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Executive Summary

Al Is Creating a New Memory Demand Regime m HBM Capacity Is Tightening Conventional
Memory Supply

= Al infrastructure is shifting memory demand

away from consumer-led cycles toward = Leading manufacturers are reallocating wafer
sustained, compute-intensive growth. capacity from commodity DRAM to HBM
production.
= HBM is emerging as a critical performance _
component in Al systems, making memory = This has tightened supply for both HBM and
capacity increasingly strategic to the broader conventional  DRAM, creating an unusually
semiconductor ecosystem. synchronized memory upcycle.

Pricing Is Likely to Stay Elevated Through 2027 Investment Implications

= Meaningful new capacity is unlikely before = Micron, Samsung, and SK Hynix offer the most
2028 due to long construction timelines and attractive risk-adjusted exposure to the
process complexity. memory upcycle.

= DRAM pricing is expected to remain firm » Kioxia and Sandisk are highly sensitive to a
through 2027, while NAND pricing may NAND recovery, but future returns are likely to
gradually normalize from mid-2027 as supply depend more on earnings delivery following
improves. their sharp recent share-price gains.
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The Traditional Memory Cycle Is Changing

* The global memory industry is undergoing a structural shift, as Al infrastructure demand changes how memory capacity is allocated.

= Historically, DRAM (Dynamic Random Access Memory) and NAND (Flash Memory) markets were driven primarily by consumer electronics
demand. PCs, smartphones, and enterprise servers dictated industry growth, while manufacturers responded with large-scale capacity additions,

which led to oversupply, and pricing eventually collapsed.

= However, Al infrastructure demand has introduced a new supply dynamic where memory companies are no longer simply increasing generic
DRAM production. Instead, they are reallocating existing wafer capacity toward HBM (High Bandwidth Memory), a product category with

significantly higher profitability, but far greater manufacturing intensity.

Old Memory Cycle vs New Cycle

»

Old Memory Cycle New Al Memory Cycle
@) () (@) () (@)+(2)+0)~
Demand Capacity Oversupply Price Al HBM DRAM Sustained
surge expansion collapse demand reallocation scarcity pricing /
margins
Classic commodity behavior Supply is constrained by complexity, not just wafer count

Source: Aranca Research
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HBM Consumes Disproportionate Capacity

= HBM is structurally more complex than conventional DRAM: Traditional DRAM is optimized for scale and density. HBM, by contrast,

prioritizes bandwidth and close integration with Al accelerators.

= Higher manufacturing intensity reduces effective output: HBM consumes ~3x more wafer area per GB, while defects in any stacked die
can compromise the full package. At the same time, stacked memory architectures create significantly higher yield complexity. In HBM systems,
defects in a single die can compromise the entire package, reducing effective output. As the industry transitions toward HBM4 and 16-layer

stacks, manufacturing intensity is expected to increase further.

HBM Manufacturing Complexity Stack

- = . ' \
TSV Formation e Vias etcheq and flllgd . .
T il : Enables vertical electrical connections between stacked dies.
(Through-Silicon Vias) Adds process complexity and cost.
—= T R Wafers thinned to ~50-100pm
Wafer Thinning e SRR Essential for stacking but increases breakage risk
3 and handling complexity. ~3x
Multi-layer mmtlrle DR(’AM c81|e1525t1a6cl)<§d vertnc:llyd - 5 more Wafce;rB
% . ore layers (e.g., 8, 12, 16+) increase bandwi 7~ area per
Die Stad(mg but exponentially raise yield risk. P i
vs. conventional
I ted with logic b die & i CoWoS I
Advanced packaging ntegra ed with logic a§e e '|nterposer (e.g., CoWosS)
Int ti Requires advanced packaging capacity,
ntegration precision alignment and thermal optimization.
Testing & = [I;Ilgf;h test con;lplexnty and ylteLd loss )
. U- efects in any layer can impact the entire stack,
Yield Management @ leading to lower effective bit output per wafer. 3

Q Result: HBM requires more wafer area, more processing steps and higher yield risk — reducing effective conventional DRAM supply.

Source: TrendForce, Aranca Research
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The Capacity Relocation

» Rapidly increasing demand of HBM chips forcing the manufacturers to redirect scarce wafer capacity from conventional DRAM toward Al-

focused memory products.

» Every incremental HBM wafer reduces effective commodity DRAM availability, as HBM requires more wafer area, advanced packaging, and

lower effective bit output per wafer.

» Thereby creating simultaneous tightness across HBM and conventional DRAM, supporting longer lead times, firmer pricing, and stronger

memory margins.

