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Abstract: Nickel ferrite NiFe,0O, (NFO) target was prepared by solid state reaction method, then the effect of
different growth atmosphere on the structure and properties were investigated. And NFO thin films on Si
(100) substrate have been prepared by RF magnetron sputtering. The growth atmosphere consisted either of
pure Ar or of a Ar/O, mixture. The results show that both of the films deposited by two kinds of atmospheres
exhibit spinel structure, and the preferential orientation changes when adding some oxygen. In addition, it is
found that the magnetic properties of the deposited NFO films with oxygen are significantly improved

(Ms=50emu/cm?).
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Figure 2. AFM images of NiFe,O, film deposited on Si substrate at
different growth atmosphere (a) pure Ar; (b) O,/Ar

Table 1. Deposition conditions of NiFe,O, thin films by
RF-magnetron sputtering method 2. FRISET NiFe,0, BIEHERA AFM 558
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Figure 1. X-ray diffraction spectra for NiFe,O, films at different Figure 3. Magnetic hysteresis loop measured at different growth
growth atmosphere atmosphere for the NiFe,O, film
1. REISHA NiFe,O, BARFEMAY X STEEHTHE 3. NiFe,O, IR =R T MR E 2%

1969 978-1-935068-41-9 © 2010 SciRes.



cientific

?
esearch

0%* S
‘0200 R
15emu/cm® F1 50emu/em®. 7E O /Ar 57, I 5 4% 11
VEIBRE SR AR REAS 3 T WY BTG, X8 T NFO A
B ABLO, I AR AT 45, NiZ R Fe¥'7E A 755 B fir

Tt R AL, YoEE NFO IR S,
4 Hig

1) FE Sk A0 47 W S V0 AE Si(L00) 4+ I b T AR
NiFe O, P I, T AN [FI I S ORI B 11 52
W, ORI SALE R . RIESE . BRiPEREYY 2
PR . XRD M1 AFM 45 3 5oR, FEqh B HA

(33D J7 BRI, I HL3 ARS8 5 /N, 3R
FLRERE (RMS) & 0.8nm. ‘=i T HOmG Rl 2k 0],
T AT 6 A TR B R R T TS B M, MR AL
B (Ms) A 50emu/cm®.

5 it

JEUHE K AR IES (No. 107740300 I %%
4 AREIEIE4 (No. 8151009001000003) %4 T 4E
FFESN

References (&% 3C#k)

[1] J.L. Gunjakar, A.M. More, V.R. Shinde, et al. Synthesis of

nanocrystalline nickel ferrite (NiFe,O,) thin films using low

temperature modified chemical method[J]. Journal Alloys and

Compounds, 2008, 465: 468-473.

N.A. Spaldin and W.E. Pickett. Computational design of

multifunctional materials[J]. Journal of Solid State Chemistry,

2003, 176: 615-632.

[3] A.G. Fitzgerald and G. Muir. Structural and Compositional Studies
of Sputtered Nickel Ferrite Films[J]. Surface and Interface
Analysis, 1986, 8: 247-251.

[4] N.A. Spaldin and W.E. Pickett. Computational design of
multifunctional materials[J]. Journal of Solid State Chemistry,

[2]

978-1-935068-41-9 © 2010 SciRes.

1970

The 7th National Conference on Functional Materials and Applications

2003, 176: 615-632.

[5] M. Srivastava, A.K. Ojha, S. Chaubey, et al. Synthesis and optical
characterization of nanocrystalline NiFe,O, structures[J]. Journal
of Alloys and Compounds, 2009. 481: 515-519.

[6] M.T. Johnson, P.G. Kotula, C.B. Carter. Growth of nickel ferrite thin
films using pulsed-laser deposition[J]. Journal of Crystal Growth,
1999, 206: 299-307.

[7] J. Gao, Y. Cui, Z. Yang. The magnetic properties of NiZn;(Fe,O,
films fabricated by alternative sputtering technology[J]. Materials
Science and Engineering B, 2004, 110: 111-114.

[8] F. Shi and C. Cui. Microstructure of mictowave dielectric thin films
by RF magnetron sputtering[J], Applied Surface Science, 2010,
256: 2626-2629.

[9] G Dixit, J.P. Singh, R.C. Srivastava, H.M. Agrawal, R. J.
Choudhary and A. Gupta. Annealing effect on the structural and
magnetic properties of nickel ferrite thin films[J], Surface and
Interface Analysis, 2010, 42: 151-156.

[10] F. Rigato, S. Estrade, J. Arbiol, et al. Strain-induced stabilization
of new magnetic spinel structures in epitaxial oxide
heterostructures[J]. Materials Science and Engineering B, 2007,
144: 43-48.

[11] Bo Wen, Xiaodong Su. The orientation growth of yttria-stabilized
zirconia thin films under different substrate temperatures[J].
Chinese Journal of Materials Research, 2008, 22(2): 130-134
(Ch).

SO, FRIBEAR. A I B RO AR B RO AR A IR 5
[3]. AEMFFFT$R,2008, 22(2):130-134.

[12] X.W. Xi, Y.J. Chen, X.Y. Zhang. Growth and magnetic properties
of soft ferrite films by pulsed laser deposition[J]. Vacuum, 2004,
75: 161-167.

[13] Jianjun Li, Jun Yu, Jia Li, Weiming Yang, Yunyi Wu, Yunbo Wang.
Effect of annealing pressure on the structure and ferroelectric
properties of Bisipslag75TizO1, thin films[J]. Acta Physica Sinica,
2009, 58: 1246-1251 (Ch).

BT, T, Z4E, 55 B KSIEXT BiarsslagzsTisOrp 4k Hi i 5
FO) ok W 45 A4 M Bk R R RE RO S e [J]. 4 BEL 2 4, 2009, 58:
1246-1251.

[14] C. Wang, B.L. Cheng, S.Y. Wang, H.B.Lu, Y.L. Zhou, Z.H. Chen
and G.Z Yang. Effects of oxygen pressure on lattice parameter,
orientation, surface morphology and deposition rate of
(Bag.02Sro.9s) TiO3 thin films grown on MgO substrate by pulsed
laser deposition[J]. Thin Solid Films, 2005, 485: 82-89.

[15] U. Luders, A. Barthelemy, M. Bibes, et al. NiFe,O,: A Versatile
Spinel Material Brings New Opportunities for Spintronics[J].
Advanced Materials, 2006, 18: 1733-1736.





