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Abstract

Keyword : GaN » GaInN - Laser diode

AlGalnN system of materials has recently become extremely important
because of the great potential of 380-470 UV/blue laser applications. However, due to
the high densities of defects in epitaxially grown GaN, the high resistance of p-type
GaN, along with the difficulties of manufacturing high quality cleaved facets, there
are many challenges on the way to the mass production of AlGalnN lasers.

In this study we combine two kinds of epitaxy technology include MOVPE
(Metal Organic Vapor Phase Epitaxy) and HVPE (Hydride Vapor Phase Epitaxy) to
reduce the threading dislocation density. First we use MOVPE to grow 4um-thick
GaN film as the template. On the GaN template we use lithography to make the strip
patterns. Second HVPE technology was used to grow facet controlled epitaxially
laterally overgrowth (FCELOG) thick film to improve the quality of the GaN material.
Compare with normal ELOG technology, we controlled the facet of GaN crystal by
change the growth temperature, growth pressure and V/I11 ratio. Because the strain at
the interface of different facet is different, the treading dislocation will bend at the
interface of different crystal facet. Then the threading dislocation density will reduce.
The defect densities have been successfully reduced from 10*° cm™ to 3.6x10” cm™.

In summary, in the second year of this study, low defect density GaN films
have been achieved. Other key technologies for manufacturing blue laser diodes, and
the integration of these technologies, will be developed in the following years.
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