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##4770362421 : MAJOR ELECTRICAL ENGINEERING

KEY WORD : InAs QUANTUM DOTS / InGaAs INSERTION LAYERS / HIGH DENSITY

DOTS / HIGH UNIFORMITY DOTS
POONYASIRI BOONPENG : EFFECT OF THE INDIUM COMPOSITION AND
THICKNESS OF InGaAs INSERTION LAYER ON InAs QDs. THESIS ADVISOR :
ASSOC. PROF. SOMCHAI RATANATHAMPAN, D. Eng., pp. 84

This thesis reported about the systematical study of the effects of In-mole-fraction and
thickness of InGaAs insertion layer (IL) on both the structural and optical properties of InAs
quantum dots. The In-mole-fraction of InGaAs IL was 0.1, 0.2 and 0.3 and the thickness of
InGaAs IL was 1, 2, 3, and 4 monolayer (ML). The density of InAs QDs on GaAs was 1x10"
cm” and increased to 1.4-1.8x10" cm_ for QDs grown on InGaAs IL. The results showed the
dependence on the In-mole fraction and the thickness of InGaAs IL. The effect of In-mole-
fraction and thickness of InGaAs IL on the FWHM from the photoluminescence (PL) results
corresponded to the size distribution of InAs QDs. The average height of InAs QDs on GaAs was
4.8 nm. On the other hand, the average height of InAs QDs on In,,Ga,,As IL was increasing
while the average height of InAs QDs which grown on In ,Ga,,As and In,,Ga ,As ILs were
decreasing. Furthermore, the effects of In-mole-fraction of 5 nm InGaAs capping layer (CL) on
optical properties of InAs quantum dots with InGaAs IL were studied. From the PL spectrum of
InAs QDs with InGaAs IL and 5 nm InGaAs CL, it was found that while increasing the In
composition of InGaAs CL, the red shift of PL spectrum is increasing but the Intensity of PL

spectrum is decreasing. Moreover, FWHM of the PL spectrum of InAs QDs with additional

InGaAs CL was relative small compared to one of InAs QDs without CL.
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2.9 1Aiin Atomic Force Microscopy (AFM)
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