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Fabrication of Very Thin Pb(Zr, Ti)O; Dielectric Films of 0.12nm
Si0. Equivalent Thickness by ECR PECVD
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Abstract The PZT films were deposited on the Pt/Si0./Si substrates by electron cyclotron resonance plasma en-
hanced chemical vapor deposition (ECR-PECVD) at 450~490°C. Above 470°C the PZT films have only perovskite
phase, while below 460°C the films contained non-perovskite phases. After rapid thermal annealing(RTA) at 650°C for
1min, the charge storage density of the PZT films deposited at 490°C was drastically increased, while the composition
and the crystallinity of the films changed little. This was attributed to the removal of the interfacial layer of low dielec-
tric constant between PZT film and bottom electrode by the RTA treatment. After RTA, the 40~ 45nm thick PZT
films showed a leakage current below 107°A/cm?® at the applied field of 200kV/cm and a charge storage density of
300{F/ ¢m*® which corresponds to SiO; equivalent thickness of 0.12nm.
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Fig. 1. Schematic diagrams of ECR PECVD apparatus.
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Fig. 2. XRD patterns and concentration ratios of the PZT
films deposited at different temperatures.
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Fig. 3. XRD patterns of the PZT films deposited at 490°C. (a)
Zr'TB flow rate: 0.14sccm, (b) Zr'TB flow rate: 0.18sccm.
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Fig. 4. C-V curves of the PZT films deposited at 490°Cand
RTA treated at 650°C for 1min.
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Fig. 5. P~-E curves of the PZT films deposited at 490C and
RTA treated at 650°C for 1min.
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Fig. 6. I-V curves of the PZT films deposited at 490°C and
RTA treated at 650°C for 1min.
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