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Abstract : CoPtP films with the additive elements (X=Fe, Mn) of varying concentrations were prepared by in-stu
electrodeposition to tailor their magnetic properties. Alloys of CoPtP-X (X=Fe, Mn) were synthesized by changing
the solution concentrations of Fe and Mn for electrodeposition. In the electrodeposited CoFePtP aloys, preferred
orientation of the electrodeposited films changed from hexagonal [001] to [100] direction with increasing iron contents
as reveded by X-ray diffraction, and these films exhibited various magnetic properties ranging from a typical hard
magnetic to a soft magnetic property in accordance with microstructura variaions. In the case of Mn addition,
excellent hard magnetic property was observed at a specific Mn concentration of 0.0126 M in the eectrolyte, with
the coercivity of 4630 Oe and squareness of 0.856 and this was attributed to the fact that magnetization easy-axis
(hexagonal c-axis) coincides with the preferred growth orientation of the film confirmed by transmission electron
microscopy.
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Fig. 1. The variation of the magnetic hysteresis loops of the
eectrodeposited Co(Fe)PtP alloys with the increase of the iron
contents measured at the direction parallel(a) and perpendicular(b)
to thefilm plane.

Table 1. Coercivities of Co(Fe)PtP alloys according to the ferrous
ion concentrationsin the electrolyte.

Ferrousion Fe contentsin alloys Coercivity (Oe)
concentration inthe (at %)(measured by ] )
dlectrolyte (M) EPMA) H L film  H/fiim
0.006 43 2060 910
0.0125 75 820 240
0.025 138 470 25
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Table 2. Normalized XRD peak
electrodeposited Co(Fe)PtP alloys with variation of iron contents.
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Fig. 2. XRD peaks and resulting preferred orientation of the electro-deposited Co(Fe)PtP alloys having an iron content of (a) 4.3 at%, (b)

75at%, and (c) 13.8 at%.
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Table 3. Magnetic properties of CoPtP alloys with different Mn
contentsin the electrolytes.

Amount of added Mn  Coercivity (Oe) (H L

M) film) Squareness
0.0063 3890 0.709
0.0088 3776 0671
0.0126 4630 0.856
0.0164 3854 0.717
00214 3831 0.701
0.0252 3870 0.716
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Fig. 3. Comparison of the magnetic hysteresis loops of the CoPtP
films electrodeposited from the solutions containing Mn ion of
0.0126 M(O) and 0.0088 M ([1).

Fig. 4. TEM images(a, ¢) and correspondent electron diffraction
patterns(b, d) of the CoPtP alloys at different Mn concentrations :
0.0126 M (a, b) and 0.0088 M(c, d).
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Table 4. Indexing of the electron diffraction patterns of Fig. 4(b)
and 4(d).
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