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Magnetic Properties of Co-Pt Thin Films Prepared by
Sputtering Method and Application to MFM tips
Hirotaka Itot Hitoshi Sarrot and Syunji Isuot

Abstracts

CoxPtiw-x (33 = x = 97) thin films were fabricated by RF sputtering method with various
sputtering Ar gas pressure Ps and film thickness ¢t and applied to hard magnetic tips for Mag-
netic Force Microscopy (MFM). The coercivity Hc of Co-Pt films, which were fabricated
under high P.,, increased in the Co concentration range beyond 60at.% Co. The maximum
value of u.He, 0.27T was obtained for the CowsPta films with Psr = 10.7Pa and t = 40nm. X-ray
diffraction analysis revealed that hcp phase exists in the films with high coercivity. The ani-
sotropy field u.Ha of the hep phase was estimated about 1.0T by singular point detection tech-
nique. The high coercivity of the films is attributed to domain wall pinning from the minor
loop behavior. The MFM tips with CosPtx films on Si cantilevers gave finer contrast in MFM
images than commercial CoCr MFM tips for magnetic recording media.
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AR 725, £ 2T Co-Pt HIEA MW &HE#T MFM
BEOERERS, FRLUCEHER VA MFM BE 2 #K
ORI L TIT - 2o B o hic MFM 8% T O Co-Cr
ROESHH TE LN MFM & BB L 12,
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CoxPturx (33 = x <97) &&MBEARF 2%y #HEITXD
R %y §EE S ~8 % 107 nm/sec T/KE LA 5 R ER I
BEEREL2MMmOKREITHRELL, 20K, FHETIA24~8
X 107Pa, BAEBNENwWw —E L L, BERKO Ar 7 R Pa
BLUBEOBELK £ 2.7~13.3Pa B & ¥¥20~160nm o #i[H
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A%y S EEICE D FEBIL 72 Co-Pt IR ORSUST S L O MFM BEH D IGH 19

BHCHIE L7 RbgR & O - L 72, & SICAERRME O B AR
B Ha %= AGFM THIFE L /<A%< LT Singular Point
Detection (SPD) #%? ZH W THEM L 7zo MFM REVEZEST
OYFRHUIITRERION/m, HARFE B E138kHz BE D Si #h
v F Vo= B2 CouPtn B Z SRREIINE S 2 5 THRUE
TAHIELILEDITo o ZDBE ConPta B DOIEE 1340nm &
Lo MFM S8tOERICEBRAEH Y, A v FLroa—ofR
BAN & EATICHIBEELIT AL THT » 2. MFM %8 ik
SPA-300 (A a—A4vxvix vy (BB &) £2/Hv, MFM
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ONAZEAERE T2 LItk ORDI, TTTHVYFLN—
37 ORE A S BREZERBTOREE IR L 013 HW AR
HEINTVWE, MFM B REAMMNE LB ST L00E» & &
51C50nm BN o ATE TR Lo, BRI E LT ColCrTa %
FEEPSELEEA (C (10nm)/CoxCrisTa: (50nm)/Ti (70nm)
/Glass) i, EEROILEFEEIF 5k FCI (kilo Flux
Change per Inch) T& %,
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Figure 1 icKE 4 ® Ar 7 2 P, TYEBLL 72 Co-Pt X2¥y %
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IO, udHc@3Pir i LDEFTOES2ERHZ DD Co
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BRI INETOR Y, s EBICBE T 2 MEE, ¥ &
BE—HLTWS,
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Figure 1 Variation of in-plane coercivity with cobalt

concentration for sputtered Co-Pt films with
various Ar gas pressure.
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Figure 2 Variation of in-plane coercivity with Ar gas

pressure for sputtered ConPta films.
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Figure 3 Variation of in-plane coercivity with film thick-

ness for sputtered CoxPtx films with Ar gas
pressure, 10.7Pa.
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Figure 4 X-ray diffraction patterns of sputtered Cow
Ptx films with various Ar gas pressure.
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7 () 2Rd, Mick b &I, BGHLIT i< dM/
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TWh, TOBBEE—HHEREA L & 2ERE TS % hep
HrolzEn 5, hep O HabsHiahTwa b0 EH
Zohs,

Figure 6 IT Figure 2 @ ConPta M IcX LT SPD % 1T
WL uHa D Ar HAE Pa iS04 28{b%E R4, teHa
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Figure 5 In-plane M-pu.H loop [(a)], dM/dH- u.H curve

[(b)] and d*M/dH*- poH curve [(c)] for the
sputtered CownPta film with Ar gas pressure,
5.3Pa and film thickness, 120nm. Solid arrows
show the points of the anisotropy field of this
film.
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Figure 6 Variation of anisotropy field with Ar gas pres-
sure for sputtered CownPtx films.
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Figure 7 Minor loops of CoxPta films sputtered with Ar
gas pressure 4.0Pa [(a)] and 5.3Pa [(b)].
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Figure 8 MFM images by using a commercial CoCr
MFM tip [{(a)] and a fabricated MFM tip
sputtered with ConPta film on a Si cantilever
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