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ABSTRACT The effect of substrate bias voltages on the microstructure, optical- and electrical- proper-
ties of a-C films prepared by HiPIMS were investigated on silicon wafers and quartz glass respectively.
Results show that different substrate biases lead to the change of microstructure of the a-C films. The sp?
content of a-C film prepared at bias of 0 ~-300 V is (52.5+1.5)%. When the voltage was -50 V, the size of
sp?® cluster reached the maximum (1.93 nm), yet the optical band gap (0.15 eV) and resistivity (0.32 Q-cm)
were minimum. Then the size of sp® cluster decreased first and then increased with the increase of bias
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voltage, while the optical band gap and resistance of the films presented opposite tendency according to
the cluster model. The size of sp’ clusters in a-C films by HiPIMS played the key role in the optical and

electrical properties. The larger the size of the film sp’ cluster was, the smaller optical band gap and resis-

tivity were.

KEY WORDS surface and interface in the materials, amorphous carbon, optical and electrical proper-

ties, HiPIMS, microstructure
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Fig.1 Schematic diagram of hybrid HIPIMS system
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