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with the.The present invention relates to thin film deposition and, more particularly, to the
deposition of materials onto a substrate using remote plasma-based deposition. As integrated circuit
technology has advanced, the need for more complex integrated circuits has increased, resulting in

the development of many new processes. One such process is thin film deposition, which is used in a
variety of semiconductor applications. For example, thin film deposition is used to protect integrated

circuits from oxidation, to form insulator dielectric layers, to form metal layers, to pattern metal
layers, to form silicon nitride layers, to form silicon oxide layers, to form phosphor-silicate glass

layers, to form silicon oxynitride layers, to form barrier layers, etc. By way of background, thin film
deposition is carried out by remote plasma-based deposition. Such a process is illustrated in FIG. 1,
which depicts a remote plasma-based deposition apparatus 10. Apparatus 10 is used to deposit one

or more layers of materials onto a substrate 24. As can be seen from the drawing, the process of
remote plasma-based deposition can be used for forming layers with various compositions, some of
which include patterning and etching capabilities, etc. As can be seen from the drawing, apparatus
10 has a support chamber 18. The support chamber 18 may be generally configured to contain a

vacuum or pressure vessel. In this way, support chamber 18 serves to provide a sealed environment
for the components of apparatus 10, as well as for supporting substrate 24, which is to be used for

deposition. In a conventional construction, vacuum is established in support chamber 18, and supply
of gases can be accomplished using a source gas supply 22. In an exemplary construction, the
apparatus 10 includes a support chamber 18 with a view port 24. Moreover, in a conventional

construction, a radio frequency (RF) source 26 is used to generate plasma in support chamber 18
and to transfer the plasma to substrate 24. RF source 26 provides RF energy to a plasma plume that
travels to support chamber 18, with view port 24 and substrate 24 situated in the path of the plasma

plume. In this way, RF energy is generated and directed through the plasma plume, which then
travels towards substrate 24. When RF energy is directed to the plasma plume, oxygen and nitrogen

are released from the RF source 26 into the support chamber 18. The RF source
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