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Interaction of coimplanted heterogeneous dopants in semiconductor materials investig
ated using three-dimensional atom probe
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Coimplantation of heterogeneous dopants into semiconductors for shallow junction f
ormation has recently been attracting much attention for realizing continuous shrinkage of large-scale int
egration. In this study, the behavior of coimplanted carbon and boron atoms in silicon substrates is inves
tigated. The carbon-boron coclusters formed by annealing were directly observed by three-dimensional atom
probe. In combination with carrier concentration profiles obtained by spreading resistance measurements, i
t is found that the carbon coimplantation leads to the decrease of boron electrical activation, whereas bo
ron diffusion is suppressed by the presence of carbon atoms. For calibrating the three-dimensional reconst
ructed images obtained by the atom probe, isotopic multilayer samples fabricated via atomic-layer depositi
on were employed.
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