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Processing Engineering of the SiC Semiconductor Wafer
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SiC (Silicon Carbide) has been attracting the considerable attention that it will become the main power semiconductor
material in next generation. The reason of it is that SiC has a superior low-power-consumption characteristic compared
to that of the conventional material (Si: Silicon) , and its widespread application is expected to lead to the realization of
the low-carbon society and the promotion of the green innovation. However, for the widespread use of it, SiC is facing
severe problems that the wafers can be mainly produced by using only a small 4inch wafer fabrication line in the
industries because the extremely high hardness of SiC material makes difficult to handle in the wafer process.
Accordingly, it results in poor throughput and high cost of SiC wafers.

To solve the problems as a member of the National Project, we have developed each elemental technology of lapping,
grinding, polishing, etc. one by one, and established an integrated large 6-inch SiC wafer fabrication line by connecting
the developed elemental technologies. Consequently, by applying the newly developed recipes, our established line has
successively achieved the drastic reduction of both processing time and cost, and the production of wafers with
superior quality surface for the subsequent epitaxial-growth process. Moreover, our developed recipes and line
demonstrate the industry-leading performance and are expected to be used for the mass production line.
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Fig. 1 Eelectric-energy flow and power electronics
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Fig. 2 SiC wafer fabrication process and problems
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Fig. 3 Comparison of various types of semiconductor material
in terms of Knoop hardness and binding energy
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Fig. 4 Developmental problems of processing technique
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Fig. 5 Processing rate of various abrasives

Fig. 6 State of lapped surface
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Fig. 7 Relation between processing efficiency and
affected layer depth by grinding

Fig. 8 SiC swarf by grinding

Fig. 9 Entire surface evaluation of wafer using confocal
differential interference microscope (C-DIC) and
surface roughness evaluation using AFM

Fig. 10 Relation between polishing efficiency and
revolution speed by load
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Fig. 12 Quantity of each processing process required to
constitute integrated manufacturing process

Fig. 13 Change of SORI in integrated manufacturing
process by Tryman effect

Fig. 11 Proposed line configuration of high-grade and high speed integrated manufacturing process flow
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Fig. 14 Deformation state (left: chucked, right: unchucked)
of 6-inch wafer before epitaxial growth in integrated
manufacturing process

Fig. 15 Density evaluation of interface dislocation and
stacking fault after epitaxial growth on each 6-
inch wafer commercialized or processed using
developed recipes

Fig. 16 Evaluation of surface microstructure and defect on
each of epitaxial layers using C-DIC (SICA)
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