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Abstracts

Single Crystal Diamond Market

The single crystal diamond market was valued at $1,509.1 million in 2023 and is

estimated t%li%reach $2,373.0 million by 2033, exhibiting a CAGR of 4.7% from 2024

t%li%2033.

Single crystal diamond is a synthetic diamond manufactured as a continuous crystal

lattice, having uniform properties. These properties render the diamond superior

t%li%several natural and other synthetic diamonds which possess defects. The high

cost of single crystal diamonds is attributed t%li%their optical transparency, thermal

conductivity, and exceptional hardness. The diamonds are deployed in various high-

tech applications, including precision cutting, high-power lasers, and optical & electronic

devices. Moreover, they are finding applications in semiconductor technology as a

substrate t%li%create high-performance electronics.

The electronics and semiconductor industries are a major driver of the single crystal

diamond market due t%li%applicability of the diamond in electronic devices and

semiconductors. Moreover, the diamond experiences a constant demand from the niche

market of luxury jewelry and high-end watches. In recent times, the exploration of

innovative quantum technologies such as delta-doping and low-energy ion implantation
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is trending t%li%improve the spectral stability and coherence time during the

manufacturing of shallow color centers in the diamonds.

However, scaling up the production of high-quality single crystal diamonds is subject

t%li%several technical limitations, including lack of defect control, less uniformity in

crystal structure, and inability t%li%achieve desired properties. This is a significant

restraint for the expansion of the single crystal diamond market. On the contrary,

constant explorations t%li%deploy the diamonds in ingenious applications present a

lucrative opportunity for the expansion of the market. For instance, scientists from the

National Institute of Material Science, Japan, recently manufactured the first n-channel

diamond metal-oxide-semiconductor field-effect transistor (MOSFET). The researchers

doped the single crystal diamond with low amounts of phosphorus t%li%grow single

crystal n-type diamond semiconductors, having flat and smooth terraces at the atomic

levels. The usage of the diamond layer substantially aids in lowering source and drain

contact resistance.

Segment Review

The single crystal diamond market is segmented int%li%type, application, and region.

On the basis of type, the market is bifurcated int%li%high pressure high temperature

(HPHT) and chemical vapor deposition (CVD). By application, it is divided

int%li%mechanical devices, optical materials, electronic devices, jewelry, and others.

Region wise, it is analyzed across North America, Europe, Asia-Pacific, and LAMEA.

Key Findings

On the basis of type, the high pressure high temperature (HPHT) segment is expected

t%li%witness rapid growth throughout the forecast period.

By application, the optical materials segment is projected t%li%be the highest

shareholder during the forecast period.

Region wise, North America is projected t%li%be the highest revenue generator by

2033.

Competition Analysis

The major players operating in the single crystal diamond market include Element Six,

Diamond Foundry, New Diamond Technology, Jamnejad Group, Hera Diamonds,
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Xinren Superabrasives, Grim Diamonds LLC, Henan Huanghe Whirlwind, Venus Gems,

and IIa Technologies (Pte) Ltd. These players have adopted various key developmental

strategies such as business expansion, new product launches, and partnerships

t%li%strengthen their foothold in the market.
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Key Market Segments

By Type

High Pressure High Temperature (HPHT)

Chemical Vapor Deposition (CVD)

By Application

Mechanical Drive

Optical Material

Electronic Drive
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Jewelry

Others

By Region

North America

U.S.

Canada

Mexico

Europe

France

Germany

Italy

Spain

UK

Rest of Europe

Asia-Pacific

China

Japan

India

South Korea
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Australia

Rest of Asia-Pacific

LAMEA

Brazil

South Africa

Saudi Arabia

Rest of LAMEA

Key Market Players

Element Six Holdings Limited

Diamond Foundry Inc

New Diamond Technology LLC

Hera Jewelry & Diamonds

Xinren Superabrasives Co., LTD

Grim Diamonds LLC

Henan Huanghe Whirlwind CO.,Ltd.

Venus Gems Group Inc.

iia technologies pte. ltd.

ILJIN Diamond CO., LTD.
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