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ABSTRACT

Effects of Ar ion damage prior to the phase transformation from pyrochlore to perovskite structure of PZT thin films have been
investigated. As the degree of damage increased by increasing the acceleration voltage in the ion mass doping system, the phase
transformation temperature decreased such that the temperature could be lowered down to 550°C when the film was damaged at 15
kV for 5 minutes. When the film was damaged prior to the heat treatment grain size of the perovskite thin films became less than
300 A. It turned out that relatively high value of the remanent polarization (about 30 uClem?) as well as improvement of the fatigue
characteristics to a large extent is closely related to the fine grain size of thus obtained PZT films.
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Fig. 1. Schematic diagram of IMDS (Ion Mass Doping System).

Table 1. Conditions of Ion Damage Treatment by IMDS

Base pressure ~ 10 torr
Gas flow Ar 3sccm
working pressure ~ 107 torr
Sub. rotation 5 rpm
RF power 200 W
5 kV, 1 mA
DC voltage and ionic current 10 kV, 3 mA
15 kV, 5 mA
Etch rate 50 A/min
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Fig. 2. XRD patterns of PZT thin films with different bom-

barding conditions annealed at (a) 550°C, 3 hours (b)
600°C, 30 minutes.
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accelerated at 5 kV (b, f), 10kV (c,g), 15 kV (d.h).
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Fig. 3. Optical micrographs of PZT thin films after annealing at 550°C for 3 hours (from micrographs (a) to(d)) and 600°C for 30
minutes (from migrographs (e) to (h)). Samples without IMD treatment prior to annealing (a, ¢) and damaged by Ar ion
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Fig. 4. Effect of ion damage on the rosette size grown at 650°C
for 10 minutes. The acceleration voltage was 15 kV.
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Fig. 5. SEM images of IMD treated PZT thin films after ann-
ealing at 550°C for 3 h.; (a) tilted image( X 50K) and (b)
cross section( X 150K).
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