Capacity Relocation

-
HBM Allocation Rising T
)
@ I 1P
Higher wafer TSV + advanced Lower bit output
area per GB packaging intensive per wafer
A
4 " . _e
Conventional DRAM Capacity Shrinking
. INRRN] - /J
Total Memory S @ -I|I
Wafer Capacity Less effective Tighter Higher pricing /
L commodity DRAM supply lead times margins

Source: TrendForce, Aranca Research
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Tight Supply and Capacity Relocation Reshaping the Memory Market

HBM capacity reallocation is tightening not only Al memory supply but also the broader DRAM market, with significant implications for pricing,

profitability, and valuation.
Dual Tightness Memory valuation framework changes

Traditional DRAM pricing strengthens

Supply tightness in standard DRAM is HBM and conventional DRAM are tight at Investor framing may shift from cyclical
improving economics across commodity the same time — a historically rare market commodity memory toward strategic
memory categories. structure. Al infrastructure exposure.

. l Commodity-cycle Strategic Al
HBM Standard DRAM discount I SR
Tight Tight S P
= Higher ASPs =  HBM capacity remains constrained = More disciplined three-player market
= Longer lead times = Standard DRAM supply is tightening = Higher technology and packaging barriers
= Lower channel inventory = Al memory reallocation is affecting = Stronger structural profit profile

= Better margins the whole ecosystem

Sﬁ? Key takeaway: The industry is not just seeing an HBM boom — it is experiencing a broader profit-pool reset

across both Al memory and conventional DRAM.

Source: Aranca Research
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Supply Tightness May Persist Through 2028

Major memory manufacturers are expanding capacity, but meaningful new supply is unlikely to come online before 2028. As a result, memory

prices are expected to remain elevated through at least 2027.

2026 2027 2028
® ® ® >
- N
1. Al dem?nd Strong Al capex Al workloads Al adoption
acceleration /‘ drives HBM / scale; HBM broadens; HBM /
HBM demand growth al I demaind higher 1 I contfent per s.ystem a1 demand remains O
remains structurally high continues rising structurally elevated
Supply relief
2. Long fab New fabs under Equipment install Greenfield fabs ||ke|y gradua|
lead times @ construction; @ and qualification @ begin contributing, » : : ’
Greenfield capacity limited near-term delay meaningful but in limited not immediate
takes years to contribute impact output increments
3. Packaai _ ' ' ' Near-term output
. Fackaging ¥ — - CoWoS/advanced ==t ' Packaging capacity F — . Packaging remains depends more on
bottlenecks ] - packaging supply ] - expands slowly; h - a key constraint on » d . : ield
Advanced packaging =~ T remains tight v " demand outpaces R " effective HBM hode migration, yie
limits effective supply supply supply improvement and
P packaging capacity
4. Yield & HBM4 Higher-layer HBM4 transition Yield improvement than on headline
o iti e 72| adds complexity; 22| continues, but full i
Vv — transition v—| HBMB3E ramp v—| adds complexity; v—| continues, but fu = wafer additions.
¥ _@ Higher-layer stacks ¥~ pressures ¥ —) lagtostable, ¥ ~) benefit materializes
raise ramp complexity yields high yields gradually - J
( @ Implication: simultaneous tightness in HBM and conventional DRAM could persist through 2027-28. J

Source: Aranca Research
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The Big Three Are Prioritizing HBM Allocation

» The global memory industry is now effectively controlled by three dominant players: Samsung, SK Hynix, and Micron, creating a more disciplined
market structure. Unlike prior cycles, suppliers are prioritizing HBM allocation, advanced-node migration, and margin optimization rather than

aggressive commodity DRAM capacity expansion.

= Each company has a distinct Al-memory advantage: SK Hynix leads in HBM, Samsung brings scale and integration, while Micron offers a

strategic U.S.-based alternative.

Company ’ Strategic Role

e

> Clear HBM leader /

SK hynix

NVIDIA-aligned supplier

Scale player with
integrated memory /
foundry capabilities

SAMSUNG

Key Facts

~60% HBM market share
Much of HBM capacity sold out through 2026
2026 revenue growth expected to exceed 100% YoY

Operating margins have expanded sharply

Al-memory revenue is outpacing traditional DRAM growth

World’s largest memory manufacturer
Integrated semiconductor operations
Foundry and packaging capabilities
Large-scale capital deployment capacity
Diversified memory exposure

Expanding advanced fabs in
Pyeongtaek and Yongin

Strategic Implication

Early HBM3E and HBM4 leadership
makes SK hynix one of the
strongest direct beneficiaries of

Al infrastructure spending.

Samsung is accelerating investment
in advanced HBM capacity and

can leverage scale, integration,

and capital to strengthen its
position.

Earlier HBM3E yield challenges.

Strategic
U.S.-based
alternative

Micron

Investing in U.S.-based HBM manufacturing
Accelerating advanced-node migration

Advancing HBM4 roadmap

CHIPS Act-supported domestic capacity

Positioned for geographic supply chain diversification

Source: Aranca Research
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Micron’s U.S. footprint is
increasingly valuable as
governments and hyperscalers

seek more geographically
diversified Al-memory supply chains.
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Memory Price Strength May Persist Through 2027

= Memory pricing has surged sharply since 2023, reflecting tighter supply conditions across the industry.
or faster-than-expected supply additions.

gradually ease.

