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ABSTRACT: CusS thin films were deposited on glass substrates at room temperature by RF magnetron sputtering. The structural and
optical properties of CuS thin films grown by varying RF-power from 40 W to 100 W were studied. From the XRD analysis, we confirmed
hexagonal crystal structures grown in the preferred orientation of the (110) plane in all CuS thin films, and the intensity of the main
diffraction peak increased in proportion to the increase of RF-power. In the case of CuS thin film deposited at 40W, small-sized particles
formed a thin and dense surface morphology with narrow pore spacing, relatively. As the power increased, the grain size and grain
boundary spacing increased sequentially. The peaks for the binding energy of Cu 2ps,, and Cu 2p;,, were determined at 932.1 eV and
952.0 eV, respectively. The difference in binding energy for the Cu?* states was the same at 19.9 eV regardless of process parameters. The
transmittance and band gap energy in the visible region tended to decrease with increasing sputtering powers.
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Fig. 1. XRD patterns of Cu$S thin films grown at various sputtering
powers

Table 1. Estimated FWHM value and crystallite size of CuS thin
films grown at various sputtering powers

Sputtering Power FWHM Value Crystallite Size
(W) (degree) (nm)
40 0.58 15.7
60 0.58 15.7
80 0.48 18.9
100 0.38 239
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Fig. 2. Surface images of of CuS thin films grown at various
sputtering powers

Fig. 3. Cross-sectional images of of CuS thin films grown at
various sputtering powers
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Table 2. Estimated film thickness and chemical composition of
Cus thin films grown at various sputtering powers

Sputtering Power | Film Thickness EDS (Atomic %)
(w) (nm) S Cu
40 250 496 50.6
60 310 491 50.9
80 460 48.9 51.1
100 580 48.4 51.6
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Fig. 4. XPS survey spectrum of CusS thin film grown at the RF-
power of 100 W
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Fig. 5. XPS spectra of CuS thin films grown at various sput-
tering powers: (a) Cu 2p, and (b) S2p peaks
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Fig. 6. Optical transmittance spectra of CuS thin films grown at
various sputtering powers
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