1PCT/ JP2012/ 063071 Co- Cr-Pt-B- BASED ALLOY SPUTTERI NG TARGET AND METHOD FOR
PRODUCI NG SAME BACKGROUND 5 [0001] The present invention relates to a

Co-Cr-Pt-B-based alloy sputtering target suitable for pEedusig®/H8968 i C
recording nedia, and to a nmethod for producing such a Co-Cr-Pt-B-based

all oy sputtering target. [0002] I n recent years, Co-Cr-Pt-B-based alloy is

bei ng used éB-@r-P?B‘-BESFWéIJ:gbm gEQﬁ‘HRIN‘é ﬁ%ﬁ%ﬁf@@gﬁb@ medi a

such as magnetic filmo order rma filmvia
t he sputtering nethod, normal | YRODUQKWG SAMEfrom a positive el ectrode and
a target made froma negative el ectrode are caused to face each other, and
hi gh voltage is applied between the substrate and the target under an inert

gas at nosphere to generate an el gﬂékgﬁg@“@. 15 [0003] Sputtering is
5gerfor med based on the follow ng principle; namely, due to the foregoing
pplication of high voltage, the ionized electrons and inert gas collide to

f qgoja pl asma, The ?fé%iehi VRvéritibn rélatde t6! 2S08-Crabl Bdrased! Blldy &puReaRd
(negative el ectrode) surface, constituent atoms of the target” are thereby
sput t targat suitable fer peducbggnagneiis reapiding mediahand ip asmethedifestnradeciagr f ace

to foéﬂ&ﬁaz-é-@r-%%- e&%o&%bﬁgg{i'{@}%ﬁg{-teri ng nmethod, there are, for

i nst ance, e radi o rrequen spu (RF) nethod, the magnetron

spasbgier i ng net hindrecerd ydars DCocOr-PeB-basad aliby isbeihgrused astdaeputtendgt he

appropriate_sputtering nethod is used in aﬁcor dance with the t(gr'?et
10at er i 4Ar95t fIJREBING BAIESHGI]GHHEI MedaAUeRAsEDagRetis iR ghldy UKDy is used

as the Sputte“nﬂoﬁo%rrqstfof&ﬁlra ﬁ@{ Via@heBspirteri %efﬁofa,fr{owﬁhﬁ aftﬁP@étanJiék-

Here, since a discharge w occur during sputtering € magnetic
f1 ux ddrn Bypasitivehelesprade aridng targetymadesfromva nepativeeleatroddare mgusedite er i ng

ds tQ be._i d th ti I density is, |ow th :
"t he 91 £2g8 QIR A Bih upfadk T Sbfied bEBieST Tas Subiraiand TG RS ha;
ar ci ng undeg aRSHEH ges Atmvsphaeto ateleaicefiel0Thus, in order to
increase the magnetic flux density, strain is often artificially

15 ffPPBduced uponSpyitering iggparfeanedibasediaitiheatodioning pepeipte; mamely, déndoty.
00 N 5 AP P B e ARG b sdifp i bG8
(her ei favint e pladraar etk todsitive ions in the plasma collide with the target (negative

electrode) surface, constituent atoms of the target are thereby sputtered, and the
sputtered atoms adhere to the opposing substrate surface to form a film.

20 As the foregoing sputtering method, there are, for instance, the radio

frequency sputtering (RF) method, the magnetron sputtering method, and the DC
(direct current) sputtering method, and the appropriate sputtering method is used in
accordance with the target material or deposition conditions.

[0004] The Co-Cr-Pt-B-based alloy is used as the sputtering target for forming a

25 magnetic film of a hard disk. Here, since a discharge will not occur during sputtering if

the magnetic flux density of the sputtering target is low, the voltage during sputtering
needs to be increased when the magnetic flux density is low. Nevertheless, if the
voltage during sputtering is increased, there is a problem in that arcing is generated
or voltage becomes unstable.

30 Thus, in order to increase the magnetic flux density, strain is often

artificially introduced upon producing a target to increase the magnetic flux density.
[0005] Nevertheless, when the Co-Cr-Pt-B-based alloy is subject to cold rolling,

a new problem was discovered in that micro-sized cracks (hereinafter referred to as



2PCT/ JP2012/ 063071 "m crocracks") are generated in the B-rich layer in the
alloy. The B-rich layer is brittle. As described |ater, these m crocracks

become the origin of arcing during spuitering, and cayseriedengsas7 PN or
nodul es or particles. Thus, ills only logical that a target with few

m crocracks is demanded. 5 Nevertheless, with conventional technol ogy,

R g e e 1

means for solvin een "propose

conventAsdascribechiatero these miterberdckbaacomd the diiginl afsasing diriry sputteringd
target containing 1B10 (at.% and a nmethod for to producing such a target.
Wth t NS GauseIREigsnertidtber Negliesor PARIEASt 1 describes a hot rolling

t enper at ure of to: @551 ] t 1100C
for 1 hour or |§ﬁ‘gsé'r'?6%%’ %%'% e g@?f%g{aﬁér}gwgﬁgévgs@ﬁﬁkgﬁggggé O%B%io(rlép '
5DocunerNeverthedessi, dth toratentiohal tedhoblogyl therg is nadrédogeaition efthe Bregoing
cont ai ned,, the, generati of cracks of the ingot during hqgt rolling can be
 nhi bi (RG9S CBRRFoP! PRPIERe a1l diRpaheans dor Soving suchyarehleme iessbepil ent
Docunergrododgt®es not in any way describe the relation of the magnetic fl ux

density and B, or the probl emregarding the generation of nnicrocracks and
t fR90& ol uti on t hdpeaf reyiewoy] pae eaonrdionaht teghaologiess eBatgntit Decument at get s

compondRCORR 8 Copd ey Al SR IS it A7 e gy SacRE | ©
10r ol I i ngrodwsieg suel ectargdle Witiptisis grtodictiordimetingl, tHetefr DBelment! 1idyseribes al | i ¢
conpound ghase roducti on nethod and production Er ocess,

Pat ont. ARG teraRaraiuraed 85 o F HUIG-\ASLERT NG 1524 pHBeT 0800 fhg  af
a tenpanghed e {]éﬁ@gﬁor %ﬁ'&?aﬁéﬂ?ﬁ apd F@{o "i‘blﬂpgg%ﬁcgéé.()%rfae(/efﬁ bé‘ﬁ.\rn?’ _and

subsequent|ly perform ng furmace cooling. ecl , first tife: heating
at 110@®duomerd01 mesaribes that] whide dwit trelingois| difficuttt whernmB piassontaimedndhe i ne

onwar d:_ heat.ing at 1100C for 30 m.nutes, and thereafter rollin o5to
7" 1 SPPBERTpafratks of the gdt dUHREER rafing can tes fites By, reRfobPadi not
151 N any t¥pefiafe. i be the 30 relation of the magnetic flux density and B, or

the problemregarding the generation of mcrocracks and the sol ution
t her eof [0008] AdewerthalessinPaters Rosumentsl does- wvt- Mt -aBybwayddesdribe the

sputtering target conprising.a f.ne t ructure in ich the dianeter of
he. deteiped 3 T oiadtc S a8anbiang 35 or e Susklef St lnguine rriarAton
t hi cknes mitfoctdtks! anetheXoltitich Bidrest | ¢ Sstructure part is 50 pmor |ess.
Mor eover, Patent Docunent 3 groposes subj ecting the cast ingot to cold

wePKiI ng of rol IRalgnbrDeewrgeny Ztdiscases sputtering targets ba @bjCeErR¥f this

t echnol 5.t Q al i Pat ent £ 3 ' i Si
Mt e castFiias an, o TelP Gallie, 5] 8 a0 SRt ediBB Gl ARl "

tit anaDecumsres2r désdribeshenatetvath tthisptethnofigyertaburalingstopddicti eam bey

subj ecting the cast ingot to_cold working of rolli ng or forging at 10% or
| ess adMREVEEPY nodusingdhe GraBsedda altic pemapred phagehi eve a maxi num

magnetic per mead i d Y 68BN RlethiOd Und Bttuction process, Patent Document 2
describes performing vacuum drawing at 1450°C, casting at a temperature of 1360°C,

25 heating and retaining at 1100°C for 6 hours, and subsequently performing furnace
cooling. Specifically, first time: heating at 1100°C for 60 minutes, and thereafter
rolling at 2 mm/pass, second time onward: heating at 1100°C for 30 minutes, and
thereafter rolling up to 5 to 7 mm for each pass.

Nevertheless, Patent Document 2 does not in any way describe the

30 relation of the magnetic flux density and B, or the problem regarding the generation
of microcracks and the solution thereof.

