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pressure |ICP etch regime provides excellent control over etched profiles [1].

The DOEs were formulated in a Taguchi L9 orthogonal matrix [2]. This enables a wide range
of parameter space to be studied with relatively few process trials by means of an averaging
procedure possible due to the symmetrical properties of the orthogonal matrix. The input
parameters were gas ratio, pressure, ICP source power and electrode bias power. The output
metrics consisted of fused silica etch rate, selectivity to Cr, and the resulting profile angle.
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The specific gas chemistries studied were C,Fs-Ar, C,F,-CO,, CHF;-Ar, CHF;-CO,, C,F4-CO,
and C,F4-O,. Space permits only 3 of the DOEs to be shown. See Figures 2 to 5 which include
selected scanning electron micrographs (SEMs) of micro- and nano-scale features. Figure 2e
shows one of the best results for the C,F;-CO, DOE (Run 5). The fused silica etch rate was
224nm/min, selectivity over Cr 105:1 profile was near vertical at 91°. Figure 4 shows SEMs of a
particularly smooth etch (left hand image) and on the right, a deep nanoscale etch (68nm wide
and 940nm deep — an aspect ratio >13:1). These results are from the C,F4-CO, DOE.

The overall mechanism of silicon oxide plasma etching consists of a complex interaction —
between simultaneous deposition and etch processes at the surface. Zhang, et al. [3] have
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