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Abstracts

The global Semi-insulating GaN Wafers market size is predicted to grow from US$

24.26 million in 2025 to US$ 67.28 million in 2032; it is expected to grow at a CAGR of

15.8% from 2026 to 2032.

Semi-insulating GaN wafers are high-resistivity gallium nitride single-crystal wafers

engineered through deep-level doping, compensation doping, or defect control to

suppress free-carrier conduction while retaining the intrinsic material advantages of

GaN. The market focuses primarily on bulk and free-standing semi-insulating GaN

wafers used as native substrates for homogeneous GaN epitaxy and high-frequency

electronic devices. Commercial and developmental products mainly include Fe-doped,

C-doped, Mn-doped, and other compensation-doped GaN wafers, with 2-inch and

4-inch formats representing the principal commercially relevant sizes. HVPE remains an

important production route, while ammonothermal and liquid-phase growth technologies

are being advanced for lower dislocation density, larger diameters, and improved

electrical isolation. Key technical parameters include resistivity, dislocation density,

crystal orientation, wafer thickness, total thickness variation, bow, warp, and surface

quality. Major downstream applications include RF and microwave devices, wireless

communication infrastructure, radar systems, photoconductive semiconductor switches,

and research applications. Semi-insulating GaN provides a native GaN platform that

can reduce lattice-mismatch-related defects and support increasingly demanding high-

frequency and high-power device architectures.

Key FindingsThe global average selling price of semi-insulating GaN wafers was

approximately US$1,450–1,650 per wafer in 2025.2-inch and 4-inch wafers are the main

product sizes.Fe-doped and C-doped GaN are the mainstream semi-insulating material

routes.Japan and China are the main production and technology development
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regions.RF and microwave devices are the primary applications, while 5G/6G,

radar, satellite communications, and PCSS are key growth areas.

Market Trends

The industry is moving from small-diameter, research-oriented semi-insulating GaN

toward larger-diameter and more application-specific wafers. Commercially available

2-inch products coexist with 4-inch development and supply programs, while next-

generation projects increasingly focus on higher resistivity, lower dislocation density,

improved thermal management, and larger usable wafer area. Existing commercial

products already demonstrate 2-inch semi-insulating availability, while 4-inch semi-

insulating GaN and bonded semi-insulating GaN are being actively developed for high-

frequency devices.

From the technology route perspective, HVPE remains important for scalable free-

standing GaN production, but ammonothermal growth is gaining strategic relevance

where low-dislocation crystals and controlled deep-level doping are required. Liquid-

phase growth and bonding technologies are also being evaluated to address the cost,

crystal quality, and thermal-management limitations of conventional free-standing

wafers. These developments suggest that future competition will increasingly depend on

material quality and application-specific wafer engineering rather than diameter alone.

Market Dynamics

Drivers

The principal demand driver is the increasing performance requirement of RF and

microwave devices. Native semi-insulating GaN substrates provide a pathway to GaN-

on-GaN architectures with reduced lattice mismatch and lower defect density compared

with heterogeneous epitaxy. Rising frequency, power density, and reliability

requirements in wireless base stations, radar, satellite communications, and other RF

systems are strengthening the technical rationale for semi-insulating GaN. Product-

development programs already position semi-insulating GaN for 5G and 6G base

stations and other high-frequency electronics.

Restraints

The largest restraint remains economics. Semi-insulating GaN wafers are substantially

more expensive and less widely available than established heterogeneous substrate
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platforms, while usable diameter and production yield remain relatively constrained.

GaN-on-SiC has a mature supply chain, strong thermal performance, established RF

device processes, and a large installed manufacturing base. As a result, semi-insulating

GaN is more likely to penetrate applications where its crystal-quality and native-

substrate benefits justify the additional substrate cost rather than rapidly replacing

incumbent RF substrate architectures.

Opportunities

Larger-diameter native GaN creates the clearest medium-term opportunity because it

can improve wafer-level productivity and make GaN-on-GaN architectures more

compatible with scaled device manufacturing. The commercialization of 4-inch C-doped

semi-insulating GaN and continued development of larger high-resistivity crystals

indicate that suppliers are moving beyond laboratory-scale material toward application-

oriented wafer platforms. Existing 4-inch C-doped semi-insulating GaN products use

HVPE and maintain the same core crystal-quality framework as corresponding

conductive wafers.

