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Observation of Microstructural Evolution in Ferroelectric PZT Thin Films
by Scanning Force Microscopy
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Lead Zirconate Titanate (PZT) thin films are gaining interest as prospective materials for applications
DRAM capacitors and nonvolatile memories because of their remarkable ferroelectric and diefectric
properties Physical and chemical methods, such as sputtering, PVD, CVD, sol-gel and Metallorganic
Deposition (MOD) are some of the most popular methods to produce PZT thin films Among them, the sol-
gel process draws much technological attentions because of its unique advantages on changing compositions
and ease to dope with impurities, and ability to make large coatings Understanding the mechamsms of the
nucleation and growth m ferroelectric PZT thin film will be of vital importance 1n optimizing the sol-gel
process Scanning force microscopy modified to detect the piezoresponse from ferroelectric thin films 1s used
i this study We have investigated the piezoelectric response of sol-gel PZT (52/48) thin film with 300 nm
in thickness As-prepared PZT films were annealed mn conventional tube furnace at from 300°C to 600°C
with holding time of 10~240 min Detailed ferroelectric domain 1mages are obtained from the annealed PZT
films above at 500°C In particular, the isolated ferroelectric phases are observed in the annealed films
between 400~500°C The evolutions of the 1solated ferroelectric phases are used to study the kinetics of
phase transformation in the thin films The kinetic process of growth was modeled using the Avramu
equatton The Avramu coefficient n and growth rate constant £ 1s determined, as well as the activation energy
The results taken from SFM are more rehiable than other microscopic techmques, such as TEM or SEM,
because of capability to scan larger area and to detect 1n high resolution (~10 nm 1n lateral) Moreover, kinetic
studies of phase transformation from pyrochlore to perovskite are help to develop low-temperature processing
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