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1% 1. (a) Schematic diagram of as-grown InGaAs QD samples,

(b) optical microscope image of the

prepared sample surface, and (c) schematic diagram of micro-PL experimental setup.
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18] 2. Schematic diagrams of the fabricated InGaAs QD samples: (a) as—grown, (b) SiN, deposition
(c) PR coating, (d) patterning and developing, (e) SiNx etching, (f) GaAs/AlAs etching, (g) PR
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(1) removing SiN, and SiO, layers, and etching some of GaAs capping layer.
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Spatially-resolved Photoluminescence Studies on Intermixing
Effect of InGaAs Quantum Dot Structures Formed by AlAs Wet
Oxidation and Thermal Annealing
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Optical characteristics of InGaAs quantum dot (QD) laser structures with
an Al native oxide (AlOx) layer as a current—blocking layer were studied by
means of photoluminescence (PL), PL excitation, and spatially—resolved
micro—PL techniques, The InGaAs QD samples were first grown by
molecular—beam epitaxy (MBE), and then prepared by wet oxidation and
thermal annealing techniques, For the InGaAs QD structures treated by the
wet oxidation and thermal annealing processes, a broad PL emission due to
the intermixing effect of the AlOx layer was observed at PL emission
energy higher than that of the non-—intermixed region, We observed a
dominant InGaAs QD emission at about 1,1 eV in the non-oxide AlAs
region, while InGaAs QD-related emissions at about 1,16 eV and 1,18 ~
1.20 eV were observed for the AlOx and the SiNx regions, respectively., We
conclude that the intermixing effect of the InGaAs QD region under an
AlOx layer is stronger than that of the InGaAs QD region under a
non—oxided AlAs layer.

Keywords : InGaAs QD, VCSEL, Intermixing, Micro—PL
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