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The Preparation and Characterization of Bismuth Layered
Ferroelectric Thin Films by Sol-Gel Process
(11. Dielectric Properties of Ferroelectric Sro7Biz3(Tai-xNbx)20g

Thin Films Prepared by MOD Process )

HER AMF, MYX K Hys’
(Moo-Yong Choi, Seok-Pyo Song, Byong-Jik Jeong, Byong-Ho Kim)

Abstract

Ferroelectric Sro7Bi23(Tai-xNbyx)20e(x=0, 0.1, 0.2, 0.3) thin films were deposited on Pt/SiO2/Si substrate
by MOD(Metalorganic Decomposition) process. Metal carboxylate and metal alkoxide were used as
precursors, and 2-methoxyethanol, xylene as solvents. After spin coating, thin films were pre-annealed
at 400C, followed by RTA(Rapid Thermal Annealing) and final annealing at 800C in oxygen
atmosphere. These procedures were repeated three times to obtain thin films with the thickness of
2000A. To enhance the nucleation and growth of layered-perovskite phase, thin films were
rapid-thermally annealed above 720C in oxygen atmosphere. As RTA temperature increased, fluorite
phase was transformed to layered-perovskite phase. And the change of Nb contents affected dielectric
/ electrical properties and microstructure. The ferroelectric characteristics of Sro7Biz23(TaosNbo1)20s thin

film were Pr=867xC/cm? Ec=624kV/cm and I.=14x107A/cm® at the applied voltage of 5V,
respectively.
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Fig. 2. XRD results of Sro;Bi23Ta;0 thin films
with various RTA temperatures before final

annealing.
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Fig. 3. XRD results of Sro7Biz3(TajxNbx):09 thin

films with various niobium contents after

final-annealing at 800°C for 1h.
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Fig. 4.

2% 59 60 780TCoAN F&£EAE, 800TA 1
A7 AF2AAEE 1 PARAZTS FAY F
800C A 308 Fdxzg SBIN #t=te] Nb &3
2 A7tAYge] g o|HEAHE el Tad
Nb2 xj@3le] wel 2FEIFHE Nb FFo] 10%
AF2 AN 7 F gasged, 53 Nbg 10%

A7) A A 283 =% A Vol12, Nol, Jannuary 1999,

‘g‘ w} x=0 ‘g x=0.1
g . g - i
~ 5 Y
E - £ f
0 o
a a
.4-544440‘3!4‘ 4 485 43210123 458
Applled Voltage (V) Applied Voitage (V)

Polarizstion g:Clen)
5 &
;E ;‘54
Polarizetion 1Crem?
Y
x
i
od
w
A\

Aopiied Vortage (V) h Ropied Voitage (V) ©

% 5. Niobium #3o)] uwhE 800TelA 1A ¥
FEA et 800ClA 05/ FHEA e’
Sro7Bi23(TaixNby0s HFEHe] oJHEA (O
3Va, @ 5Va).

Fig. 5. Hysteresis loops of Sro7Bi23(Tai.«Nb)20 thin
films with various niobium contents after
final-annealing at 800C for 1h and
post-annealing at 800°C for 0.5h ( O 3Va,
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Fig. 6. Remanent polarization vs. applied voltage of
Sro7Bi23(Ta;.xNby),0s thin films with various
niobium contents after final-annealing at 80
0C for 1h and post-annealing at 800C for
0.5h.
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Fig. 7. Leakage current density of SrosBiss
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0.5h.
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Fig. 8 SEM Images of Sro7Biz3(TaixNby)0s thin
films with various niobium contents after
final-annealing at 800C for 1h.
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