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61910134: MAJOR: PHYSICS; M.Sc. (PHYSICS)
KEYWORDS: THIN FILM/ CHROMIUM ALUMINUM NITRIDE/ REACTIVE DC

MAGNETRON SPUTTERING/ ALLOY TARGET

SUWUNNEE PHATSRI : PREPARATION AND CHARACTERIZATION OF
NANOSTRUCTURED CRALN THIN FILMS DEPOSITED BY REACTIVE DC
MAGNETRON SPUTTERING METHOD FROM ALLOY TARGET. ADVISORY
COMMITTEE: NIRUN WITIT-ANUN, Ph.D., ADISORN BURANAWONG, Ph.D. 2021.

Chromium aluminum nitride (CrAIN) thin films were deposited on Si by reactive dc
magnetron sputtering method from alloy target. As varied the nitrogen gas flow rates, in range of
2 - 10 sccm and varied sputtering current, in range of 300 - 700 mA. The as-deposited films were
characterized by XRD, EDS, FE-SEM and Nanoindentation. The results showed that (1) in case
of varied nitrogen flow rates, the as-deposited films were CrAIN with the solid solution structure
of (Cr,Al)N with (111), (200) and (220) planes. The crystal size was in range of 14.60 - 24.69 nm.
The lattice constant was in range of 4.121 - 4.145 A. The as-deposited film composes of
chromium, aluminum and nitrogen in different ratios. The CrAlN thin films deposited at low
nitrogen gas flow rate showed the dense morphology and turned to be the columnar structure at
higher nitrogen gas flow rate. The thickness of thin films decreased from 1610 to 652 nm.

(2) in case of varied sputtering current, the as-deposited films were chromium aluminum nitride
coating with the solid solution structure of (Cr,Al)N with (111), (200) and (220) planes.

The crystal size was in range of 15.58 - 26.24 nm. The lattice constant was in the range of

4.122 - 4.149 A. The as-deposited film composes of chromium, aluminum and nitrogen in
different ratios. The films were the columnar structure. (3) The hardness of thin films were
obtained from nanoindentation method, with increasing nitrogen flow rate, the hardness of

thin films increased from 13.98 to 31.35 GPa. As increasing of sputtering current, the hardness of

thin films decreased from 31.27 to 16.64 GPa.
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ENHANCED HARDNESS

due to nanostructure

intergranular processes intragranular processes
* small scale sliding in the grain * dislocation nucleation and
boundaries . "_.-"’ motion

Hardness

T

amorphous i nanocrystalline microcrystalline phase

0 dg =10 nm — grain size d

! v W <
ﬂTWﬁ9 ﬂ’mJmJWufﬂlaﬂﬂ’nmmmﬂummmﬂiu

(Musil, 2012)
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w = (1-2) ML
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(Musil, 2012)
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= at.% N = const.
at.% N = const. at.% B = const,

. H enhancement
H enhancement i
H enhancement fim filemy

fim crystallinity J'—Ll_ crystallinity »

crystallinity T W
T ) T crystalline |amorphous | crystalline crystalline’\, amorphous f crystalline
crystalline amorphous texture 1 texture 2 phase 1 phase 2

0 — B 0 — N 0 —> B

(2) (b) (©)

. . g
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(Musil, 2012)
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(Mitchell, 2004)
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