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Accurate measurement and statistical analysis of gate leakage current of MOSFETs
with atomically flat interface

Sugawa, Shigetoshi
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Atomically flattening technology of gate insulator film/Si interface was
introduced to a 0.22 um CMOS LSI manufacturing technology. It was clarified that the atomic level
flatness is obtained at the interface of miniaturized MOSFET by introducin% the Si surface flattening
process at a temperature less than 850 C right before gate insulator film formation process step. The
array test circuit was fabricated based on the introduced technology. By measuring gate current of over
80000 MOSFETs with gate insulator film thickness of 7.7 nm within 80 sec with 10aA accuracy using the
developed high accuracy statistical measurement technology, it was confirmed that the appearance
probability of MOSFETs with large gate current is decreased by one order of magnitude in comparison to
the conventional MOSFETs of which roughness at the gate insulator film/Si interface is about 1 nm.
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