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ABSTRACT

In this study, PZT thin films were prepared on PL substrate using crystallized PZT dots as a seed fo1 formation of large
grained PZT thun films lhrough iateral growth. Effects of the grain boundaries on the alectrical properties of thus obtained
PZT thin films were investigaled by locating (he upper Pt electrode of about & pum in a diameter right on the grain
boundaries 10 a controlled manner, It turnad out that when there was no grain boundary. the best ferroelectric and elecincal
perfarmance could be obtamed as expectzd. P(remanent polauzdtmn) Ji(leakage current density) at 2V and Epp
(breakdown field) were found to be 30 pClem’. §.47 ¥ ID Ademt’ and J 24 MV/cm respectively, When onc-grain boun-
dary was contained in Lhe arca measured, P=21 uCrenr. Ip=2 42010 Afem” a0 2V and EBD—O 785 MV/cm and when
four-grain boundarfes were contained in the area measured, P=11 uClem’, h=1.24% 10° Afem” al 2V and Epp=0.04 MV/
cm Mote drastic change could be observed i faligue (est. No applecnblc degradation 1n the [erroelectric performance
cauid be observed 1n grain boundary free PZT tilms up to 210" eyeles at 1 MHz However senous degiadation could
be ohserved alter 4.4 % 10° cycles when one- grain boundary was contained and after |.4x 10" cycles when four-grain
boundaries were contaned in the area measured.
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Fig. 1. Schematic process steps for single grained PZT aray

ustng PZT island seed.

{a) seed layer deposition and erystallization at 700°C
by RTA methad.

(b) pattening of the PZT layer [or sceding islands.

(¢} top PZT thin film deposition and transformation
mte perovskite-phase by heat lrearment at G600°C
for 2 h.

(d) plane view of the specimen.
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Fig. 2. Schematic illustration of the top electrode canfigu-
rations for single grain, 1 grain boundary and 4 grain
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Fig. 3, Optical micrographs showing selective nucleation and
growth of PZT thin films.
Perovskite-phase PZT 1slands were used s sceds.
Seleclive nucleation by heat treatment at 530°C for 2 h
{a) followed by lateral growth of perovskite-phase
PZT thin films a1 600°C: for 2 h.
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Fig. 4. (a) Ferroelectric hysteresis of PZT thin films with no,
| and 4 grain boundaries.
(b} Variation of the remanent polarizalion and dielec-
tric conslant with the length of grain boundarics.
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Fig. 5. (a} Leakage current density vs applied bias of PZT
(65/35) thin films with no, | and 4 grain boun-
daries.

(b) Variation of the breakdown field and leakage cu-
mrent density at 2V with {he length of grain boun-
daries.
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