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Study on phase transition current characterization dependent on temperature

and electric field for antiferroelectric thick films on silicon substrates
YANG Yu-hua, DU Miao-xuan, GUAN Xinfeng, CHOU Xiujian, ZHANG Wen-dong

(Key Laboratory of Instrumentation Science & Dynamic Measurement,

North University of China, Taiyuan 030051, China)
Abstract: (Pb,La) (Zr, Ti) O; antiferroelectric thick film which had high (100) orientation, smooth surface and
dense structure was prepared on Pt(111)/Ti/SiO,/Si substrate by sol-gel technology. The electrical properties
of (Pb,La)(Zr,Ti) O, antiferroelectric thick film under various temperature and DC electric fields were studied.
The experimental results show that antiferroelectric thick film happened mutual phase transformation of antifer-
roelectric, ferroelectric and paraelectric depending on temperature and electric field. The phase transition tem-
perature of antiferroelectric - ferroelectric gradually decreases with the increase of applied electric field. The
peak value of dielectric constant decreased from 2410 to 662. The phase transition current density increased
from 2.21 X107 to 8.52X10 "A/cm’. The phase transition electric field of antiferroelectric-ferroelectric grad-
ually decreases with the increase of applied temperature field. The relevant saturation polarization changed from
39 to 31uC/ecm®. The phase transition current density decreased from 2. 89X 10 ° to 8. 8 X 10 *A/cm’. The
phase transition current characterization can be effectively adjusted by coupling application of temperature field
and DC electric field.

Key words: PLZT antiferroelectric thick film; phase transition; current density; temperature; electric field



