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Electron structure and optical property of diamond like carbon

YANG Bing-chu, NIE Guo-zheng, LI Xueyong
(School of Physics Science and T echnology,
Central South University, Changsha 410083, China)

Abstract: Diamond-like carbon (DLC) films were prepared by DC magnetron sputtering. The morphology and
chemical bonding structure of the DLC films were investigated by atomic force microscopy (AFM) and auger elec
tron spectroscopy( AES), respectively. A parameter ‘D’ defined as the distance between the maximum of positive
going excursion and the minimum of negative going excursion was calculated in the derivative AES spectra. The val-
ues of ¢ D’ were used to calculate the percentage of sp® hybrid bonds and the ratio of sp® to sp’. The optical trans-
mission and absorption properties, and the optical band gap of the films were characterized by an UV-Vis spectro-
photometer. The effects of the sputtering power density and the gas pressure on the optical character and optical
band gap of the films were studied. The results indicate that beyond par= 0. 8 Pa, these values decrease with

increasing deposition pressure, and the optical characteristic of the film is affected directly by optical band gap.
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Fig.1 AFM images of DLC thin film

(a) —Two dimension; (b) —Three dimension
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Fig.2 Typical N(E) (a) and dN(E) (b)
spectra by AES versus kinetic
energy (E) of DLC films deposited

under different argon pressures
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Table 1 D width, percentage of sp~bonded
atoms and sp’/sp’ ratio of film prepared

under different argon pressures

Argon Percentage

2 3
pressure/ Pa D=y of sp*/ % splep
0.4 22.0 93.75 17.8
0.6 21.8 91. 67 9. 82
0.8 21 83.33 5.0
1.0 21.4 87.5 7
1.3 20.6 79.17 3.78
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Fig.3 UV-Vis spectra of DLC thin films

prepared under different conditions
(a) —Under different argon pressures;

(b) —Under different power densities
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Fig. 4 Relations between (aE)" * and
E of DLC thin films prepared

under different conditions
(a) —Under different argon pressures;

(b) —Under different power densities
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