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Figure 1. XRD patterns of W—C-N thin films as a
function of N2 gas flow of (a) 0, (b) 0.5, and
(c) 1 sccm annealing at 800°C,
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according to nitrogen gas flow,
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Recently, the size of currently-researched components and devices reduces nano-scale.
Thus, it is important and emphasizes the analyses of physical properties in nano scale.
Especially, the mechanical properties are not over micro-scale components but nano-scale
components with different characteristics that has been reported. However, most analytical
methods for currently studying in nano-scale are related to spectroscopy and electronics,
affected the limitation of viewing size that these methods give only average information.
In this research, the representative nanotribology analyses, nano-indenter study the physical
and mechanical properties of W-N thin film for nano region and nano depth within nano-scale
that the thickness of W-N diffusion barrier has less than tens of nanometers. The Scanning
probe microscopy (SPM) study the surface image. From these results, the hardness of W-N
thin film underneath the nano-surface decreased from 57.67 GPa to 9.1 GPa according to
the increase of nitrogen gas flow. The elastic modulus of W-N thin film underneath the
nano-surface also decreased from 575.53 GPa to 178.1 GPa.
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