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AlGaAs-GaAs Buried Heterostructure Laser with in situ ECR or Gas-Phase

Etching and MOCVD Regrowth Process

gl UUUU 4

M. OGURA

An in situ dry etching and Metalorganic chemical-vapor deposition (MOCVD)
regrowth process is developed to realize AlIGaAs/GaAs buried heterostructure (BH)
laser diodes with reduced fabrication steps. By the in situ ECR (Electron cyclotron
resonance) etching and MOCVD regrowth technique, arbitrary shaped BH wave-
guides with strong lateral optical confinement are realized, and applied to complex
waveguide lasers and surface emitting lasers. We also discoveregHt@t gas-
phase etching forms vertical facets in the AIGaAs graded index separate confinement
(GRINSCH) structure along theD[Oll] direction. BH lasers with etch facets and facet
coatings are developed by the in sitiH(C] gas-phase etching and regrowth process.
This technique combines the three processing steps of waveguide definition, facet
formation , and facet coating into one consecutive gas manipulation in the same
growth furnace, and reduced the production cost of the high performance laser greatly.
The threshold current of the BH laser by such in situ process turned out to be similar
to that of the ridge waveguide lasers, which indicates the existence of interface defects
at the regrown interfaces. Interface impurities and surface recombination velocity
are also estimated by the secondary ions mass spectroscopy (SIMS) and size effect

of photoluminescence and lasing characteristics.
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