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Characteristics of Plasma Damage and Recover in PZT Films by Dry Etching
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Abstract

We investigated the reduction of etching damage by additive O: in etching gas and recovery of
etching damage by O; annealing. The PZT thin films were etched using additive Ar or O: into Cly/
CF4 gas mixing ratio of 8/2. In order to recover ferroelectic properties of PZT thin films after etching,
the etched PZT thin films were annealed at 600 C in O: atmosphere for 10 min. The remanent
polarization is decreased seriously and fatigue is accelerated in the PZT sample etched in Ar/(Cl+CFy)
plasma, whereas these characteristics are improved in O/(Cl+*CFy). From =x-ray photoelectron
spectroscopy (XPS) analysis, the intensities of Pb-O, Zr-O and Ti-O peaks are changed and the etch
byproducts such as metal chloride and metal fluoride are reduced by O2 annealing. From electron
probe micro analyzer (EPMA) and auger electron spectroscopy(AES), O vacancy is observed after
etching. In x-ray diffraction (XRD), the structure damage in the additive O: into Cl/CFs is reduced
and the improvement of ferroelectric behaviorat annealed sample is consistent with the increase of the

(100) and (200) PZT peaks.
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Fig. 1(a). Hysteresis curve for PZT thin fims
etching in Ar/(Cl+CFs) plasma.
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Fig. 1(b). Hysteresis curve for PZT thin films
etching in O2/(Cl+CF4) plasma.
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Fig. 2. Fatigue characteristics of PZT thin fims
at various conditions.
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Fig. 3(a). X-ray diffraction pattern for for PZT
thin films etching in Ar/(C+CF4) plasma..
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Fig. 3(b). X-ray diffraction pattern for for PZT
thin fiims etching in Oo//(Cl+CF4) plasma
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Fig. 4(a). Zr 3d XPS narrow scan spectra for

PZT thin films etching in Ar/(Cl+CF4) plasma.
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Fig. 4(b). Zr 3d XPS narrow scan spectra for

PZT thin films etching in Of(Cle+CF4) plasma..
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Table 1. Relative atomic percentage of the
various conditions with EPMA surface

analysis.
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