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A Systematic Exploration of InGaN/GaN Quantum Well-Based Light
Emitting Diodes on Semipolar Orientations *
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Light-emitting diodes (LEDs) based on group IIl-nitride semiconductors (GaN, AIN, and InN) are crucial
elements for solid-state lighting and visible light communication applications. The most widely used growth plane
for group II-nitride LEDs is the polar plane (c-plane), which is characterized by the presence of a polarization-
induced internal electric field in heterostructures. It is possible to address long-standing problems in group III-nitride
LEDs, by using semipolar and nonpolar orientations of GaN. In addition to the reduction in the polarization-
induced internal electric field, semipolar orientations potentially offer the possibility of higher indium incorporation,
which is necessary for the emission of light in the visible range. This is the preferred growth orientation for
green/yellow LEDs and lasers. The important properties such as high output power, narrow emission linewidth,
robust temperature dependence, large optical polarization ratio, and low-efficiency droop are demonstrated with
semipolar LEDs. To harness the advantages of semipolar orientations, comprehensive studies are required. This
review presents the recent progress on the development of semipolar InGaN/GaN quantum well LEDs. Semipolar
InGaN LED structures on bulk GaN substrates, sapphire substrates, free-standing GaN templates, and on Silicon
substrates are discussed including the bright prospects of group Ill-nitrides.
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