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Table I. Basic bath composition and operation condition for electrodeposited CosoFes4Nisg soft magnetic film.

Addictive CoSO, - TH,O FeSO, - 7TH,0

NiSO; + 6H,0 Ascorbic acid Saccharin

M 0.07M 0.06 M

05M 0.06 M 05M

(Turbo vacuum pump)® 10°%~10"torr A= 22T 7
o} 200~500 °Ce] EA=|E Pt

AlAQ AVEAL AF A B A A (Vibrating-Sample
Magnetometer, Lakeshore 7300, USA, 25°C)2 H-493}92
o, Ake] BAe XA 3HEAT)(X-ray diffraction, DY983,
Netherlands), 12]31 CoFeNi $HE2l AR 2412 EPMA
(electron probe microanalysis, 1600, Shimadzu-corporation),
F- 27 A& v) 7 (transmission  electron microscopy, Philips
CM30, 200 kV)O.2 mAlEe} A 548 ZABIIH
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Fig. 1. Hysteresis loop of CospFesuNise thin film as a field direction
(a) parallel direction from the direction of magnetic field orientation
(b) perpendicular direction from the direction of magnetic field
orientation.
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Fig. 2. Magnetization curves for fcc phase.
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Fig. 3. XRD pattern of as~deposited CosoFe;4Nisg alloy as direction of
magpnetic field orientation.
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Fig. 4. Magnetic properties of CosoFes4Nijg alloys as a function of heat treatment temperature (a) Coercivity (b) Magnetization.
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Fig. 5. XRD patterns of CospFessNise thin film prepared by heat treatment (a) none (b) 300 °C (c) 400 °C (d) 500 °C.
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Fig. 7. Dark-field image and ring pattern from as-deposited film of (a)
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Fig. 6. Magnetic properties of Coa94F€3490Ni3603CUg 14 alloys as a function of heat treatment temperature (a) Coercivity (b) Magnetization.
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Fig. 9. Hysteresis of CozgFe;4Nizs and CoaggsFess 09Nize93CuUp 14 thin film as a field direction, CosgFessNisg (a) as-deposited (b) after heat treatment
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CoFeNi alloys are some of the most studied soft magnetic materials because of their superial properties over FeNi alloys as write
head core materials in HDD and MEMS. We studied the effect of magnetic property according to size and orientation of crystal for
electroplated Co-Fe-Ni alloys. In case of heat treated ternary alloy, it affect the change of crystal size and structure. In this study, it
intends to improve the magnetic properties of CoFeNi-thin film by heat treatment. Minimized coercivity and increased magnetization
are due to heat treatment from 300 °C to 400 °C. As a bec phase formation, it grow to amount of magnetization.
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