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Abstract

CuS (copper sulfide) thin films having the same thickness of 100nm were deposited on the glass substrates
using by radio frequency (RF) magnetron sputtering method. RF powers were applied as a process variable
for the growth of CuS thin films. The structural and optical properties of CuS thin films deposited under
different power conditions (40-100W) were studied. XRD analysis revealed that all CuS thin films had hex-
agonal crystal structure with the preferential growth of (110) planes. As the sputtering power increased, the
relative intensity of the peak with respect to the (110) planes decreased. The peaks of the two bands (264cm™
and 474cm™) indicated in the Raman spectrum exactly matched the typical spectral values of the covellite
(CuS). The size and shape of the grains constituting the surface of the CuS thin films deposited under the
power condition ranging from 40W to 80W hardly changed. However, the spacing between crystal grains
tended to increase in proportion to the increase in sputtering power. The maximum transmittance of CuS
thin films grown at 40W to 80W ranged from 50 % to 51 % based on 580nm wavelength, and showed a
relatively small decrease of 48% at 100W. The band gap energy of the CuS thin films decreased from 2.62eV
(at 40W) to 2.56eV (at 100W) as the sputtering power increased.
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chalcogenide) ¥}utol] thet A7) SE L AUTHI-
2]. 53] WY ]L‘]X]-J Ag w3y AL 9

ZH]&-(low cost) Z 54 (non-toxic) &x#fjol] ok
M A7rE B FES wy Qivy3). 7l g3}
% (copper sulfides)® AW §3} PEY 4L 55
sta, 71742 g K (photovoltaic effect) 2 FZv
(photocatalytic) S4d¢] 217] wj&o] o]zidt A7t
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Bl o] tpeFst 318t Y& (chemical stoichiometry) 37
7= p—sé(p type) RH=Alo|th6-7]. LREH o=
Cu,S), Y =4 olel E(djurleite,
Cu,osS), W35 F(digenite, Cu,S), °FEUolE
(anilite, Cu,5S), 22|32 I 2}o] E(covellite, CuS)
o} 7+ 571A¢] FH o] d(polymorphism) FEZ
ALoA PgHom ERstH, 7Hzte] FH ol el
)3t A7 A (crystalline) %2} A (phase)e] ZA-S
Az W 2 FA 20 AA FFE H=TH6].
olglg g F3tE FolA i@EPO]E(CuS)‘;
Cu-SZollA o] &< o] 2(metal ion) 7+ W3S ]“—
sHAl st= =53 A8 FZ(crystallographic
structure)®t &I AR A =/ (metallic-like
conductivity), 22|32 -3+ F3st 2 3}5hd EA4
(optical and chemical properties) 22 213 Z|F ©|
2 o]xA A (Li-ion battery) &8 $3 A
(electrode), 72~ AlA(gas sensor), X7] A=A =
Y (electro-conductive coating), 2] ¥t BJSF #
A|(thin film solar cell)®] &% ZA|(absorber
material)?} 72 ThFSE A Lok &8 9
THS-12].
CuS uv&e 3lg % 2l
deposition)[13]S *Z&sH ¥ GE3) ¥ (spray
pyrolysis)[14], 3}8} 71’3 52H (chemical vapor depo-
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ghof] mx= Fggol dig XA 3H A3E 1Y
1 FAEAT 29 HE A E st AlA FF
Sk BE CuS HhEtollA JCPDS 7= W& 00-001-
12816 AAlE dlojele} & dA|ste A 7
20=48.1° W$3k= (11019 34 v=7} F 3
F(main peak)= HZE Ut AVEE 9J7F 40W
oANM SOWE F7iste] wet F 3= gk -
AEe A% AEh - 7 208 Vo=
27.3°, 29.4°, 31.8°, 59.2° Aol AX|sh= ¥F= 7t
Z+ (1019, (102)H, 103y =223 (116)HS YE
At} ol5 F (110"l tigh 314 925 A9s o
w2 WE dig 34d e 29EHEY 39 W)
oF AAQe] BE F& A ofgk AI71E HA
FATE olgst A3 A4S ot B Aol A
Z3k CuS Hheto] SWY Al (hexagonal system) 27
T2 (110y4 94 437 W3 (preferred orientation)
< e 2ol ECuS)Y S el

RF 39] W3] wE cuS vhte] AA 9 (grain)
A7) (110)Hel tisgte] S8E XA 34 3e
Scherrer?] (d = 0.9A/Bcos9)° tiste] AL,
3 19 YeRi AT [19].

d=0.94/Bcos 6 (1)

(101)
(102)
(103)
(110)

Intensity (arb.unit.)
F
3
s

JCPDS 00-001-1281

20 30 40 50 60 70 80
20 (Degree)

Fig. 1. XRD patterns of CuS thin films with 100nm
thickness grown at various sputtering powers.
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Fig. 2. Raman spectra of CuS thin film with 100nm
thickness grown at the sputtering power of 40W.

Table 1. Estimated FWHM value, crystallite size, and chemical composition of CuS thin films with 100nm thickness

grown at various sputtering powers

Sputtering FWHM Crystallite EDS [Atomic %]

Power [W] Value [degree] Size [nm] S Cu CwS ratio
40 0.28 324 52.0 48.0 0.92
60 0.45 20.2 50.9 49.1 0.96
80 0.49 18.5 51.4 48.6 0.95
100 0.49 18.5 50.6 494 0.98
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Fig. 3. Surface and cross-sectional image of CusS thin
films with 100nm thickness grown at various
sputtering powers: (a) 40W, (b) 60W, (c) 80W, and (d)
100W.
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Fig. 4. Optical transmittance spectra of CuS thin films
with 100nm thickness grown at various sputtering
powers.
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Fig. 5. Plot (ahv)® versus photon energy (hv) of CuS
thin films with 100nm thickness grown at various
sputtering powers: (a) 40W, (b) 60W, (c) 80W, and (d)
100W.
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