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ABSTRACT

We studied the crystallization behavior of amorphous PbTiQ: thin film grown at 300T by RY magnetron
sputtering on Pt substrale, Cryslailization to full perovskile phase was observed after annealing at 475¢ | for
9min, without PbO volatilization. The higher the annealing temperature, the shorter the time required for
crystatlization. The 1sothermal ¥inetic study at 475C showed thal the Avrami constant was approximately 4,
which 1mplies that the crystallization can be characterized by 1soiropic 3-dimensional grewth with a constant
nucleation rate. The TEM study revealed that the crystallized thin film was composed of very fine (20~ 100 nm)
grains oriented randomly without any evidence of 90° domain boundaries.
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Fig. 1. Schematic drawing of RF magnetron sputtering
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Table 1. Spuitering Cond:tions for Amorphous PhTi0,
Thin Films
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Ar/0;=90/10
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2W/em? ’

‘ Sputtering Gas

’ Operatmg Pressura
RF Power Density

Substrate-Target

70 mm
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Deposition Time § hrs,
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Fig. 2. XRD patterns of PhTi0; thin film on Pt subst-
rate deposited al different substrale tempera-
ture (Pe: Perovskile, Py: Pyrochlore, Pt; Plati-
aum).
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Table 2. Texture Coeflicient of Polverystalline PhTi0s
Thin Film on Pt ati 650C

/L
25 170 6.80 336
50 83 1.66 0.82
100 51 0.51 0.25
55 29 0.53 0.26

Fig. 3. SEM micrographs of (2) amorphous {200C), (b)
perovslute (6507 } PoTiO; thin film on Pt subs-
trate.
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Fig. 4. XRD patierns of PbTiO; thin film on Pt subst-
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Fig. 5, Separation of {101 and (110) peak of PbTils
thin [{lm of Pt substrate annealed al 475C for
differenl time.
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Fig. 7. IMA plat of crystallization of annealed PbTO-
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Fig. 10. SEM micrographs of annealed PLTi0; thin
film on Pt substrate (a) 475¢C, 60 mun, (h) 500
T, 30 min. {¢) 525T, 30 min,
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