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AFHCIL.” Study of Controlling Crystal Orientation in CoCrPt/CrTi Thin Films on Amorphous Seed Layers
by Oxygen Adsorption (BEFRWHFICXL DT ENT 7 AL — RE_LETO CoPtCr/CrTi DS ShEC A Hl BT 5
oE)” LU, HILTENML, 6 ORI TS,

Chapter 1 “General Introduction” ~TlX, %L FLERLIA MBI DO HANFRBEIZ OV T, FRCHEAR ) 4 X
DBRND, ZOEJETH HHALEBIRIEZ Lorentz BAMEEIC L VBIE LIBER L HOETHH LTS, D
WA LB ARG 2 A 5 7o OISR MER TR TH Y . TOFEL L L THRELERE Th 5 Co A BREMENR
DOWALBR G TH D ¢ iz ENICERIEILERNH D L, KOZDOOOLFEFIECET 5 BITEIC O
Tik~% & Lbiz, A0 B EBEEEEFTL L,

Chapter 2 ” Role of CrTi Underlayer on CoCrPt Magnetic Layer Characteristics” TlX. Cr &4 FHiE &
LC, CricTi Z¥M L7z CrTi FHIUBEAMBFI L, Cr-20at. %Ti MK X D, FHUED CrTi ORiEEAS 30 nm 2> 5 20
nm (ZHAIE L, 420 UC CoCrPt BEMEIBEOFE R b b2 Z & T, BE ) A XE R TEX 52 2P 50
Iz L7,

Chapter 3 “Effect of Oxygen Adsorption on Surface of CoCrZr Seed Layer on CoCrPt/CrTi Crystallographic
Orientation” “CiX. CrTi FHUBEOREMELM Z MBI 5 CoCrir 7N T 7 AL — REOFKHE % 10-3 Pa A & KE
DEAFAKICEMHMI LTI r A ZBRL TS, ZO/RRE LT, 20 RIZIA LT CrTi FHIBEO kL
DL 22 & & BT, bee HEED IR T 5 (110) Bl o (200) Bl 284k L. CoCrPt (11. 0) film] % EBL T
XL EEWLDIIL TS, Fio, TOAH=ALE LT, CrTi FHUKED bee QBRI & LT, (110) £V
1 (200) O RERFEMRA L 9 DEENIAL . OB OV A MEENREWZDIZ, BLLOT VW EResEte T €
VT 7 Av— RIBIZWE S T-BFRIFTBF ORMICA VAT Z & ¢, CrTi FHUEOHIHE S (200) BELFI L., D
FFEQO)BEEXF VX AMETDLEZE L,

Chapter 4 “Effect of Oxygen Adsorption on Amorphous Ni-based Alloy Seed Layers on CoCrPt/CrTi Media”
TlX, 7EATZ 7 AT — REEE LT, NiCrZr 83X W NiTa Z M\, Chapter3 TIRE L= T BN 7 7 AEEFEFREIC
SHTFEICLY ., CoCrir — REE L FERIZ, CrTi(200) /CoCrPt (11.0) EEAEDIERIZAII L TV D, T &
D CoCrPt B4 R 2 & & bz, MR A, S OITRIRAE ORI & 2 BEER /7 4 ORISR %
FEAE LTz,

Chapter 5 “Lattice Matching Method by CoRu Layer between CoCrPtB Magnetic Layer and CrTi—(Mo, W) Alloy
Underlayer” TI&, & b72R5 @R, FEARLOBHLAHFF S D CoCrPtB BEMERED ¢ 82 5 P9I sl a]
b3 2HEAiT & LT, BEPERR & T o R FERETE T T 84D L W K& 72 CoRu BEA A NTESH, & LI T
HEMESFELZOIC CrTi IR TEROKEZ Mo HHWE W 2L THEZRF LT, ZO/E.
CoCrPtB > (11. 0) Bt 3 b L, PRf /136 K UL AR O BB D FERE CTdb DRI AT S*& RiEIZ I 1
TXHZLEHALMNCL, BRI BT FEMN CoCrir TENT 7 AELAMCHEHETHDLZ LR LT,

Chapter 6 “General Conclusions” Ti&, AMFETEOLNIZREELRIE L, KigXoOfimas k7=, TOH T,
CoCrPt (11. O)ELM & H T 240 7 ZAEM A AW EPRKGESEARICBN T, 7TEL T 7 AV — NEZBRIZES DL
TRELZEA UG Z5ZE L, T OFIENRGH L TIRTVD CoCrir, Ni &7 ENLT 7 ARLISMNE
WTHLAMTHDLZ EERLT,
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In this study, the main objective and motivation is to provide techniques of the
crystallographic orientation control that realize high coercivity, Hc, high S*, and small grain
size of the CoCrPt or CoCrPtB-alloy magnetic films to obtain the high density magnetic
recording media with glass substrates.

At first, the effects of Ti addition to a Cr underlayer to improve the magnetic and
crystallographic properties of CoCrPt- alloy magnetic films was investigated. It was found
that the composition around CrgoTizo (at.%) was most effective to obtain all of high Hc, high
S* and small grains.

One of effective techniques to obtain the high Hc is to realize c-axis in-plane orientation of
Co-alloy magnetic layer that has hcp structure because the c-axis is an easy axis of
magnetization and it causes magnetocrystalline anisotropy to be oriented to the in-plane
direction. In this study, a method of oxide absorption on surfaces of amorphous seed layers
has been developed. It can control the microstructure of CoCrPt/CrTi thin film media. By
exposing the surface of the Co-alloy or Ni-alloy amorphous seed layer to just the small
amount of oxygen, the crystal orientation of the bcc-CrTi underlayer deposited on the seed
layer is changed from (110) to (200). Hence the (11.0) orientation of hcp-CoCrPt which
indicates the c-axis in-plane orientation is realized by heteroepitaxial growth, which
mechanism was discussed as follows: the (200) plane of the CrTi underlayer more easily
forms than the (110) plane does, because the (200) plane has more interstitial sites and the
larger clearance between Cr atoms for oxygen atoms to enter the interstices of the bcc
structure.

Moreover, to obtain higher coercivity and higher S*, a nonmagnetic hcp-CoRu alloy is
studied as a matching layer between the CoCrPtB magnetic layer and CrTiMo or CrTiwW
underlayers on CoCrZr amorphous seed layers.