[0008] Patent Document 3 discloses a Co-Cr-Pt-B-based alloy sputtering target

comprising a fine cast structure in which the diameter of the dendrite branches is 100



10Nevert hel ess, Patent Docunent 3 does not in any way describe the problem
regardi ng the generation of mcrocracks and the solution thereof. nos]

Patent Docunent 4 and Patent Docunent $ respectively ¢SE)@5812/063071
Co- Cr Pt - B- X1- X2- X3 and Co- Cr-Pt-B- Au- X1- X2. Wil e the('i-’ ocdjrrent1s %??er sone
description of attenpting to inprove the brittleness of B based on

or oposd D SBes sk % Ml wTetpCulte efielit SEREHIEH B-STulhdn
Mor eovdess. PRlceadvdpo Rutent DocuntertaB epiopdees n&ubijeétirdp thetcdst ingut Weycold
describe the problemregardi ng the generation of mcrocracks and the

sol ut i ¥Wrkingr&gpllingosiproaneat TBcemeRs. 6 discl oses a sputtering target |
having a fine a?ﬂ? I%(rt} tfo?rtﬁ?sstte&l;]’ﬁ%gégé_)ﬁ l_a@[g%\fé @8@{?%};\%5@% D%rcﬁﬁ@? i ﬁg

i mproving the ro process 0 ase
tspeci f iXdesaibessyviding liee gast proveds éfising ac@atsunacetpiatel angbh rmeldsnhdeof to

hot rolling at roJling reduction of 1. 33%.and tenperature of 1100C for
each pz?é‘émh'é‘l% ﬁﬁp?{eﬁg gggs RQr heq meiak it"ﬁ@%ngote ahyg. tand ai}igtom"&jr ai n
si ze of ; I A The i i

for egoisrtllgw?géé tlhg gg%}) %'@8:9 ﬁ?ﬁg&rjm%nsd S’Ejgmﬁg 2%%@%@@%#@%§/&eﬁé§e?sess,
Pat ent roededeMioreodersPatent i Documenial ideablei te achieveeh amiagimurh miagnetignet i ¢

flux dz}r&zfg}tpépﬁmlgﬁ(ﬁ,ﬂ%ﬁr&ﬁﬁgglr&obI emregardi ng the generation of mcrocracks

and th ]sﬁ’at ent Docunent 7 discloses a

10Co- Cr - Pt - B- baseNe@értifdlesPUPaesntnDotament BoREPhOEIMGBMNway dBsciideampee of a
Co-rich phase and a B-rich phase based on a eutectic structure between
i sl and PEeblabt (pgdasding dee geprTationofimisrogaekeand feiselution theregf.crystal s. This

| . . . _ .
SSBMIor Py Far oehept Bmeil SRGIRARK BHcAREnt BESHELIRYY BRYIGSE Car |
4PCT/ JPAB-XMO63XBL ahd uQGo+Ce-PtaBrAutXieNehy Whits ottess  tbeurhehts ocofédri tsonaand

wey decEsPBRIdm N RilleatpElg dr TIREOYBGRBLTIINISSE BERPESarRn macivende |
ey MAPEAIE B ARV 190 i iR RSl pRiargaRn diso! - ¢
JP- A- 2001 disglks@2a Bpeeific pboductiont mgthatP-Mer2006r, ReiesDDPatment Hananiatent :
IP- A 2R it B Yorhsiin %%“HS?tde%briég'tﬁéZ&% Te?rzl?’r%g?;grding the generation of
microcracks and the solution thereof.
[0010] Patent Document 6 discloses a sputtering target having a fine and
20 uniform structure by improving the casting process and improving the rolling process
of Co-Cr-Pt-B-based alloy.
As the specific processes to be performed after casting, the ingot is
subject to hot rolling at a rolling reduction of 1.33% and temperature of 1100°C for
each pass, and rolling is performed 48 times for causing the crystal grain size of the
25 alloy to be 100 um or less. The rolling rate in the foregoing case is 55% (rolling rate is
roughly 45% to 65%). Nevertheless, Patent Document 6 does not in any way
describe the relation of the magnetic flux density and B, or the problem regarding the
generation of microcracks and the solution thereof.
[0011] Patent Document 7 discloses a Co-Cr-Pt-B-based alloy sputtering target
30 comprising an island shape of a Co-rich phase and a B-rich phase based on a
eutectic structure between island structures made from a Co-rich phase based on
primary crystals. This technology aims to reduce the segregation and internal stress

in the sputtering target based on hot rolling to obtain a fine and uniform rolled



Pat ent Docunent 6: JP-A-2008-23545 Patent Docunent 7: Japanese Patent No.
3964453 SUMVARY OF THE | NVENTION 15 [Problens to be Sol ved by the

I nvention] [0013] An object of the presgnt invention ipdf ®Aiiogso71
Co- Or - Pt-B-based alloy sputtering target having high nmagnetic fz l ux density

and few mcrocracks in a B-rich layer, and thus stabilize discharge during

o cr ocrAmp e ABRE kBB inbro e, g AChORyEcond BT, Bk PRt yiskh 1 on
of the Nevegthaléss) ReftemoDakemedt 7pdsés @btin aapdvaydesusite tive irelatitve aftheluct
yield of deposition, and the present invention ajins to obtain the foregoing

ef f ect gnamﬁmw densif ane &, tqaéh@rp@wémegﬁ)dlpgdma]gwe@tm of Migesrasts t he

f or egoi | esult of intense study, the present inventors
di scove"’irﬂll\g’dIﬂ ﬁgﬂhonatlhg?%(gsa ble to produce a Co-Cr-Pt-B-based all oy

5s;ﬂl9ﬂ2]er|ng target, which is free fromm crocracks and nade froma fine and

uni for rpgtgll-,ﬂ Bgc%éH}cq u\"e_,A ngﬁ@zgggong an ingot structure nade froma
Co- Cr - Pt - B- based based on the control of processing nmethods including

pr eci sé’&tem Dﬂqlmenf&r@?-ﬁgZQaﬂ-@OBé&t treatnent, thereby forma high

qual it n ably inprove the production yield.

[ 0015] ?@gﬁgéﬁéﬁﬁgﬁ %p‘}%a ggaﬁ'q?bggg the present invention provides: 1)A
Co- Cr - RatBntoeimahi 4}yJ|3.w20w.|45g1t ar get wher ei n nunber of cracks of

5PCT/ JP2012/ 063071 O. '810 n_a B-rich phase in a 100 pm x 100 pm area
100t el d Rstent Bagument o {P'é\:ago 23848, [0016] The present invention

addi ti gALhYDBEMUEAES: JP-A-2008-23545
Patent Document 7: Japanese Patent No. 3964453

SUMMARY OF THE INVENTION
15
[Problems to be Solved by the Invention]

[0013] An object of the present invention is to obtain a Co-Cr-Pt-B-based alloy
sputtering target having high magnetic flux density and few microcracks in a B-rich
layer, and thus stabilize discharge during sputtering and additionally inhibit arcing

20 originating from microcracks. The inhibition of arcing enables the prevention or
inhibition of the generation of nodules or particles, and improvement in the product

yield of deposition, and the present invention aims to obtain the foregoing effects.

[Means for Solving the Problems]

25 [0014] In order to achieve the foregoing object, as a result of intense study, the
present inventors discovered that it is possible to produce a Co-Cr-Pt-B-based alloy
sputtering target, which is free from microcracks and made from a fine and uniform
rolled structure, by adjusting an ingot structure made from a Co-Cr-Pt-B-based alloy
based on the control of processing methods including precise rolling or forging and

30 heat treatment, thereby form a high quality sputtered film, and considerably improve
the production yield.

[0015] Based on the foregoing discovery, the present invention provides:
1) A Co-Cr-Pt-B-based alloy sputtering target, wherein number of cracks of



2) The Co-Cr-Pt-B-based alloy sputtering target according to 1) above nade
fromCr: 1 to 40 at% Pt: 1 to 30 at% B: 0.2 to 25 at% and renai nder
bei ng Co and unavoi dabl e inpurities. [£017] The presentsd pV@HYd13N063071
additionally provides: 3)The Co-Cr-Pt-B-based all oy spu(%-[:lerl ng target
according to 2) above further containing, as an additive el errent one

o I S 7SS RS 108 g wiareb e o) oo feef ™™

i nvent igmeggidi tional ly provides: 4)The Co- Cr Pt - B-based all oy sputtering
target accordi ng to any one of 1) 3) above, wherein maxi num
a8t i ¢ per meabhe Prgsqmiriryegntion @dmnailmrgvldaw ection 15relative to a
sputter face is _ I
provi de 5) TheT%%(%dﬁt 33géggé%lllwggﬂfst%ﬁﬁ]Earp%gﬁadrrg@lgatgg@ b v%grjn%o any
sone of fﬁc)thI 4)toa¢EDaé/o, Rher o 80 @ty 8: 02 tol8at¥di@andi renihdérn Zeing @o and
direction re! ﬁlve to sputter face is 35 Oe or nore. 20 [0020] The present
i nvent iBIRVAIEFOIS BARYTEESor ovi des: 6) The Co- Cr- Pt - B-based al | oy sputtering
og@at accordi MR ; wherein relative density is
9 A)gr hi gher. FE gli ﬁet pr ergfggt]aqotrllt\i})eﬁv?? gdl tionally provides: 7)A
met hod Hor prodlbe n@oeCIGBt-&bERGCBaﬂasedplattermg dpiget eadaogdingr tret2)2Bbove

i ncl udi t hot ro ased allo
cast ' e CobliTe s A8iadsPivE,SRoBny Phe (o mpo G eRorahty sPIfcieR fRET b at
10an el OrR.llﬁt'lfa?rPrr Rbe Nef, SEOFioY, (s sindandnra@CainduRtof 0.8 dt%06F micPe RhE R &%
t ar get haV| ng no nore than 10 cracks of 0.1 to 20 pmin a B-rich phase in a
100 pmSk lesso pmarea (field of view). [0022] The present invention
g&?%}:a?:]ﬁlgl %’arpggﬁfé Brssent AR BR My prodigd:ng a Co- G- Pt-B-based all oy
The Co-Cr-Pt-B-based alloy sputtering target according to any one of 1)

to 3) above, wherein maximum magnetic permeability (umax) in a horizontal direction

15 relative to a sputter face is 20 or less.
[0019] The present invention additionally provides:
5) The Co-Cr-Pt-B-based alloy sputtering target according to any one of 1)

to 4) above, wherein coercive force (Hc) in a horizontal direction relative to a sputter

face is 35 Oe or more.

