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Table 1. CoCrTa/Cr-X Sputtering condition

Parameter  Cr-X(=Si, Mo, Cu, Gd)layer = CoCrTa layer
Vacuum less than 1.5 x 107¢ Torr

Ar pressure 10m Torr

Ar flow rate 20 SCCM
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S-T Distance 65 mm

Substrate temperature(°C) 100 ~ 200

Thickness (&) 1000 ~ 2000 200~800
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Fig. 1. Coercivity change as a function of substrate
temperature(°C).
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Fig. 2. XRD pattern of CoCrTa /Cr-Cu magnetic
thin film on NiP substrate as a function of
substrate temperature,

(a)100°C  (b)150°C  (c)200 °C
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Fig. 3. SEM micrographs of CoCrTa /Cr-Cu mag-
netic thin film o NiP substrate as a func-
tion of substrate temperature,

(@) 100°C  (b) 150°C  (c) 200 °C
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Fig. 4. Coercivity change as a function of Cr-X
underlayer thickness,
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Fig. 5. SEM micrographs of CoCrTa /Cr-Cu mag-
netic thin film on NiP substrate as a func-
tion of Cr underlayer thickness.
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Fig. 6. Coercivity change as a function of CoCrTa
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£ Si, Cus] 79, A% 577} 271242 uaio] =
7¥alezt 7 7H 600 Aol A 2 oghe vebiiglon] 2 o)
Aol FAlolME BAtE o] okt Zrhabgic}. wak Wkl
& Gdst Mo2l 744, 27k AHda 570 200 A9} 400 A

= 27]%t5] 2| Volume 3, Number 4, December 1993

o4 Az et =l 2 olake] FAlo Al B ]
H o] ztxatdrt. o) o)UY Aol 9} o] Ao
& Cus ohE A7t A4 Bl vis) Adoz & uxl
HE vehliglom Hr104 Gde 7] 200 A A =olA
7b o8 Yol vlal 2 1AL by

G4 AT Aol debd Co-12at%Cr-2at%Ta /Cr
AHgtete] Aol A% F 200~600 Az vl
ol F7tsletrt 1 ol abe] FAlol = Zadickn ¥ s
et 3]. =3 in-plane ¥W$le] AA o] o8] LAl 5=
demagnetizing fieldell &JaiA % B2 o] b4 3= A
©.2 Atgxlch15]. =2bA inplane ®.A}2o] Moz =)
© HH Y AT F dA 2o 2A L At o)
u)-9- 5= g slef,

Nag £

Co-12a%Cr-2at%Ta /Cr-X(= Si, Mo, Cu, Gd) =}
Anuteke] 2712 QAo v A& FoAUs Ko ojakel) 2
& AT A5} g3t 2 AR S Ae

© &4 Cratai ol vlsjo] M245 Hrhate] 244

%9 2] 100 Oe ~ 200 Oe o] 4 Z7}abdet.
@ 71HE=e] Zlol wel waie] Zrlsiglm
Cr-Cratxl zoll A 713 2 mAEE delgeh

® Cr-X3kA 39 $77} 7ol whe} wade 251
stglend Cr-X skx1% 4 1500 A Fxolld Be
2 A2g vhehigin),

@ A Fel A Zotol Wt wAlY Fobsiglon) 2t
A% 71 400 Aol A E24h2 ehialnt

Hugd

[1] Y. Hoshi, M. Matsuoka and M. Naoe, J.
Appl. Phys,, 57(1), 4023(1985)

[ 2] N. Tani, T. Takahashi, M. Hashimoto, M.
Ishikawa, Y. Ota and K. Nakamura, IEEE
Trans. Magn., MAG-27(6), 4736(1991)

[3]J. C. Allen, R. D. Fisher, IEEE Trans, Magn.,,
MAG-23(5), 122(1987)

[4] T. Coughlin, J. Pressesky, S. Y. Lee, N.
Heiman, and R. D. Fisher, J, Appl. Phys.,
67(9), 4689(1991)

[5] ]. Pressesky, S. Y. Lee, S. Duan, and D.
Williams, J. Appl. Phys., 67(8), 5163(1991)

[ 6 1 M. Ishikawa, K. Terao, M. Hashimoto, N.



{(AFEE) CoCrTa /Cr-X A datel A7 A4 4ol vl A7H14 X QF-AFL- 43 &- U= $47

Tani, Y. Ota, and K. Nakamura, IEEE Trans,
Magn., Mag-26(5), 1602(1990)

[ 7] N. Tani, M. Hashimoto and Y. Murata, M.
Ishikawa, Y. Ota, and K. Nakamura, J. Appl.
Phys., 67(12), 7507(1990)

[ 8 ] Kenneth E. Johnson, Jhon B. Mahike, Kevin
J. Schulz and Art C. Wall, IEEE Trans.
Magn., MAG-29(1), 215(1993)

[ 9] Takashi Kawanabe, Masahiko Naoe, IEEE
Trans. Magn., Mag-24(6), 2721(1988)

[10] T. Ohno, Y. Shirocishi, S. Hishiyama, H,
Suzuki and Y. Matsuda, IEEE Trans. Magn.,
MAG-23(5), 2809(1989)

[11] Terada. A, J. Mag. Soc. Jpn. 13(3), 493
(1989)

- 319 —

[12] Y. Shen, D. E. Laughlin and D, N, Lambeth,
IEEE Trans. Magn., MAG-28(5), 3261(1992)

(13] Shaulin Duan, Mahbub R, Khan, Joseph E.
Haefele, IEEE Trans. Magn.,, MAG-28(5),
3258(1992)

(14] J. C. Lin, C. D. Wu and J. M. Sivertsen,
IEEE Trans. Magn., MAG-26(1), 39(1990)

[15] Y. Hsu, J. M. Sivertsen, J. H. Judy, IEEE
Trans. Magn., MAG-26(5), 1599(1990)

[16] A. Kawamoto, P. Hikami, S. Yasuda, N.
Muto, IEEE Trans. Magn.,, MAG-27, 5046
(1991)

[17] J. A. Thornton, J. Vac. Sci. Tech., A4, 3059
(1986)

The Effect of Additional Elements X on Magnetic
Properties of CoCrTa /Cr-X Thin Film

J. H. Kim, J. Y. Park, and [. T. Nam
Department of materials Engineering, Kangwon National University

192-1, Hyoja-Dong, Chunchon Kangwon-Do 200-701, Korea
Y. K. Hong
Research Center, Oriental Chemical Industries

587-102, Hakik-Dong, Inchon 402-040, Korea

(Received 4 November 1993, in final form 9 December 1993)

The Effects of additional element X (X = Si, Mo, Cu, Gd) on magnetic properties and microstructure of
Co-12at%Cr-2at%Ta /Cr-X magnetic thin film were investigated. The thickness changes of Cr-X underlayer and
CoCrTa magnetic layer were in the range of 1000~2000 A and 200~800 Ao, respectively. Substrate temperatures
were controlled from 100 °C to 200 °C. Increase of coercivity by about 100~200 Oe was observed in CoCrTa /Cr-X
thin films compared to those without additional X element. Cu was the most effective additional element for in-
creasing coercivity. CoCrTa /Cr-Cu thin film shows relatively high coercivity in 1500 A underlayer thickness and

600 A magnetic layer thickness.



