
Session 25: Advanced Plasma and Ion Source Technologies

Friday, September 16, 2016

OR2502

Dense and thick Si-DLC films fabricated by high-current-pulse hollow cathode
discharge in a mesh cage configuration
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Diamond-like-carbon (DLC), featured by lower friction coefficient, has been widely

utilized in industries related to tribological applications. A cage-like hollow cathode

discharge has been utilized to produce large volume plasma for rapid deposition of

thick DLC films. High current pulse is applied to the cage-like metal-mesh cathode to

produce the required plasma, whose density is dependent on the coupled power. To

further improve the DLC film properties, a new approach is proposed, in which the

energy of ions incident to the sample surface can be independently controlled by an

additional voltage applied between the samples and the metal meshed cage. The

samples inside the cage are biased with a voltage from 0V to -500V with respect to

the cage while the cage is biased with 1000-4000V (pulse).Si-DLC films have been

synthesized with a mixture of Ar, C2H2 and tetramethylsilane(TMS). The results have

demonstrated that the DLC films were deposited with a higher rate (~4um/h) due to

higher plasma density produced by high-current pulse in the mesh cage. The intense

ion bombardment significantly densified the films, reduced the surface roughness,

decrased the H and Si contents, and increased the nanohardness (H) and modulus of

elasticity (E). The surface hardness was about 10-15GPa, similar to that of typical

Me-DLC. High values of H3/E2 and H/E were obtained on the biased films, indicating

the potential excellent mechanical and tribological properties of the films. With the

assistance of this additional bias the thick multilayered DLC films (~40um) with higher

adhesion (critical load of ~100N) have been achieved. It is attributed to alternative

change of additional bias to reduce the internal stress in the DLC films. Our

preliminary results have proven that this novel discharge may be a very effective tool

to fabricate DLC films with high deposition rate and excellent properties with denser

microstrcture.
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