20 [0020] The present invention additionally provides:
6) The Co-Cr-Pt-B-based alloy sputtering target according to any one of 1)
to 5) above, wherein relative density is 95% or higher.
[0021] The present invention additionally provides:
7) A method for producing a Co-Cr-Pt-B-based alloy sputtering target
25 including the steps of hot forging or hot rolling a Co-Cr-Pt-B-based alloy cast ingot,

thereafter performing cold rolling or cold forging thereto at an elongation rate of 4%
or less, and machining the ingot to prepare a target having no more than 10 cracks of
0.1 to 20 pym in a B-rich phase in a 100 um x 100 um area (field of view).

[0022] The present invention additionally provides:

30 8) A method for producing a Co-Cr-Pt-B-based alloy sputtering target
including the steps of hot forging or hot rolling a Co-Cr-Pt-B-based alloy cast ingot,
thereafter quenching the ingot to -196°C to 100°C, and machining the ingot to
prepare a target.



i ncluding the steps of hot forging or hot rolling a Co-Cr-Pt-B-based all oy
cast ingot, thereafter quenching the ingot to -196C to 100C, and nachi ni ng
the ingot to prepare a target. 6PCT/J§201 2/ 063071 [%ﬂJﬂﬁ@W@é@@ﬂ
invention additionally provides: 9) The nethod for producing a
Co-Cr-Pt-B-based alloy sputtering target according to 8) above, wherein the

= Pt - B- base or hot rolled, and
Eﬁ%’r%af ter wat e?hég é’é@ﬁ?@%r@@%dﬂ@oﬁh&g Y'glsgventl on additi onal | y
provi dey: 10) The metl’mzﬂ féuorpr@dlminglmg:@da@tcmba&ea-blaﬁﬁ@paﬁéMg targeteri ng
target according to 8) ab wherein the Co-Cr - Pt-B-based aIIo%/mcast i ngot
is hot %P&H'Jﬁ 8P1§P°V%»I Wbﬁre'%iﬂ%ﬁ pﬁe@éﬁfﬁeba%ﬂl&ye@ﬁ%'ﬁgptds hobireed gh .

[OOZS]Wr&[ﬁ%@P_tB?_ i ase %&égnally provi des: 1011) The net hod for

produci ng a oy sputtering target according to 8) above,

Swhaseqgi n t he @-Ue@e&ﬂan@t@hla@dltﬂmmﬂylmgmdess hot forged or hot roll ed,

andther after ench th I| i.d nitro 26T res venti on
2adi 1 a1y pr 30 coetodb orrpeodhing i (G- CrioRRgl o g g4

al | oy Rebtdfih '&985 ﬁbgﬁé whereht g EolOr-PRBAIYS S cht lﬁ@tﬁéhoﬁhﬂ &d or
wherein the -Cr-Pt-B-based alloy cast ingot Is heated 800C t© 1100C,

and sulfjoécollads andtthefﬂafﬁenguenclmd witbragblowepfan.5% or | ess. [0027] The present

OB b e basclhapropRiNtER s o BT BrPetor oduci ng the

10Co- Cr - Rt B- basethal meshaeb it @mdlﬂ:lﬁ@rag&l"o-@@mtfl}“b@geﬂOalw?yspﬂﬂemig lérfb@ 6)

above based on the gr oducti on net hod accordi ng to any of 7
A

above. Ac60EHaER 8) AR WheReEhiheROyGEPHE- %?Sﬁﬁp@iqyoffaséﬂﬂ%t's sz frsgeg oélbl e
Lo pr oo folRdCar Qrthge'agt'gpﬁﬁsﬁcﬁéd Qi ?lﬁHH ﬁifr’g@@nt arget having high magnetic

flux density én ni crocrac s1hna rich layer. It is t her eby
pu®gdibl e t o st abhé presefit snreatiga adiditiongllg poovides:ng and addi tional 'y inhibit

i (1 3 Py "y ERamafied e PRV fp GbCe g-BRbet AIFb! SPaReihiaget

151 nhi bi acEBRIIKERE My SRl &f 7)0RUY 5 aBbvdAlvhéfeifthe Co-Cr-Pt-B-based alloy cast

ingot is heated to 800°C to 1100°C, and subject to hot rolling or hot forging of 15% or

less.
[0027] The present invention additionally provides:
13) A method for producing a Co-Cr-Pt-B-based alloy sputtering target for
20 producing the Co-Cr-Pt-B-based alloy sputtering target according to any one of 1) to

6) above based on the production method according to any one of 7) to 12) above.

[0028] The present invention yields a superior effect of being able to provide a
Co-Cr-Pt-B-based alloy sputtering target having high magnetic flux density and few

25 microcracks in a B-rich layer. It is thereby possible to stabilize discharge during

30

sputtering and additionally inhibit arcing originating from microcracks. Consequently,
the present invention additionally yields an effect of being able to effectively prevent
or inhibit the generation of nodules or particles.

Moreover, the present invention yields a superior effect of being able to
decrease segregation and internal stress in the Co-Cr-Pt-B-based alloy sputtering
target and thereby obtain a fine and uniform rolled structure, and consequently form

a high quality film as well as considerably improve the production yield.
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Mor eover, the present invention yields a superior effect of being able to
30 decrease segregation and internal stress in the Co-Cr-Pt-B-based all oy
sputtering target and thereby obtain ayfine and uni forg@fpjlldma%éygfpre,
and consequently forma high quality filmas well as considerably I nprove

t he production yield. 7PCT/JP2012/063071 BRI EF DESCRI PTI ON OF THE DRAW NGS
[0029J Fig. 1 is an S E)W\UIEQT polished face of the
target of the pr esent% ﬁﬁ%‘géﬂ%ﬁa r epr e@gﬁ?ﬁgwlgféganpl e in which
h&e0@9ly any cracks are generated in the B-rich phase. Fig. 2 is an SEM

m crogrghy l t dtymRsative
Exanpl emgndqg%\ﬂe%rg&gﬁ%@#%gggmgs nsmsébérﬂ%? O@gb?;ggstage geﬁéer at ed
i n t he peesénthinveatien amanem@em| edrapleOin THiich N\ENIYI anly [©@acky are

the mater, al.s  of - B-based al l oy sputtering target of the
5igfesentgelnr‘?v%tf‘? iighe Pe%&bgﬁﬂ?eatl vely, there are the following: Co-Cr-Pt-B

al I oy rmge2fis R @EM %%ﬁbed'gpﬁts%omﬁ’ﬁ Hets%rfﬁgeaéc%shgd ch@ df%@ﬁar’ﬁe%asaé‘d

remai nder being Co unavoi dabl e i npurities; - | oy nade
f r om CrCormpa@twe Bxamplet and at iepgesentativesexample i wblcm wmemus cr@cm aae %

% [ nder bei ng Co and unavoi dable inpurities,
- e%ﬁ‘%ai%%@%‘epﬁ 1to 40 at% Pt: 1to 30 at% B: 0.2 to

25 at% Ta: 1 to 10 at% B+Ta 1 2 to 26 at% and remai nder being Co and
unavoi dable inmpuritie made fromCr: 1 to 40 at% Pt:

120 to 30 at% B: @Eﬂle@@Eﬁ%R'RJION QéTibEéN\vﬁE'\Elﬂhi 1.2 to 26 at%
anedsgemai nder being Co and unavoi dable inpurities, and Co- Or Pt B-Pr alloy

o e o 8 malerals ot the: ot LRl baSedcaloy Sofleria bt of thé *°

at% B+Pr: 1.2 '%\8%

i mpur i tor&Sent lnventlon r PresentatlveTWetfhéréfﬁirérth@félléWi‘ﬁ efdecripts %‘Hog‘ made
sputtering ta ormn netic 25 f hard di sks 0031]In a

r
sput t efffong Gra 8@t40nat‘}’a Pt dnﬁoc%o @t%PB 8-t 38 adfa, @ﬁdd@maindﬁrrt@pmg Gchan

resen d 4he r t hat
Shehi ovaalEble BnBliiess Reo-E; P G by BRRRCGLY, ERY SRR RE 38580 m
100 pmatyoed: ({2 & 25 ait%y Oem)l. to31D &9 3B}IThe1 Reto6’ &%léﬁd F&iﬁémdeﬂbéﬂ &g ei n
refers to a region (matrl X) cont ai anr;ll% nore B than the Perl pheral regi on,

and i s a88pdravoidable impttikes Haedd-PiRnka glloyamagerframdhr sletoadh@ ab%p Pt tio
phase. 3 %ts/oc%a@ﬁﬂg%é{a/e 'FW Ec?ﬁb'lﬂ%t %’ﬂ%t 1'?963%{1 al a%@greﬁ{alﬁdé}arﬁfﬁﬂ%al I oy

exist in the's armun

B- ri ch Quhase unaVbldabmwlgdeﬂqesndbr@r-PnBt-Ra aaldgllmadefrarmcnﬂ o 48 at%, Pt:her

alloy- . Boaton 8267 238 5%, Ru: 1 to 10 at%, B+Ru: 1.2 to 26 at%, and remainder
being Co and unavoidable impurities, and Co-Cr-Pt-B-Pr alloy made from Cr: 1 to 40
at%, Pt: 1 to 30 at%, B: 0.2 to 25 at%, Pr: 1 to 10 at%, B+Pr: 1.2 to 26 at%, and

remainder being Co and unavoidable impurities.

