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BRIEF DESCRIPTION

UC Santa Barbara researchers have improved the performance of GaN LEDs through the addition of ZnO layers to

the LED’s surfaces.

BACKGROUND

To improve the light extraction efficiency of LEDs, transparent conductive oxides (TCOs) with high refractive indices
— such as indium-tin-oxide (ITO), zinc oxide (ZnO), aluminum-doped-zinc-oxide (AZO) — are widely used. Films of
these materials increase the probability of light escaping the LED through the TCO, thus increasing overall light

output. ITO, however, is cost prohibitive, making zinc oxide films a better choice for commercial scalability.

DESCRIPTION

UC Santa Barbara researchers have improved the performance of GaN LEDs through the addition of ZnO layers to
the LED’s surfaces. These layers can improve the light extraction, heat dissipation, and current distribution of the
device. The method of depositing ZnO by a low-temperature, aqueous route is low-cost and flexible, and can be used

before or after the LED fabrication processing, resulting in low-cost, high-light-output GaN LED devices.

ADVANTAGES

Increased light output

Low-cost fabrication

APPLICATIONS

LEDs
Solar cells

GaN-based devices
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High-Efficiency, Mirrorless Non-Polar and Semi-Polar Light Emitting Devices
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Oxyfluoride Phosphors for Use in White Light LEDs
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Improved Anisotropic Strain Control in Semipolar Nitride Devices
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Nitride Based Ultraviolet LED with an Ultraviolet Transparent Contact
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GaN-Based Thermoelectric Device for Micro-Power Generation

Limiting Strain-Relaxation in Ill-Nitride Heterostructures by Substrate Patterning

LED Device Structures with Minimized Light Re-Absorption

Growth of Planar Semi-Polar Gallium Nitride

High-Efficiency and High-Power IlI-Nitride Devices Grown on or Above a Strain Relaxed Template
UV Optoelectronic Devices Based on Nonpolar and Semi-polar AllnN and AlinGaN Alloys

Defect Reduction of Non-Polar and Semi-Polar IlI-Nitrides

I1I-Nitride Based VCSEL with Curved Mirror on P-Side of the Aperture

Enhancing Growth of Semipolar (Al,In,Ga,B)N Films via MOCVD
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