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Abstract

Thb-doped lead zirconate titanate(Pb{Zros Tic4)Os PZT) thin films on Pt(111)/T/Si0/Si(100)
substrates were fabricated by the sol-gel method. The effect on the structural and electrical properties
of films measured according to Tb content. The dielectric and ferroelectric properties of Th-doped PZT
thin films were altered significantly by Tb-doping. The PZT thin film with higher dielectric constant
and improved leakage current characteristic was obtained by adding 0.3 mol% Th. The relative
dielectric constant and the dielectric loss of the 0.3 mol% Tb-doped PZT thin film were 1611 and
0.024, respectively. Typical value of the swichable remanent poaraization(2Pr) and the coercive filed of
the PZT film capacitor for 0.3 mol% Tb-doped were 61.4 pC/cm’® and 61.9 kV/cm, respectively.
Tb-doped PZT thin films showed improved fatigue characteristics comparing to the undoped PZT thin

film.
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Fig. 1. X-ray diffraction patterns of PZT thin

films as a function.of Th content.
o] AL centrosymmetric  T-Z©] 5
A4 WEE &8 Fad ARd 5 ]
22 FH8-10]. Tb #H7tge) w& PZT %
A4 XRD @AM Atstdch &
vehd wle} Zo] Tbrl H71gel w& PZT
F7bg wtenco ARGl F

1= Pb*(1.19 Aol uls) o] &utAo]
TH* (092 A)7F A AlolE X &sluz A
& $ gtk gwkd oz Atz
FAR e FER AAAGST)

7bete Aoe® gl foHil]. weks Az

o H
N o

A=R
A&

IR . -
U S 1

o mg Ay BB £ 2



T AhiT Ata FARE ZAAE UERH, o
& Hstol s FA5A R AHA S I
£ vd Ao dddy

1. Tb A7haol we PZT vhupe) Axpas
Table 1. Variation of the lattice parameters of
PZT thin films as a function of Tb

Fl

contents.
Th content Cell parameters
a[A]
PZT-Undoped 4.082910
PZT-Tb 0.3mol% 4.064494
PZT-Th 3mol% 4.046070
a9 2= Th #H7bgel wE PZT whute] AFM
£ g4 W3S vE T ot Tb 7 F7bg
o2} AAEE HAd FASAY ol AR EE
o A7MEA o Y 4Fs AdAE
Ao g d@oddtt XRD 4 Autel o] H=zH

2FLO)|E A4E nAd A i o)ZAbe] FE&E
At vAgd JozRE HEzrBAglolE Ao @e)
Hol= sy Aol o5 A o] = =(nucleation—control-

led) Aoz dHAA rHi2l 3 mol%2l Tbrt

H7hE PZT wlube ¥4%0 ArhEA & PZT
WEI} 03 mol%e] Th7t H7he PZT weturh
oligel Z/HE A% A # 4 Ak GaA
Tbel A7bgol Z7hgel weh Aavt ARA ol
(P Ti09)0] 43 ¥ 31 o Welg
HR2HAFlolE o] ZHAFE Ao 5
03 mol% ol4te] Th7} H7bel PZT stute] A%
oAgel Frhe Bezol ARUA EAEA %
st3 AFYA EMsE Aoz duun o
S A4gAel 2AE $454 2 25A4 A5
2 ued glow wgdy

19 32 100 kHzel 2213949 Tb-doped
PZT #ote) C-V %4¢ vehin oo 2
Sl A FRAAE dehils A9 Y2 gel
o) H M e vhehla glek 0.3 mol%se) Tbrt A7k
A PZT wWee B&Be] HbEA @& PZTO
Mal e FAgFe weln Ao 2oy 3
mol%® Th7} H7bd PZT =het #AajAlel & 2yt
s e FHE uehla edoh 03 mol%sl Th
b #7R PZT et AN EANE B Q1)
o Tb ol&o] AAlolES ABsHA ZAzp7zel
HAE e, AAusie] o) we) B3 gho)
F7hstel ¥ FABAS UEE 4o we

-

ANZAAA G R =E A, ALTH A9E, 2004 94

Ay v The #H7bsko] F7hstol whal AFM
ARl 4] HolZo] HlEHAIIOE Aol ZhAstm
olFAte] Frtel FHLEF BB o3 AAUA
o F7tol W& FHAdY Fvtel ot JAEF
o] &3]y A% Aoz

{2) Undoped

38 2. Th H7b&ol] w2 PZT #9e] AFM %
iR

Fig. 2. Atomic force micrographs for different
concentration of Tb in PZT thin films.
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Fig. 3. C-V curves of PZT thin films as a
function of Tb content.
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Fig. 4. Dielectric constant and dielectric loss of
PZT thin films as a function of Thb

content.
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Fig. 6. Leakage currents of PZT thin films as
a function of Th content.
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