lon Implantation Profile Analysis for Accurate Process/Device Simulation
—Prediction of lon Implantation Profile Based on Quasi Crystal Extended LSS Theory—
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Abstract

Ion implantation profiles are sometimes required even when where the corresponding
experimental data is nonexistent or poor. Although a Monte Carlo simulation such as
TRIM can provide such profiles, tracing many ion trajectories takes a long time. We have
developed an extended Lindhard-Scharff-Schiott (LSS) theory that provides almost the same
profile as Monte Carlo simulation in a much shorter time, several orders of magnitude
shorter, so data can be obtained almost instantaneously. Since this extended LSS theory
cannot accommodate profiles in crystalline substrates, we further developed an empirical
model that expresses crystal-related phenomena and linked it to the LSS theory. This
theory, called the quasi crystal extended LSS theory (QCLSS), is vital for predicting profiles
for any combination of ion and substrate. We applied this theory to ion implantation
profiles in Si_,Ge, substrates and established the corresponding database for arbitrary
values of content ratio x.
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Fig.1-Interaction between an incident ion and a substrate atom. (a) Nuclear interaction (b) Electron interaction.
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