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Explore the Characteristics of Light-Emitting Diode

Developed by Growing GaN Superlattice Layer

with Different Temperatures
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2Department of Electronic Engineering, Nan Kai University of Technology

No. 568, Chung Cheng Rd., Taso Tun, Nan Tou 54243, Taiwan

ABSTRACT
In this study, the blue light emitting diode(BLED) is implemented by metal-organic chemical

vapor deposition (MOCVD) which grows GaN layers by depositing metal on patterned sapphire
substrate (PSS). The characteristics of BLED are investigated under different temperatures when
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growing N type GaN superlattice layer in MOCVD process. The light-intensity, film thickness and

roughness, wavelength, full width at half maximum and defects of deposited layer are characterized

by electroluminescence, thickness gauge, fluorescence spectroscopy, X-ray diffraction and scanning

electron microscopy, individually. Three growing temperatures, 1120 °C, 1135 °C and 1145 °C, and

10 samples at each temperature were made in the experiments. The experimental results, to the

average and consider the yield, are optimized for 1135 °C samples which shows the luminous

intensity of 137.6 med, roughness of 170 nm, thickness of 7.522 pm, wavelength of 447.2 nm and full

width at half maximum of 176.13 nm. The high defect density did not find when observing the

deposition morphology by SEM. Therefore, controlling temperature when growing the N type GaN

superlattice layer can easily improve the luminous intensity of BLED.

Key words: GaN, roughtness, defect, epitaxy
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