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Abstract

This research aims to study the effect of process factors influencing deposition rate and surface
roughness of carbon doped MoO, thin film coating deposition by radio frequency reactive sputtering
method for product and process design and development of gas sensor. Central composite design
(CCD) based experimental study is made by varying four process factors including radio frequency
(r.f.) power, operating pressure, argon to oxygen flow ratio, and carbon doping gas to oxygen flow
ratio. The output responses are deposition rate and surface roughness. Response surface methodology
(RSM) with desirability function is used to determine an optimum sputtering condition that
simultaneously maximizes the deposition rate and surface roughness of carbon doped MoO, thin film
coating process. The results have shown that the optimal operating condition for carbon doped MoO,
thin film coating process that produces a maximum deposition rate of 7.9 nm/minute and a maximum
surface roughness of 41.9 nm is obtained at r.f. power of 152 watts, operating pressure of 0.006 mbar,
argon-oxygen flow ratio of 0.42, and carbon doping gas flow ratio of 0.09 with the overall desirability

of approximately 74%.
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