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BRIEF DESCRIPTION

A device structure that can be used to create high-power and high-efficiency LEDs and LDs in the UV range of the

spectrum.

BACKGROUND

Nitride-based optoelectronics have been studied extensively in order to fabricate visible and UV light-emitting devices.

While high-power and high-efficiency LEDs and LDs that emit in the visible spectrum have been achieved, devices
that emit in the deep UV region of the spectrum (less than roughly 360 nm) with similar desirable qualities have not

due to growth difficulties resulting in poor material quality.

DESCRIPTION

Researchers at UC Santa Barbara have developed a device structure that can be used to create high-power and
high-efficiency LEDs and LDs in the UV range of the spectrum. The devices emit in the wavelength range from 280
nm to 360 nm using a nonpolar or semi-polar AllnN and AlinGaN layer grown on a nonpolar or semi-polar bulk GaN
substrate. In this device configuration, the piezoelectric field is reduced as the AllnN and AliInGaN layers are lattice-
matched to GaN. Polarization is minimized by growing along nonpolar or semi-polar orientations, thus creating a
relatively wide bandgap and minimizing the reduction of the radiative recombination efficiency and the effects of the

quantum-confined Stark effect.

ADVANTAGES

Higher efficiency UV light emitting devices

Reduced spontaneous polarization effects

Reduction in the quantum confined Stark effect (QCSE)

APPLICATIONS

UV LEDs and LDs

Water- and air-purification systems
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Germicidal and biomedical instrumentation systems
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[1I-Nitride Tunnel Junction LED with High Wall Plug Efficiency

Tunable White Light Based on Polarization-Sensitive LEDs

Cleaved Facet Edge-Emitting Laser Diodes Grown on Semipolar GaN

Growth of High-Performance M-plane GaN Optical Devices

Packaging Technique for the Fabrication of Polarized Light Emitting Diodes
Improved Anisotropic Strain Control in Semipolar Nitride Devices

Novel Multilayer Structure for High-Efficiency UV and Far-UV Light-Emitting Devices
[1I-V Nitride Device Structures on Patterned Substrates

Method for Increasing GaN Substrate Area in Nitride Devices

High-Intensity Solid State White Laser Diode

Nitride Based Ultraviolet LED with an Ultraviolet Transparent Contact

GaN-Based Thermoelectric Device for Micro-Power Generation

Limiting Strain-Relaxation in IlI-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
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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