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Hard X-ray Photoelectron Spectroscopic Depth Profiling of
Metal Gate/High-k Gate Dielectrics/Si Multilayer Structure
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Angle-resolved X-ray photoelectron spectra of metal gate electrode (Nickel germanide (NiGe))/gate

dielectric (SiO,)/Si stacked structures were measured using hard X-ray photoelectron spectroscopy (XPS) at the

undulator beam line BL47XU, and the chemical bonding structure of their interlayers were investigated. Even

under NiGe(15nm)/SiO,(12nm) stacked films, SiO,/Si interlayer structures can be evaluated using hard X-ray

with an incident beam energy of 8 keV.
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Fig.1 Si 1s spectra of NiGe(7, 12, 15 nm) /
SiO,(12 nm) / Si at a TOA of 80°.
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Fig.2 O 1s & Ge 2p spectra of NiGe(12 nm) /
Si0,(12 nm) / Si at various TOAs.
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