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Interfacial electronic states of metal/high-k dielectric/Si stacking structures
using hard x-ray photoelectron microscopy
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We have applied hard x-ray spectroscopy for characterization of metal/high-k gate stack structures.

Specifically, we have focused on energy band alignment through the stacking structure. We have successfully

detected the changes in effective workfunction at the metal/high-k interfaces.
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Fig. 1 Chinges in (a) Hf3d and (b) Ols binding energies as
functions of metal workfunction and annealing ambient.
After forming gas annealing (FGA), The binding energy
is constant regardless of metal workfunction. On the other
hand, it shows the difference of 0.4 eV after oxidizing

annealing.
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Fig. 2 Changes in Sils binding energy.
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