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In this study, high quality 2-inch GaN template with low dislocation density was demonstrated by
nanometer-size channel facet-initiated epitaxial lateral overgrowth (nano-channel FIELO) [1, 2]
using 500-nm-square SiO2 masks. Square-lattice SiO> masks were designed to reduce a
dependence of stripe pattern orientation on the crystal quality. The SiO> masks were fabricated by
UV nanoimprint lithography (UV-NIL) and inductively coupled plasma (ICP) etching. The cross-
sectional scanning electron microscope (SEM) observations reveal that uniform SiO> mask was
successfully fabricated (Fig. 1). As shown in Fig.2, GaN clearly grew to the facet structures along
the lattice channel and eventually the surface became flat within the growth thickness of 1 um. The
etch pit density measurements reveal that the dislocation density successfully decreased to 3.2 x 107
/cm? and X-ray rocking curve (XRC) measurements show that the fabricated GaN had isotropic
characteristics. Therefore, nano-size lattice SiO> mask is highly effective in realizing isotropic
nature of crystal quality as well as reducing dislocation density.
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