ISSN 2288-8403(Online)

{Research Article)

RrZ

sz}

=

151 Zapxot oreloj ot
7|A- M7

< M

El

St HHI SIS

J. Surf. Sci. Eng.

Vol.55, No.2, 2022.
https://doi.org/10.5695/JSSE.2022.55.2.77

Relationship between inductively coupled plasma and crystal structure,
mechanical and electrical properties
of MoN coatings

Hoon Jang and Sung-Yong Chun’

Department of Advanced Materials Science and Engineering, Mokpo National University,
Jeonnam 58554, Korea

(Received 29 June, 2021 ;

revised 20 July, 2021 ;

accepted 21 July, 2021)

Abstract

Nanocrystalline MoN coatings were prepared by inductively coupled plasma magnetron sputtering
(ICPMS) changing the plasma power from 0 W to 200 W. The properties of the coatings were
analyzed by x-ray diffraction, field emission scanning electron microscopy, atomic force microscopy,
nanoindentation tester and semiconductor characterization system. As the ICP power increases, the
crystal structure of the MoN coatings changed from a mixed phase of 7'-Mo,N and a¢-Mo to a single
phase 7-Mo,N. MoN coatings deposited by ICPMS at 200 W showed the most compact microstructure
with the highest nanoindentation hardness of 27.1 GPa. The electrical resistivity of the coatings
decreased from 691.6 £2 cm to 325.9 Q2 cm as the ICP power increased.
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Fig. 1. Schematic diagram of ICPMS in which a radio frequency driven
inductively coupled discharge is placed parallel to the target in the region

between the target and the substrate.
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Fig. 2. XRD pattern of MoN coatin dedposited using ICP
powers (a) O W, (b) 50 W, (c) 100 W, (d) 200 W.
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Table. 1. XRD data of MoN coatings for ICP assisted sputtering.

Peak position
MoN a1
ICP power (W) 0 5 100 200
26 () 36.81 37.31 37.85 38.85
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Fig. 3. Surface and cross-section FE-SEM image of MoN coatings
deposited using ICP assisted sputtering with various ICP powers.
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Fig. 4. Surface roughness of MoN coatlngs deposited
using ICP assisted sputtering with various ICP powers.
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Fig. 5. Nanoindentation hardness of MoN coatin
deposited using ICP assisted sputtering with various | P
powers.
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Fig. 6. Electrical resistivity of MoN coatings deposited using ICP assisted sputtering with

various ICP powers.
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