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BRIEF DESCRIPTION

A method to control the anisotrophy of strain in semipolar nitride-based active layers of optoelectronic devices while

maintaining high device performance and efficiency.

BACKGROUND

Nitride-based devices are typically grown coherently because dislocations can cause poor device performance. The
presence of strain in quantum wells (QWSs) can modulate the band structure of QWs (polarization of spontaneous
emission and gain). Generally, strain in semipolar nitride epitaxial layers is anisotropic due to the different lattice
parameters. This strain-anisotropy is automatically determined by the difference of lattice constant between a
considered epitaxial layer and the substrate on which the considered layer is coherently grown. Therefore, techniques

are needed to control the anisotropy of strain in QWs.

DESCRIPTION

UC Santa Barbara researchers have created a method to control the anisotrophy of strain in semipolar nitride-based
active layers of optoelectronic devices while maintaining high device performance and efficiency. Using this method,

misfit dislocations may be restricted to regions located far from device layers.

ADVANTAGES

Controlled anistropic strain
High efficiency

Improved device performance
Increased device yield

Reduction of dislocations in active devices

APPLICATIONS

LEDs
Laser diodes (LDs)
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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 llI-Nitride Devices Grown on or Above a Strain Relaxed Template
UV Optoelectronic Devices Based on Nonpolar and Semi-polar AllInN 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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