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Study on the Growth of Integrated Dielectric Films
on GaN Substrates
LI Yanrong, ZHU Jun, LUO Wenbo, ZHANG Wanli, LIU Xingzhao

(State Key Laboratory of Electronic Thin Films and Integrated Devices, University of Electronics Science and
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Abstract: The integration of multifunctional oxide dielectrics possessing spontaneous polarization with GaN semiconduc-
tors can put forward a new direction of developing electronic devices with higher performances. However, dielectric oxides
and GaN semiconductors are quite different from each other. It will cause many problems when the two kinds of materials
are integrated together. Laser molecular beam epitaxy (LMBE) was used to realize epitaxial growth of dielectric films on
GaN substrates. TiO, template layer was inserted between SrTiO; dielectric film and GaN to reduce lattice mismatch. It
was found that the growth temperature of SrTiO, films was decreased by 200 C due to similar Ti-O octahedron structure
between TiO, and STO. In addition, it was found that the strong ionic characteristics of MgO can lead to the remarkable
reduction of the interface diffusion between oxide and GaN. Thus TiO,/MgO combined buffer layer was used to realize
compatible integrated growth of dielectric/GaN structures which can preserve the semiconductor surface and induce dielec-
tric film epitaxial growth. This new method can provide a practical technique to develop new devices containing dielectrics
and GaN.
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