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Development of production-scale MOCVD system
for GaN power devices on Si substrates
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Gallium nitride (GaN) based semiconductors are highly expected to realize
efficient energy—conserving devices that overcome the limitations of today’s Si-
based power devices. To end this demand, a MOCVD system “UR25K” has been
developed for power devices. This system is capable of growing on 7 by 6 inch
in the same growth run. It is necessary to grow AlGaN at a higher growth rate to
improve throughput. However, it is difficult to achieve a high growth rate for AlGaN
because it forms particulates easily in vapor phase due to parasitic vapor phase
reaction between TMA and NH,. As a result of good control of vapor phase reaction
in UR25K, We obtained a large growth rate of 1pm/h in whole Al composition
range in AlGaN ternary material because parasitic vapor reaction is well controlled
for UR25K system. A crack-free high-speed-electron mobility transistor (HEMT
structure) with a maximum thickness of 5pm was obtained by super-lattice
structure buffer technique. The sheet carrier density and Hall mobility of the HEMT
were 1.1x10"%cm™ and 1,400cm?/Vs, respectively. As a silicon substrate is relatively
soft and easily bent by strain effect, a curvature monitor was installed to observe
the behavior of wafers during epitaxial growth. In this report, some problem issues
on development of an epitaxial process and a roadmap of continuing reactor
development are described.
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Fig. 1 Fundamental properties for electron devices
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Fig. 2 Susceptor of 6" x 7pcs UR25K MOCVD system
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Fig. 3 Al composition in AlGaN vs. TMA supply ratio
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Fig.4 6 inch wafer of HEMT structure
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Fig. 5 Thickness mapping data of HEMT structure
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Table 1 Result of Hall effect measurement
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Fig. 6 Cross-sectional TEM view of HEMT structure
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Fig. 7 SIMS depth profile
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Fig. 8 Example data of curvature monitor
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Fig. 9 Amount of production area in one year
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