infrastructure.

These partnerships not only demonstrate TSMC's technical superiority but also
secure long-term revenue streams as its clients grow their market footprints.

R&D Investment and Innovation Pipeline

TSMC's commitment to innovation is evident in its massive R&D investments,
which exceeded $10 billion annually in recent years. These funds fuel
advancements in chip design, materials science, and manufacturing techniques,
ensuring that TSMC stays ahead of competitors. The company's roadmap
includes 2nm production by 2025, a milestone expected to redefine industry
standards for speed and efficiency.

Meeting the Challenges of a Complex Supply Chain

TSMC's ability to navigate the semiconductor supply chain further underscores its
leadership. Despite global challenges like geopolitical tensions and supply
shortages, TSMC has maintained its production leadership through robust supply
chain management and strategic geographic expansions, including new fabs in
Arizona and Japan.

By continuously innovating and scaling its operations, TSMC is poised to retain its
technological leadership. Its unmatched capabilities are vital not only to its clients
but also to the broader adoption of Al, 5G, and emerging technologies.

Al-Driven Demand for Advanced Chips

Artificial intelligence (Al) is revolutionizing industries, from virtual assistants to
autonomous vehicles, creating an immense demand for high-performance,
energy-efficient chips. Taiwan Semiconductor Manufacturing Company (TSMC)
leads the way in meeting these needs, enabling Al innovation at scale.

Why Al Needs Advanced Chips
Al workloads require exceptional computational power for:

Training Models: Processing billions of parameters for deep learning.

Real-Time Inference: Delivering instant analysis for applications like autonomous
driving.

Edge Computing: Supporting loT devices with energy-efficient performance.

Al relies on GPUs, TPUs, and custom accelerators, many built using TSMC's

advanced nodes.
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TSMC's Advanced Nodes: Enabling Al Innovation
TSMC's cutting-edge 3nm and 5nm processes deliver:

High Transistor Density: Boosting chip performance and efficiency.

Energy Efficiency: Reducing power consumption for scalable Al operations.
Custom Solutions: Supporting tailored Al hardware, like NVIDIA GPUs and
OpenAl models.

Key Al Partnerships
TSMC powers the Al ecosystem through partnerships with:

NVIDIA: Manufacturing advanced GPUs for Al model training.

AMD: Producing high-performance, efficient processors.

Google and Amazon: Supporting TPUs and AWS Graviton processors for cloud
Al.

With its advanced technology and strategic collaborations, TSMC is at the heart
of the Al revolution.

Explosive Al-Driven Market Growth

The Al semiconductor market is projected to grow at a compound annual growth
rate (CAGR) of over 30% through the decade. This growth is fueled by expanding
Al use cases in areas like healthcare, autonomous vehicles, robotics, and fintech.
As Al adoption spreads, demand for advanced chips—TSMC's specialty—will
continue to surge.

TSMC's Role in the Future of Al

TSMC is uniquely positioned to meet the escalating needs of Al developers and
enterprises:

Volume Production: TSMC's manufacturing scale allows it to meet the massive
chip demand created by Al's global adoption.

Technology Roadmap: With plans to introduce 2nm chips by 2025, TSMC ensures
its technology pipeline remains ahead of industry requirements.

Adaptability: TSMC's ability to produce custom chips gives it an edge as Al
becomes increasingly specialized.

As Al reshapes industries and unlocks new possibilities, TSMC's role as the
supplier of the chips powering these advancements makes it indispensable to the
future of innovation.

5G Expansion and TSMC's Contribution

The rollout of 5G is transforming communication and connectivity, powering
advancements in telecommunications, smart cities, autonomous vehicles, and the
Internet of Things (IoT). This revolution relies on advanced semiconductors, and
TSMC is a key enabler of the technology.

Semiconductor Needs of 5G
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5G networks require specialized chips to deliver:

High-Speed Data Transmission: Processors capable of seamless gigabit-level
speeds.

