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Development of Sputtering Module “SEGul” for Forming GaN Epitaxial Thin Films.
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We have developed “Radical assist Sputter Epitaxy” (RaSE) method which enables epitaxial
growth of gallium nitride (GaN) by sputtering and “SEGul” system for mass production.

The “RaSE” method has the advantages of low deposition temperature and low material usage
cost for forming epitaxial GaN thin film compared to metal organic chemical vapor deposition (MO-
CVD) method which is a common film formation method of GaN.

MO-CVD method uses organometallics and toxic gases such as NH3 as raw materials, and the
formation temperature is about 1000 C. In contrast, “RaSE” method uses common materials such as
Ga, Nz, and Ar, and GaN formation can be performed at relatively low temperatures of 700 C or
lower. It can also be applied to the formation of high density n-type GaN thin films with n-type

carrier density in the 1x10” cm® range by using additional sputtering source for doping.
In this report, we describe the characteristics of GaN thin films formed by the “RaSE” method, as
well as the mass production system “SEGul” which can handle up to 8-inch wafer sizes.
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Fig.1 Schematic diagram of RaSE method.
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Fig.3 SEM image of Si doped SP-GaN thin film
formed by “RaSE” method. (a) Ga Power
77 W, (b) GaPower 80 W, (c) Ga Power
85 W, (d) GaPower 90 W
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Fig.4 Growth rate of Si doped SP-GaN layer
formed on sapphire substrate.
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Fig.5 Hall effect measurement results of Si
doped SP-GaN layer formed on sapphire
substrate with GaN template.
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Fig.6. XRD w scan of GaN (10-10) plane.
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Fig.7 External view of the GaN sputtering module
“SEGuL”.
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Table 1 List of uniformity performance of sputtered GaN films

() Thk. Resistivity Mobility Carrier density
(mm) (nm) (uQcem) (cm2/V + s) (/em3)
20 104.0 358 85.1 2.0E+20
60 100.3 341 86.6 2.1E+20
100 107.3 367 88.7 1.9E+20
140 99.7 331 88.8 2.1E+20
180 96.0 363 87.2 2.0E+20
Average 101.5 352 87.3 2.0E+20
Unifomity(+) 5.6% 5.1% 2.1% 5.1%
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