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Abstract

A sublimation epitaxial method, referred to as the Closed Space Technique (CST ) was adopted to
produce thick SIC epitaxial layers for power device applications. In this study, we aimed to
systematically investigate surface morphologies and electrical properties of SiC epitaxial layers grown
with varying a SiC/Al ratio in a SiC source powder during the sublimation growth using the CST
method. The surface morphology was dramatically changed with varying the SiC/Al ratio. When the
SiC/Al ratio of 90/1 was used, the step bunching was not observed in this magnification and the ratio
of SiC/Al is an optimized range to grow of p-type SiC epitaxial layer. It was confirmed that the
acceptor concentration of epitaxial layer was continuously decreased with increasing the SiC/Al ratio.
4H-SiC MESFETs having a micron-gate length were fabricated using a lithography process and their
current-voltage performances were characterized. It was confirmed that the increase of the negative

voltage applied on the gate reduced the drain current, showing normal operation of FET device.
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Fig. 1. Configuration of the growth assembly in
a horizontal reaction tube. The distance

bhetween soruce and substrate was 1 mm.
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Fig. 4. FE-SEM image of Surface morphologies
and AFM data of p-type SiC epitaxial
layer grown with different ratio of
SiC/Al powder.
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Table 1.

Hall effect measurement with various
SiC/Al powder ratio.

8.65E+18

3.42E+18 14.37 0.13
2.66E+17 32.39 0.72
3.45E+17 33.05 0.54
3.14E+17 31.21 0.63
4.32E+17 30.76 0.46
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