PCSS represents a smaller but strategically important emerging opportunity. NEDO's

2025–2028 international R&D program is specifically targeting large-diameter, low-

dislocation semi-insulating GaN crystals and substrates for photoconductive

semiconductor switches, with potential future applications in high-voltage direct-current

grid protection, industrial high-power laser systems, and high-speed optoelectronic

communications.

Challenges

The central technical challenge is achieving high resistivity without materially degrading

crystal quality, wafer uniformity, or device-layer performance. Deep-level dopants such

as Fe, C, and Mn must suppress free carriers while avoiding excessive compensation-

related defects, trapping, or instability. At the same time, suppliers must control

dislocation density, thickness uniformity, bow, warp, polishing damage, and off-angle

across progressively larger wafers.

Commercialization also remains challenging because this is a narrow specialty

substrate market. Customer qualification cycles are long, RF device architectures are

conservative, and wafer suppliers must demonstrate reproducibility across multiple

growth runs rather than isolated record-performance samples. Consequently, the

transition from technically successful crystals to stable commercial volume is likely to

remain gradual.
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Industry Chain Analysis

The upstream industry chain consists of high-purity gallium and nitrogen-related

feedstocks, dopants such as Fe, C, or Mn, crystal-growth equipment, growth-zone

consumables, and precision wafer-processing materials. The midstream segment

includes GaN bulk-crystal growth, separation or slicing, grinding, lapping, polishing,

cleaning, inspection, and electrical and crystallographic characterization. Depending on

the technology route, crystal growth is dominated by HVPE, ammonothermal, or

emerging liquid-phase approaches.

The downstream chain includes GaN homogeneous epitaxy, RF and microwave

semiconductor fabrication, radar and communication modules, high-frequency power

amplifiers, PCSS devices, and research institutions. Because semi-insulating GaN is

primarily a substrate-enabling material, downstream qualification and device

performance feedback have a strong influence on upstream specifications and

production yields.

Value Chain Analysis

Crystal growth captures the highest technological value because resistivity control,

dislocation reduction, crystal diameter, and reproducibility are established during this

stage. High-quality boule growth requires specialized reactors, process know-how, long

development cycles, and significant accumulated intellectual property. Wafer processing

adds further value through slicing yield, thickness control, surface polishing, defect

inspection, and epi-ready surface preparation.

The highest-value products are generally larger-diameter wafers with low dislocation

density, stable semi-insulating electrical characteristics, tight geometric tolerances, and

application-specific surface specifications. As the market matures, suppliers capable of

integrating crystal growth, wafer processing, characterization, and customer

qualification are likely to retain stronger pricing and technology positions than

companies participating only in individual processing steps.

Segment Insights

By doping and compensation route, Fe-doped and C-doped GaN form the principal

established semi-insulating categories, while Mn-doped material represents an

emerging specialized route. C-doped 4-inch free-standing GaN has already reached

commercial product status, while Mn-doped ammonothermal GaN is being developed
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for high-voltage PCSS applications.

By wafer size, 2-inch products remain the most established commercial format, while

4-inch wafers are increasingly important for next-generation RF development and

process scaling. By crystal-growth technology, HVPE remains commercially significant,

while ammonothermal growth is gaining importance for low-dislocation, high-resistivity

applications. By application, RF and microwave devices remain the largest

commercially relevant segment, with wireless communications, radar, PCSS, and R&D

forming additional demand layers.

Downstream Market Opportunities

Wireless communications offer the broadest near-term opportunity as network

architectures move toward higher frequencies, wider bandwidth, and higher power

density. Semi-insulating GaN-on-GaN can potentially improve RF device material

quality and reduce parasitic loss, making the platform relevant to 5G Advanced, future

6G, millimeter-wave, and satellite-communication systems. Radar applications also

benefit from the combination of high-frequency operation and high power capability.

PCSS and other ultrafast high-voltage switching applications represent a longer-term

opportunity rather than a near-term mass market. Current government-backed

development programs indicate that semi-insulating GaN may eventually be used in

high-voltage grid switching and advanced photoconductive devices, but material scale-

up, device qualification, and system-level adoption remain necessary before large-

volume demand emerges.

