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Plasma immersion ion implantation (PIII) is an efficient method for samples surface

modification. Currently, PIII has received much scientific and industrial interest due to

the fact that it is appropriate to treat components possessing irregular shape (2D or

3D dimensions). However, treatment of work-pieces with concave geometry, such as

conducting tubes, is difficult, not resulting in good implantation. Hence, the PIII

treatment in the inner walls of tubes is a big challenge to date. Theoretical studies

have shown that this problem is caused by the decreasing of the electric potential

which is related to geometrical aspects. Recent work has shown that the incorporation

of a grounded auxiliary electrode (AE) inside the tube maximizes the potential drop,

thereby improving the energy of the accelerated ions for implantation. In this study,

the effect of tube radius on the ion implanted depth during PIII in ExB fields was

investigated. For this goal, tubes with diameters of 0.04-meter and 0.115-meter in two

arrangements: a) tube with AE and b) tube without AE, were used. Silicon samples

were placed in the inner side of the tube surface for the implantation tests. In order to

produce the required magnetic field, the PIII vacuum chamber was equipped with a

magnetic coil system, where a magnetic field of about 60 G in the center of the tube

was generated. A negative voltage of 5 kV, 20µs, 400 Hz was applied to the tube at

nitrogen gas pressure of 2.0 Pa. Finally, silicon samples were analyzed after

implantation by using Auger Electron Spectroscopy. Our results show a slightly larger

ion implanted depth in tubes with AE than that one without AE. These results are

more evident in tubes with smaller diameter where a clear effect of the magnetic field

on plasma was noted.
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