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Light Emitting Diode with Multi-step Quantum Well Structure for Sensing Applications

Seongmin Park', Seungjoo Lee', Jajeong Woo', Yukyung Kim', and Soohwan Jang"*

Abstract

Electrical and optical characteristics of the GaN-based light-emitting diode (LED) with the improved multi-quantum well (MQW)
structure have been studied for light source in bio-sensing systems. Novel GaN/In,;GaN/In,,GalN/In,;GaN/GaN and Al,;GaN/GaN/
In,,GaN/GaN/Aly,;GaN (MQW) structures were suggested, and their radiative recombination rate, light output power, elec-
troluminescence, and external quantum efficiency were compared with those of the conventional GaN/In,,GaN/GaN MQW structure
using device simulation. The LED with the GaN/In, ;GaN/In,,GaN/In, ;GaN/GaN MQW structure showed an excellent recombination
rate of 5.57 x 10 cm™s™ that was more than one order improvement over that of the conventional LED. In addition, the efficiency

droop was relieved by the suggested stepped MQW structure.
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Fig. 1. Schematic diagram of the simulated LED structures of (a) GaN/Iny,GaN, (b) GaN/In,;GaN/In,,GaN/In, ;GaN/GaN, and (c) Aly;GaN/

GaN/In,,GaN/GaN/Al, ;GaN multi-quantum well layer structure.
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Fig. 2. Simulated energy-band diagram of the (a) Sample A, (b)
Sample B and (c¢) Sample C.
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