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Modeling and controlling N doping concentration uniformity in
4H-SiC by graphite susceptor design
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Abstract: This study addresses the challenges in controlling the uniformity of N doping concentration during the
chemical vapor deposition ( CVD) epitaxial growth of 4H-SiC, systematically investigating the influence of graphite
susceptor shape and rotation speed on the doping distribution mechanism. By establishing a two-dimensional gas flow
model and conducting experimental validation, the regulatory effects of different susceptor configurations and rotation
conditions on the flow and temperature fields within the reaction chamber were analyzed.The results indicate that the use
of a concave graphite susceptor effectively guides gas flow and reduces radial temperature differences ; when the susceptor
rotation speed is controlled at 30 r/min, the mixing and transport processes of the reaction gases are optimized, effectively
suppressing concentration non-uniformity caused by natural convection. Under the optimized process conditions, good
doping uniformity (about 3.35% ) was achieved , providing important process guidance for the controllable growth of high-
performance SiC epitaxial layers.
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