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Abstract

Ferroelectric materials play an important role in current new technologies such as mobile

phone, sport equipment, medical device and digital display, etc. Therefore, the measurement
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systems for evaluating the properties of these materials are important. In this work, Polarization-
Electric Field loops measurement system was developed for determining the dielectric properties
at high electric field strengths of ferroelectric materials. The Sawyer and Tower circuit was
employed in this work. High speed ADC circuit incorporating with PIC microcontroller was
designed in order to control a function generator and a high voltage amplifier. The C program and
Visual Basic 6.0 were used for controlling the operating system. A sinusoidal test signal at a range
of frequency up to 4,000 Hz and the electric field in the range up to 5,000 V/mm can be
generated and applied to an electrode disk specimen, which is placed in a specimen holder
designed to enable the specimen to be heated up to 150 °C. The polarization was calculated
from the stored charge during the applied electric field, enabling the P-E hysteresis loop to be
plotted and shown on the PC monitor. The P-E loops measurement system developed in this

project work can be a very useful tool for researchers and students working in this field.

Keywords: P-E loop measurement; ferroelectric property; dielectric property; piezoelectric

material
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