[= F] F=A=EeEA
Kor. J. Mater. Res.
Vol. 19, No. 5 (2009)

RF Magnetron Sputteringel €3 BiFeO; ¥t9te] ==

DOI: 10.3740/MRSK.2009.19.5.253

S|

A7

=
EA4

g4
ARt v 3ok

Preparation and Electrical Properties of BiFeOj Films by RF Magnetron
Sputtering

Sang Shik Park’
School of Nano & Materials Engineering, Kyungpook National University Sangju, Kyungpook, 742-711, Korea

(2009 29 25¢ A @ 20099 4€ 17 HFETH

1 2009 49 29¢ x9)

Abstract Mn-substituted BiFeO3(BFO) thin films were prepared by r.f. magnetron sputtering under an Ar/O,
mixture of various deposition pressures at room temperature. The effects of the deposition pressure and
annealing temperature on the crystallization and electrical properties of BFO films were investigated. X-ray
diffraction patterns revealed that BFO films were crystallized for films annealed above 500 °C. BFO films
annealed at 550 °C for 5 min in N, atmosphere exhibited the crystallized perovskite phase. The (Fe+Mn)/Bi
ratio decreased with an increase in the deposition pressure due to the difference of sputtering yield. The grain
size and surface roughness of films increased with an increase in the deposition pressure. The dielectric
constant of BFO films prepared at various conditions shows 127~187 at 1 kHz. The leakage current density
of BFO films annealed at 500 °C was approximately two orders of magnitude lower than that of 550 °C. The
leakage current density of the BFO films deposited at 10~30 m Torr was about 5x10°~3x10%A/em® at 100 kV/
cm. Due to the high leakage current, saturated P-E curves were not obtained in BFO films. BFO film annealed
at 500 °C exhibited remnant polarization(2Pr) of 26.4 uClem?® at 470 kV/cm.
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Table 1. Preparation conditions for BiFeO; thin films.

Target-substrate distance 60 mm
Substrate p-Si(100), Pt/TiO,/Si
Base pressure of chamber 5%107 Torr
Deposition pressure 10~70 mTorr
R.F. power 200 W
Sputtering gas (Ar:0,) 1:3
Substrate temperature Room temp.
Annealing temperature 450~550 °C
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Fig. 1. XRD patterns of BiFeO; films prepared on Si substrate
as a function of the annealing temperature.
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Fig. 2. AFM images of BiFeOj; thin films annealed at various temperature; (a) As-dep., (b) 450 °C, (¢) 500 °C and (d) 550 °C.
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Fig. 4. SEM images of BiFeO; thin films prepared as a function of deposition pressure; (a) 10 mTorr, (b) 30 mTorr, (¢) 50 mTorr

and (d) 70 mTorr.
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Fig. 5. Deposition pressure and annealing temperature dependence of the (a) dielectric constant and (b) dissipation factor of BiFeO;

films.
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Fig. 7. polarization(P)-electric field(E) hysteresis behavior of BiFeO; films annealed at (a) 500 and (b) 550 °C.
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