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Abstract

Surface polymer layer formed on the silicon wafer during the oxide overetching using C's heli-
con wave plasmas and their characteristics were investigated using spectroscopic elipsometry, X-
ray photoelectron spectroscopy, and secondary ion mass spectrometry. Overetch percentage and
dc-self bias voltage were varied to investigate the effects on the characteristics of the polymers
remaining on the overetched silicon surface. The increase of bias voltage from -80 volts to -120
volts increased the C/F ratio and carbon bondings such as C-C, C-CF,, and C-Si in the polymer
while reducing the thickness of the polymer layer. However, the increase of the overetch percent-
age from 50% to 100% did not change the composition of the polymer layer and the carbon bo-
ndings in the polymer layer remained same even though it increased the polymer thickness. The
polymer layer formed at the higher dc-self bias voltage was more difficult to be removed by the
following various post-etch treatments compared to that formed at the longer overetch percent-

age.
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Fig. 1. XPSwide scan data of the polymers remain-—
ng on the silicon surfaces of the sample
etched using CiFs helicon wave plasma.

Table 1. The atomic percenis of the component In

the polymer laywr, the this thickness of
the polymer layer, and C/F ratios of the
polymer layers.

Bias voltage/overetch time | thickness {Si| C | F | O {C/F
—80V/50% 44 171363611 |1.00
—80V/100% 48 19136 {35110 {1.02
~120V/50% 36 301371914 1.94
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Fig. 2. Narrow scan XPS data of Carbon(1s) for
the silicon surfaces shown in Table 1.

Table 2. Percents of each carbon bondng state
deconvoluted from the carbon(1s) spec-

ira.

Bias voltage/overetch time | C-F, | C-F4| C-F, [C-CF{ C-O | C-C { C-Si
—80V/50% 54 147 255(3081 7.0 {127 42
-80V/100% 6.2 |136]2321307| 85 [1351 36
—-120V/50% 0 | 46 |154(3641129(17.71130
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