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Electrical Properties of Thin Carbon Films Deposited by Plasma Enhanced CVD
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The structure of carbon films is usually mixture of sp

2 

and sp

3

 hybridized C–C bonds.

During the film deposition by plasma enhanced chemical vapor deposition (PECVD)

method, the composition of gas mixture and power can be changed and lead to a

change of the ratio between the concentrations of inclusions with sp

2

 or sp

3

 of bonds

in carbon films. In this study the thin carbon films were deposited on the silicon

dioxide and p-type silicon substrates. The method of PECVD were used to deposite

films . A mixture of hydrogen and acetylene was used for deposition of films. The films

were deposited in capacitively coupled radio-frequency (13.56 MHz) plasma system

powered between 100-400 W at relatively low temperature. In addition the effects of

applied RF power, gas flow ratio and type of substrate were investigated. The

chemical structure was studied by fourier transform infrared spectroscopy (FTIR) in

reflectance mode. The composition and intensity of sp

2

 and sp

3

 bonds in carbon films

were determined by analyzing laser raman spectroscopy (LRS). The thickness was

measured by elipsometery and four point probe showed electrical properties of the

films. The band gap of the films was calculated by UV-vis spectroscopy .The optical

emission spectroscopy (OES) data showed the correlation between the chemical

species produced in the plasma and the H content of the films. The various films with

thick smaller than 200nm were deposited. The deposited films showed increasing

ratio of sp

2

/sp

3

 band that decreased electrical resistivity and band gap. The sheet

resistance of thin carbon films decreased about 10 kΩ/□ by the applied RF power, gas

flow ratio and type of substrate.

Keywords
Carbon films

Electrical properties

Plasma enhanced chemical vapor deposition


