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Abstract Compared to fully commercialized nitride blue light light emitting diode (LED), the external quantum efficiency
(EQE) of current Aluminum gallium nitride (A1GaN) based deep ultraviolet LED is still at a relatively low level. This review
first introduces the current development status of AlGaN based deep ultraviolet LED and analyzes the reasons for low EQE.
Then, the research progress in improving the EQE direction of AlGaN based deep ultraviolet LED in recent years is elaborated
from three aspects: carrier injection efficiency, carrier radiation recombination efficiency, and light extraction efficiency.
Finally, the current challenges and future development opportunities of AlGaN based deep ultraviolet LED were discussed.
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Fig. 2 Superlattice p-type doped AlGaN

1% (a) Diagram of p-AlGaN superlattice structure grown based on desorption-controlled

ultrathin layer epitaxy; (b) schematic diagram of the contrast of p-AlGaN superlattice structure
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(a) Schematic of IQE; (b) schematic diagram of optical output power
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Schematic structures and energy bands of AlGaN based deep ultraviolet LED
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layer; (¢) schematic energy bands with insertion of a 100 nm electron-limiting layer
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Fig. 16 Schematic diagram of AlGaN based deep ultraviolet LED structure and two types of quantum barrier structures

[41]

0900002-9



FE615FE9H/2024 £5 B/BAEXBEFZHE

Original LED

FI17  AlGaN PRSI LED 458l AQW 2548 52 7R RS
Fig. 17 Schematic diagram of AlGaN based deep ultraviolet LED structure and AQW structure implementation'”
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Fig. 18 Schematic diagram of AlGaN based deep ultraviolet
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Fig. 20 Schematic diagram of AlGaN based deep ultraviolet
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Fig. 24 Structure diagram of AlGaN based deep ultraviolet LED device coated with SiO, on the surface of sapphire substrate and
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Fig. 25 Schematic diagram of transparent, transverse, and LEE of AlGaN based deep ultraviolet LEDs with or without inclined
sidewalls and whether n-AlGaN and Al/SiO, are flat™
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Fig. 26 Structure diagram of AlGaN based deep ultraviolet LED after thermal oxidation™”
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