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In the present study, UHF (320 MHz) in combination with RF (13.56 MHz) plasmas was used for the
synthesis of hydrogenated silicon nitride (SiNx:H) films by PECVD process at low temperature. RF/UHF
hybrid plasmas were maintained a a fixed pressure of 410 mTorr in the N2/SiH4 and N2/SIH4/NH3
atmospheres. To investigate the radical generation and plasma formation and their control for the growth of the
film, plasma diagnostic tools like vacuum ultraviolet absorption spectroscopy (VUVAS), optical emission
spectroscopy (OES), and RF compensated Langmuir probe (LP) were utilized. Utilization of RF/UHF hybrid
plasmas enables very high plasma densities ~ 1011 cm-3 with low electron temperature. Measurements using
VUVAS reved the UHF source is quite effective in the dissociation of the N2 gas to generate more active
atomic N. It results in the enhancement of the Si-N bond concentration in the film. Consequently, the
deposition rate has been significantly improved up to 2nnvs for the high rate synthesis of highly transparent
(up to 90 %) SiNx:H film. The films properties such as optical transmittance and chemical composition are
investigated using different analysis tools.
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Selective etching of SiO, using embedded RF pulsing in a
dual—-frequency capacitively coupled plasma system
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