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Diamond-like carbon films deposited on Al,O; substrate

by pulsed laser deposition

Luo Le', Chu Yagiong', Qin Juanjuan', Fang Xiaodong? Fang Shangxu', Tao Ruhua®

(1. Electronics and Applied Physics College, Hefei University of Technology, Hefei 230009, China;
2. Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: The experimental aim is to investigate the influence of deposition time and substrate temperature

on diamond-like carbon (DLC) films deposited on Al, O, substrate by pulsed laser deposition (PLD). When
DLC films were deposited on Al,O, structrate by pulsed laser in cacuum chamber, firstly it took 15 min

and 40 min to deposit respectively, secondly the substrate temperature kept at 30 C and 300 C to deposit
respectively. The surfaces of DLC films were observed with microscope in order to find whether there
was any corrugation. The microstructure of DLC films were detected by the visible Raman spectroscopy.
The topography of DLC films were detected by the atomic force microscopy (AFM). The result indicates
that there are some graphitie particles in DLC films. The substrate temperature and the deposition time
would influence the adhesion and the microstructure and the ratio of sp?/sp? of DLC films remarkably.

The residual stress in DLC films would increase and the adhesion of the films would decrease if the
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deposition time increased or the substrate temperature rose. If the deposition time decreased or the
substrate temperature rose, the ratio of sp’/sp? in DLC films would decrease, crystallization would occur
in the films and the size and number of graphitie crystallites in the films would increase. Finally, the
reasons to cause the experimental phenomenon were discussed according to the principle which DLC films
were deposited by pulsed laser deposition.

Key words: pulsed laser deposition; diamond-like carbon films; substrate temperature;

deposition time; adhesion; microstructure
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Fig.1 Raman spectra of DLC films deposited by KrF

excimer pulsed laser
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Fig.2 Topography AFM image of DLC films deposited by KrF

excimer pulsed laser for 15 min at 30 T
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