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Effect of Temperature on the Characteristics of ZnO Thin Film
Applied to the Window Layer of CIGS Solar Cells
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Abstract: For the application to the window layer of Cu(In,Ga)Se; (CIGS) solar cell, zinc oxide(ZnO) thin film
was deposited at various temperatures by in-line pulsed DC sputtering. From the structural, optical, and
electrical investigation and analysis, it was possible to obtain the lower thickness, the lower resistivity, and the
higher transmittance at a higher process temperature. The energy band gap of ZnO was calculated using the
transmittance data and was analyzed in terms of the dependency on temperature. From the X-ray
diffraction(XRD) results, it was possible to conclude that a dominant peak was found about 34.2 ~ 34.6° (111)
and crystallinity was obtained at a temperature above 150C.
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Fig. 1. Schematic of in-line sputter system used in
the experiment.

Table 1. Sputtering conditions of ZnO thin film with
various temperatures.

Power Pulsed DC 1.5 kW
Ar gas 60 sccm
0, gas 0.5 scem
Frequency 200 kHz
Reverse time 15 ps
Duty ratio 70%

Jig moving speed 60 cm/min(20 Hz)
Work pressure 5 mTorr
Base vacuum 1x10°° Torr

Work temperature BT, 100, 156,

200, 250C

WEANS AL, CIGSS 95932 AHs7]e] 3
qF HH T 20 HAAYL =F XRD (X-ray
diffraction) 232 5E ZnO<] ulute] AAAHL 9l
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Fig. 2. Thickness of ZnO thin films for wvarious

temperatures.
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Fig. 3. Resistivities of ZnO thin films for various
temperatures.
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Fig. 4. Transmittances of ZnO thin films for various
temperatures.
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Fig. 5. Calculation of energy band gaps of ZnO thin
films for various temperatures.
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Fig. 6. Energy band gaps of ZnO thin films for
various temperatures obtained in Fig. 5.
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Fig. 7. X-ray diffraction results of ZnO thin films for
various temperatures.
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