Low Latency: Chips optimized for real-time applications like virtual reality and
autonomous driving.

Energy Efficiency: Semiconductors for base stations, IoT devices, and mobile
phones must balance performance with low power consumption.

TSMC's expertise in producing high-performance, energy-efficient chips makes it
the preferred partner for leading tech companies driving 5G innovation.

TSMC's Role in 5G Device and Infrastructure Production

TSMC's expertise enables it to deliver the high-performance, energy-efficient
chips that power 5G devices and infrastructure:

Smartphones: TSMC produces advanced processors for 5G smartphones,
including Qualcomm’s Snapdragon chips and Apple's A-series processors,
ensuring smooth and powerful performance for users.

Base Stations: 5G networks rely on semiconductors that provide robust
processing power for base stations. TSMC's chips meet the stringent
requirements for efficiency and reliability in network infrastructure.

loT Devices: The proliferation of 5G-enabled loT devices, from smart appliances
to industrial sensors, depends on TSMC's ability to deliver compact, low-power
chips.

Collaborations with 5G Leaders

TSMC has established strategic partnerships with industry giants that are
spearheading the 5G revolution:

Qualcomm: TSMC manufactures Qualcomm'’s Snapdragon 5G processors, which
are central to flagship smartphones and other mobile devices.

MediaTek: TSMC supports MediaTek's Dimensity series, offering affordable 5G
solutions that expand adoption in emerging markets.

Broadcom: TSMC enables Broadcom'’s 5G connectivity solutions, which power
enterprise and carrier-grade networks.

The Economic Impact of 5G on TSMC

The global 5G market is expected to grow at a CAGR of over 40% through 2030,
fueling exponential demand for semiconductors. TSMC is poised to benefit
significantly:

Revenue Growth: As a critical supplier of 5G technologies, TSMC will see
sustained demand for its advanced chips.

Product Diversification: TSMC's ability to produce chips for both devices and
infrastructure ensures it captures value across the entire 5G ecosystem.

The Future of 5G and TSMC's Leadership
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TSMC's investments in next-generation nodes, including 3nm and 2nm
processes, position the company to continue leading as 5G evolves into 6G and
beyond. Its unmatched ability to deliver high-quality semiconductors at scale
ensures that it remains indispensable in driving 5G adoption worldwide.

As 5G technology expands its reach, transforming industries and economies,
TSMC's contributions will remain at the core of this connectivity revolution.

TSMC's Competitive Edge in the Al and 5G Revolution

TSMC's dominance in the semiconductor industry stems from its unique
competitive advantages, enabling it to outperform rivals and maintain its position
as the backbone of Al and 5G advancements.

Technology Leadership

TSMC's cutting-edge process nodes, such as 3nm and its upcoming 2nm
technology, set it apart from competitors like Samsung and Intel. Its use of
Extreme Ultraviolet (EUV) lithography enables unparalleled transistor density and
energy efficiency, essential for powering Al workloads and 5G networks.

Scalability and Production Capacity.

TSMC's ability to mass-produce high-performance chips ensures that it can meet
the growing demand for semiconductors. With a dominant 50%+ share of the
global foundry market, TSMC consistently delivers at a scale unmatched by
competitors.

Strategic Partnerships

Collaborations with leading tech companies—such as Apple, NVIDIA, AMD, and
Qualcomm—reinforce TSMC's critical role in the Al and 5G supply chains. These
partnerships also provide stable, long-term revenue streams.

Focused Business Model

Unlike integrated device manufacturers (IDMs) like Intel, TSMC focuses solely on
chip manufacturing. This specialization allows it to invest heavily in R&D and
maintain a competitive edge, ensuring its processes stay ahead of the curve.

By excelling in these areas, TSMC has established itself as the undisputed leader
in meeting the technological needs of the Al and 5G revolutions.

Investing in TSMC Through Leveraged ETFs

For investors looking to capitalize on TSMC's growth potential, leveraged ETFs
offer a unique opportunity to amplify exposure to this semiconductor giant.

