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Abstract — Effects of interlayer insertion between multi-quantum well and electron blocking layer of green light emit-
ting diode on diode performances were studied by device simulation. Dependence of Mg doping depth on characteristics of
current-voltage, emitting wavelength, leakage current, and external quantum efficiency was investigated, and the opti-
mum diode structure was presented. Device structures with interlayers doped in entire region and up to 30 nm showed
remarkable reduced leakage current and effectively relieved efficiency droop which is one of the biggest challenges in
green light emitting diode. Furthermore, the most improved characteristics in current-voltage and electroluminescence

was obtained by the latter structure.
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Fig. 1. Schematic diagram of the simulated LED structure with Mg
doped interlayers.
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Fig. 2. Cross-sectional views of recombination rates for quantum-well regions of sample A, B, C, and D at 5 V.
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Fig. 3. Current-voltage characteristic of sample A, B, C, and D.
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Fig. 4. Electroluminescence spectra of sample A, B, C, and D at 5 V.
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Fig. 5. Electron current density distribution in the vertical direction at
5 V. The inset is the enlarged electron current density in the
vertical range from 0 to 0.25 pm.
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Fig. 6. Relative external quantum efficiency of sample A, B, C, and
D as a function of the injection current.
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