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Abstracts

According to our (Global Info Research) latest study, the global Silicon Carbide AR

Waveguides market size was valued at US$ 4.73 million in 2025 and is forecast to a

readjusted size of US$ 129 million by 2032 with a CAGR of 34.7% during review period.

Silicon Carbide AR Waveguides are advanced near-eye display optical components that

use optical-grade silicon carbide as the primary light-guiding substrate and incorporate

micro- and nano-scale optical structures to perform image in-coupling, propagation,

pupil expansion, and out-coupling in augmented reality displays. Their high refractive

index enables a larger optical étendue and supports wider fields of view while reducing

the number of waveguide plates required, making SiC particularly attractive for thin,

lightweight, large-FOV AR architectures. Current products are primarily based on

diffractive waveguide designs, with direct-etched gratings and nanoimprint-assisted

patterning and transfer representing important manufacturing routes. Commercial

development is moving toward single-layer full-color configurations, higher optical

efficiency, larger field of view, and wafer-level manufacturing. The market covered in

this study focuses on functional SiC AR waveguide lenses and waveguide components

that have completed the key optical microstructure fabrication process and can be

integrated into AR display modules, with major applications including consumer AR

glasses, enterprise and industrial AR systems, and defense and aerospace displays.

Meta has demonstrated approximately 70° FOV using SiC waveguides, highlighting the

material’s potential for large-FOV near-eye displays.

Key Findings
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The global average selling price of silicon carbide AR waveguides was

approximately US$250–350 per piece in 2025.

Direct etching is the primary technology route for high-performance, wide-FOV

products.

Consumer AR glasses represent the largest application market.

China is the world’s leading region for commercial manufacturing.

Market Trends

The key technology trend is the transition from proving the optical advantages of SiC

toward proving manufacturability and cost competitiveness. High refractive index is the

core differentiator: compared with conventional high-index glass, SiC provides greater

optical bandwidth and enables larger fields of view with fewer waveguide plates. This

supports the development of single-layer full-color designs and can reduce optical stack

thickness and alignment complexity. Large-FOV SiC products have already progressed

from experimental prototypes toward 30° and 50° commercial-development platforms,

while approximately 70° FOV has been demonstrated at the system level.

At the manufacturing level, the industry is shifting toward larger wafers, semiconductor-

style lithography and etching, higher-throughput micro-nano replication, and tighter

wafer-level process control. The transition from 4-inch toward 8-inch and eventually 300

mm substrates is particularly important because substrate utilization, lens yield per

wafer, and process throughput directly affect unit economics. Optical-grade 300 mm SiC

waveguide wafers were publicly demonstrated in 2025, indicating that upstream

material suppliers are preparing for substantially larger AR volumes.

Market Dynamics

Drivers

Demand is primarily driven by the need to improve the optical performance and

wearability of next-generation AR glasses. Wider FOV normally increases optical design

difficulty, while conventional multi-layer waveguides add thickness, weight, alignment

complexity, and manufacturing steps. SiC combines a refractive index of approximately
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2.6–2.7 with strong thermal and mechanical properties, allowing designers to pursue

large-FOV and potentially single-layer full-color architectures. Continued investment in

AI glasses and spatial-computing hardware is also encouraging optical component

suppliers to develop thinner, brighter, higher-efficiency waveguide solutions.

Restraints

The principal restraint remains cost. Optical-grade SiC requires demanding crystal-

quality control, precision polishing, micro-nano patterning, difficult dry-etch processes,

and stringent optical inspection. SiC is also an extremely hard material, increasing

tooling requirements and process complexity. Early production remains sensitive to

grating uniformity, optical defects, wafer utilization, and yield, while high-index glass and

polymer-based waveguides continue to offer lower-cost alternatives for products that do

not require the highest FOV or optical performance.

Opportunities

The largest opportunity lies in moving SiC from premium demonstration platforms into

higher-volume consumer AR glasses. Scaling 8-inch production, introducing 300 mm

optical-grade wafers, improving etching throughput, and increasing usable lens yield per

wafer could materially reduce cost. Single-layer full-color architectures are particularly

attractive because they may simplify downstream optical assembly and reduce stack

alignment requirements. In addition, enterprise, industrial, defense, and aerospace AR

systems offer opportunities where performance, environmental stability, durability, and

thermal characteristics can justify a higher optical component price.

Challenges

The central challenge is achieving consumer-electronics economics without sacrificing

optical performance. Yield improvement must occur simultaneously across substrate

transparency and uniformity, microstructure fidelity, etching consistency, optical

efficiency, color uniformity, rainbow suppression, and final lens inspection. The industry

must also build manufacturing-grade equipment and process infrastructure rather than

depend on research-grade tools. Rapid improvements in high-index glass, polymer

waveguides, and other emerging high-refractive-index materials create an additional

substitution risk if SiC cost reduction progresses more slowly than expected.
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Industry Chain Analysis

The upstream industry chain consists of high-purity SiC raw materials, optical-grade

crystal growth, wafer slicing, grinding, polishing, and optical-grade substrate inspection.

