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Non-destructive evaluation of carrier density of ultra-shallow plasma doped
layer by High resolution Hard X-ray Photoelectron spectroscopy (HX-PES)

for the application of the next generation ULSI devices
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We measured Hard X-ray photoemission spectroscopy (Si Is) of ultra shallow plasma doped samples
(depth below 10 nm) before and after the thermal annealing in Spring-8, and found that the shift in chemical
binding energy by impurity activation can be measured with high sensitivity. The binding energy of Si 1s
changes according to the shift in Fermi level as the carrier concentration varies. Thus, the active carrier
concentration of ultra shallow junction region can be measured by non-destructive HX-PES with high

sensitivity.
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Fig. 1 Si 1s spectra measured for as-doped and annealed
samples. These spectra are normalized to the substrate peak.
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