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Characterizations and fabrications of isoelectronic doped nitride device
structures (1/2)
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Abstract

In this study, isoelectronic doping was
found to have profound effects on GaN
epilayers grown by metalorganic vapor
phase epitaxy. When a small amount of In
atoms was introduced into the epilayer, the
steady state value of photocapacitance
retains its logarithmic decay behavior, and
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the concentration of correlated to dislocation
traps and the logarithmic time constant were
improved from 18% to 13% (in unit of its
back ground concentration) and from 34.45
to 13.68 s. With the incorporation of In
atoms into the GaN:Mg films, the surface
flatness and hole concentration can be
improved, and ohmic contact can be formed
without any thermal treatment. In the optical
characterization of isoelectronic P-implanted
GaN films, we found that after rapid thermal
annealing, a strong emission band around
430 nm was observed, which is attributed to
the recombination of exciton bound to
isoelectronic  P-hole traps. From the
Arrhenius plot, the hole binding energy of
~180 meV and the exciton localization
energy of 28 meV were obtained.

Keywords. MOVPE, GaN, isoelectronic
doping, In, P, Mg.
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