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Preparation of Ferroelectric PZT Thin Films by Pulsed Laser Deposition
and the Dependence of Substrate Temperature
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Y Department of Physics *Institute of Fudamental Mechamics and Material Engineering
Xiangtan University ~ Xiangtan 411105

Abstract It presents the preparation of ferroelectric Pb Zr Ti O3 PZT thin films by pulsed laser ablation deposition technique
in the article. The substrate was single crystal Si 100 and the pulse laser beam was Nd: YAG laser with wavelength of 532 nm
and frequency of 5 Hz. The microstructures and micrographs of deposited PZT thin films were studied by X-ray diffraction XRD
and scanning electron microscopy SEM  respectively. The evolution of microstructure and micrograph with the variation of
substrate temperature was given. The effect of substrate temperature on preparation of PZT thin films was discussed on two points.
One is the chemical reactions of laser ablations with the mixture induced by energy release with the contribution of epitaxial stress
intrinsic stress and thermal stress as well as phase transformation stress.
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Fig.1 Schematic representation of the apparatus

for the laser ablation

3
3.1

2 pPZT

XRD
a
350°C XRD PZT
b 450°C XRD
pZT
c 550°C XRD
3 a b c 350C

28

450°C 550°C PZT
SEM 350°C PZT
450°C
550°C
d
550°C  PZT SEM
2 pm
¥ perovskite = pyrochlore
£2 2= g gaz &
(L
v
= -

g
o v
3
i e ¥
5 o
= ()
v
o
F] (ul
i L i
20 A0 40 S0 #n 0
2 fdeg.
2 350°C 450°C 550°C
pPZT XRD

Fig.2 X-ray diffraction patterns of Pb Zr Ti Os films
deposited on Si substrate
a substrate at 350°C b substrate at 450°C
¢ substrate at 550°C
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Fig.3 SEM micrographs of Pb Zr Ti O; films deposited on Si substrate

a substrate at 350°C b substrate at 450°C

¢ substrate at 550°C

d section micrograph for substrate at 550°C
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