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Development of high-resolution depth profiling of dopants in silicon
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For high-resolution Rutherford backscattering spectroscopy (high-resolution RBS)
and high-resolution elastic recoil detection (high-resolution ERD), the detector system has been
reconstructed to improve the sensitivity and the depth resolution for relatively light atoms in silicon,
such as dopant atoms (boron, phosphorus, etc.). The improved sensitivity and depth resolution was
demonstrated by carrying out high-resolution ERD measurements of various samples, which were prepared by
evaporating a small amount of lithium or lithium fluoride on a silicon wafer or a graphite substrate.
Consequently, the sensitivity of less than 0.01 ML was achieved for lithium atoms at the surface of the
graphite substrate under typical measurement conditions. The depth resolution was estimated to be 0.5 nm
at the surface and was better than 3 nm in the surface region within 5 nm from the surface.
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