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Table 1. Sputtering condition of Barium-ferrite thin films and various underlayers.
Underlayers Sputtering Substrate Total gas Underlayer
- Method .
Thin Film gas temperature prassure thickness
Fe DC Ar Room Temp. 10 mTorr 1000 A
Cr DC Ar Room Temp. 10 mTorr 1000 A
Underlayer Fe,0; RF Ar+10% O, Room Temp. 10 mTorr 500 A
ALO; RF Ar + 10% O, Room Temp. 10 mTorr 1000 A
ZnFe,0, RF Ar+10% 0, Room Temp. 5 mTorr 500 A
Magnetic layer BaM RF Ar +10% O, Room Temp. 10 mTorr 600 A
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Fig. 1. XRD patterns of BaM thin films before and after

annealing.
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Fig. 2. Hysteresis loops of BaM thin films before and after
annealing.
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Fig. 3. SEM images of BaM thin films at (a) 300 A, (b) 600A, (c) 1500 A.
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Fig. 4. AFM images of BaM thin films at (2) 300 A, (b) 1500 A.
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Fig. 5. XRD patterns of BaM thin films with various underlayers.
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Fig. 6. Hysteresis loops of BaM thin films with Cr
underlayer.
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Fig. 7. Hysteresis loops of BaM thin films with Fe,O;
underlayer.
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Fig. 8. AFM image of BaM thin films with Cr underlayer.
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Fig. 9. Hysteresis loops of BaM thin films with AlLO;
underlayer.
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Fig. 10. Hysteresis loops of BaM thin films with ZnFe,04
underlayer.

o Frkr B3k Qluh4). o]t o -F= A4 ZnFe,0,
A S-S FABIAL L ol BaM BfhS FAsle] 2
ez o] o RS 71 Bakert Fig. oA vhebhd
Afe B2 A F2] A EAES nl R s 43
2} 3] BapHo| vl vghen], 038 1 Zhol
o2 A 3t vlsle v ZRasis A bl
et el2fat f1212 ZnFe,0, 3H11%2] A% oE A%
of] ¥]3led o] =A% Si 7|e] kg AAER] YARE =
< A7AIANAM & = U= AAR—[6), Si 71HezF-
B B2 E4o] BaM 2tte g Falwle] Folewix 7
AHEE U oA lattice mismatchE S| Fx] Eal2 2}
714e) B4S ASAIR] HHE AL A7,

Iv. & =

1. Cr 312158 37} BaM o] 2715 SAfo] o
£ o4 IAFES 2718 BaM AHE et o] ) o
Epsdet.

2. 3lAEE A7Iske S8t BaM ubte] A Fze)
27|14 BAS AR A9} 25 vt Sl 5227} 9
9] EAE°] randomt Zro2 vhehd & & 4= 9lsich

3. SAEE AV F 850°CelM 1023 dH=g
BaM Hp2te] A9 2714]] S5 4= Aol vls) 44
o] o FA ehskedl, ol2al Avke uituel PP}
upgko 2o 2}3hg-0] Sol FABIL ke AL & U
et

4. SEMZ} AFME B3dle] Fle] Vokg Avi A}

1o

g - Eop] -127-

grain sizet= 2] FA7E AR A sl e,
300 A FAeA SAkR ekt by 21 ok prainFo|,
1500 A o] 77 ol|r= =2 7ReR 1 2] grains T
o] fat=]glch

5. Fe 3X35-% #H7lsled BaM whahg F33t 49
(107), (006) peake] AFbal.2m, 270€] (008) peak} (114)
peake] FaAF T} o] A7HH Fe slAl3e] (006)2
(107) plane®} A37-& ekt 3L F7] WE A
22 A7pEeiRld.

6. ZnFe,0, 314155 A7I3t A% Si 712 #Ale] A
A Vel om, peake] intensity7} TR oW 3R 559
peak intensity X ot 327 Wk}, o] 28t A= ZnFe,04
x|Z2] Si 7] e LS JAshs FAbR| e B3
7} B2 slxZel] vlel] el AL oulsp, 31A] & ¢
ol Z3E= BaM ulate] AAAAER| = 71 2 o33
S i HeE 47

FACNCI=
o] +=F-& AAAY 7)1 5A A A B AT
E|(ReCAMM)®] - d71]A| 1) 3] 3=glon,
ool ZAL=F )

#I12

i)

[1] K. Sin, J. M. siverstem, et al., J. Appl. Phys. 73, 2782
(1993).

[2] Y. Hoshi and Y. Kubota, IEEE Trans. Magn. 31, 5960
(1995).

[3] A. Morisaka, M. Matsumoto, and M. Naoe, IEEE Trans.
Magn. 22, 1146 (1986).

[4] A. T. A. Wee, J. P. Wang, A. C. H. Huan, L. P. Tan, R.
Gopalakrishnan, and K. L. Tan, IEEE Trans. Magn. 33,
29086(1997).

[5] A. Morisako, X. Liu, M. Matsumoto, and M. Naoe, J.
Appl. Phys. 81, 4374(1997).

[6] A8, 2158, dl=, o], =788, 10, 285
(2000).

[7] T. L. Hylton, M. A. Parker, M. Ullah, K. R. Coffey, R.
Umphress, and J. K. Howard, J. Appl. Phys. 75, 5960
(1994).

{8] Jinshan Li, Robert Sinclar, Stephen S. Rosenblum, and
Hidetaka Hayashi, J. Mater. Res. 10, 2343(1996).

[9] T. L. Hylton, M. A. Parker, and J. K. Howard, Appl.
Phys. Lett. 61, 867(1992).



128 - 8=21718131A) Volume 11, Number 3, June 2001

Microstructure and Magnetic Properties of Hexagonal Barium-Ferrite (BaM)
Thin Films with Various Underlayers

Dong-Hyoun Kim and In-Tak Nam
Department of Advanced Material Science and Engineering, Kangwon National University, Chunchon, 200-701, Korea

Yang-Ki Hong
Department of Material and Metallurgical Engineering University of Idaho, Moscow, 1D83844-3024, U.S.A.

(Received 9 May, 2001, in final form 5 June, 2001)

In this paper, we studied structural and magnetic properties of Ba-ferrite thin film deposited on Si(100) substrate with
various underlayers. Ba-ferrite thin films with various underlayers were deposited by reactive RF/DC magnetron sputtering
system at room temperature. various underlayers was reactive sputtered with O,. After deposition, the thin films were
annealed at 850 °C to get the crystallized sample. Underlayers were used to prevent interdiffusion from Ba-ferrite thin film to
substrate. The growth of Ba-ferrite thin films was influenced by underlayers. Easy magnetization direction is in-plane. From
these results the Ba-ferrite film with various underlayers can be used as longitudinal recording media.