(=

These materials are effective as a sputtering target for forming a magnetic

5 film of hard disks.
[0031] In a sputtering target made from Co-Cr-Pt-B-based alloy containing B, the
present invention provides a Co-Cr-Pt-B-based alloy sputtering target that achieved
10 or less cracks of 0.1 to 20 ym in a B-rich phase in a 100 ym x 100 ym area (field

of view).

30 [0032] The term "B-rich phase" used herein refers to a region (matrix) containing

more B than the peripheral region, and is separated into fwo phases; namely, a
matrix phase and a B-rich phase. Microcracks of the sputtering target made from Co-
Cr-Pt-B-based alloy exist in the B-rich phase. Moreover, while the shape and amount
of the B-rich phase will change depending on the additive amount of B to other alloy-



based netals, the B-rich phase often has a shape of cirrocumulus cl ouds
(mackerel clouds, altocumulus clouds) in the matrix as shown in Fig. 1 and

Fig. 2. Wil e cracks are norgrally formed in SSE
| i near shape (rod shape), or |ightni ngérghape t he si zeFaCf[Jt he Cr}{%@i@-p{a

referred to herein indicates the 5 Iength upon |inearly neasuring the
rC|n ks i's

ks f to | t h th f
ot oot &Ry TREIS dAGHHi6h RIGSH CiLRas AriaaPd of BoBHna Souds Fitgel "o, 1
to 20 Rilﬁud§‘%ltob§mufﬂs¢él@@d§)the hig3be'shelm iafFigM éné'ﬁ% are hardly
identified in the target structure, and conventionall ere was no

recogni tion t haWhilectrasks eee ngowelly: farseed rneag?éememttﬁdaﬁpef lingari shapeviied t he

or abl e PRebna BRI shaPE: th, BlCor Wi Eritds Rl TRLSE B Hlieith e 20

sPmin Serzgchau@orpmﬁéémmﬁea‘suﬁtmgath@bf@ksofforﬁowé@ndttl@emé etHee kend ﬁtéreof | ead
to the fracture or crack of the tar itself. Since the nunmber of

mi cr oc {619 GRUsed oyt erashs jhatiested Brtha dength of sisk CrRks. VYIRS Prohlematie eed

20 pm i I I n esent invention it could be said
t hat thé(; ?gﬁﬁtﬁr@ gfﬁgn@ g@ragcskg{%\? E)a%%% to 20 pmis sufficient. [0034] The

pr@s®nt i nvent i Gracksobf ghist isizel are rinnrdlyoﬁd&rﬁélednm mlaaelctargﬂiustndctb;e, and

k f Th f 0,,1to
b oo Ol dhr fastnG meorlin gt Sl arb At esuss tHe GSuatons "
10t he B- igf cdiciplgasfher GhicrabRs HIE 1883 %héIQQ) PAriRgsizé] Hel ab votevdudelaRy 1

m crocracks or | ess. Wien the nunber of m crocracks exceeds 10 mni crocr acks
it is mertigdaspreblerndn ithehpeneratios ajaieingt Moreererawbile gralsi thgt exeeed 20

o cr oot Yiad B HEbBMet 8 2 B S SRR BREECorH0EE Fahdf JHIREINGS e
macr o- draatke cﬂ%ﬂ’aeldbﬂthe?&r?m itstfif. BitceotHeenurabaeofinistocickd of @ pes 2dees not
correspom? to the target of the present invention. Accordingly, the present

! vent Wl TR NG/R4SP MhNLeBgKs faalexeaast 28rHDf INaFiae rfergenasyiadati He « ho

15 o sopiy o aYont <ot £ BAld gt MEE LRI of AIRABEIARE B 01 to R 1T

cases, sufficientnecessary to el aborately control the heating and rolling of
the Co-CrPt-B-hased all oy. target materi gl .. One such rreb_godls heatln t he
cio# - pt - B- baselhaIRrgyeRGEVeNfigB topk Rateulap npie oxt, thee fulkiesae ycauseds BY gi ng

or hot nﬁuF}d&ré‘&(st BPP J”%EO im aTﬁQ'ridn'i‘tS’err GOMrbeAcRE of T4 6 2P i bé%?é‘r teg;

cold rolling or co rging the ingot at an elongation rate of
and addie postzémy lnisatecsisagryt ﬂmecausgaoﬂwet nmumbepaf microCmacks e BPacH pha€s07 1

0 emer 0 M 10p Ty 480 3 Sred fisd d Siewia be 10HpIdeEcks S lese, Vifien, Me

procesqunided Hetibrracks8eReedds hboﬂﬁcﬂo%rmf Gf iﬁe%o?rp&s%é%bmﬁ tR&ASi S
before perform ng the hot forging or hot rol I'ling process. The heat

t r eat mgenetaiion ¢fsarp|@gfcturlmdhbea°p¢tttermg@frﬂmta‘rget;,;u ng or hot rolling process
e sane in the other Qcesse ribed in hIS S fi.cagio
SPREL" he gener difeh CHEURRTEERAReRE 3he) AGNprf ol deBBRFke nE e Brieh . 11
i s desphabé ofttRe RarfdedreRceetd T0HitrdgraksC 8indef MaBidIEragks AxcebaMgaza @ ate
of 4% or less in accordance with the B content.

25 are often generated, such target does not correspond to the target of the present
invention. Accordingly, the present invention effectively inhibits the generation of
arcing by regulating the fine microcracks that could not be recognized conventionally.

[0036] There are several methods for inhibiting microcracks of 0.1 to 20 um. In
all cases, it is necessary to elaborately control the heating and rolling of the Co-Cr-

30 Pt-B-based alloy target material. One such method is heating the Co-Cr-Pt-B-based
alloy cast ingot to 800°C to 1100°C, repeatedly hot forging or hot rolling the ingot at a
rolling reduction of 15% or less, thereafter cold rolling or cold forging the ingot at an

elongation rate of 4% or less, and additionally machining the ingot to prepare a Co-



10 [00371The ingot is elongated into a plate shape after being subject to
cold rolling or cold forging, and the elongation rate |s set so that it

does not exceed 4% as described above.g Specifically, @,th 2GOESsHE4 ons
are to performcold rolling or cold forging upon adjusting t ongatl on
rate according to the B content so that the elongation rate is 4% or |ess

in cas ne the con i to 8 at% the elongation rate is 2.5% or
| ess |?“%@?%‘?Qraé‘%%’r?@”@%@hﬂﬁiwgl s up to 10 at% and the elongation rate
is 1.5%or |essNbfe aaResindeetife teRpBratord ontthé materiad dbdredsts durln%1 the
Since the reduction of the el ongiatl on rate neans the decrease in the cold

wor ki ndorgingor talinghaipeess cthel hsatingrei 830 (4 to 1 ¥X Eda performgrtanya case-biyhe
rate of, g%f%é'ggns, ?é ﬁ@ﬁérﬂ%@cﬁ% (ﬁgf fo‘qﬁé’“éH %‘3 3Bk rﬁg&l%e%gl Ny a[h%g\iw] The

magnetlc y TS correl ated manelcp
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that will not cause an norma di sc arge 2 X1 mum nagneti c
per neali$ Uesiyat(lprtap)eriqnmt ¢add lrolling antcalld Eirgingt atcan elsingatioe rate ofdsprueser
face is_20 or rcive force (Hc) in the horizontal direction

. dth
rel ati vréa%orfiﬁggég‘ﬂhatg‘ﬁ é&ggt%lo 35 OCe or nore. [0039]Cold rolling or cold

1of oghng is an efhefigotss BRMGatdPint@ BRIt haplr #tat Heng BEbjest © cdidl réitidgsed
alloy plate and increasing the magnetic flux density. Nevertheless, 30 the
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forgin ase ongation rate ate 1s an
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Wth conventjonal techpol og?%/ it could be said _that there was noo} hnol ogy
that aGSRAaboRnrate ds At Bh 18ss & &Ps?ﬁé"”?‘?fﬁe% BgCrrigst s pr & eAtpiR&d on

