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Abstract

It is indispensable to use the process and device simulation tool in order to analyze accurately
the electrical characteristics of ULSI CMOS devices, in addition to developing and manufacturing
those devices. The 3D Monte Carlo (MC) simulation result is not efficient for large-area application
because of the lack of simulation particles. In this paper is reported a new efficient simulation
strategy for 3D MC ion implantation into large-area application using the 3D MC code of
TRICSI(TRansport Ions into Crystal Sllicon). The strategy is related to our newly proposed
split-trajectory method and ion-splitting method(ion-shadowing approach) for 3D large-area
application in order to increase the simulation ions, not to sacrifice the simulation accuracy for
defects and implanted ions. In addition to our proposed methods, we have developed the cell based
3D interpolation algorithm to feed the 3D MC simulation result into the device simulator and not
to diverge the solution of continuous diffusion equations for diffusion and RTA(rapid thermal
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annealing) after ion implantation. We found that our proposed simulation strategy is very

computationally efficient. The increased number of simulation ions is about more than 10 times and

the increase of simulation time is not twice compared to the split-trajectory method only.
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Fig. 1. Definitions of Real ion and shadow ion in
the 3D split-trajectory method (a)ion
splitting at the depth positions (b)ion
splitting at the lateral positions.
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Fig. 4. Comparative simulation results of STM and
STM+DSM with STM&ISM+DSM+ ISM.
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Comparative simulation results of the
CPU time and the number of generated
ions in each used method in the ion

implantation simulation condition of
Fig. 4.
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Fig. 5. Comparative simulation results of distribu-
tion before interpolation of 3D inner cells by
their average concentration with distribution

after the interpolation.
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