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(Development of Three-Dimensional Ion Implantation
Simulator Using Analytical Model)
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Abstract

Three-dimensional simulator for the ion implantation process is developed. The
simulator based on an analytical model which would be a choice with high computational
efficiency and accuracy. This is an important issue for the simulation of a numerous
number of processing steps required in the fabrication of ULSI or GSI. The model can
explain scattering and bulk channeling mechanism (1D). It can also explain depth
dependent lateral diffusion effect(2D) and mask effect(3D). The model is consist of one-
dimensional JPD(Joined Pearson Distribution) function and two-dimensional modified
Gaussian functions. Final implanted profiles under typical mask structures such as hole,
line and island structure are obtained with varying ion species.
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Fig. 1. One dimensional profile by JPD
simulation (dotted line) and by
SIMS (full line). Boron implanted
in silicon with varying energy.
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Fig. 3. Two dimensional ion concentration
near mask edge. Phosphorus
implanted at 100 KeV in silicon.
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Fig. 4. Two dimensional ion concentration
near mask edge. Antimony implanted
at 100 KeV in silicon.
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Fig. 5. Typical three-dimensional mask structures for implantation process.
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Table 1. Coefficients for three-dimensional
distribution function with mask
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Table 2. Polynomial coefficients classified by
implanted ions and mask structures.

(a) hole structure

n ions B P As Sb
1, 1584 | 630.6 650 769
2 1 -7.03579 -10.5391 | -10.5 | -8.31239
| .3 [ 0562629 | 0.0504545, 0.05 |-0.0973335 |
4 -0.0282023 | 0. 0. - 0.0094161
5 0.000816888 | 0. 0. -0.000307823
6 | -1.40416E5 0. 0. | 494038E6
7 1.41278E-7 | 0. 0. -3.78269E-8
8 | -T.6739E-10 | 0. 0. 1.10878E-10
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10 0. 0. i) 0.
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8 0. 0. 0. 0.
9 | 0. 0. 0. 0.
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Fig. 6. Boron profiles at surface of hole
structure simulated in 3-D. Implan-
tation energy is 35 KeV with 5x 10"
ions/cm’ dose.
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