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PROPERTIES OF SURFACE WAVE PLASMA COVERED BY DIELECTRIC WALL
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In the present, the need of large area high density plasma source with low cost is growing. The microwave surface wave excited plasma has shown good results in the field of technological applications. However, the plasma homogeneity obtained in recent sources is not sufficient. In the usual planar configuration, the chamber has the cylindrical shape and the quartz is located in the top (or bottom) plate of the chamber. In this case, the plasma is excited by surface wave propagating only in the radial direction (at the metal-quartz-overdense plasma interface) a Bessel radial plasma distribution is established. It is caused by the loss of plasma at the cylindrical side wall, which is surrounding the plasma. The inhomogeneity can be reduced by covering the metal cylinder by quartz. As it was shown [1] and [2], enhanced radial plasma homogeneity was achieved using this type of source. The surface-waves are coupled from the quartz plate to the quartz cylinder and can excite plasmas also in the region far from the top plate. 

Another problem is the substrate heating during the plasma processing. Continuous operation of microwave source leads to the heating and also higher processing costs. The possible solution can be found in pulsed operation, where the heating can be dramatically reduced. However, the processes that take place at the beginning of the microwave pulse are still not well known and cause damage to the substrate. Also the properties of plasma before beginning of the pulse influence the plasma behavior during the pulse.

In the present work, the properties of a small size 2.45 GHz microwave surface-wave plasma source was studied. The source had cylindrical geometry and the microwaves were launched from the top and bottom plate of the discharge chamber. The inner walls of the source were covered by quartz, so that  the surface-waves could propagate along the plasma dielectric interface. The properties of plasma were studied by the double probe. Using this configuration, enhanced plasma production in the volume of discharge source was observed.  Furthermore, improvement in plasma density homogeneity in both axial and radial direction was achieved.
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