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Ferroelectric properties of Sm-doped PZT thin films
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Abstract

Sm-doped lead zirconate titanate(Pb1i(ZrosTies)Os PZT) thin films on the Pt(111)/Ti/SiO»/Si{100)
substrates prepared by a sol-gel method. The effect on structural and electrical properties of PZT thin
films measured according to the Sm content. Sm-doping altered significantly dielectric and ferroelectric
properties. The remanent polarization and the coercive field decreased with the increasing Sm content.
The dielectric constant and the dielectric loss of PZT thin films decreased with the increasing Sm
content. At 100 kHz, the dielectric constant and the dielectric loss of the 0.3 mol% of Sm~doped PZT
thin film were 1200 and 0.12 respectively. The remanent polarization (2Pr) of the 03 mol% of
Sm-doped PZT thin film was 52.13 #C/cm® and the coercive field was 94.01 kV/cm. The 0.3 mol% of
Sm-~doped PZT thin film showed an improved fatigue characteristic 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 Sm content.
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Fig. 2. Dielectric constant and loss of PZT thin
films as a function of Sm content
measured at 10 kHz
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Fig. 3. (a) Dielectric constant and (b) loss of

PZT thin films as a function of Sm

content at various frequency.
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Fig. 4. Polarization-electric ~ field
loops of PZT thin films as a function of

hysteresis

Sm content.
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Fig. 5. Remanent polarizations and coercive
fields of PZT thin films as a function

of Sm content.
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Fig. 6. Fatigue characteristics of PZT thin films

as a function of Sm content.

4. 2 &

PZT utebe] 7t Sme whet el N 2y
FAE BAYT BA Ao TAAY By
& oalsto] utete) H7)1H S4ol WsE Yoy
o 0.3 mol%e] Sme] 719 PZT 4t AHAH
o AF B3, FAAE 2z 5213 [C/em’lFH
94.01 [kV/cm]°]Ri°‘I] 10 kHzolH &A% 43
Aol fH &4 bz 11229 01201900 EF

¥ ARE 4gelM 10089 20 olF &7
;o) 4% BF EIFe) Fasde 5T 54

£ YEhRAT

2 28

[1]1 T. Mihara, H. Watanabe, and C. A. Paz de
Araujo, "Characteristic change due to pola-
rization fatigue of sol-gel ferroelectric Pb(Z
ro4Tio6)Os thin—film capacitors”, Jpn. J. Ap-
pl. Phys,, Vol. 33, p. 5281, 1994, .

[2] T. Mihara, H Watanabe, and C. A. Paz de

~ Araujo, "Polarization fatigue characteristics
of sol-gel ferroelectric Pb(Zro4Tios)Os thin~
film capacitors”, Jpn. J. Appl. Phys., Vol
33, p. 3996, 1994.

[3] S. B. Majumder, B. Roy, and R. S. Katiyar,
"Effect of neodymium (Nd) doping on the
dielectric and ferroelectric characteristics of
sol~gel derived lead zirconate titanate
(53/47) thin films”, J. Appl. Phys., Vol. 90,
No. 6, p. 2975, 2001.

[4] S. R. Shannigrahi, R. N. P. Choudhary, and
H. N. Acharya, "Effect of Er doping on st-
ructural and dielectric properties of sol-gel
prepared PZT ceramics”, Mat. Res. Bulletin,
Vol. 34, p. 1875, 1999.

[5] G. S. Park, and 1. S. Chung, "Characterizati
on of secondary phases in lead zirconate
titanate film surface deposited with excess
lead content”, Jpn. J. Appl. Phys., Vol. 41,
No. 3A, p. 1519, 2002.

[6] Y. Xu, "Ferroelectric materials and their
applications”, North-Holland, New York, p.
135, 1951.

- 193 -



