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Characterization of gate electrode/gate insulator interface

by hard x-ray photoelectron spectroscopy
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Hard x-ray photoelectron spectroscopy was used to reveal the mechanism of metal work-function
modulations caused by doped impurities segregated at gate metal/gate insulator interface of MOSFET. In the
case of P or As-doped Ni,Si/SiO,/Si-substrate, it was found that both P and As segregated at the gate metal side
of the interface and most of them bonded with Ni or Si atoms, but some of them also bonded with O atom(s) of
SiO, to be sub-oxide state. This suggests that work-function modulations originate the sub-oxide at Ni,Si/SiO,

interface.
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Fig.1 Schematic view of HX-PES measurement.
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Fig.2 (a) P1s and (b) As2ps,, photoelectron spectra of
P-doped and As-doped Ni,Si/SiO,/Si. The measured
spectra (red dotted) are fitted with 3 components
(blue dashed).
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