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The recent trend in the microelectronic industry has brought the demand for the high-density plasma sources
with increasingly larger diameters. For nowadays standard, thel2-inch-technology or also called 300-mm-
thchnology, many RF, VHF and UHF plasma sources have been developed and tested in the past few years.
Among them, a promising category of plasma sources for the future appears to be in so-called large area
surface-wave plasma sources. These sources are based on the absorption of the energy of an electromagnetic
wave(mostly microwaves are used)propagating in a self-consistent plasma-dielectric waveguide. This principle
of plasma production is known for almost three decades and has been used for sustaining long cylindrical
discharges in thin dielectric tubes. In planar configurations, which has emerged only tecently, the surface wave
enables the enlargement of high-density plasma(10'!-10"3cm)into the large volumes.

This work focuses on the study and production of microwave surface wave discharges, aimed for the applica-
tions in plasma processing. A300-mm-diameter plasma source operating at 2.45GHz has been designed and
built. In argon, within the pressure range fromlmTorr to 200mTorr and within the power range from 200 up to
3000W, plasma densities in the orders of 10''-10'2cm™and the electron temperatures from 1.2t03.8¢ V are
achieved. Operation of the source is described along with the characterization of the produced plasma. Basic
phenomena of the plasma production in the source are supported also by the results of a study of surface wave

discharge in its classical configuration-thin cylindrical tube.
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The thesis is organized as follows. Chapter 1-introduces the plasma and plasma technology and their increas-
ing influence on human being's life. The basic plasma sources are briefly described. In chapter 2, a definition of
electromagnetic surface wave and a characterization of surface wave propagation in plasma are given. This is
followed with a brief history of surface wave discharges sustained in thin cylindrical tubes. In chapter 3,the
basic concepts of a large area surface wave plasma source are described with a detailed review of most impor-
tant designs their parameters. Chapter 4 presents our concept and design of our source. Characterization of this
source with the experimental results, achieved by means of diagnostic tools described in chapter 5, are given in
chapter 6. The results are presented in the form of publications as they ware published on international confer-
ences of scientific journals. Chapter 7 describes a study of propagation and maintenance of a surface wave
discharge in its classical configuration, a thin cylindrical dielectric tube-a configuration very suitable for simple
measurements of phenomena occurring also in large area sources. Finally, chapter 8, summarizes the work and

suggestions for further research are given.
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