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Abstract

CoCr alloy thin films that have self-organized nano structure are promising for high-density
information storage media in information era. We investigated the saturation magnetization (Ms),
coercivity and remanence of the Co7sCri2-xPdx films by varying 0 ~ 5 wtd% at the substrate
temperatures of 30 C and 200 C, respectively. Microstructure and Pd contents of the CoCrPd films are
probed by a transmission electron microscope (TEM) and a energy dispersive spectroscopy (EDS). Ms
of CoCr-3 %Pd film increased more than 50 % than that of CoCr at the substrate temperature of 200
C. Our results imply that Co-enriched phase is self-formed inside the grain as Pd selectively reacts
with Cr near grain boundary, which leads to Ms enhancement. Such a self-organized nano structure
(SONS) in CoCrPd magnetic thin films are appropriate to high-density recording of 100 Gbit/in®.
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Fig. 2. Plots of saturation magnetization with Pd
contents. (substrate temperature of RT
and 200C ().
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Fig. 3. Plots of coercivity with Pd contents.
Filled ones at the substrate temperature
of RT and unfilled of 200C. Circles
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indicate in-plane

perpendicular coercivity, respectively.
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Fig. 4. Plots of Mr/Mry with Pd contents. Filled
ones at the substrate temperature of RT
and unfilled of 2007C. Circles indicate
in-plane and squares show perpendicular
coercivity, respectively.
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Fig. 5. TEM images of CoCrPd prepared at the
substrate temperatures of (a) RT and
(b) 200C.
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Fig. 6. Contents profile of films prepared at the
substrate temperature of 200C by EDS
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Fig. 7. Schematic illustration of microstructure of
CoCrPd magnetic thin films.

2714 AgE Bk et sRexe A#glel
Pde 2AHEA XM Crat ddmgoz uL3ld
BAYA FRA AAA Coddds agzor A
Ade Aoz gddn

ol#l gt ATz #ALE ZAR CoCrPd 244
Al Pd¥ol F71Eel wel E£3x37t 343
7Hee & £ gtk "ekA o PdY Cry
92 n4dFE o)fed Yo AAHYHE
E3 Fig. 73 Zo| W4T AAY F9o CoH
o] AAA  CrPdael Ed%o ooz Ry
AR Tz WANLe] 7HeEg ofustAdt

249 st @49 dE =ogde® Fig 7%
Ze HuHz wWadugd ALY Z7e dA9
Azl s AAHUNE AeRe] AAEEI} &

it ox rIL X oy

H}HOF stray fieldE F53E 922 e 20 m

A9 CoCrPdZA Hol F85 9 100 Ghit/in® A%
o] IEE AHUIZo] 715 uAFZRI} e
ouget. &, =W AF A7 20 mAP =LA A
38 x oz FEYE 1EE 71EL viayE &
yiQle] Aol 7t}

4. 4 &

Corg~Crz-xPd &3 2t etel PdE 5 %744 3H7HA17)
HA ARG Zlg2xE AL 200 TelA
sputter& ol &3t AHutsta] 271y HA43} HAT
z9 Wstg BYasd. 2 2% e 22 F2
< AU

1L 718/_%7F 200 T AL, 718227 dgeg
FA" Aol vls] PdgEFe] 0ol A 5 %ol
oA 50 %014 MsE FA4AZ & AT

2. 71827t 22 AY Msvt FH4HE o
Pd7t Crat AEHes A HA ®L3)
24348 WHED Co-FdAol AA P
Y FHEe o ArpFgEH ez YAPH7
olgti FAEch

3. 2AY A7|E 20 moldtE FHo| 7t5sta, of
& o83t AAY 59 Co-Fdidol AeA
Q 712g Fvhd 100 Ghit/in® o]49 1IU®
A7) 71 &0 745 Fzolt

3

ag 2
Ma o ox rif

¥

Aol 2

# d7e #IHeATe] 537 2AFHANE



RO1-2000-00236) A Qo )} +ah=| Agrith. ool
A=Y,

(1l

(21

[3]

[4]

(5]

16]

(7

(8]

{91

(101

[111

ot

o

Ao
et

P. C. Hariharan, “Evolution of mass storage
system: issue and challenges” J, Magn. Soc.
Japan, Vol. 25, p. 1245, 2001.

HAE, “FANNE Az BT ALAIY,
A71AAA &g =84, 69, 1&, p. 1, 1993.
AE&H, AFY, &A%, ‘FAAI] 7] E0A
Wb AFF Y, AV|AXNARETE=EA, 13
A, 112, p. 34, 2000.

C. A. Loss, H. I Smith, T. S. Schatternburg,
M. Farhoud, M. Hwang, M. Walsh, M. C.
Abraham, and R. J. Ram, “Fabrication of
patterned media for high density magnetic
storage”, Microelectronic Engineering, Vol. 53,
No. 67, 2000.

B. H, Sohn and B. H. Seo, “Fabrication of
the multilayered nanostructure of alternating
polymers and gold nanoparticles with thin
films of self-assembling diblock copoly—
mers”, Chem. Mater., Vol. 13, p. 1752, 2001.
Ohsung Song and Youngmin Lee, “Magnetic
property evolution of Co-22%Cr alloy thin
films”, Korean Journal of Materials Research,
Val. 11, No. 12, p. 1042, 2001.

%7]%, %738, Masahiko Naoe, Shigeki
Nakagawa, “2#E 7l&d 4% A7/NF 3
=, wiA 8 uwete AR, A AAAZLEGE =
7], 1194, 12&, p. 48, 1998,

Y. Maeda, S. Hirano, and M, Asahi, “TEM
observation of microstructure in sputtered
CoCr film”, Jpn. J. Appl. Phys., Vol. 24, L

951, 1985.
K. Kimoto, Y. Hirayama, and M. Futamoto,
“Compositional separation in CoCrTa per-

pendicular magnetic thin films”, Journal of
Magnetic Materials, Vol. 159, p. 401, 1996.
In-Seon Lee and Dong-Won Kim, “Magnetic
properties and domain patterns of CoCrPtTa
perpendicular films with Ta content”, Thin
Solid Films, Vol. 388, p. 245, 2001.

G. W. Qin, K. Oikawa, T. Ikeshoji, R.

817

[12] S. Nagasaki, H. Makodo,

A7) ARA 58 3) =R, Vol. 15, No. 9, September 2002

Kainuma, and K. Ishida, “Magnetically
induced phase seperation in the Co-Cr binary
system”, Journal of Magnetism and Magnetic
Materials, Vol. 234, L1-5, 2001.
‘eI R,
T 7 AHkE > &, p. 1562, 2001



