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Effect of Sputtering Power on Structural and Electrical
Properties of the HfO, Thin Film
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Abstract: HfO, thin films were prepared by RF magnetron sputtering under various powers and
then metal-insulator-metal ( MIM) capacitors with different films were obtained. The impact of sputte—
ring power on the structural and electrical properties of the thin films were investigated using Raman a-
tomic force microscope ( AFM) ~ scan electronic microscope ( SEM)  X—ay photoelectron spectroscopy
( XPS) and the electrical measuring instruments respectively. The test results show that as the sput—
tering power increases the HfO, films are transformed from amorphous state to monoclinic crystal phase
with larger grain size and stronger Hf—O0. As the sputtering power increased the crystallization of film
cluster and lower Hf—O binding energy decreased resulting that the breakdown voltage of MIM capaci—
tors decreased and the leakage current descended firstly then ascended. The results indicate that the
relatively better electrical properties of the HfO, thin films can be achieved at 150 W sputtering power.
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Fig. 1 Raman spectra of HfO, film deposited by different

sputtering powers
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Fig.2 AFM images of the HfO,film deposited by different

spultering powers
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Fig. 3 SEM pictures of HfO, film deposited by different
sputtering powers
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