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Fig.1 Process diagram for the preparation of MFM-type capacitors
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Fig. 2 SEM scans of HfO, thin films on different substrates
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Table 1 Interplanar crystal spacing and grazing angle at different annealing temperatures
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Fig.3 XRD patterns of HfO, thin {ilms under different growth conditions
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Fig. 4 (a)—(c) and (d) — (f) show the polarization and leakage current density test plots of epitaxial HfO, on Pt
and TiN substrates,respectively. (a) and (d) represent the variation of P-E curves with the assisted deposition beam
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current.and (c¢) and (f) represent the variation of the leakage current density with the assisted deposition beam current
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Effect of Ion Beam Assisted Deposition on the
Polarization Behavior of HfO, Thin Films

LI Depeng,JIN Yongjun
(School o f Science s Inmer Mongolia University of Technology, Hohhot 010051,China)

Abstract: HfO, thin films are prepared by ion beam assisted deposition process. The surface
morphology and growth rate of the films are characterized by scanning electron microscopy,and the
crystallization temperature and physical phase of the films are investigated by X-ray diffraction and
annealing process. The polarization characteristics of the films are investigated by using a ferroelec-
tric tester, and the effects of the assisted deposition conditions and the selection of the bottom
electrode on the polarization are discussed. The XRD results of the films show that when the
annealing temperature is higher than 600 °C ,the HfO, films are significantly crystallized and have a
martensitic phase structure. The selective orientation due to ion beam assisted deposition enhances
the cis-electrode polarization characteristics, and the leakage current density decreases with the
increase of ion beam current. Compared with the Pt substrate, TiN as the bottom electrode film has
a larger polarization rate.

Key words: HfO, thin film; martensitic phase; annealing temperature; polarization property;

ion beam assisted deposition