15t he Co'é‘iér@atl% éféﬁls?dg%aff |28 ik E?:%%es Wrﬁ,'ré RO BSESHENL |§ dbgtnéf’)f(’o %g% QHIE of

m crocrac min a B-rich phase in a1 pm ar ea
(fiel dedﬁngatlew)rata)isbb5%)orrﬂess m:casﬁeswberd thesB cpoendjsTue té ORlab¥. ng met hod

b dopt ed d f he fl de t
Coher w0 Sihch e Teion s tre RIGion ale i Riisfecr sAt hesold 00
repeat adiingoratborBbnRnehe! ﬂ&@laémtyt O | difeadd dight! g ﬂh@dvab' g of

15% or | ess, imed ately quenching thé ingot to -196C to 100C, and
machl mongurIemd:&aof Wocmkprcepd)eecmsdzdnerablynedlce@,sed al l oy sputtering
t t. rret ho case

20} BREE acer y ar (The MTad s Bl G0N Bbatflated folfie! Maietd Befifigguiity, and,oq

f or gi n@oéfcnhé)foré@ lof it sphh@r fd&Q!lrétﬁloWaIrﬁbth%@Q\l'cﬁ*ds (e Hﬁé@ﬁléﬂ?ﬂhx dEheuty
wat er-cool ing nethod is the nost sinple and effective quenchi ng net 15

[ 0041] Nt Bwrease as the onagnetipuperomeatilitywf Hbel sputter aseqlirgetion- Measeﬁ Dby
cast i i j t i Of: r I i wth
Co onithe il st B AL pheeh PR=ChrdBlr BbkiiBs, B0 B sRUEPRLEY 17
conpar iobedin tsuffigiéstr nagektio fluxt density thaarwilldystnéage any tatortnae disphiapgeent
and handling are even sinpler
5 when the maximum magnetic permeability (umax) in the horizontal direction relative
to the sputter face is 20 or less, and the coercive force (Hc) in the horizontal direction
relative to the sputter face is 35 Oe or more.
[0039] Cold rolling or cold forging is an effective means for applying strain to the
Co-Cr-Pt-B-based alloy plate and increasing the magnetic flux density. Nevertheless,
30 the application of strain beyond a certain level must be avoided since it will increase
the number of microcracks. Performing the cold rolling or cold forging based on the
elongation rate of the plate is an effective method for elaborately controlling the

foregoing strain.



In addition, as another quenching nmethod, the Co-Cr-Pt-B-based alloy 20
cast ingot is subject to hot forging or hot rolling, and then quenched with
liquid nitrogen i mediately thereafterg In the foregoigWr GaSR12l6H63071
guenching effect is higher than water cooling, and nmagnetic properties can
be i mproved. Since nmuch of the effect of preventing nnicrocracks depends on

sane, the. of fectt (AERlRAAP edtinel s, CRCLhLCBR, Siid el be At G927 1

al | of tedlendloge gmtraapied an alohgatien reteodf the forégoing levelf Rorbbver, basedt s
effective to cool the ingot to 100C at |east within 2 hours. It is alq?o
s n
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5st r ai n viewa) toi kse il Otmiorboracksdor liesg. t he hot forging or hot rolling process
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SRt o f oy dLe IeUoRadDETRg Byds SHOPIAS i EheRag R ReSNG SR 1 o

nor mal rh&GMAIAAM Gendifle IS DR woidsC AEEHINY al O§-CrifEs a%@@%‘ll%&%%@?r&q&tté ain

that was Tntroduced during high tenperature to renmain can ~yirelded if the
i ngot i89086dretl 003 C3 epeatedtyshotAargingios dwt colting the itgai @t wa rallinghedestien

coper (o s ofeRel pBneiai §Rtndring s it 38 6Fad e 09t AR Rire e "

1oper f or the ihgtetto prsrre Ob-troPt-Babaseidalloy spekieriag thketbrittl e B-rich phase
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can be prevented and, since the additional cold rolling or cold forging is
not required, & the aHerehipg metbodrin e fW@Q?'nQrﬂfﬁSBi emediatelyatier thpbes, it

| ut r ed, . _ . it s
om 100 e PSSR By Bt RRCRRCSutipotlo heh forbh o A B W nBOER R ter
by quertoblethéordeaidegld). hEhé ngater-cobling methodtis athevawst simplduaed difectivy of

hot forging or hot rolling can be maintained even at nornal tenperature,
and thé‘g’ E'@'@Q rB‘FtthoHcr easing the magnetic flux density is vyielded.

forging of the Co- Cr- Pt - B-based a ast ingot, it cou e sald that,
nor mal lifgotiis subjeal tbehotiforgingf @r hot eolling, harxd thére quepohed withoablowen fADC,

d hot | . t f e | t at 15% or. | . . Hot | Li t
For oi ndmniediaBly HireafibO g (8 Shefile $2e6F i 8HRE R roPRRaS S WalBE t ur o
(dendr ichglid, tHEfe s &in adHrth§d irftHaR R BJUIDhieHt BnbharfRg fapd LveA sislephape
and introducing strain. Intfoduction of strain is effecCtive fromthe

perspective of Innadditienngst arothayswenchingusethodi thg. CeaCoBLBHvisad aley

20P" esentc:angned%tti I8 surjct?b %%gifbirg\fﬁg e&reﬁgtnFolﬁ)rqg,tgﬁd R dupetn'cﬁ'ed with liquid

25

30

nitrogen immediately thereafter. In the foregoing case, the quenching effect is higher
than water cooling, and magnetic properties can be improved. Since much of the
effect of preventing microcracks depends on the temperature during rolling, if the
conditions during rolling are the same, the effect will be the roughly the same as
water cooling.

[0042] In all of the foregoing cases, a faster cooling rate is preferable, but it is
effective to cool the ingot to 100°C at least within 2 hours. It is also preferable to cool
the ingot to normal temperature within 30 seconds in order to increase the quenching
effect. In other words, this is because if it takes more than 2 hours to cool the ingot to
100°C or lower, the strain that is introduced during the hot forging or hot rolling
process will decrease due to the annealing effect, and the improvement in the
magnetic flux density cannot be expected.

[0043] When cooling the ingot to normal temperature, the effect of causing the



based all oy sputtering target, one or nore elenents selected fromCu, Ru,
Ta, Pr, Nbo, Nd, Si, Ti, Y, Ge, and Zr nay be contained in an anount of 0.5
at%or nore and 20 at%or less. Theseqgl enents yield therabheah 83071

i ncreasing the magnetic flux density. [0046] As specific exanples, used nmay
be, for instance, Co-Cr-Pt-B alloy made 25 fromCr: 1 to 40 at% Pt: 1 to

30 at % _,B: to 25 at % and.renmainder bein .U i d .
Cmpur e e s SeBGe BflufE TR ihgRfle © (g G PerBldp  tag oo
B: 0.2 ihgot28 ctioted W 301lsdconte. Al siibseduedt dquéfchifg atiftindredse pets)der it bei ng
Co and unavoi dable inpurities, Co-Cr-Pt-B-Ta alloy made fromCr: 1 to 40
at % Preould be szid ihak it s desivable tosseitdR) sqepnds ag the uppes limitr andicopl the 26

at% a i i gpz(fg ggﬂl unavoi dable inmpurities, Co-Cr-Pt-B-Ru

allo ”rg%detqm%ﬂgg:h%}lﬁobd‘l a }Qe -1 to 30 at% B: 0.2 to 25 at% Ru: 1
y ( : .

sto 10 at% B+RuBy pberformirdShet fargmador lestariollihg; cheiksdofGhednittlelBarich phase

inmpurities, and Co-Cr-Pt-B-Pr allqy made fromCr: 1 to 40 at% Pt: .1 to 30
a{n&; B:Cah ke prevented gpdpince the, a@é%an% cqid pplling og cold tasgingys nehgequired,
12PCT/ 1863 i i Lakab 'F%)ég [

