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Preparation and Characterization of CrAlN Thin Films Deposited by
Reactive DC Magnetron Sputtering Method from Alloy Target
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Abstract

In this research, chromium aluminium nitride (CrAIN) thin films have been deposited
on silicon wafers by reactive DC magnetron sputtering method from alloy target without
substrate heating and biasing voltage. The flow rates of nitrogen gas during the deposition
process were varied in the range of 2 to 10 sccm for investigating of the effect of the
nitrogen gas flow rate on the structure of the as-deposited films. The crystal structure,
thickness, microstructure, and elemental composition were characterized by X-ray diffraction
(XRD), Field Emission Scanning Electron Microscopy (FE-SEM), and Energy Dispersive X-ray
Spectroscopy (EDS), respectively. The results were showed that the as-deposited films were
chromium aluminium nitride coating with the solid solution structure of (CrAIN) which have
high-crystallinity at (111), (200), and (220) planes. The crystal size was in the range of
14.6 - 24.7 nm. The lattice constant was in the range of 4.119 — 4.145 A. The thickness of
thin film decreased from 1610 nm to 653 nm with increasing of the flow rates of nitrogen.

The as-deposited film composes of chromium, aluminium, and nitrogen in different
ratios, depending on the nitrogen gas flow rate. The cross-section analysis from FE-SEM
technique was revealed that the CrAIN thin films deposited from low nitrogen gas flow rate
showed the dense morphology, and turned to be the compact columnar structure from high

nitrogen gas flow rate.

Keywords: Thin film, CrAIN, reactive DC magnetron sputtering, alloy target
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