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Fig. 1. X-ray reflectivity results of Ba-ferrite/SiO, magnetic thin films

prepared with/without a o-ALO; buffer layer before and after
annealing.
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Fig. 2. AFM topographs of Ba-ferrite/SiO, magnetic thin films prepared with/without a o-Al,O5 buffer layer before and after annealing.
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Fig. 3. Magnetic hysteresis loops of Ba-ferrite/SiO, thin films
prepared with/without a a-AL,O; buffer layer after annealing.

ERAACT.

800 °C 37] FollA 2717 B I FAEE AR A
S0, BaHlgo|E/SiO, AHulete] THEAkS
o] AR o] HAFE (acicular)?] AR E WHSIHTH3). &
o] Badel|E ZAAHY F7IE a-ALO; HAZS AL
3 A dudez o A stk &g 27831 Ba-
H2PoE/Si0, AHdHIte] FHAL e WHES AM83HA]
2e AL 70 Aoyt a-ALO; MHEFS AN HS-
55 AoE 7RAEIATE o)E a-ALO; WESe] 1.2 A
Si0, 71 R AHgte JABH ] W02 Als

Fig. 391 o-ALO; HHES] fFol we 800 °CollA] 24]
ZF B¢t AAsE 1900 A FA9] Bad2le]E/Si0, At
uko] ekl i zprje|EZS JeRSITE &5 olA
7V Hdl A7l Al7le 8 koeolith. A7 1EAE i
ol =28 ek} Z)ghol] Hash WA Zht SA A
WHES AHEEA] e BASE BadlEtolE/SIO, ¥Ete
A7) B vl 2Agkom sl A% Wikt ey
3 daelld fARRE e e ole & FAEA
Si0, 7B Ee] Aoz A4 BazlElo|EALe] 7ol
71R1ske] =t ddkEt) '

1, 110 A T 0-ALO; WHZS A3 Baslgte]
E/Si0, AMdutate] AEAL, WSS AR ok W
ol H)waked, 7)ol =A% Wkl fARIS O e
3 Wkl v 993 A7) BA33E eI ol
1L AHYA a-ALO; HTZF0] Si0, 7|TdRE-e] AHEE
S dasle] Badgieo|E ulake] uiRA o] AdYeE &
olaiAl dARsIsh= Zlo] 7Fsdell 7IIg). ol2gt A=
Fig. 200M% H50], Badjlo|E BAYY /33 uiet 84
7} QEH3]. BadlElo|E 232 130 IS JHA]

- 285 -

), ¢-Fo] AgH8olE Wl BadlZlolE APdEe}
7A7F 1000 A opdo] HA 71WEFS BAGIe] BaFEo|E
AP e Ad oz s, AElE oFe A,
2w dxshe Aom geiA Sivh3). Zisel JYF
oAle] 27|54 718 At Hlaste], EsAEdE
= o 3] 78 HAELE 2k0edlM 3koeR Al F7s)
At

o

Iv. &4 2

=HoMdE yUE A7)7)E-8 BadEle)E/SiO, A
dhtoll ] Ak @A) AlmEht Ao a-ALO; ¥
HE9] go] A7EATt. Fxlg] F¢F viFE BadElelE
(1900-A-5A)) Si0, Bl A AAFAL oF 700 °CollA] A
olUr] Al&elETt GAle] 5 800 °C7HA ZTMAIZHES o,
AL 27 |1EAS e A2 F248] =AU
oM AHEhate Bl HEld, 110 A FAY a-
ALO; B2 BaTle}o]E/Si0, vlete] Aldel] Abgslart.
Ba-H2}o] E/a-ALO,/SIO, BHEHX = 800 °CY 27HA] €@
AeJElde Araghale] 475 dojuRle 49kt a-ALO;
Wujso] o3l Adtite] oA|E]7] WiEel] BaSEiolE
A dutere] Eaxlo)l Hatglo] spdslnt. metk Ba-
Hzlo)E/Si0, BHte} AdolN a-ALO; HHZFS T2 EA
Al Si0, 7R At AYosn 83 9G¥
& 4 ot

Eir}m

J

ZAlel 2
B ATo|A EaPAE &I e] AFe Falrlene)
¥arpe] Age WUt
AD23

[1] T.S. Cho, J. H. Je, and D. Y. Noh, Appl. Phys. Lett., 76(3), 303

(2000).

[2] T.S. Cho, S. J. Doh, J. H. Je, and D. Y. Noh, Appl. Phys. Lett.,
74(14), 2050 (1999).

[3] T. S. Cho, S. J. Doh, J. H. Je, and D. Y. Noh, J. Appl. Phys,,
86(4), 1958 (1999).

[4] T. L. Hylton, M. A. Maker, M. Ullah, K. R. Coffey, R.
Umphress, and J. K. Howard, J. of Appl. Phys., 75(10), 5960
(1994).

[5] X. Sui and M. H. Kryder, Appl. Phys. Lett., 63(11), 1582
(1993).

[6] A. Morisako, X. Liu, M. Matsumoto, and M. Naoe, J. Appl.
Phys., 81(8), 4374 (1997).



=22} 7183} 4] Volume 16, Number 6, December 2006

- 286 -
[7]1 P. C. Dorsey, S. B. Qadri, K. S. Grabowski, D. L. Knies, P. [8] A. Morisako, H. Nakanishi, M. Matsumoto, and M. Naoe, J. of
Lubitz, D. B. Chrisey, and J. S. Horwitz, Appl. Phys. Lett., Appl. Phys., 75(10), 5969 (1994).

70(9), 1173 (1997).

Role of Buffer Layer in Ba-Ferrite/a-AlLO3/Si0, Magnetic Thin Films

Tae Sik Cho*
Dept. of Materials Science and Engineering, Sangju National University, 386 Gajangdong, Sangju, Kyungbuk 742-711, Korea

(Received 12 November 2006, in final form 20 December 2006)

We have studied the role of a-Al,O; buffer layer as a diffusion barrier in the Ba-ferrite/SiO, magnetic thin films for high-density
recording media. In the interface of amorphous Ba-ferrite (1900-A-thick)/SiO, thin film during annealing, the interfacial diffusion
started to occur at ~700 °C. As the annealing temperature increased up to 800 °C, the interfacial diffusion abruptly proceeded resulting
in the high interface roughness and the deterioration of the magnetic properties. In order to control the interfacial diffusion at the high
temperature, we introduced a-AlO; buffer layer (110-A-thick) in the interface of Ba-ferrite/SiO; thin film. During the annealing of
Ba-ferrite/a-Al,05/Si0; thin film even at ~800 °C, the interface was very smooth. The magnetic properties, such as saturation
magnetization and intrinsic coercivity, were also enhanced, due to the inhibition of interfacial diffusion by the a-AlO; buffer layer.
Our study suggests that the a-Al,O; buffer layer act as a useful interfacial diffusion barrier in the Ba-ferrite/SiO, magnetic thin films.
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