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In this research, we tried to elucidate the growth mechanism of nitride semiconductor crystals on
"atomically thin layered materials" such as graphene having an ideal interface without dangling bonds.

1. Indium Nitride (InN) Growth on Graphite Substrate

We demonstrated growth of InN crystals on graphene and graphite substrate by RF-MBE method. We
found that optimum growth temperature is 425°C and dissociation of InN occurs above 450 °C. The typical
lateral grain size is ~ 100 nm on graphene but it reaches ~1 ym on graphitic substrates with higher
flatness surface. Raman spectroscopy suggests that the interfacial stress is relaxed as compared with
conventional substrates. We also indicated that AIN buffer layer is effective to improve the coalescence of
crystals, which is important finding for fabricating large area thin film used in device application.

2. Surface condition of graphene and graphite substrate on growth of nitride se miconductor

We also studied the nitride semiconductor growth mechanism on graphene. Specifically, we focused on
the nucleation process. We observed SEM image of the GaN crystal, which growth was quitted at the
initial stage. AFM observation of graphene surface revealed that crystal growth occurs preferentially at the
domain boundary of graphene. On the other hand, the nucleation density is low within the graphitic region
in the growth by RF-MBE. This tendency is more pronounced in thick graphite with high flatness and few
dangling bonds. Furthermore, we also found that nucleation density is increased by using ECR-MBE with
high ionization rate of nitrogen plasma. It suggests that dangling bonds are introduced by ionized plasma.

3. Transfer process of nitride semiconductor grown on graphene, graphite substrate

Since graphene does not have dangling bonds, interaction with nitride semiconductors is small. We have
also developed the method to lift-off the nitride semiconductor crystals from graphene and transfer them
onto arbitrary foreign substrates using a thermal release tape.