What Are Leveraged ETFs?

Leveraged ETFs, such as those offered by GraniteShares, are financial products
designed to deliver multiples of the daily performance of an underlying asset—in
this case, TSMC's stock. These ETFs allow investors to magnify potential gains
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(and losses) over short-term periods, making them a popular choice for tactical
trading.

Benefits of TSMC Leveraged ETFs

Enhanced Returns: Investors can gain 2x or 3x exposure to TSMC's performance
without directly buying the stock.

Cost-Effectiveness: Leveraged ETFs typically require less capital compared to
buying an equivalent position in the underlying stock.

Flexibility: These ETFs provide a way to profit from both rising and falling prices,
depending on the product chosen (long or inverse leveraged ETFs).

Key Considerations

Volatility Risk: Leveraged ETFs are designed for short-term trading and may not
align with long-term investment goals.

Market Timing: Due to their daily reset mechanism, leveraged ETFs are most
effective for traders who closely monitor market movements.

Fee Structure: Investors should be aware of management fees and other costs
associated with leveraged ETFs.

GraniteShares' leveraged ETFs based on TSMC (GraniteShares 2x Long TSM
Daily ETF) provide a might powerful tool for those seeking amplified exposure to
the growth of the semiconductor market.

Conclusion

Taiwan Semiconductor Manufacturing Company (TSMC) stands at the epicenter
of two of the most transformative technologies of our time: artificial intelligence
and 5G. Its technological leadership, massive production capacity, and strategic
partnerships make it indispensable to the global tech ecosystem.

As demand for advanced semiconductors continues to rise, TSMC's innovations in
chip manufacturing will fuel breakthroughs in Al applications and 5G connectivity.
For investors, TSMC's pivotal role presents an exciting opportunity to benefit from
its growth trajectory.

Leveraged ETFs, such as those offered by GraniteShares, might provide an
accessible and efficient way to amplify exposure to TSMC's performance, allowing
traders to capitalize on the company’s market momentum.

By understanding TSMC's role in driving technological progress and utilizing tools
like leveraged ETFs, investors can position themselves to profit from the future of
innovation.

NVIDIA ETFs by GraniteShares
Ticker

us

Product name

GraniteShares 2x Long TSM Daily ETF TSMU
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GraniteShares 2x Long NVDA Daily ETF 3LNV

GraniteShares 2x Short NVDA Daily ETF 3SNV
GraniteShares 2x Long TSLA Daily ETF TSLR
GraniteShares 2x Short TSLA Daily ETF TSDD
GraniteShares Nasdaq Select Disruptors ETF DRUP

GraniteShares Bloomberg Commodity Broad Strategy No K-1

ETE COMB

RISK FACTORS AND IMPORTANT INFORMATION

This material must be preceded or accompanied by a Prospectus. Carefully
consider the Fund'’s investment objectives risk factors, charges and expenses
before investing. Please read the prospectus before investing.

The Fund is not suitable for all investors. The investment program of the funds is
speculative, entails substantial risks and include asset classes and investment
techniques not employed by most ETFs and mutual funds. Investments in the
ETFs are not bank deposits and are not insured or guaranteed by the Federal
Deposit Insurance Corporation or any other government agency.The Fund is
designed to be utilized only by knowledgeable investors who understand the
potential consequences of seeking daily leveraged (2X) investment results,
understand the risks associated with the use of leverage and are willing to
monitor their portfolios frequently. For periods longer than a single day, the Fund
will lose money if the Underlying Stock’s performance is flat, and it is possible
that the Fund will lose money even if the Underlying Stock'’s performance
increases over a period longer than a single day. An investor could lose the full
principal value of his/her investment within a single day.

The Fund seeks daily leveraged investment results and are intended to be used as
short-term trading vehicles. This Fund attempts to provide daily investment results
that correspond to the respective long leveraged multiple of the performance of its
underlying stock (a Leverage Long Fund).