Regional Insights

Japan is currently one of the most concentrated centers of semi-insulating GaN

technology, combining established 2-inch commercial supply with active development of

4-inch wafers, liquid-phase growth, bonding technologies, and ammonothermal routes.

The region remains particularly strong in crystal-growth know-how, wafer processing,

and next-generation substrate engineering.

China has developed a meaningful manufacturing base in HVPE-grown free-standing

GaN, with domestic suppliers capable of producing 2-inch semi-insulating wafers and

developing or supplying 4-inch products. One domestic supplier explicitly reports 4-inch

C-doped semi-insulating GaN produced on self-developed HVPE equipment, while

another confirms 2-inch semi-insulating compensated GaN and ongoing 4-inch
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engineering development. The United States and Europe remain smaller in commercial

volume but strategically relevant in ammonothermal growth, Mn-doped GaN, and

specialized high-resistivity crystal research.

Competitive Landscape Analysis

The competitive structure remains highly concentrated because only a limited number of

suppliers combine bulk-GaN growth capability, semi-insulating compensation control,

wafer processing, and customer-qualified substrate supply. Japan currently has the

deepest technology portfolio, China is building commercial manufacturing capacity and

larger-diameter capabilities, while North America and Europe are more focused on

advanced crystal growth and specialized emerging applications.

Competition is therefore not determined primarily by production scale. Suppliers

differentiate through crystal quality, resistivity stability, wafer diameter, dislocation

density, geometry control, surface preparation, and the ability to repeatedly qualify

material for demanding RF and high-voltage applications. As the market develops, the

competitive advantage is expected to shift toward companies that can achieve larger-

diameter production without sacrificing electrical isolation or crystal quality.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Semi-insulating GaN Wafers

Industry Forecast” looks at past sales and reviews total world Semi-insulating GaN

Wafers sales in 2025, providing a comprehensive analysis by region and market sector

of projected Semi-insulating GaN Wafers sales for 2026 through 2032. With Semi-

insulating GaN Wafers sales broken down by region, market sector and sub-sector, this

report provides a detailed analysis in US$ millions of the world Semi-insulating GaN

Wafers industry.

This Insight Report provides a comprehensive analysis of the global Semi-insulating

GaN Wafers landscape and highlights key trends related to product segmentation,

company formation, revenue, and market share, latest development, and M&A activity.

This report also analyzes the strategies of leading global companies with a focus on

Semi-insulating GaN Wafers portfolios and capabilities, market entry strategies, market

positions, and geographic footprints, to better understand these firms’ unique position

in an accelerating global Semi-insulating GaN Wafers market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
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shaping the global outlook for Semi-insulating GaN Wafers and breaks down the

forecast by Doping and Compensation, by Application, geography, and market size to

highlight emerging pockets of opportunity. With a transparent methodology based on

hundreds of bottom-up qualitative and quantitative market inputs, this study forecast

offers a highly nuanced view of the current state and future trajectory in the global Semi-

insulating GaN Wafers.

This report presents a comprehensive overview, market shares, and growth

opportunities of Semi-insulating GaN Wafers market by product type, application, key

manufacturers and key regions and countries.

Market Segmentation

Segmentation by Doping and Compensation:

Fe-doped Semi-insulating GaN

C-doped Semi-insulating GaN

Mn-doped Semi-insulating GaN

Others

Segmentation by Wafer Size:

2-inch

4-inch

6-inch and Above

Others

Segmentation by Crystal Orientation:

C-plane
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M-plane

A-plane

Others

Segmentation by Application:

RF and Microwave Devices

Radar Systems

Wireless Communication

Photoconductive Semiconductor Switches

Research and Development

Others

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China
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Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.
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Sumitomo Chemical Co., Ltd.

Eta Research Ltd.

Suzhou Nanowin Science and Technology Co., Ltd.

SixPoint Materials, Inc.

Saint-Gobain

Key Questions Addressed in this Report

What is the 10-year outlook for the global Semi-insulating GaN Wafers market?

What factors are driving Semi-insulating GaN Wafers market growth, globally

and by region?

Which technologies are poised for the fastest growth by market and region?

How do Semi-insulating GaN Wafers market opportunities vary by end market

size?

How does Semi-insulating GaN Wafers break out by Doping and Compensation,

by Application?
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