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Abstracts

The global GaN on Diamond Semiconductor Substrates market size is expected to

reach $ 23.74 million by 2032, rising at a market growth of 13.5% CAGR during the

forecast period (2026-2032).

Gallium nitride (GaN)-on-Diamond technology is a pioneering materials invention from

Akash co-founder, Felix Ejeckam that is created by lifting GaN thin films from its original

growth substrate and transferring it to a synthetic CVD diamond substrate which, at

1,600-2,000 W/mK, exhibits the highest known thermal conductivity (4+ times higher

than the next best materials) ever manufactured.

Global GaN on Diamond Semiconductor Substrates key players include Element Six,

Akash Systems, Qorvo, RFHIC Corporation, etc. Global top four manufacturers hold a

share over 90%. North America is the largest market, with a share over 75%, followed

by Europen have a share nearly 20%.. In terms of product, 4-inch Wafers is the largest

segment, with a share over 60%. And in terms of application, the largest application is

Aerospace & Military, followed by Automobile, Communication Net Work, etc.

The central engineering problem is to place diamond ?as close as possible? to the

active GaN channel while maintaining wafer-scale uniformity and foundry-compatible

mechanics. One well-known route is substrate removal + diamond CVD growth: CS-

MANTECH material describes an approach that removes the original substrate from

GaN-on-Si, deposits a thin dielectric layer, and then grows CVD diamond on the

exposed GaN surface. Another route is low-temperature GaN/diamond bonding with

engineered interfaces (documented in peer-reviewed ACS work). Manufacturing

constraints are typically dominated by (a) thermal boundary resistance (TBR) at the

GaN/diamond interface and (b) wafer bow/flatness and thickness uniformity affecting

lithography, handling and downstream processing; conference materials report 4-inch

samples where diamond thickness variation can be ~100?135 ?m and wafer warpage

can reach hundreds of microns. Practical device fabrication also requires viable
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backside processing (vias, singulation), where RFHIC has publicly discussed

laser-based via/scribing approaches due to diamond?s hardness.

Near-term adoption is clearest in high-power RF/microwave electronics (satcom,

electronic warfare, radar, wireless infrastructure/mmWave PAs) where thermal limits

constrain RF areal power density and system size. E6 communications highlight

satcom/EW/telecom-infrastructure relevance for high-power-density devices.

Performance claims supported by E6/Raytheon-referenced disclosures indicate roughly

3? RF areal power density improvement and ~3? thermal resistance reduction vs GaN-

on-SiC in HEMT demonstrations. The competitive landscape remains concentrated:

Element Six acts as a major diamond/material platform and is a performer in the

DoD/DARPA LADDIS program with partners including Raytheon and University of

Bristol. Akash Systems pushes device/system commercialization under its ?diamond

cooling? narrative and has attracted U.S. industrial support for scaling manufacturing.

RFHIC is another commercialization path via acquiring GaN-on-Diamond epiwafer

technology and positioning ?GaN Diamond? as part of its GaN portfolio. Key trends are

(1) scaling from 4-inch to 6-inch, (2) lower-TBR interface stacks (dielectric/interlayer

innovations), (3) improved wafer flatness + foundry compatibility, and (4) pull from

phased-array/mmWave and satcom payload growth?supported by continued defense

R&D investments.

This report studies the global GaN on Diamond Semiconductor Substrates production,

demand, key manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for GaN on

Diamond Semiconductor Substrates and provides market size (US$ million) and Year-

over-Year (YoY) Growth, considering 2025 as the base year. This report explores

demand trends and competition, as well as details the characteristics of GaN on

Diamond Semiconductor Substrates that contribute to its increasing demand across

many markets.

Highlights and key features of the study

Global GaN on Diamond Semiconductor Substrates total production and demand,

2021-2032, (Pcs)

Global GaN on Diamond Semiconductor Substrates total production value, 2021-2032,

(USD Million)

Global GaN on Diamond Semiconductor Substrates production by region & country,

production, value, CAGR, 2021-2032, (USD Million) & (Pcs), (based on production site)

Global GaN on Diamond Semiconductor Substrates consumption by region & country,

CAGR, 2021-2032 & (Pcs)

U.S. VS China: GaN on Diamond Semiconductor Substrates domestic production,

consumption, key domestic manufacturers and share

Global GaN on Diamond Semiconductor Substrates production by manufacturer,
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production, price, value and market share 2021-2026, (USD Million) & (Pcs)

Global GaN on Diamond Semiconductor Substrates production by Wafer Size,

production, value, CAGR, 2021-2032, (USD Million) & (Pcs)

Global GaN on Diamond Semiconductor Substrates production by Application,

production, value, CAGR, 2021-2032, (USD Million) & (Pcs)

This report profiles key players in the global GaN on Diamond Semiconductor

Substrates market based on the following parameters - company overview, production,

value, price, gross margin, product portfolio, geographical presence, and key

developments. Key companies covered as a part of this study include Element Six,

Akash Systems, Qorvo, RFHIC Corporation, etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World GaN on Diamond Semiconductor Substrates market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (Pcs) and average price (US$/Pcs) by

manufacturer, by Wafer Size, and by Application. Data is given for the years 2021-2032

by year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the

forecast year.

Global GaN on Diamond Semiconductor Substrates Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN

India

Rest of World
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Global GaN on Diamond Semiconductor Substrates Market, Segmentation by Wafer

Size:

2-inch Wafers

4-inch Wafers

6-inch Wafers

Other

Global GaN on Diamond Semiconductor Substrates Market, Segmentation by Diamond

Substrate Type:

Polycrystalline CVD Diamond

Single-crystal Diamond

Global GaN on Diamond Semiconductor Substrates Market, Segmentation by

Application:

Aerospace & Military

Automobile

Communication Net Work

Other

Companies Profiled:

Element Six

Akash Systems

Qorvo
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RFHIC Corporation

Key Questions Answered:

1. How big is the global GaN on Diamond Semiconductor Substrates market?

2. What is the demand of the global GaN on Diamond Semiconductor Substrates

market?

3. What is the year over year growth of the global GaN on Diamond Semiconductor

Substrates market?

4. What is the production and production value of the global GaN on Diamond

Semiconductor Substrates market?

5. Who are the key producers in the global GaN on Diamond Semiconductor Substrates

market?

6. What are the growth factors driving the market demand?
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