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Characterization of gate electrode/high-k insulator interface

by hard x-ray photoelectron spectroscopy
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Hard x-ray photoelectron spectroscopy was used to reveal the reason of decreases in metal work-function
modulation caused by doped impurities segregated at gate metal/gate insulator interface of MOSFET. In the
case of P-segregated NiSi/HfSiON interface, it was found that some of P atoms bond to Si or/and Ni or are
sub-oxide as well as in the case of NiSi/SiOz, but the others bond to Hf. This suggests that P-Hf bonding

negates work - function modulations which originate with the sub-oxide at NiSi/SiO: interface.
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Fig. 1 Schematic view of HX-PES measurement.
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Fig. 2 Pls and Hf3ds» photoelectron spectra of P-doped NiSi/HfSiON/Si. A set of spectra measured by “slice mode” for

slant etched sample corresponds to a depth profile near the interface. Binding energies were calibrated by Cls of 285.0 eV

and intensity were normalized by Ni2p peak area.
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