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Computer Simulaton of Defect Formation Behaviors of Crystal-Silicon on
the Low Energy Arsenic Implantation by Molecular Dynamics
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Abstract In this study, we quantitatively measure the ion ranges of arsenic with energies ranging from 10 KeV to
100 KeV, implanted at 3°, 9° 15° the (100) plane, and the damage created during ion implantation. To obtain detailed
information of ion range and damage distributions in low energy region where elastic collisions dominate the slowing
down process, molecular dynamics computer simulation was performed and compared to the existing results. The
effects of implant energy and degree on damage generation are present. The number of vacancy were calculated
from the deposited energy using Kinchin-Pease equation. In the energy range 10 keV-100 keV, simulations show that
the number of Frenckel pairs produced by As-ion bimbardment is 9 and incident angle dependence of the vacancy

was the same but defects were distributed at different depth.
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Fig. 1. Projeced range R of arsenic with energies ranging

from 10 keV to 100 keV, implanted at 3°, 9° and 15° to the

(100) plane .
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Fig. 2. Straggling ¢ of arsenic with energies ranging
from 10 keV to 100 keV, implanted at 3°, 9° and 15° to the
(100) plane .
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Table 1. Projeced range Rp and Straggling ¢ for arsenic implantation in crystal-silicon

o1 x| 3 9 15

&eW) RA | od R | od RA | od
10 434.351 302.284 11551 63.8411 122.87 60.0268
20 805.412 522.706 182.336 99.2067 219.41 122.095
30 1111.42 695.903 263.69 143.294 293.769 172.837
40 1333.15 846.198 334.96 196.994 354.424 198.197
50 1401.28 941.073 405.198 203.843 431.828 242988
60 1576.87 1062.06 475.797 259.199 525.875 317.843
70 1628.43 1092.89 566.236 298.441 575.056 327.975
80 1600.31 1097.47 658.429 376.398 656.855 355.86
90 1685.77 1145.02 742.132 439.274 768.822 443.097
100 1748.77 264.37 850.612 512.699 845.248 492.581
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Fig. 3. Deposited energy F, for arsenic with energies 10
KeV, 50 KeV and 100 KeV, implanted at 3° to the (100) plane.
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Fig. 4. Deposited energy F, for arsenic with energies 10
keV, 50 keV and 100 keV, implanted at 9° to the (100) plane.
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Fig. 5. Deposited energy F, for arsenic with energies 10
keV, 50 keV and 100 keV, implanted at 15° to the (100)
plane.
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Fig. 6. Deposited energy F, for arsenic with 10keV,
implanted at 3°, 9° and 15° to the (100) plane.
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Fig. 7. Deposited energy F, for arsenic with 50 keV,
implanted at 3°, 9° and 15° to the (100) plane.
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Fig. 8. Deposited energy F, for arsenic with 100 keV,
implanted at 3° 9°and 15° to the (100) plane.
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