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The novel concept dielectric plasma etcher, H-ICP (Helmholtz Inductively Coupled Plasma) applying
13.56MHz RF power for ICP source with 2MHz and 27.12MHz for multiple bias powers has been
characterized and studied. Physical properties of plasma and etching characteristics have been defined
in terms of multiple RF power ratios. In order to define physical properties of plasma, the DC self
bias and ion density were measured by the oscilloscope and ion density respectively. The argon sputter
rate of blank oxide wafer and oxygen ashing rate of the PR wafer by applying various RF power ratio
were obtained for characterization and optimization in terms of etch rate and selectivity. Based upon
the experiment data obtained from above noted, via etching process with C4F8,C4F6 and CF4 gas
chemistry was studied and its etch rate, selectivity and etch profile were obtained as a function of
multiple RF power ratio. Via etching results show that oxide etch rate was dominantly dependent on
the 2MHz bias power. However, the highest oxide etch rate and best PR selectivity was achieved when
1500W of bias power for 2MHz and 500W for 27MHz were applied. Furthermore, these experiments
show that profile slope and CD(critical dimension) could be controlled by bias power ratio of 2MHz
and 27.12MHz RF power.
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