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The surface roughness of silicon and interface roughness of gate insulator/Silicon are very important for MOSFETs. The
lifetime of gate insulator can be one order of magnitude increased and the current drivability can be improved by the
atomic order flattening compared to the conventional silicon surface. Recently, the three-dimensional MOSFET, such as
“FInFET” uses Si(110) surface as the side walls. The process technologies, such as the cleaning technology, oxidation of
silicon surface, transportation from an equipment to other equipment etc., of Si(110) surface is more difficult than those of
Si(100) which is used for the conventional LSI's. The process technology of Si(110) and problems in the process control

and measurement technologies to be solved in next generation of the integrated circuit technology are described.
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Figure 1 AFM images of atomically flat Si surface for various off angle from Si(100)and atomic terrace width as a function of off angle from Si(100).

Only mono-atomic steps appear on the atomically flat silicon surface.
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Figure 2 (a)lo-Vo and(b)noise characteristics for the MOSFET with atomically flat silicon surface and conventional surface.
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Figure 3 (a)Eso and (b)Qeo distribution for the gate oxides with atomically flat silicon surface and conventional surface.
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Figure 4 Cross sectional image of FInFET and crystal structure.
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