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Preparation and Study on Pb(Zr,Ti)O; Ferroelectric Thin Films and
Compositionally Graded Thin Films on LaNiOs;-Pt Composite Electrode
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Abstract: LaNiO; (LNO) thin films were prepared on Pt(111)/Ti/SiO,/Si substrate by metal-organic decomposi-
tion (MOD) method. Ph(Zr,Ti)O; ferroelectric thin films and their compositionally graded thin films were prepared
on LNO/Pt/Ti/Si0,/Si substrates by Sol-gel method. The composition depth profile of a typical up-graded film
was determined by using a combination of Auger Electron Spectroscopy (ASE) and Ar lon Etching. The results
confirm that the processing method produces graded composition changes. XRD analysis showed that the graded
thin films possessed composite structure of tetragonal and rhombohedral. The dielectric constants of Up-graded
and Down-graded thin films were higher than that of each thin film unit. The dielectric constants were 277 and
269 at 10 kHz, respectively. The loss tangents were 0.019 and 0.018 at 10 kHz, respectively. The Hysteresis
loops showed that the remanent polarizations of graded thin films were higher than that of each thin film unit, but
the coercive fields were smaller. The remanent polarizations of Up-graded and Down-graded thin films were 30.06
and 26.96 wC-cm?, respectively. The coercive fields were 54.14, 54.23 kV -cm™1, respectively. The pyroelectric
coefficients of Up-graded and Down-graded thin films were 4.62, 2.51x10® C-cm™-K™ at room temperature, re-

spectively. They were higher than that of each thin film unit.
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Fig.1  Thickness distribution of compositions of graded

PZT thin film

22 WSt

2.2.1 LNO W& 04548 5 Bt

JHHS g D8-Advance B X G2 AT 58T T
LNO 5% (/% 25 AR 18 2 A 7€ Pr(111) /Ti/ Si0,/ Si
Ao I b 3 3 PR A A 1 (19 LNO $ R 9 XRD &
i M RT U 38 B b R T AR P (111 A
(200) &% T =2 4h , E 2 LNO # B 1 (100) . (110) A
(200) & 1A, I H LL(100) AR HC ], A5 14 25 44 Sy DY
T3 A 285 R AR 4544

1200
1000 ¢

800 F

=
=3
=
2
Z
4

600

Intensity / cps

400 -

200

LNO (110}
PE(I1)
{{ Pt (200)
LNO (200)

@
=)

20 30 40 50

K2 7 650 CiR K ALFEAY LNO/ Pt/ Ti/SiO,/Si # i
i) XRD [

Fig.2 XRD patterns of LNO thin film on Pt/Ti/SiO,/Si
substrate annealed at 650 °C
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Fig.3 XRD patterns of PZT(80/20), PZT(20/80) and the
graded PZT thin films on LNO/Pt/Ti/SiO,/Si

substrate
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on LNO/Pt/Ti/SiO,/Si substrate at 10 kHz

Thin films
PZT(80/20)
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Dielectric loss / tgd
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0.019
0.018

Dielectric constant / &
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269
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Down-graded film

2.4 ShEiERE

K RT66A £k ra il ik 2 48 il 1 LA LNO/PYTi/
Si0,/Si F el i i 6 B2 I PZT(80/20) & PZT(20/80)
SRR A FL A T2 25 SR UL 6 TR, FTLUF

604  1:Up-graded film y
2: Down-graded film 5
3: PZT(20/ 80}
40¢ 4 PZT(80/ 20y 3
4
fl %
E
2
Q0
3 /
E
20k
404
-60F E
1 1 1 1
-300 -200 -100 0 100 200 300
E./(kV - em™)

Bl 6 LNO/Pt/Ti/SiO,/Si #f ik I PZT(80/20),
PZT(20/80) bz H: A6k Ji£ i I i) vl i Il 2
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