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Abstract
High performance Si ultra-large scale integrated circuits (ULSI) are constantly advancing with scaling-down of
metal -oxide-semiconductor field effect transistors (MOSFETSs). However, for conventional scaling-down of

MOSFETSs, we are facing serious issues that are caused by specific physical limits of materials traditionally used. It is
required to actively introduce new materials, new process technologies and new device structures, in order to
overcome these problems that cannot be solved only with scaling technology of ULSI. We can investigate the chemical
bonding structure and the electronic state at the interface buried in the complex multilayered structures of recent MOS
devices by using a hard X-ray photoelectron spectroscopy (HAXPES), whose features are a long mean free path of
photoelectrons, a large spectrum intensity, a high energy resolution, a high throughput, and a non-destructive
measurement. In this study, we investigated the chemical bonding characteristics and the energy band structures of
various multilayered samples by using HAXPES and aimed to establish the accurate analysis method for Si

nanoel ectronics.
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