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Gallium nitride (GaN) films are a type of wide-bandgap semiconductor with expected applications to various
energy-saving devices. In addition to the light-emitting diodes that have already been put into widespread
practical use, there has been extensive study of their application to power conversion devices in recent years. The
metalorganic chemical vapor deposition method widely used to grow GaN films is problematic in terms of issues
such as raw material utilization efficiency, safety, and formation of large-area films, but these issues can potentially
be resolved by using a sputtering method. Further, in “GaN on Si” applications, where a GaN film is formed on a
silicon substrate, tensile stress generated during cooling after film formation can cause cracks to occur in the GaN
film, but since the sputtering method allows control of internal film stresses according to the conditions in which
the film is formed, applying compressive stress is expected to suppress cracking. In this study, we investigate GaN
film formation on a silicon substrate using an independently developed high-purity GaN sputtering target, producing
findings related to improved crystallinity of the sputtered GaN film and stress control. We furthermore fabricate a

high-electron-mobility transistor using the sputtered GaN film and confirm that it operates normally.
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Fig.1 Appearance of GaN sputtering target (6inch )

Table 1 Lattice constant and thermal expansion of GaN and Si

GaN  Si(111)
lattice constant a [A] 3.189 5.43
c [A] 5.185 —

thermal expansion

lattice mismatch GaN/Si(111)substrate

in-plane  [X10°/ K] 5.59 2.59

[%] — -16.9
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Fig. 2 Optical microscope image of SP-GaN (a) and CVD-GaN (b)
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Fig. 3  Relationship between SP-GaN film thickness and
crystallinity in SP-GaN/AIN/Si (111)
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Fig.4 TEM image : without HF cleaning (a) and with HF cleaning (b)
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Fig.6 TEM image : without Al layer (a) and with Al layer (b)
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Fig. 7 Binding energy of AIN / Si interface : without Al layer (a) and with Al layer (b)
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