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Preparation of Ferroelectric PZT thin films by Sol-Gel processing

. B.S.Les .
inha Univ.

D. H.You . T.H. Shm
“Ansan tech coll,

Abstract - Crack-free and homogeneous com
ceramic and epitaxial lead zirconate titanat
ferroelectric thin films with perovskite structure
been prepared by sol-gel processing. Ti-isoprop
and lead acetate trihydrate and zirconium-pro
are used raw materials. EAcAc is used as a cat
2-Methoxy
annealing temperatures of the thin films are
0¢C.

ethanol is used as a solvent.
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Pb(Zr, Ti)Os (PZT)¥r=2  ferroelectric random-access
memories(FRAMs),
infrared detector, surface acoustic wave(SAW)a# A
Z8 A% a3 Asolrh oz F&& S wHe
HEF Y A8 S84 =4, FH HYE E

‘gt 72 F2 AVNAEAE ZFACKY T °13d
48 sol-gel Hoz 3" A{HAALY PolZrTO:
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piezoelectric sensors, pyroelectric

deposition  {2], rfmagnetron  sputtering (33,
multi-element metal
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target sputtering [4], laser
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A7g GHES Pb@r,Ti-00: (PZT)el A, PZT 9
#4893l Ti-isopropoxide [Ti(OCH(CHas)z)4), lead
acetate trihydrate [Pb(CH:COO); - 3H:0l9} zirconium
propoxide[Zr{OCH;CH.CHs)s - 5H20]%-°]1 98 E A4S
Atk Glacial acetic acid(CHsCOOH)E &2 Al&H )
t}. 22-Methoxy ethanol(CH30CH:CH.OH)= &tz
£99, sol-gel Bl 9% PZTHYS) AzwPe o
&3} o}, WA Tetrabutyl titanate, lead acetate$}
zirconium nitrate® FHFEH 0 E Ethylene glycol
monoethy! ether$} Glacial acetic acid®] &3}3t3 clear
sol& BAguriA gt e 3¢5 449
t pHEt# HEE 7HQ 4AS 2" Ld9o E4HAT,
wet filme F4E7] 8 719l §4& Hojzeln
3000-6000rpmol A spinning &%tk wet film& PZTH
Zlvrebe WAsly) 8l 400-500C A 308 SEsig
wete] R4S £7MA717] A M AL o
FEsh e wiAge R §7) @ere PZT FHA4 #
we NS f8 600-900TE 05-2A1% X8 g 3}93.
t}. akkoxide #EFTol ATHZ ALHAL, 7148
o} &3te] Exz Aol £ol3lrth
PZT gel 9 DTA-TGA EA-& TAS-100 thermal
analyserg AHg 2AHC 2R pZTH e &
& D/MAX-RB rotating-target X-ray diffractometor
9} CMI2/STEM scanning transmission electron
e =AM ch  wberel  EHEAte]
scanning electron microscope?l #&& SEME ol &3
gk PZTAgky  were] P-E EA&  modified
Sawyer-Tower3]| 22 &4 HFAEHLE 4192
impedance analysero} 28] =35
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microscope®l

2.1.1 DTA-TGAEH
2818 PblZros Tins)Os geldl DTA-TGA 548 v
Ebdich DTAFAMIA 80-200Tol M9 gust Fdvz
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Aol 2guaE Ti-0-Ti-0---[Tice 43 #71%
g @io oF Aot DTAZHL  PblZres
Tios)Os 420CM G4 8L vhehiin) o 5081CAN 3
Aoz Wy 600CHA FANAYG. 1Dz 24
o) A9 Pb(Zros Tios)0s BASEY ¢ 5081CAA 9
gsiee g9 aE s gHALEE AEHA 43
B 44" (oxide-milling processing)(850T) & 2x 8t
o WA uehdth oA 87 PZTUE7 228
A BAA AMe) Hae gugty] WEeld, 4
Aaole] Fe BaAs 5 $UHEE PZTE W
A BT systeme WS AW FHLES FE
¢ w# 22 M eT. 100-550TEA e TGAF Aol
A AR gax o 358%7F BEHAAG. o S
dee] B3 $71849 AL 2Qe AAst 4ae
%& carbonBHEAA WEA AW FFL AA T2
T AFYA 2280 FRAFL wet fiilme FAHL
2 2483 WRSYH crackingg JAN] f8 75
@@ A SEF ASA7E Aol wgAT Aot
cracko] Q& fine PZTHIE A7+ 50-100Ce] €3
g vgz AzsAG.

2.2 XRD#4y
PzTwratel F23%+= D/MAX-RB rotating-target
X-ray = diffractometor<}; CM12/STEM scanning

transmission electron microscope® At&3te] ZASIA
. 28 29 @% e Si 4idFH o2
PUTI/SiOYSi 71892 Pb(Zr, Tiix)0s At ghebe
X-ray diffraction pattern® B o9&t XRDEAE
perovskite 7 Z &  7FAE  Pb(Zr Tii)0s Algk=utetol
700-900C €Al oJd Lojdctn FHeL 29 3
7 4= (111) PYTI/SIOVSE 71%siel 800TCEAeE =
Pb(Zrs,Tir-)0s #rete] AP Al X-ray diffractiont
transparent . electron-beam diffraction patterng R A&
v}, ion-milling processt 384 FPE EHE Q1D
Py/Ti/Si0/Si 719 whulo] dis] Scanning transparent
electron-beam ~ diffraction & o3 X-ray
diffraction® electron diffraction ¥41-& perovskite F+%
¢} epitaxial PZT¥ete] dojHE& FF et epitaxial
$AE (11DPZT // (11LHPTE &3t
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& Z+z}t 60034 0.0201 2t}
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(1) 28l 98 Ti(OCdHs)s, PH(CH3-COO): - 3H0
9} Zr(NQs), - BH20% perovskite 3 +&& 7}x & PZT
ZeARee AZE 98 YEE 4FHor AEHA
1=

(2) PZT epitaxial @ohe ZAWed o4 (111 Pt
filmol AZ¥$ AA PZT Ad wete A4
osf ©aA Sigh hadA Pt filmol AEES YUY

(3) Pb(ZryTi-)0s A&t uete] P} Ece 47 20
p#C/end 40kV/cemeol 2t

(4) 1kHz 2&)A Pb(ZrsTii-x)O; Mee wete] Er
tg 6 & &4 <k 6007 0.0201A1}.
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