[ 0047] ‘}Wﬁt%ﬁ;% sputgtgérPﬁ?ﬁ%g’%{wﬁﬂggaﬁdm%%wﬁﬁgkﬁrtggi ng r'r@%eﬁsgﬁg?ethe
maxi mumuiceapnackscobherinteaB0 | imyin (30Berich phaséhé BotGd pnt 21 100 petarean (fiedd af i ve
to the s L5tt r {11 ce can he ma]de to be 20 or |l ess. Mreover, the coercive
force (‘"—@f topg @"HS'HCE SaP" 'GP¥ection relative to the sputter face can
10al so be nmade t ovierecier By queABH Shardening) the ingot sREStrain fifat WaCntrBdubedased
all oy sputtering target produced as descri bed above can achieve a relative

densi t YPYowapoihet feigirgor hokelling £annbe meaiptaingd euemttrwma]{ampera@ﬁfﬁse
t t i i he. tion rticles. 10
Lar 90t g Re] oFhERREIE RO aBhEN etk RanLFicaioned: Lo of particies. 10

apd44ponpar at i veWhilerthemsis iopartichkr linitation B aing hetrallirey oehet forgihg wsthet i ve,
o R E M obaeg Al ot bt T S8l e ol e, o lese "
57 napiEEIENE ool U k8BRS oy ssBm e ang il Bl RS TIEE
mat er i d5%raddéeds: dtotCollingoraidhfoRjing 18 effeétiveBfrod0the perspective of destroying
the cast structure (dendrite structure), forming a uniform structure, controlling the
shape and introducing strain. Introduction of strain is effective from the perspective of
increasing the magnetic flux density.
20 [0045) With the present invention, as an additive element of the Co-Cr-Pt-B-
based alloy sputtering target, one or more elements selected from Cu, Ru, Ta, Pr, Nb,
Nd, Si, Ti, Y, Ge, and Zr may be contained in an amount of 0.5 at% or more and 20
at% or less. These elements yield the effect of increasing the magnetic flux density.
[0046] As specific examples, used may be, for instance, Co-Cr-Pt-B alloy made
25 from Cr: 1 to 40 at%, Pt: 1 to 30 at%, B: 0.2 to 25 at%, and remainder being Co and
unavoidable impurities; Co-Cr-Pt-B-Cu alloy made from Cr: 1 to 40 at%, Pt: 1 to 30
at%, B: 0.2 to 25 at%, Cu: 1 to 10 at%, B+Cu: 1.2 to 26 at%, and remainder being Co
and unavoidable impurities, Co-Cr-Pt-B-Ta alloy made from Cr: 1 to 40 at%, Pt: 1 to
30 at%, B: 0.2 to 25 at%, Ta: 1 to 10 at%, B+Ta: 1.2 to 26 at%, and remainder being
30 Co and unavoidable impurities, Co-Cr-Pt-B-Ru alloy made from Cr: 1 to 40 at%, Pt: 1
to 30 at%, B: 0.2 to 25 at%, Ru: 1 to 10 at%, B+Ru: 1.2 to 26 at%, and remainder
being Co and unavoidable impurities, and Co-Cr-Pt-B-Pr alloy made from Cr: 1 to 40
at%, Pt: 1 to 30 at%, B: 0.2 to 25 at%, Pr: 1 to 10 at%, B+Pr: 1.2 to 26 at%, and



20 at% and renai nder being Co and unavoi dable inpurities was subject to
radi o frequency (vacuun) nelting. The resulting product was cast using a

nol d, which is configured by cobalt bqgng set on a coppﬁi%%ﬂt'&azgg?gbﬂ e, at

a tenperature between nelting point and nelting point 0 obtarn an
ingot of 200 x 300 x 30 mmt. Subsequently, the ingot was heated to 800C to

1100C, | | ed at 25rol.l.i ducti f 15% | ,
her earPOPTRSTPARY o A0 LERv ARG RIHeR e of 3. 00 and addi tionally
magdayined to obt @ith & tepideling ;car?et prodRR&F iiitte ahkY foraoing hidgehals, rtRél i ng

is repeatedly performed several ten tinmes at a rolling reduction of 1 to
15% perm@4asim trragnetic permealilitys (aaax i dhe charizentalhdiregtioneglativer tathe

{he. notPhoFt fase R BECFBRe B0 e ol deh? A dyeD eCoRRpe et R IRRE oo
sConpar atarizentat airptiion r¢l&tNdid theashslitier dace the alsdbeadieignss 85 qeoneriel ity

(prmax) and the coercive force in the horizontal direction relative to
the sputter facMOFpOVEl; sip'?a&é’eé%baﬂ%@wyPégqtﬁr@&d?@%a@ﬂU@@du§§ ng a

B-H nme iR -3%8) u | Aol o/ d el r of
m cr oc%ﬁé was mgsﬁﬁﬁhﬁgéﬁlﬁ%ﬁ?(@gﬁpgg/ 8%%8%‘6&?& e
manuf adaiged debgity FAmMelgpdense dargey js funthemetiestive fargprevertingetheegbnération
horizontal direction relative to the sputter face of this

(pmax) .n trth d
t ar get CM’? 7>'and the coercive force (He) was 49 Ce. And the nunber of

1onni crocracks of 0.1 to 20 pmin a B-rich phase in a 100 pmx 100 pm area
(field of view) was O mcrocracks. Note that the nunber of m crocracks was
neasur &kampPlekani ning five arbitrary 100 pm x 100 pm areas (fields of view)

nOSRAT of o of onp R ESRP INERYBHTIsT BB EiSrRY pARER o 1B RamieSind "

nunber GdmparatioerExdrmpless Natesthat thdss Estanmplédraré mmeedy ilwsmativedafidithdot h
t he Exan% es .and Conparative Exanphe,s. [0051] (Exanple 2) A Co-Cr-Pt-B
al | oy PAGPSTtIBYSRIONSIBOY Mo wWay: imiedobythesegExamples: In @ther watds, thed
remain i [ Qi
15frequeg)§§se?@a@83 n?re tlwgébo'?ﬂgbb Zsfmg}glyﬁégﬁép?’gdﬁg%fn %‘%cﬁ%&y é%‘s?ﬂé& Vgn?r%?d,
whi ch insodificeitiomsratbiebihandbel Exanepley irctudedinthisoippentiaur f ace plate, at a
tﬁ;apéjr ature between nelting point and nelting point +100C to obtain an
ingot of 200 x 300 x 30 mmt. Subsequently, the ingot was heated to 800C to
1100C, (Fxpwateetdl y hot rolled at a 20rolling reduction of 15% or |ess,

et CobeAeb G o8y PRl uih G 4 afh e ke Lo

20per meahbitdoi, tahd pemaindstdbeing OeERdY Bnavoidable impurities was subject to radio

frequency (vacuum) melting. The resulting product was cast using a mold, which is

configured by cobalt being set on a copper surface plate, at a temperature between

melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.

Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a

25 rolling reduction of 15% or less, thereafter cold rolled at an elongation rate of 1.0%,
and additionally machined to obtain a target.

Specifically, while the hot rolling is repeatedly performed several ten times
at a rolling reduction of 1 to 15% per pass, the hot rolling is adjusted so that the
ultimate total rolling reduction becomes roughly 50 to 80%. In the ensuing

30 explanation, the hot rolling was performed as described above in both the Examples
and Comparative Examples.
[0050] In addition, the maximum magnetic permeability (umax) and the coercive

force (Hc) in the horizontal direction relative to the sputter face of this target were



'force (Hc) in the horizontal direction relative to the sputter face of this
target were neasured using a B-H neter (BHU 6020) nanufactured by Ri ken
Denshi. Moreover, 25 the nunber of mjgrocracks was ' EPMVA
(rmodel nunber: JXA8500F) manufactured by JEOL. Consequen {Jﬁq*?é&g%gﬁwm
magnetic perneability (pmax) in the horizontal direction relative to the

and t ndhanDeR usind. A g R B o7t B PaR b Bt FRsREEMIERE 06 i
X 100 pneafienbél o hicricratiemnasamehstie osimcKE-ERMA G9RAkI hENMEH! 6XA)

A Co-Cr-Pt-B alloy raw material made fromCr: 14 at% Pt: 18 at% B: 10
at % arPO0EanaieachiEsed dYGHEQhd Conseauenth dhe mpaximune magnetisupgrargakildy r adi o

freque i : i D i d,

i on e BESH lorPihe ireotiBf g6 @Rt 14 % BB Thod BE S ot d 13 8R4
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target were 10 neasured using a B-H rret_erséBHu 6020) manufactured by Ri ken
Denshi Meibpddoihothtthe Examirles @ndriemparaivrR Examplasasur ed usi ng FE- EPMA
(pgeggl nunber: JXA8500F) nanufactured by JEOL. Consequently, the maxi mum

magnet i er bility (pmax) in the horizontal direction relative to the
‘sputtet(g?‘%f'gﬂéf)thi s target was 11, and the coercive force (Hc) was 72 Ce.
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a tenperature between nelting point and nelting point +100C to obtain an
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30 seconds or _longer in water of 20C, and additionally nmachined, including
sur f ac@ngaddgianadly machinedfnobtaimadariget| 0056] 1 n addition, the maxi num
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force (Hc) in the horizontal direction relative to the sputter face of this target were

measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,
25 the number of microcracks was measured using FE-EPMA (model number: JXA-
8500F) manufactured by JEOL. Consequently, the maximum magnetic permeability
(umax) in the horizontal direction relative to the sputter face of this target was 10, and
the coercive force (Hc) was 63 Oe. And the number of microcracks of 0.1 to 20 ym in

a B-rich phase in a 100 um x 100 ym area (field of view) was 8 microcracks.
30 [0053]
(Example 3)

A Co-Cr-Pt-B alloy raw material made from Cr: 14 at%, Pt: 18 at%, B: 10
at%, and remainder being Co and unavoidable impurities was subject to radio

frequency (vacuum) melting. The resulting product was cast using a mold, which is



