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56910501: MAIJOR: PHYSICS; M.Sc. (PHYSICS)
KEYWORDS: THIN FILM/ CHROMIUM ZIRCONIUM NITRIDE/ REACTIVE CO-
SPUTTERING
SUPATTRA KAEWWONGSA: PREPARATION AND CHARACTERIZATION OF
CrZrN THIN FILMS DEPOSITED BY REACTIVE DC MAGNETRON CO-SPUTTERING.

ADVISORY COMMITTEE: SURASINGH CHAIYACOUN, Ph. D. 109 P. 2016.

Chromium zirconium nitride (CrZrN) thin films were deposited by reactive DC
magnetron co-sputtering method on glass slides and silicon wafers. The effect of zirconium
sputtering current (I, ) ranging from 0.5 A to 2.0 A on the crystal structure, crystallite size,
surface morphology, thickness and composition of the films were characterized by X-ray
diffraction (XRD), atomic force microscopy (AFM), field emission scanning electron microscopy
(FE-SEM) and energy dispersive X-ray spectroscopy (EDX), respectively. The results showed
that the crystal structure, crystallite size, surface morphology, thickness and composition of the
films are strongly dependent on the zirconium sputtering current (I, ). All the films are composed
of the CrZrN crystal structure (111), (200) and (220) planes. The crystallite sizes decreased with
increasing Zr current. The surface roughness of the films were in the range of 0.888 to 1.959 nm,
whereas thickness increased from 324 to 669 nm. The EDX measurement indicated that the

composition of the film are strongly dependent on the zirconium sputtering current (I,,,).
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Ne Ar Kr Xe Hg Ne Ar Kr Xe Hg
Be 12 15 15 15 - Mo 24 24 28 27 32
Al 13 13 15 18 18 Rh 25 24 25 25 -
Ti 22 20 17 18 25 Pd 20 20 20 15 20
C 21 23 25 28 25 Ag 12 15 15 17 -
Cr 22 22 18 20 23 Ta 25 26 30 30 30
Fe 22 20 25 23 25 W 35 33 30 30 30
Co 20 25 22 22 - Re 35 35 25 30 35
Ni 23 21 25 20 - Pt 27 25 22 22 25
Cu 17 17 16 15 20 Au 20 20 20 18 -
Ge 223 25 22 18 25 Th 20 24 25 25 -
Zr 23 22 18 25 30 U 20 23 25 22 27
Nb 27 25 26 32 -

Boldface values are those for which the energy-transfer factor 4m,m,/ (mlerz)2 is 0.9 or higher
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Preparation and Characterization of CrZrN Thin Films Deposited by
Reactive DC Magnetron Co-sputtering
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0.5 A s 2.0 A Aiflsalassadnedn sumndn dneneiuin Amswuaresdsenaus Mo siEy fhunns
Ainsreiinumaile X-ray diffraction (XRD), Atomic Force Microscope (AFM), Field Emission Scanning
Electron Microscopy (FE-SEM) wa Energy Dispersive X-ray spectroscopy (EDX) Ay waan
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ABSTRACT

Chrgrmium zirconium nitride (CrZeN) thin films were deposited by reactive DC magnetron
co-sputtering method on glass slides and silicon wafers. The effect of zirconium sputtering
current (I;) was ranging from 0.5 A to 20 A on the crystal structure, crystallite size, surface
marphology, thickness, The composition of the films were characterized by X-ray diffraction
(XRD), atomic force microscopy (AFM), field emission scanning electron microscopy (FE-SEM) and
energy dispersive X-ray spectroscopy (EDX), respectively. The results showed that the crystal
structure, crystallite size, surface morphology, thickness and composition of the films are strongly
dependent on the zirconium sputtering current (Iz). All the films are composed of the CrZeN
crystal structure (111), (200) and (220) planes. The crystallite sizes decreased with increasing Zr
current. The surface roughnesses of the films were in the range of 0.888 to 1.959 nm, whereas
thickness increased from 324 to 669 nm.

Keywords: Thin films, chromium zirconium nitride, reactive, co-sputtering
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