Midstream manufacturing includes optical design, master fabrication, lithography or

nanoimprint-assisted patterning, dry etching, coating, wafer-level inspection, dicing,

packaging, and waveguide-module integration. Downstream customers include AR

optical-module suppliers and AR glasses manufacturers serving consumer, enterprise,

industrial, defense, and aerospace applications. Upstream wafer diameter and optical

quality have become increasingly important variables: 8-inch production is moving into

industrial deployment and 300 mm optical waveguide wafers have been demonstrated,

creating a pathway toward greater lens output per wafer and lower unit material cost.

Value Chain Analysis

Value creation is concentrated in three areas: optical-grade SiC material quality,

proprietary waveguide and grating design, and high-yield micro-nano manufacturing.

Although the substrate accounts for a meaningful portion of early-stage cost,

competitive differentiation increasingly depends on optical efficiency, field of view, color

uniformity, eyebox performance, ghost and rainbow suppression, manufacturing yield,

and the ability to transfer designs into repeatable wafer-level production. As volume

increases, the value chain is expected to shift from material scarcity and engineering

samples toward process yield, equipment productivity, design-for-manufacturing, and

module-level integration capability.

Segment Insights

By Waveguide Layer Architecture, the market is divided into Single-layer Waveguides

and Multi-layer Waveguides. Single-layer architectures are becoming increasingly

important for SiC because its high refractive index enables greater optical bandwidth

and supports the integration of full-color functionality into fewer plates. By Grating

Fabrication Route, the market is segmented into Direct Etched Waveguides,

Nanoimprint-based Waveguides, and Others. Direct etching represents the principal

high-performance route for sophisticated SiC structures, while nanoimprint-assisted

processes offer potential advantages in pattern replication and manufacturing

throughput.
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By Display Color Capability, the market includes Monochrome Waveguides, Full-color

Waveguides, and Others, with full-color products representing the main value-growth

direction. By Field of View, the market is classified as ?30° FOV, >30° to 50° FOV, and

>50° FOV. Commercial-development products are increasingly moving into the

30°–50° range, while >50° solutions represent a higher-specification segment. By

Application, the market comprises Consumer AR Glasses, Enterprise and Industrial AR,

Defense and Aerospace AR, and Others. Consumer AR glasses are expected to

provide the largest incremental volume opportunity as SiC manufacturing costs decline.

Downstream Market Opportunities

Consumer AR glasses offer the strongest volume opportunity because SiC directly

addresses several constraints that become more important as glasses evolve from

notification-type displays toward richer spatial content: field of view, optical stack

thickness, full-color capability, thermal management, and visual artifacts. Enterprise and

industrial systems provide an earlier high-value opportunity where productivity benefits

can support higher system prices, while defense and aerospace applications remain

attractive for wide-FOV, durability, environmental stability, and mission-critical visibility

requirements. The transition from optical prototypes to standardized waveguide-light-

engine reference designs should also shorten product development cycles for

downstream device manufacturers.

Regional Insights

China currently has the most concentrated commercial supply and manufacturing

expansion for SiC AR waveguides, supported by a broad SiC substrate industry, wafer-

level micro-nano processing capability, AR optical-component manufacturing, and a

dense consumer-electronics supply chain. Specialized Chinese waveguide

manufacturers are moving from small-batch development toward 8-inch wafer-level

production, and upstream suppliers have already demonstrated 300 mm optical-grade

SiC wafers. North America remains a critical technology-development region,

particularly in SiC material selection, large-FOV architecture, direct slant-etch

processing, and system-level AR validation. Europe, Japan, South Korea, and Taiwan

possess strong optics, semiconductor, and AR component ecosystems, but publicly

verified commercial SiC AR waveguide manufacturing remains less concentrated than

in China and North America.
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Competitive Landscape Analysis

The competitive landscape remains highly concentrated and technology-led because

commercial SiC AR waveguide manufacturing requires simultaneous capabilities in

optical design, semiconductor-grade micro-nano processing, difficult-material etching,

wafer-level yield management, and AR module integration. China currently has the

broadest merchant-supply cluster and the fastest visible capacity expansion, while

North America retains a strong position in foundational optical architecture and captive

high-performance development. Competition is therefore shifting from proof-of-concept

performance toward repeatable mass production, yield, cost per lens, large-wafer

compatibility, optical efficiency, and customer qualification. As the market matures,

suppliers with vertically coordinated access to optical-grade SiC substrates, proprietary

grating designs, wafer-level fabrication, inspection, and module integration are expected

to hold stronger competitive positions.

