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Abstract: PZT thin films were formed by rf-magnetron sputtering on Pt/Ti/SiO,/Si substrate. Bulk-PZT
target containing 5%-excess PbO was used. After PZT thin films had been deposited at room temperature,
remaining portion of the thin film was formed by in-situ process. The ferroelectric perovskite phase was
formed at 650°C. The leakage current property was improved dramatically by 2-step sputtering, and in
the sample containing optimum thickness of room temp.-layer very low leakage current of 2x107"A/cm?
was shown. As a result of the investigation on the leakage current mechanism, the electrical conduction
mechanism in all PZT thin films formed by several conditions was confirmed as bulk-limited mechanism.
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Table 1. Experimental condition of PZT thin film

Target Bulk-PZT target
Substrate Pt(300nm)/Ti(100nm)/Si0,/Si
Substrate-target distance 50(mm)
Base pressure of system 6.0x10° Torr.
Working pressure 5.0x10 Torr.
Ar:0, flow-in ratio 9:1
rf power 120 W

Film thickness 175 nm, 250 nm
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Fig. 1. XRD peaks of PZT thin films sputter-deposited at
(a) 600°C and (b) 650°C.
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Fig. 2. Cross-sectional SEM micrograph of PZT thin film
sputtered at 650°C on PUTi/SiOy/Si substrate.
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Fig. 3. Dielectric constants of PZT thin film with film
thickness.
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Fig. 4. Leakage current densities of PZT thin film with
film thickness.
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Fig. 6. Cross-sectional SEM micrograph of PZT thin film
deposited on Pt/Ti/SiO,/Si substrate by 2-step
sputtering.
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