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Growth of Triangular Shaped InGaAs/GaAs Quantum Wire Structure
with Various Thicknesses in One Chip
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Abstract InGaAs/GaAs quantum wire structures were grown by low pressure metalorganic chemical vapor
deposition by using selective area epitaxy. Ing.GagsAs/GaAs quantum wire structures were grown on a SiO,
masked GaAs substrate. Quantum wire structures with sharp tips and smooth side walls were grown. We have
grown InGaAs/GaAs quantum wire structures using variously opened width of the SiO; mask. Even though
the opening widths of SiO; masked GaAs substrate were different, similar shapes of triangular structures were
grown. Using various kinds of differently opened SiO; masked area, it would be possible to grow quantum wire
structures with various thicknesses. The quantum wire structures are formed near the pinnacle of the
triangular structure. Therefore, the fabrication of the uniquely designed integrated optical devices which
include light emitting sources of multiple wavelength is possible.
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Fig. 1. SEM images of Ing,GaggAs/GaAs quantum wire
structures. Stripes are aligned with [110} direction with (a)
2 ym, (b) 3 ym.
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Fig. 2. A magnified SEM image of Iny,Gag sAs/GaAs structure
grown at 600°C with opening windows of (a) 2 gm, (b) 6 tim..
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Fig. 3. A SEM image of the grown triangular shaped quantum
wire structure where heights are dependent on the width of
opening windows.

Fig. 4. Growth mechanism for selective area epitaxy by
MOCVD. (a) Gas phase diffusion, (b) desorption and gas
phase diffusion, (¢) surface migration on mask, and (d) surface
migration on semiconductor.
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