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Rf 25ejal Yo AZE Co-Cr AT utetel s 2We]a) 276 we} 2T abel] Co- o4} Cr-2olabo.
2 2GH A Fde] B Aoz oA o) WL EE A0 2 RE 200CTHA, 2HE HebllY Cr 24 5~25%
7t2) REAFIHA o] W] A Aee] Fake B A §R-E golsiglel. 249 S Y4 JIRLE 150~200C, Cr 2Ajo)
5~25% < MM BR o 7R} AHe{PelA o) 2ol hg RHA G2 Hastgct ol WAL ATw 4
oo e mllE Mo Bt} 2449 mgA o)A BAYSHE YA ) AAE A7) 2471 Y (magnetic ordering in-
teraction) AENE JHAsH =3 25 el7 o] T FANAM NPTl J2sked Pl 1A (excess interaction en-
ergy) A2 E T2t o]5 9 AA aabfoldzArt Adeg Bl Fo) Ao NS Cr 20 sl T 9l o} &g 2z}
7t &8 UFde FAZNA LA wisshl 244 FRAs} AR E AL & 4 Q. oleY R e Co-Cr
Aol A RAEE A AREE BT L5, 249 WA Akl BT Axnd Bs) e F e g
Vst ol AR A Wb o) BAFA Co-FP4e vAAAQ Cr-F 4o} A71Ho 2 DYA)HA o)¢ 1)
HZ Co-}ed4d shurt 247 715427 HE2, 200571718 g2 F4 <l go] rigigc}

Abstract _We'reported compositional separation(CS) into Co-enriched and Cr-enriched components inside the grains
of Co-Cr based thin films prepared by rf sputtering. CS strongly depends on the sputtering conditions of substrate tem-
perature and target composition. Tuning the microstructure of the Co~-Cr films is important in order to employ the CS
for high~density magnetic recording. We investigated the origin of CS from thermodynamic viewpoint. We employ a
spinodal decomposition~like model to describe the origin of the CS in Co~Cr films. We consider the total free energy of

the Co-Cr films as the sum of several free energies of ; 1) thermodynamic mixing entropy of a binary solid solution, .

2) magnetic ordering interaction(MOI} energy below the Curie temperature, and 3) excess interaction energy(XS)
caused by the sputtering process as a function of temperature and composition. Those energies distorted the total free
energy like the spinodal decomposition and caused the compositionally separated fine microstructure inside the grains.
If the second derivative of the total free energy with respect to Cr composition becomes negative at a given substrate
temperature, we may observe a metastable compositional separation inside the Co-Cr alloy films. We expect to exploit
the microstructure of CS for ultra-high density magnetic recording.
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Iig. 1. Corresponding microstructure of Co-22%Cr films at the
substrate temperature of (a) room temperature and (b) 200C
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Fig. 2. Process window for Compositional Separation shown as
dark gray area : Circles indicate experimental data. (Filled cir-
cles are the Compositional Separation, and the unfilled circles
are the homogeneous phases.)
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160°C ol4, Cr 24 229 oWl AAF Wl =i$- o)
A&k Co- 343+ Cr-3dato] AEelso] Exf5le 1)
Aﬂ Z5 el Wl’—} olgigt £A 2eA L AYsH= A4
A s Aty A, AR il Avne
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