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Relationship Between In, Ga;_, N Quantum-well Blue LED’ s Photoelectric Properties and
Quantum Well Bound State Energy Level

LI Guo-bin, CHEN Chang-shui, LIU Song-hao

Laboratory of Nanophotonic Functional Materials and Devices, The Key Laboratory of Laser Life Science,
Ministry of Education, South China Normal University, Guangzhou 510631, China

Abstract: The software simulation and theoretical calculations are used to analysis the relationship between
In Ga, _ N quantum well blue LED's photoelectric properties and quantum well bound state energy level. A
bound state split level model is established. When the quantum well thickness is narrower, the band bending
caused by the polarization effects is the main reason for the spectral red-shift, and electron leakage is the
main reason for efficiency droop. But as the well width increase, level filling is the main reason for the red-shift
of spectrum, Auger recombination and carrier delocalization are the main reason for lower efficiency. By this
article, the optimization quantum well width for InGaN/GaN light-emitting diodes can be obtained. The
maximum internal quantum efficiency and luminous efficiency can be obtained when the optimization quantum
well width is 2.5~3.5 nm.
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