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Abstracts

Market Overview

The Global Atomic Layer Deposition (ALD) Market was valued at USD 3.01 Billion in

2024 and is projected to reach USD 4.78 Billion by 2030, growing at a CAGR of 7.85%

during the forecast period. The market is expanding rapidly due to the increasing

demand for highly uniform and conformal thin-film coatings in advanced technology

sectors. ALD, a vapor-phase deposition technique, enables atomic-scale precision,

making it indispensable for manufacturing semiconductors, energy devices, solar cells,

and medical technologies. As semiconductor components continue to shrink below the

10 nm threshold, ALD’s importance in ensuring performance, reducing leakage, and

improving reliability grows substantially. It is widely adopted in next-generation chip

architectures like 3D NAND and FinFET, where traditional deposition methods fall short.

The adoption of ALD is also growing in emerging applications such as solid-state

batteries and flexible electronics, further broadening its industrial relevance. The

consistent rise in R&D, especially within semiconductor foundries and energy storage

sectors, continues to drive the market forward.
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Key Market Drivers

Rising Demand from Semiconductor and Electronics Industry

The demand for ALD is surging due to the push for miniaturization and high-

performance semiconductors. As integrated circuit nodes advance to sub-10nm

geometries, precision and uniformity in deposition become critical. ALD offers superior

step coverage and atomic-level control, ideal for complex structures like FinFETs and

3D NAND. In 2023, more than 75% of logic and memory fabrication processes under

7nm utilized ALD. The global demand for 3D NAND flash memory is growing at 20–25%

annually, further driving ALD requirements. Major semiconductor companies such as

Intel and TSMC increased their capital investments by over 15% in 2023, allocating

significant funds to ALD systems. Global foundry revenues reached USD 136 billion,

largely driven by sub-10nm node production that depends heavily on ALD technologies.

Moreover, advanced packaging technologies like fan-out wafer-level packaging are

experiencing 18% annual growth, creating further opportunities for ALD integration.

Key Market Challenges

High Equipment Cost and Capital Investment

One of the major obstacles in the ALD market is the substantial capital investment

required for equipment and infrastructure. ALD systems are technologically complex

and require high-precision modules, controlled environments, and specialized

maintenance. In semiconductor manufacturing, state-of-the-art ALD systems can cost

between USD 2–5 million per unit. This is a considerable burden, especially for SMEs

and R&D institutions with limited capital. Cleanroom requirements, energy consumption,

and supporting hardware contribute further to overall operational costs. Advanced ALD

variants such as plasma-enhanced (PEALD) and spatial ALD entail even higher

investment due to more sophisticated hardware and software systems. Additionally,

conventional ALD processes tend to have longer cycle times and lower throughput

compared to techniques like CVD or PVD, making cost-efficiency a concern in large-

scale manufacturing environments. These high costs can impact ROI and slow adoption

among price-sensitive stakeholders.

Key Market Trends

Expanding ALD Adoption in Solid-State Batteries
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A key trend shaping the ALD market is its growing utilization in solid-state battery (SSB)

manufacturing. ALD's ability to deposit ultrathin, defect-free coatings enhances battery

safety, longevity, and performance. In SSBs, it improves interface stability and

suppresses dendrite growth—critical challenges in lithium-metal battery technologies.

ALD is increasingly used to apply protective layers such as lithium phosphate (Li?PO?),

aluminum oxide (Al?O?), and lithium niobate (LiNbO?) between electrodes and solid

electrolytes. These coatings enhance conductivity and prevent material degradation. As

the demand for next-generation batteries rises—especially in electric vehicles and

portable electronics—ALD is being integrated into more R&D and commercial production

lines. This trend is accelerating with growing investments in battery innovation and

partnerships between energy storage firms and deposition equipment manufacturers.

Key Market Players

Applied Materials, Inc.

ASM International N.V.

Veeco Instruments Inc.

Tokyo Electron Limited

Lam Research Corporation

Beneq

Oxford Instruments plc

Kurt J. Lesker Company

ALD NanoSolutions, Inc.

Forge Nano

Report Scope:
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In this report, the Global Atomic Layer Deposition Market has been segmented into the

following categories, in addition to the industry trends which have also been detailed

below:

Atomic Layer Deposition Market, By Type:

Thermal ALD

Plasma-Enhanced ALD

Spatial ALD

Others

Atomic Layer Deposition Market, By Material:

Aluminum Oxide

Hafnium Oxide

Titanium Dioxide

Others

Atomic Layer Deposition Market, By End-Use Industry:

Electronics & Semiconductor

Medical Devices

Energy & Power

Automotive

Others

Atomic Layer Deposition Market, By Region:
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North America

United States

Canada

Mexico

Europe

Germany

France

United Kingdom

Italy

Spain

South America

Brazil

Argentina

Colombia

Asia-Pacific

China

India

Japan

South Korea
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Australia

Middle East & Africa

Saudi Arabia

UAE

South Africa

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global

Atomic Layer Deposition Market.

Available Customizations:

Global Atomic Layer Deposition Market report with the given market data, Tech Sci

Research offers customizations according to a company's specific needs. The following

customization options are available for the report:

Company Information

Detailed analysis and profiling of additional market players (up to five).
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