Investors should note that such Leverage Long Fund pursues daily leveraged
investment objectives, which means that the Fund is riskier than alternatives that
do not use leverage because the Fund magnifies the performance of its
underlying stock. The volatility of the underlying security may affect a Funds'
return as much as, or more than, the return of the underlying security.

Because of daily rebalancing and the compounding of each day's return over time,
the return of the Fund for periods longer than a single day will be the result of
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each day's returns compounded over the period, which will very likely differ from
200% of the return of the Underlying Stock over the same period. The Fund will
lose money if the Underlying Stock’s performance is flat over time, and as a result
of daily rebalancing, the Underlying Stock volatility and the effects of
compounding, it is even possible that the Fund will lose money over time while the
Underlying Stock's performance increases over a period longer than a single day.

Shares are bought and sold at market price (not NAV) and are not individually
redeemed from the ETF. There can be no guarantee that an active trading market
for ETF shares will develop or be maintained, or that their listing will continue or
remain unchanged. Buying or selling ETF shares on an exchange may require the
payment of brokerage commissions and frequent trading may incur brokerage
costs that detract significantly from investment returns.

An investment in the Fund involves risk, including the possible loss of principal.
The Fund is non-diversified and includes risks associated with the Fund
concentrating its investments in a particular industry, sector, or geographic region
which can result in increased volatility. The use of derivatives such as futures
contracts and swaps are subject to market risks that may cause their price to
fluctuate over time. Risks of the Fund include Effects of Compounding and Market
Volatility Risk, Leverage Risk, Market Risk, Counterparty Risk, Rebalancing Risk,
Intra-Day Investment Risk, Other Investment Companies (including ETFs) Risk,
and risks specific to the securities of the Underlying Stock and the sector in which
it operates. These and other risks can be found in the prospectus.

This information is not an offer to sell or a solicitation of an offer to buy shares of
any Funds to any person in any jurisdiction in which an offer, solicitation, purchase
or sale would be unlawful under the securities laws of such jurisdiction. Please
consult your tax advisor about the tax consequences of an investment in Fund
shares, including the possible application of foreign, state, and local tax laws. You
could lose money by investing in the ETFs. There can be no assurance that the
investment objective of the Funds will be achieved. None of the Funds should be
relied upon as a complete investment program.

The Fund is distributed by ALPS Distributors, Inc, which is not affiliated with
GraniteShares or any of its affiliates ©2024 GraniteShares Inc. All rights reserved.
GraniteShares, GraniteShares Trusts, and the GraniteShares logo are registered
and unregistered trademarks of GraniteShares Inc., in the United States and
elsewhere. All other marks are the property of their respective owners
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Investors should consider the investment objectives, risks, charges and expenses carefully before
investing. For a prospectus or summary prospectus with this and other information about the Funds,
please call (844) 476 8747 or by visiting GraniteShares ETFs. Read the prospectus or summary
prospectus carefully before investing.

Investing involves risk including the possible loss of principal. There can be no assurance that the
investment objective of the Funds will be achieved. None of the Funds should be relied upon as a
complete investment program. The investment program of the funds may entail substantial risks.

Exchange-Traded Funds (ETFs) shares trade at market prices rather than at net asset value (NAV), shares
may trade at a price greater than NAV (premium) or less than NAV (discount). Shares may be bought and
sold throughout the day on the exchange through any brokerage account. Buying and selling shares of

ETFs will result in brokerage commissions.
The ETF Funds are distributed by ALPS Distributors, Inc. GraniteShares is not affiliated with ALPS.

ALPS Distributors, Inc, provides marketing services to the Exchange-Traded Grantor Trusts. The Sponsor
of the Trust is GraniteShares LLC.

© Copyright 2025 GraniteShares Inc. All rights reserved. GraniteShares, GraniteShares ETFs, and the
GraniteShares logo are registered and unregistered trademarks of GraniteShares Inc., in the United States
and elsewhere. All other marks are the property of their respective owners.
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