Memory Prices: DRAM vs NAND

9007% ESTIMATES
DRAM
600
NAND
200
0 __
L i e I ' : ' I ‘ ' ' I ’ ' ' I
2023 ‘24 ‘25 ‘26 27

Source: TrendForce, Aranca Research
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With meaningful new capacity unlikely before 2028, pricing is expected to remain elevated through 2027, barring a sharp slowdown in Al capex

DRAM prices are expected to continue rising through 2027, while NAND pricing may begin to moderate from mid-2027 as supply conditions
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Memory Beneficiaries: Valuation and Performance Snapshot

» Micron, Samsung, and SK Hynix offer the most balanced forward profiles, combining continued Al-memory earnings growth with relatively

modest forward valuations and further upside from disciplined industry capacity

- Micron Technology: Increasing HBM exposure and recovery in conventional DRAM and NAND prices should support earnings and margin
growth. Its U.S. manufacturing footprint also strengthens its strategic relevance as hyperscalers diversify their Al-memory supply chains.

- Samsung Electronics: Broad exposure across DRAM and NAND positions Samsung to capture substantial earnings and cash-flow upside

from the memory upcycle, more than offsetting potential smartphone margin pressure.

- SK Hynix: Leadership in high-margin HBM should support a favorable product mix, sustained margin expansion, and stronger free cash flow,

further improving its balance-sheet and financial profile.

» For NAND-focused Kioxia and Sandisk, future returns are likely to depend more on earnings delivery than multiple expansion, given their sharp
recent share-price gains and greater sensitivity to sustained pricing recovery.

Consensus
Est EPS

Market CAGR (2Y)
Company Cap* % Upside YTD LTM

($ Bn)
Micron Technology 1,072 65% 233% 676% 329% 21.3x 13.0x 6.2x
Samsung Electronics 1,180 82% 128% 354% 189% 21.8x 5.9x 4.1x
SK Hynix 979 62% 229% 663% 165% 19.9x 6.7x 4.6x
Kioxia Holdings Corporation 242 65% 655% 2,773% 228% 76.2x 8.0x 6.5x
Sandisk Corporation 256 23% 628% 3,638% 712% 59.0x 26.3x 8.8x
Median 21.8x 8.0x 6.2x

Source: Bloomberg
* Market Capitalization values are as on 8 July 2026.

9

HBM Capacity Cannibalization: Why Memory May Behave Differently This Cycle

zzaranca



Risks To Watch

Despite a favorable structural backdrop, the HBM thesis is exposed to four risk vectors that can reset demand, supply timing, margins, and market

access.

Hyperscaler Capex Slowdown

HBM demand is closely tied to Al infrastructure spending by hyperscalers
such as Microsoft, Amazon, Alphabet, and Meta.

Any moderation in Al server capex, GPU deployments, or data center
expansion could weaken HBM order momentum, ease supply tightness,
and reduce pricing power across the memory value chain.

Alternative Al Memory Architectures

Emerging memory architectures, NAND-based approaches, or more
memory-efficient inference models could eventually reduce HBM intensity
per Al system.

While not an immediate risk, any shift in Al hardware design could lower
long-term demand assumptions for HBM capacity expansion

HBM4 Yield Challenges

The transiton to HBM4 and higher-layer stacks will increase
manufacturing complexity, including TSV processing, die stacking,
packaging integration, and testing.

Yield challenges during ramp-up could delay supply qualification, raise
production costs, and impact profitability for memory suppliers.

Geopolitical Risks

Export controls, regional semiconductor policies, and supply-chain
fragmentation remain major variables for the memory industry.

Restrictions on advanced chips, packaging tools, or Al-related
components could disrupt capacity expansion plans, customer access,
and geographic supply-chain diversification.

Investment implication: Thesis remains attractive, but upside depends on sustained Al capex, clean HBM4 execution and limited policy disruption.

Source: Aranca Research
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Strong, professional team across Global clients
multi-disciplinary domains

ABOUT ARANCA

Business Research & Advisory

CXOs in Strategy, SBUs, Sales, Marketing, CI/MI, Innovation

n Technology | IP Research & Advisory

R&D, Tech Scouting, Open Innovation, IP Teams, Product Development

Sectors and sub-sectors Countries where we have

researched by our analysts delivered projects

Valuation & Financial Advisory

CFOs in Startups, PE/VC Firms, Corporate M&A Teams, Mid-market
Companies

Investment Research & Analytics
Brokerage, Hedge Funds, IRPs, |I-Banks, AMCs, Investor Relations
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Decide Fearlessly

From startups to the Fortune 500, private equity and global financial firms, Aranca is the
trusted research and advisory partner for over 2500 companies

This material is exclusive property of Aranca. No part of this presentation may be used,
aral |Ca shared, modified and/or disseminated without permission.

All rights reserved.
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