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Preperation of PZT ferroelectric thin films
by sol-gel processing
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Abstract - Crack-free and homogeneous
compact and epitaxial lead zirconate
titanate(PZT) ferroelectric thin films with

perovsikte structure have been prepared by
sol-gel method. Tetrabutyl titanate, lead
acetate and zirconium nitrate are used as raw
materials. Glacial acetic acid is used as a
catalyst. Ethylene glycol monoethyl ether is
used as a solvent. The annealing temperatures
of th thin films are 600~900TC. The values of
the remanent polarization Pr, and the coercive
field Ec, of the PZT ceramic thin films are 46,
35uC/crt respectively.

1.4 £
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Ethylene glycol (HOCH:CH:OH)E ZulZ A}-g3
9o 2-Methoxy ethanlol (CH3OCH2:CH:OH)E
fujz AL2H Ut sol-gel Hol 2@ PZTErEe] Az
whae g3 Zth. WA Ti-isopropoxide, lead
acetate trihydrate®} Zr-propoxide® 3SHFEHO
&2  2-Methoxy ethanlol ol &8sl Z9=
Ethylene glycol® AF83la] clear solS A w7t
2 aetatgd. ZheEs £33 Yt pHat S A
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2.2 Differential thermal and
thermogravimetric analyses (DTA-TGA)
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2.3 Crystallographic properties
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gon, RAFEF(remanent polarization:Pr)ate
35uc/cmd Tt aFAA HZo] ojgIFMde] Hoto] o
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A BaEmn ok

2.4 Sawyer-Tower &4, P-E hysterisis3M

PZT ¥rate] FALAAIEwZ #F E¥ T2 SEMAR
< vEpdT

Azg wtetel Fus @] v TRE DAY A
FA A2 1) 2 (Model: Hitachi-X650)& o] &3t}
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g Asle 23 A A} (secondary electron) g o] &35t #
Z3tith.
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ARk, dAALEge] Ay oly HEH HHE Holn
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Submicron®} @$ #FHE& JAEZ pAHO o W
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() Z 72 o o &} Ti(OCH(CH3)2)4,
Pb(CH3CO0O0); * 3H20% Zr(OCH2CH2CH3) 43
perovskite ¥ TF2& 7IXl& PZT ZHA94sE Az
o,

(2) PZT epitaxial 22 ZAY 93 (111) Pt
filmol AZ2ES4 AT, PZT Ay =2tehe 44
98 @24 sigt 24 Pt filmol A=TF YA,
(3) Pb(Zros.Tio.7) 03 Aztel wete) Pset Pra 2z
46, 35uC/arel Ak,
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Fig. 1. TGA-DTA curve of the PZT powder.
Fig. 2. The X-ray diffraction patterns of the
PZT thin films prepared on Pt electrode.
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Fig. 3. Ferroelectric hysteresis loops of the PZT
thin films prepared on Pt electrode.

Fig. 4. SEM micrographs.of the surface and the
cross-section of the PZT thin films
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