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Fig. 1. Schematic illustration of the electrodeposition system.
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Fig. 3. Bright field TEM image of CoPtP alloys.
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Fig. 2. Magnetic properties of CoPtP alloys according to the various external magnetic field.
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Fig. 4. AFM images of electrodeposited CoPtP films: (a) without
magnetic field, (b) with magnetic field (1 T).
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Fig. 5. XRD peaks of electrodeposited CoPtP alloys: (a) with
magnetic field, (b) without magnetic field.
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Fig. 6. Dependence of coercivity and squareness on the plating
current density for CoPtP alloys electrodeposited with magnetic field.
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Fig. 7. Dependence of coercivity and squareness on the film thickness
for CoPtP alloys electrodeposited with magnetic field.
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Fig. 8. Cross-sectional TEM image of CoPtP alloys.
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Fig. 9. XRD peaks of CoPtP alloys with 10 pm thickness.



—280 -
1.0 - /...a_—--—————
05
b=
E 0.0
0.5
a_—_--_———-—2
10+
i N 1 2 " | L L
-10000 -5000 0 5000 10000

Applied Field {Oe)

Fig. 10. Perpendicular magnetic hysteresis loop for CoPtP alloys
electrodeposited with magnetic field.
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Effects of an External Magnetic Field During Electrodeposition
on the Magnetic Properties of CoPtP Alloys
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Materials Science & Technology Division, KIST, Seoul 136-791, Korea
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We have investigated the effects of an external magnetic field on the growth direction and the grain size of electrochemically
prepared CoPtP alloys. Electrodeposited CoPtP alloys were synthesized by appling an external magnetic field with 0 to 1 T to the
perpendicular direction of the films. In the electrodeposited CoPtP alloys without external magnetic field, the growth direction of the
alloys was mixed by fec (111) and hep (002), but only hep (002) was observed in the alloys with 1 T external magnetic field. CoPtP
alloys were grown as the columnar growth and the grain size increases with growing the alloys. With appling an external field, the
grain size of the alloys was controlled less than 20 nm which is smaller than single domain of Co, and the easy axis of alloys, hcp
(002) direction, was grown perpendicular to the films up to 200 nm. We could obtain the optimal thickness of the alloys and
electrodeposition condition from the above results. Coercivity and squareness of CoPtP alloys taken out-of-plane are 6.1 kOe and 0.9,
respectively. The magnetic properties of CoPtP alloys were measured by VSM, and the microstructural characterization and crystalline
orientation measurement of the alloys were carried out by TEM and XRD.

Key words : CoPtP, external field, electrodeposition, preferred orientation, magnetic properties



