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Magnetic Properties of Cr/CoPtCr/SiO. Thin Films for High Density Magnetic Recording Media

H. Choi, Y. G. Hong and C. O. Kim
Department of Materials Engineering, Chung- Nam National University, Taejon 305- 764

(19973 10Y 8] ¥b3, 19984 49 244 HFTHE 93)

x 5 RF magnetron sputtering®j .2 Cr& 3tA|%5 22 3}o] CoPtCr AHA SRS gt £ B33 0T Si0, & 244 Cr
/CoPtCr/Si0, thtatg Aol Azsted 47|14 JAE zaleledc}. Cr 8x3 FA47) Z71e ulel BAlHo] Frhalcs)
719 A4 e dolen Ao BAEe 860 Oegict. BAMR 2| F7bale ApAdA o] W) wiFstel A AAYPLY Apv)a
Fejell ofgvin Yz, AHE 2 2R Ay go2 Bxe] IA Frlslged, 550°ClA LAIZE @xe)gh whate]
22L& 1650 Oeglrt.

Abstract CoPtCr magnetic layer was fabricated on the Cr underlayer by RF magnetron sputtering and the protective
SiO. layer was deposited at room temperature. As the thickness of Cr underlayer increased, the coercive force of mag-
netic layer increased, then saturated slightly further increasing Cr underlayer thickness. Maximum coercive force was
860 Oe. It is thought that in-plane arrangement of magnetic phase and magnetic decoupling between the magnetic
crystallites could lead to the increase of the coercive force. Post-annealing raised the coercive force exceedingly, and
maximum coercive force value was 1650 Oe which was acquired from the sample annealed at 550°C for 1hr.
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Table 1. Sputtering conditions employed in the experiment.

ZEe: 18E 2A7]71F A& Cr/CoPtCr/SiO,

chEuotel 7R 4R 561

Parameter Cr layer CoPtCr layer SiO; layer
Vacuum Less than 2x%107¢ Torr
Ar pressure 3 mTorr
Ar flow rate 15 SCCM
Input power 120 W 200 W ] 120 W
Substrate- Target distance 50 mm
Substrate temperature Room temperature
Thickness 50-500 nm 50 nm ] 100 nm
Annealing condition 1 hr each at 350, 4507C, 550°C, and 600<C
Annealing vacuum Less than 3x107¢ Torr
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Fig. 1. Magnetic properties of the Cr/CoPtCr/SiO; thin films as
a function of Cr underlayer thickness: (a) Coercive force (b)
Magnetization, and (c) Squareness
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Fig. 2. X-ray diffraction patterns of the Cr/CoPtCr/SiO, thin
films as a function of Cr underlayer thickness.
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Fig. 3. AFM(Atomic Force Microscope) images of the CoPtCr
thin films: a) CoPtCr/SiO. thin film and b) Cr(5000A }/CoptCr/
SiO; thin film.

Fig. 4. AFM images of the Cr(5000A )/CoPtCr/SiO; thin films
as a function of annealing temperature: a) 450C and b) 550T.
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Fig. 5. Dependence of coercive force on the annealing tempera-
ture of Cr/CoPtCr/SiO: thin films.
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Fig. 6. X-ray diffraction patterns of Cr/CoPtCr/SiO, thin films
as a function of annealing temperature.
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Fig. 7. AES result of the Cr/CoPtCr/SiO; film annealed at 550
T for lhr.
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Fig. 8. M-H hysteresis loops of Cr/CoPtCr/SiO; thin films an-
nealed at various temperature: a) as-depo. b) 450C, and c) 550
T.
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