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The investigation of Thermal annealing effect on the chemical
and optical properties of diamond-like carbon thin films

Sajad Alipour, Akbar Eshaghi, Abbas Ali Aghaei, Fatemeh Sousani, Hossein Zabolian
Department of Materials Engineering, Malek Ashtar University of Technology, Iran

(Received 26 May 2021, accepted 9 August 2021)

Abstract

In this work, diamond-like carbon (DLC) films were deposited on silicon substrate by an ion beam method (IBM) using
propane (CsHg) and argon (Ar) gases. Then, thermal annealing effects (from 200°C to 500°C) on the chemical and optical
properties of the diamond-like carbon thin films were investigated. Structures, morphology, chemical and optical properties
of the films were investigated by Raman spectroscopy, field emission scanning electron microscopy (FESEM) and fourier
transform infrared (FTIR) spectrometry methods. The Raman results proved that increasing of the annealing temperature (T )
cause to the conversion of chain links to aromatic rings. Based on the FESEM results, the micro-cracks were formed in the
film at 200 °C. Altogether the results showed that decomposition of the DLC films begins at the annealing temperature above
300 °C. As T, was further increased to 500 °C, the main part of the film was oxidized. Also FTIR analysis indicated that by
increasing T, the transmission of the DLC film was decreased in the wavelength range of 3-5 pm.

Keywords: Thin film, Diamond-like carbon, Oxidation behavior, lon beam method.
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