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In situ infrared spectroscopy of atmospheric pressure PECVD of SiO2 thin films
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This work describes the application of in situ infrared spectroscopy to atmospheric

pressure plasma enhanced chemical vapour deposition of SiO

2

 films deposited onto

glass substrates. The reactor is a parallel-plate type with dielectric barriers covering the

two electrodes. The plasma was excited at frequencies in the audio range between 10

and 20 kHz. The precursors were TEOS and oxygen in helium carrier gas. Previous

work has used in-line Fourier transform infrared (FTIR) spectroscopy [1,2] but this work

has extended this to probe the plasma region directly during deposition. Optical

emission spectroscopy has also been used to determine excitation temperatures in the

plasma.

Film growth rate, refractive index, Mohs hardness and water contact angle have been

correlated directly with process conditions such as TEOS/oxygen ratio and input

electrical power in a response surface analysis. Plasma chemical species

concentrations determined from in situ FTIR spectroscopy were then correlated with

these film properties to investigate possible reaction mechanisms. The results of this

analysis will be presented. Further experiments have used tunable infrared laser

absorption spectroscopy to monitor the PECVD process. The advantages and

disadvantages of this approach will be described. Time-resolved FTIR on the

microsecond time-scale has also been applied and the preliminary results will be

presented.
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