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Deposition of ZnO thin films by RF magnetron sputtering
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Abstract

ZnO thin films were deposited on p-Si(100) and
Corning glass 7059 by rf magnetron sputtering meth-
od. The effect of déposition parameters on the electr-
ical, structural and optical properties were investigat-
ed. Highly c—axis oriented ZnO thin films were dep-

osited at high rf power. Standard deviation( o) of
X-ray rocking curve of peak at 2 6§ ==34.4° ranged fr-
om 6.8° to 7.2°, depending on the deposition conditi-
on. ZnO thin films deposited on glass substrate exhi-
bited 80% transmittance in the visible range, regardl-
ess of the deposition parameters. Resistivity of ZnO
thin films was significantly affected by rf power and

Ar pressure, and ranged widely from 3X10° to 2 X
10° Q-cm.
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Fig. 1 Schemetic diagram of rf magnetron sputtering systems. B.G.
: Baratron Gauge, MFC : Flow Controller
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Fig. 2 Unintentional increase in substrate temperature due to the in-
put rf power at 80 mTorr pressure.
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Fig. 3 The growth rate as a function of rf power at the different Ar

pressures.
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Fig. 4 The growth rate as a function of Ar pressure at the different
f powers.
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Fig. 5 X-raydiffraction patterns of ZnO thin films at rf powers of (a)
20W, (b) 40W, (c) 60W, (d) 80W, (e) 100W and (f) 120W.
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Fig. 6 Standard deviation (@ ) of X-ray rocking curve of (002) peak
of ZnO thin film as a function af Ar pressure.

Fig. 7 SEM micrographs of ZnO thin films : (a) c-axis oriented Zn-
O polycrystalline thin films and (b) amorphous ZnO thin fil-
ms.
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Fig. 8 Resistivity change of ZnO thin films as a function of rf power.
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Fig. 9 Resistivity change of ZnO thin films as a function of Af pres-
sure.
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