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Thickness dependence of internal stress in DLC films
GU Kurming',LV Leyang', MAO Fei', YU Lie’, TANG Jiac ning'
(1. Materials School of Shenzhen University, Shenzhen Key Laboratory of Special Functional M aterials,
Shenzhen 518060, China;
2. Mechanical College of Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract: In this paper, serials of DLC films on single crystalline Si( 111) substrates with different thickness
were prepared by ECR microwave plasma enhanced chemical vapor deposition method in C2H2/H2/ Ar> plasma
environment. The variation of thickness with deposition time and the thickness dependence of hardness, internal
stress of films were investigated. It was showed that within selected time range, the thickness changes linear
with deposition time and the deposition rate could be up to 80nm/min. The internal stress in asdeposited films
increased firstly with thickness. Surface cracks for stress relaxation appear when the internal stress exceeds one
critical value. The XRD results showed the shift of the substrate Si(111) peak increased firstly with film thick-
ness, and then the change trend to stable, means the internal stress will keep in a certain level after the appear

ance of surface cracks. However, the hardness value was affected by the surface cracks of the films.

Key words: ECR CVD; DLC films; internal stress



