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Photoelectron spectroscopy study on activation process of impurities in
nano-scale ultra-shallow junctions formed on Si surface
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We studied chemical bonding states and electrical activation of B and As impurities in crystalline Si in order to
develop shallow junction technology for advanced Si transistors having ultra small dimensions. It was found
the photoelectron spectra arising from B doped epitaxial Si layers that B 1s spectra having three different
binding energies existed, which agrees with previously observed B 1s spectra arising from shallow junctions
formed by conventional process, and exhibits a possibility of electrical activation of B clusters. For the doped
As, intensity ratios of photoelectron peaks with different binding energies were observed to depend on the
annealing temperature.
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Fig.2 As 3d spectra for As doped layers after

annealing at different temperatures; (a) 650°C, (b) 900°C,

and (¢) 1100°C.
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