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Band alignment analysis of Metal-Insulator-Semiconductor structures

by hard x-ray photoelectron spectroscopy
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Hard x-ray photoelectron spectroscopy (HX-PES) was used to analyze the energy band alignment of
Metal-Insulator-Semiconductor (MIS) structure which LSI devices consists of. The large detection depth of
HX-PES enables us to measure directory the alignment of MIS structures, though conventional x-ray
photoelectron spectroscopy (XPS) could not detect any signal from a semiconductor substrate through
metal/insulator layers. In the case of LaAlOs, the energy band alignment of LaAlOs/Si interface found to be
different for samples with/without Mo electrode. This suggests that the fabrication of Mo electrode causes
changes of chemical state of bulk LaAlO; or/and LaAlOs/Si interface. Therefore to measure actual MIS

structure is very important for energy band alignment analyses.
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Fig.1 Detection depth of HX-PES and Lab. XPS.
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Fig.2 HX-PES survey spectrum of
LaAlO3(3nm)/Si.
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Fig.3 (a) Sils and (b) Alls photoelectron spectra
of LaAlO;/Si and Mo/LaAlO;/Si. The spectra are
normalized with their peak area.
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