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Abstract

In this research project, a comprehensive computer code in
simulating plasma immersion ion implantation (PIIl) techniques for
surface modification of biological materials has been developed.
Additionally, the surface modification effects of biological material (such
as Ti6Al4V) are studied in depth using this code, and the calculated
results are compared to those of experimental ones. In the code, the
incident ions are simulated since they are extracted from the plasma and
accelerated to the target by means of a negative-pulse voltage applied at
the target. In addition to the collision interaction between incident ions
and target atoms, the surface sputtering and ion collection effects due to
ion bombardment, and the diffusion effect in ion implantation at elevated
temperatures were taken into consideration. In short, the evolutions of
implanted-ion depth profiles as well as the optimal PIII processing
parameters can be obtained in the code. The good agreement between
experimental and calculated results indicated that the code has been
successfully developed and can be worked as an important theoretical
tool in order to realize the practical applications of PIII techniques in

surface modification of biological materials.
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Pl Ti6AlI4V
( )
2 3 4 5
T (°C) 25 25 300 | 2500 | 25500 | 25 —600
Vo (kV) 10 10 10 10 10
tp (us) 20 20 20 20 20
f (Hz) 800 800 1000 1200 1500
P (mtorr) 1.2 1.2 1.2 1.2 1.2
t (min) 15 15 15 15 20
( )
T(°0 25 300 400 500 600
Vo (kV) 20 10 10 10 14
tp (us) 20 20 20 20 20
f (Hz) 100 65 140 320 210
I (sccm) 12 12 12 12 12
In (sccm) 3 3 3 3 3
P (mtorr) 1.2 1.2 1.2 1.2 1.2
t (h) 1 1 1 1 2
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