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Abstracts

The Global GaN LED Chips Market was valued at USD 29.9 billion in 2024 and is

projected to expand at a CAGR of 9.6% from 2025 to 2034. Rising demand for micro-

LED displays across various sectors, including consumer electronics, automotive, and

aerospace, is fueling market growth. GaN LED chips offer superior brightness, energy

efficiency, and durability, making them indispensable for micro-LED technology. The

global micro-LED display market is expected to reach USD 71.8 billion by 2027,

underscoring the increasing reliance on GaN-based LEDs. These chips are widely used

in smartwatches, premium TVs, AR/VR devices, and commercial displays due to their

high resolution, low power consumption, and enhanced color performance. Their

thermal stability and high light output make them the preferred material for micro-LED

fabrication, driving consistent demand. Additionally, large-area displays in stadiums,

airports, and retail settings are integrating micro-LED technology, further propelling the

GaN LED chips market.

Manufacturers are prioritizing high-performance micro-LED solutions for electronics and

large-scale displays. Enhanced brightness, color accuracy, and energy efficiency are

key factors driving adoption in smartphones, TVs, and other display applications. The

market is segmented by wafer size into 2-inch, 4-inch, 6-inch, and 8-inch. In 2024, the

2-inch wafer segment held a 41.3% market share, benefiting from an established, cost-

effective production process. The 4-inch segment is forecast to grow at an 11.1%

CAGR by 2034, driven by high-brightness applications. The 6-inch wafer market is

expected to reach USD 12.3 billion by 2034, while the 8-inch segment, accounting for

8.9% market share in 2024, is gaining traction due to its efficiency in high-demand

applications.

By substrate type, the market is categorized into silicon carbide (SiC), sapphire, silicon
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(Si), gallium nitride (GaN), and others. Sapphire dominated with a 61.4% share

in 2024 due to its high-temperature stability, transparency, and chemical resistance,

making it ideal for high-quality LED production. SiC is projected to reach USD 15.2

billion by 2034, favored for its superior thermal conductivity. Silicon-based LEDs are

expanding at an 8.5% CAGR, while GaN substrates, driven by demand for micro-LEDs

and UV LEDs, are set to grow at over 13% annually.

The product segmentation includes blue, green, and UV LED chips. Blue LED chips

captured 40.3% of the market in 2024, driven by applications in backlighting and

general lighting. Green LED chips are set to grow at a 10.7% CAGR due to their use in

AR/VR and high-resolution displays. UV LED chips are projected to reach USD 13

billion by 2034, with increasing applications in sterilization and medical disinfection.

Market segmentation by technology includes standard, thin-film, vertical, and flip-chip

GaN LEDs. Standard GaN LEDs led with a 32.8% market share in 2024, supported by

advancements in luminous efficacy. Thin-film GaN LEDs are projected to reach USD

22.6 billion by 2034, gaining popularity in high-performance lighting. Vertical GaN LEDs

are growing at a 13.4% CAGR, driven by micro-LED display advancements. Flip-chip

GaN LEDs are expected to hit USD 16.7 billion by 2034, benefiting from improved

thermal resistance and higher brightness.

End-use industries include automotive, consumer electronics, defense, industrial, and

ICT. Consumer electronics are projected to expand at an 11.4% CAGR by 2034, as

GaN LEDs offer superior brightness and efficiency for next-generation displays. The

automotive sector held a 30.3% market share in 2024, with increasing adoption of GaN-

based lighting solutions. The defense sector accounted for 18.7%, benefiting from GaN

LEDs' reliability in extreme conditions. Industrial applications are expected to reach

USD 8.3 billion by 2034, driven by energy-efficient lighting in warehouses and factories.

ICT is set to grow at a 6.9% CAGR, fueled by rising demand for data centers and

network infrastructure lighting.

Application-wise, general lighting dominated with a 34% market share in 2024,

supported by the transition to energy-efficient solutions. Backlighting is expanding at an

8.6% CAGR, driven by mini-LED adoption in TVs and monitors. Automotive lighting held

a 16.6% share as electric vehicles increasingly integrate GaN-based solutions for

energy efficiency. Display and signage applications are expected to reach USD 10.6

billion by 2034, while specialty lighting, including medical and horticultural uses, is

projected to grow at an 11.4% CAGR.
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Regionally, North America accounted for a 19.9% market share in 2024, with strong

demand in smart lighting and consumer electronics. The U.S. market is expected to

reach USD 10.7 billion by 2034, driven by increased adoption in automotive and

defense applications.
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