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AlGaN-Based Deep-UV LEDs
Hideki HIRAYAMA™ **

High-efficiency deep-ultraviolet (DUV) light-emitting diodes (LEDs) and laser diodes (LDs) have a
wide range of potential applications such as sterilization, water purification, medicine and biochemistry,
white light illumination, and so on. We demonstrated 220-350 nm-band DUV LEDs using wide-bandgap
AlGaN semiconductors. Low threading dislocation density (TDD) AIN buffer layers on sapphire
substrates were realized by using an “ammonia (NH;) pulse-flow multilayer (ML) growth” technique.
We achieved significant increase of internal quantum efficiency (IQE) of AlGaN quantum well (QW)
DUV emission from about 0.5% to more than 50% by reducing the TDD. We demonstrated further
increase of IQE (>80%) using carrier-localization effects in In-segregation area. We also obtained
significant increase of electron injection efficiency (EIE) (from 20% to more than 80%) by introducing
multi-quantum barrier (MQB). We then obtained about 4% external quantum efficiency (EQE) and
over 30 mW CW output power for “sterilization-use” DUV LEDs.
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