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Preparation and dielectric properties of (Pb,La)(Zr, Ti)Os
antiferroelectric thick films on silicon substrates
GENG Wenping, CHOU Xiujian, LU Yongbo, GUAN Xinfeng, ZHANG Wendong

(Key Laboratory of Instrumentation Science & Dynamic Measurement, Ministry of Education, School of Electronics and

Computer Science & Technology, North University of China, Taiyuan 030051, China)

Abstract: (Pb,La)(Zr,Ti)O; antiferroelectric thick films (about 2.2 um thick) showing strong (100)-orientation
preference were prepared on silicon substrates by sol-gel method. The electric-field-induced phase transition and the
temperature-induced phase transition behaviors of the thick films were studied under different temperatures and different
electric fields, respectively. The results show that the (Pb, La)(Zr, Ti)Os antiferroelectric thick films are antiferroelectric
(AFE) at room temperature. With the increase in temperature, the critical electric field strength for phase transition of the
thick films decreases gradually, while the AFE state of the thick films becomes more and more unstable. When the
temperature is above 132 ‘C and the electric field strength is 0 kV/cm, the thick films are paraelectric. With the increase of
electric field strength, the critical temperature for the AFE-FE phase transition of the thick films shifts to lower value. When
the electric field strength is above 164 kV/cm, the thick films are ferroelectric at room temperature.
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Fig.1 Flow diagram of sol-gel processing for preparation of
(Pb,La)(Zr, Ti)O5 antiferroelectric thick films
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Fig.2 XRD pattern of (Pb, La)(Zr, Ti)O; antiferroelectric thick film
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Fig.3 AFM photo of (Pb, La)(Zr, Ti)Os antiferroelectric thick film
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Fig.4 Cross-section (SEM) image of (Pb, La)(Zr, Ti)O; antiferroelectric
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Fig.5 The C-E curves of (Pb, La)(Zr, Ti)Os antiferroelectric thick film at
different temperatures under DC field
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