Report Scope

This report is a detailed and comprehensive analysis for global Silicon Carbide AR

Waveguides market. Both quantitative and qualitative analyses are presented by

manufacturers, by region & country, by Field of View and by Application. As the market

is constantly changing, this report explores the competition, supply and demand trends,

as well as key factors that contribute to its changing demands across many markets.

Company profiles and product examples of selected competitors, along with market

share estimates of some of the selected leaders for the year 2025, are provided.

Key Features:

Global Silicon Carbide AR Waveguides market size and forecasts, in consumption value

($ Million), sales quantity (K Pcs), and average selling prices (US$/Pcs), 2021-2032

Global Silicon Carbide AR Waveguides market size and forecasts by region and

country, in consumption value ($ Million), sales quantity (K Pcs), and average selling

prices (US$/Pcs), 2021-2032

Global Silicon Carbide AR Waveguides market size and forecasts, by Field of View and

by Application, in consumption value ($ Million), sales quantity (K Pcs), and average

selling prices (US$/Pcs), 2021-2032
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Global Silicon Carbide AR Waveguides market shares of main players, shipments in

revenue ($ Million), sales quantity (K Pcs), and ASP (US$/Pcs), 2021-2026

The Primary Objectives in This Report Are:

To determine the size of the total market opportunity of global and key countries

To assess the growth potential for Silicon Carbide AR Waveguides

To forecast future growth in each product and end-use market

To assess competitive factors affecting the marketplace

This report profiles key players in the global Silicon Carbide AR Waveguides market

based on the following parameters - company overview, sales quantity, revenue, price,

gross margin, product portfolio, geographical presence, and key developments. Key

companies covered as a part of this study include SeeV Optoelectronics Technology

Co., Ltd., Goertek Optical Technology Co., Ltd., Moldnano (Hangzhou) Technology Co.,

Ltd., AAC Technologies Holdings Inc., North Ocean Photonics Co., Ltd., Magic Leap,

Inc., etc.

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

new product launches or approvals.

Silicon Carbide AR Waveguides market is split by Field of View and by Application. For

the period 2021-2032, the growth among segments provides accurate calculations and

forecasts for consumption value by Field of View, and by Application in terms of volume

and value. This analysis can help you expand your business by targeting qualified niche

markets.

Market Segmentation

Market segment by Field of View
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?30° FOV

>30° to 50° FOV

>50° FOV

Market segment by Grating Fabrication Route

Direct Etched Waveguides

Nanoimprint-based Waveguides

Others

Market segment by Display Color Capability

Monochrome Waveguides

Full-color Waveguides

Others

Market segment by Application

Consumer AR Glasses

Enterprise and Industrial AR

Defense and Aerospace AR

Others

Major players covered
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SeeV Optoelectronics Technology Co., Ltd.

Goertek Optical Technology Co., Ltd.

Moldnano (Hangzhou) Technology Co., Ltd.

AAC Technologies Holdings Inc.

North Ocean Photonics Co., Ltd.

Magic Leap, Inc.

Market segment by region, regional analysis covers

North America (United States, Canada, and Mexico)

Europe (Germany, France, United Kingdom, Russia, Italy, and Rest of Europe)

Asia-Pacific (China, Japan, Korea, India, Southeast Asia, and Australia)

South America (Brazil, Argentina, Colombia, and Rest of South America)

Middle East & Africa (Saudi Arabia, UAE, Egypt, South Africa, and Rest of

Middle East & Africa)

Chapter Outline

Chapter 1, to describe Silicon Carbide AR Waveguides product scope, market overview,

market estimation caveats and base year.

Chapter 2, to profile the top manufacturers of Silicon Carbide AR Waveguides, with

price, sales quantity, revenue, and global market share of Silicon Carbide AR

Waveguides from 2021 to 2026.

Chapter 3, the Silicon Carbide AR Waveguides competitive situation, sales quantity,

revenue, and global market share of top manufacturers are analyzed emphatically by

landscape contrast.

Chapter 4, the Silicon Carbide AR Waveguides breakdown data are shown at the
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regional level, to show the sales quantity, consumption value, and growth by regions,

from 2021 to 2032.

Chapter 5 and 6, to segment the sales by Field of View and by Application, with sales

market share and growth rate by Field of View, by Application, from 2021 to 2032.

Chapter 7, 8, 9, 10 and 11, to break the sales data at the country level, with sales

quantity, consumption value, and market share for key countries in the world, from 2021

to 2026.and Silicon Carbide AR Waveguides market forecast, by regions, by Field of

View, and by Application, with sales and revenue, from 2027 to 2032.

Chapter 12, market dynamics, drivers, restraints, trends, and Porters Five Forces

analysis.

Chapter 13, the key raw materials and key suppliers, and industry chain of Silicon

Carbide AR Waveguides.

Chapter 14 and 15, to describe Silicon Carbide AR Waveguides sales channel,

distributors, customers, research findings and conclusion.
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