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Abstract

A three-dimensional(3D) Monte Carlo simulator for boron ion implantation into
{100)single-crystal silicon considering the mask structure has been developed to predict the
mask-dependent impurity doping profiles of the implanted boron at low energies into the
reduced area according to the trend of a reduction in the size of semiconductor devices. All
relevant important parameters during ion implantation have been taken into account in this
simulator. These are incident energy, tilt and rotation of wafer. orientation of silicon wafer,
presence of native silicon dioxide layer, dose, wafer temperature, ion beam divergence,
masking thickness., and size and structure of open window in the mask. The one-
dimensional(1D) results obtained by using the 3D simulator have been compared with the
SIMS experiments to demonstrate its capabilities and confirm its reliability. and we obtained
relatively accurate 1D doping profiles. Through these 3D simulations considering the hole
structure and its size, we found the mask effects during boron ion implantation process.
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Fig. 1. (a) Definition of p impact parameter and L. scattering length between two

nuclear collisions sl

(b) Definition of ion’s moving direction consisting of scattering angle and
azimuthal angle after a collision in the 3D laboratory coordinates '®'
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