30 neasured using a B-H neter (BHU 6020) manufactured by Ri ken Denshi.
Moreover, the nunmber of mcrocracks was measured using FE- EPVA (m)del
nunber: JXA8500F) manufactured by JEO44 Consequently, ghe, 1Y ?petl C
perneability (pmax) in the horizontal él rection relative to e sp

face of this target was 12, and 15PCT/JP2012/063071 the coercive force
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t he
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inpurities subject t re u vacJ n? t1ng e resulting

pfBeflict was cast using a mJI d Whl ch is confl gured by cobalt being set on a
copper (E%,{qprempl ate, at a tenperature between 30 nelting point and

mel ting point +100C to obtain an ingot of 200 x 300 x 30 nmmt. Subsequently,
the ingot was ha&iefri-Baldoy rawmeaedal masedfren Gr: Hek at%) IPtadBaat%. B:ol0i ng

ot 58, ehndef Do G AbbS LA RAb Al Brd 0SBt oS oL
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of 20C, and 16PCT/JP2012/ 63071
configured by cobalt being set on a copper surface plate, at a temperature between
melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.
Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a
rolling reduction of 15% or less, thereafter heated to 1000°C, hot rolled once at a
25 rolling reduction of 10%, and thereafter immediately water cooled (quenched) by
being held for 30 seconds or longer in water of 20°C, and additionally machined,
including surface polishing, to obtain a target.
[0056] In addition, the maximum magnetic permeability (umax) and the coercive
force (Hc) in the horizontal direction relative to the sputter face of this target were
30 measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,
the number of microcracks was measured using FE-EPMA (model number: JXA-
8500F) manufactured by JEOL. Consequently, the maximum magnetic permeability

(vmax) in the horizontal direction relative to the sputter face of this target was 12, and



addi tional ly machi ned, including surface polishing, to obtain a target.
[ 0060] I n addition, the maxi mnum magnetic perneability (pmax) and the

coercive force (Hc) in the horizontal 4direction relat Eylﬂ%%?é#%@gy@ﬂar

face of this target were nmeasured using a B-H neter ( manuf act ur ed
by R ken Denshi, Moreover, 5 the nunber of m crocracks was neasured using

ot R EGHER 1 G (HSh VAR 7 OBl the S o fofacpots GRER RO V.

to the asuld}?hés%ciﬁ #100 fyns xt BEn avea (fdld sFvibw)hwas@xhitraeraeks.ci ve force
(Hcmax) was 58 Ce. And the nunber of mcrocracks of 0.1 to 20 pmin a
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[0059]
25 (Example 6)

A Co-Cr-Pt-B alloy raw material made from Cr: 14 at%, Pt: 18 at%, B: 10
at%, and remainder being Co and unavoidable impurities was subject to radio
frequency (vacuum) melting. The resulting product was cast using a mold, which is
configured by cobalt being set on a copper surface plate, at a temperature between

30 melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.
Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a
rolling reduction of 15% or less, thereafter heated to 1000°C, hot rolled once at a
rolling reduction of 10%, and thereafter immediately air cooled (quenched) by being

held for 2 hours or longer in the atmosphere of a room temperature of 20°C, and



[ 0084] Subsequently, the hot rolled plate was machi ned, including surface
polishing, to obtain a target. 10l n addition, the maxi num nmagnetic

permeability (pmax) and the coercive %grce (Hc) in thepd}lepzz@qtz%(sg@ﬂectl on
relative to the sputter face of this target were neasured using a B-H neter

(BHU- 6020) manufactured by Riken Denshi. Moreover, the nunber of
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10Subsequmibtdcyackshe i ngot was heated to 800C to 1100C, repeatedly hot rolled
30rolling reduction of 15%or less, and thereafter cold rolled at an

ei%%éati on rate of 2.7% [0066]In addition, the maxi mum magnetic
per nealfExampleg(Pax) and the coercive force (Hc) in the horizontal direction

I h f thi 8PCT/ JP2012/ 7
meacur 6d usi ng A R FRUE BTOLFR TDBY AL G Ty ek TRO B 10

Mor eov ek, tdiR] Remafded! béringr%r%hsmamagﬂéurrﬁyumsngva%EsEﬁ&et (tg0fRio
nunber: JXA8500F) manufactured by JEOL. Consequently, the naXimum magnetic

15per mealfiequency praodunnmettinga ditiez tasudtingdprosivict wrasr easitusing aomplee veich tiser

f f h And th
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pm ar emdlfinglpdirmfand melting poaserdocCnR distafP by ih§ot of 200 x 300 x 30 mmt.
Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a

rolling reduction of 15% or less, thereafter heated to 1090°C, hot rolled once at a

20 rolling reduction of 10%, and thereafter immediately retained (quenched) by being air

cooled for 2 hours or longer in the atmosphere of a room temperature of 20°C, and
additionally machined, including surface polishing, to obtain a target.

[0062] In addition, the maximum magnetic permeability (umax) and the coercive

force (Hc) in the horizontal direction relative to the sputter face of this target were

25 measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,

the number of microcracks was measured using FE-EPMA (model number: JXA-

8500F) manufactured by JEOL. Consequently, the maximum magnetic permeability

(umax) in the horizontal direction relative to the sputter face of this target was 17, and

the coercive force (Hc) was 38 Oe. And the number of microcracks of 0.1 to 20 pm in

30 a B-rich phase in a 100 pm x 100 um area (field of view) was 2 microcracks.
[0063]
(Comparative Example 1)
A Co-Cr-Pt-B alloy raw material made from Cr: 14 at%, Pt: 18 at%, B: 10

at%, and remainder being Co and unavoidable impurities was subject to radio



30 mcrocracks. As a result, it was confirnmed that, when the B content is
contained up to 10 at% cold rolling at an elongation rate exceeding 2.5%

is undesirable. [0067] Results of foregei ng Exanples 1 tive
Exanples 1 and 2 10are shown in Tabl egz [ 0068] 15 F{(gygﬁ%qéx%gpﬁp

A Co-Cr-Pt-B alloy raw material nmade fromCr: 15 at% Pt: 18 at% B: 8 at%

d d | t bj ect adi.
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whi ch iconfifueanby eobal being 86ebh dbedbplersirfaed FakoRPY teﬁtpéraﬂ.ﬁe Medvgenat a
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bei ng ret al ned for 30 seconds or Ion%er in water of 2QC, and additi onal |y
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addi ti g,,rd he maxi mum magnetic perneability (pmax) and the coercive force
(Hc) in tlge hori zontal direction relative to the sputter face of this
t@ogat were 5 Hebsequehtlysithg hoB-rolledtplate Bras adachinednuncludingesutfgcd ken
Denshi reovFr t he nurrb r of mcrocracks was neasured using FE- EPVA

( model pﬁd?}?}@g %ng‘blt-ﬁ nufactured by JEOL. Consequently, the maxi num

lomagnet i c per neajpi dddition ptﬁé&hammdrhena@rﬁet?eogsémﬁeébnit?qpm&) aAlahe \@etdvé he
sputter face of this target was 15, and the coercive force (Hc) was 58 Ce.

And t héorganthts) iBfthai herizenialkdirestiop. relatiyeoty the sputieyafagerofcihistarget werer 100
pm x 100 ANr84 SRirdg 4 B-A Bhtet BMUBB20P R SGLAH Sy RIEH Bensf* MBI 6V
the number of microcracks was measured using FE-EPMA (model number: JXA-
8500F) manufactured by JEOL.
15 Consequently, the maximum magnetic permeability (umax) in the
horizontal direction relative to the sputter face of this target was 27, and the coercive
force (Hc) was 11 Oe. And the number of microcracks of 0.1 to 20 pm in a B-rich
phase in a 100 pm x 100 ym area (field of view) was 0 microcracks. Accordingly,
while the number of microcracks was 0 microcracks, since the magnetic permeability
20 was high and the coercive force was low, the magnetic flux density decreased and it

was confirmed that the resulting product is not suitable as a target.
[0065]
(Comparative Example 2)

A Co-Cr-Pt-B alloy raw material made from Cr: 14 at%, Pt: 18 at%, B: 10

25 at%, and remainder being Co and unavoidable impurities was subject to radio

frequency (vacuum) melting. The resulting product was cast using a mold, which is

configured by cobalt being set on a copper surface plate, at a temperature between

melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.

Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a

30 rolling reduction of 16% or less, and thereafter cold rolled at an elongation rate of
2.7%.

[0066] In addition, the maximum magnetic permeability (umax) and the coercive

force (Hc) in the horizontal direction relative to the sputter face of this target were
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(Example 8)

A Co-Cr-Pt-B alloy raw material made from Cr: 15 at%, Pt: 18 at%, B: 8
at%, and remainder being Co and unavoidable impurities was subject to radio

frequency (vacuum) melting. The resulting product was cast using a mold, which is

configured by cobalt being set on a copper surface plate, at a temperature between

melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.

Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a

rolling reduction of 15% or less, thereafter heated to 1000°C, hot rolled once at a

rolling reduction of 10%, and thereafter immediately water cooled (quenched) by



20 at% and renai nder being Co and unavoi dable inpurities was subject to
radi o frequency (vacuum) nelting. The resulting product was cast using a

nol d, which is configured by cobalt bqgng set on a co%%%%g?gbﬂ e,

a tenperature between nelting point and nelting point alrn an
ingot of 200 x 300 x 30 mmt. Subsequently, the ingot was heated to 800C to

tner ent 0 Foipel BP oy ssSndirThnder Brvatal of 30, 450 aBlrohRény maghiiec,

i ncl udiingugingfsarfaceqidlishingg to bbtaibhaaryed target. [0076] I n addition, the
maxi num magneti c perneability (pmax) and the coercive force (Hc) in the

hdi@ont al di r ekt addition) thei MaxinsumHpagpetic permeakilityf(Lmee angrthetcamseive

vor sovarrat 1 i el i otat ARl DRI B Seffectard SRRt etk oo

snumber : méam&éamé)ngra@raﬁtevﬁe(@my ewlmgnéﬁn.ﬁaetqmwﬁukémeemahlhrrmwemgneti c
er nea [ it In the ori zont a |rection relative to t esputter
1'9 ace of tﬁné% a&m&&cr@c S MRSt easyead: using 5EEPMA: Ympds! number: AXA-t he

nunber gy‘oo é’t‘hﬁfﬁ&f&i%%fb JéOLPC%ﬁ eﬁ%él’ft y, 46E %{éﬁm% c'o #%;@fﬁ%dbﬁg to

phase in a pm X m ar ea Vi éW) 1 NCrease
18 mi cr(pmaasq\, kstheﬁhsorazqnéahdmectibn rebaﬁve@ther spputtariface ofitnisitarpet Basdbtend i s

9 I d i | ti 4%
ndesi HapeEBra R rellic Vs 5805, Ay the rend i‘m‘qu“caé%e%rﬁﬁ?&%sﬁat fve
10Exanpl & B- rwhqorﬁyéwn d 10J abd & D0 ;[nﬂf&ala é{f alzifeae?&) Was 8ierock8ckd.-8 B (at %

0%netl cCoercive force eeeeeeeee |ity(
[0071]

(Example 9)

A Co-Cr-Pt-B alloy raw material made from Cr: 15 at%, Pt: 18 at%, B: 8
at%, and remainder being Co and unavoidable impurities was subject to radio
15 frequency (vacuum) melting. The resulting product was cast using a mold, which is
configured by cobalt being set on a copper surface plate, at a temperature between
melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.
Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a
rolling reduction of 15% or less, thereafter heated to 1000°C, hot rolled once at a
20 rolling reduction of 10%, and thereafter immediately water cooled (quenched) by
being retained for 30 seconds or longer in water of 20°C, and additionally machined,

including surface polishing, to obtain a target.
[0072] In addition, the maximum magnetic permeability (umax) and the coercive
force (Hc) in the horizontal direction relative to the sputter face of this target were
25 measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,
the number of microcracks was measured using FE-EPMA (model number: JXA-
8500F) manufactured by JEOL. Consequently, the maximum magnetic permeability
(umax) in the horizontal direction relative to the sputter face of this target was 15, and
the coercive force (Hc) was 62 Oe. And the number of microcracks of 0.1 to 20 ym in

30 a B-rich phase in a 100 ym x 100 ym area (field of view) was 4 microcracks.
[0073]
(Example 10)
A Co-Cr-Pt-B alloy raw material made from Cr: 15 at%, Pt: 18 at%, B: 8

at%, and remainder being Co and unavoidable impurities was subject to radio
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[0074]

[0075]

[0076]

20 PCT/JP2012/063071

frequency (vacuum) melting. The resulting product was cast using a mold, which is
configured by cobalt being set on a copper surface plate, at a temperature between
melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.
Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a
rolling reduction of 15% or less, thereafter heated to 1000°C, hot rolled once at a
rolling reduction of 10%, and thereafter immediately retained (quenched) by being air
cooled for 2 hours or longer in the atmosphere of a room temperature of 20°C, and
additionally machined, including surface polishing, to obtain a target.

In addition, the maximum magnetic permeability (umax) and the coercive
force (Hc) in the horizontal direction relative to the sputter face of this target were
measured. Moreover, the number of microcracks was measured using FE-EPMA
(model number: JXA-8500F) manufactured by JEOL. Consequently, the maximum
magnetic permeability (umax) in the horizontal direction relative to the sputter face of
this target was 15, and the coercive force (Hc) was 55 Oe. And the number of
microcracks of 0.1 to 20 pm in a B-rich phase in a 100 um x 100 ym area (field of

view) was 3 microcracks.

(Comparative Example 3)

A Co-Cr-Pt-B alloy raw material made from Cr: 15 at%, Pt: 18 at%, B: 8
at%, and remainder being Co and unavoidable impurities was subject to radio
frequency (vacuum) melting. The resulting product was cast using a mold, which is
configured by cobalt being set on a copper surface plate, at a temperature between
melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.

Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot
rolled at a rolling reduction of 15% or less, thereafter cold rolled at an elongation rate
of 4.2% and machined, including surface polishing, to obtain a target.

In addition, the maximum magnetic permeability (umax) and the coercive
force (Hc) in the horizontal direction relative to the sputter face of this target were
measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,
the number of microcracks was measured using FE-EPMA (model number: JXA-
8500F) manufactured by JEOL. Consequently, the maximum magnetic permeability
(umax) in the horizontal direction relative to the sputter face of this target was 9, and
the coercive force (Hc) was 73 Oe. And the number of microcracks of 0.1 to 20 um in

15 58
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pm i n Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot rolled at a
rolling reduction of 15% or less, thereafter heated to 1000°C, hot rolled once at a
rolling reduction of 10%, and thereafter immediately water cooled (quenched) by
being retained for 30 seconds or longer in water of 20°C, and additionally machined,
including surface polishing, to obtain a target.

[0080] In addition, the maximum magnetic permeability (umax) and the coercive
force (Hc) in the horizontal direction relative to the sputter face of this target were
measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,
the number of microcracks was measured using FE-EPMA (model number: JXA-
8500F) manufactured by JEOL. Consequently, the maximum magnetic permeability
(umax) in the horizontal direction relative to the sputter face of this target was 12, and
the coercive force (Hc) was 72 Oe. And the number of microcracks of 0.1 to 20 um in

a B-rich phase in a 100 um x 100 ym area (field of view) was 3 microcracks.
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[0082] In addition, the maximum magnetic permeability (umax) and the coercive

9]

force (Hc) in the horizontal direction relative to the sputter face of this target were
15 measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,
the number of microcracks was measured using FE-EPMA (model number: JXA-
8500F) manufactured by JEOL. Consequently, the maximum magnetic permeability
(umax) in the horizontal direction relative to the sputter face of this target was 15, and
the coercive force (Hc) was 62 Oe. And the number of microcracks of 0.1 to 20 pm in

20 a B-rich phase in a 100 pm x 100 ym area (field of view) was 4 microcracks.
[0083]
(Comparative Example 4)

A Co-Cr-Pt-B alloy raw material made from Cr: 15 at%, Pt: 12 at%, B: 12
at%, and remainder being Co and unavoidable impurities was subject to radio
25 frequency (vacuum) melting. The resulting product was cast using a mold, which is
configured by cobalt being set on a copper surface plate, at a temperature between
melting point and melting point +100°C to obtain an ingot of 200 x 300 x 30 mmt.
Subsequently, the ingot was heated to 800°C to 1100°C, repeatedly hot
rolled at a rolling reduction of 15% or less, thereafter cold rolled at an elongation rate
30 of 1.7% and machined, including surface polishing, to obtain a target.

[0084] In addition, the maximum magnetic permeability (umax) and the coercive
force (Hc) in the horizontal direction relative to the sputter face of this target were
measured using a B-H meter (BHU-6020) manufactured by Riken Denshi. Moreover,
the number of microcracks was measured using FE-EPMA (model number: JXA-
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Industrial Applicability
[0087] The present invention yields a superior effect of being able to provide a

15 Co-Cr-Pt-B-based alloy sputtering target having high magnetic flux density and few
microcracks in a B-rich layer. It is thereby possible to stabilize discharge during
sputtering and additionally inhibit arcing originating from microcracks. Consequently,
the present invention further yields an effect of being able to effectively prevent or
inhibit the generation of nodules or particles.

20 Moreover, the present invention yields a superior effect of being able to
decrease segregation and internal stress in the Co-Cr-Pt-B-based alloy sputtering
target and thereby obtain a fine and uniform rolled structure, and consequently form
a high quality film as well as considerably improve the production yield.

As described above, since the present invention can obtain a Co-Cr-Pt-B-

25 based alloy thin film having superior characteristics based on a target for use in
forming a thin film of electronic components, this thin film is particularly suitable as a

magnetic film of hard disks.



15 4. The Co-Cr-Pt-B-based all oy sputtering target according to any one of
clains 1 to 3, wherein nmaxi num nagnetic perneability (pnax) in a horizontal

direction relative to a sputter face Lg 20 or less. 2
Co-Cr-Pt-B-based alloy sputtering target according to%@ngﬁg%{oﬁ%ﬂm 1

to 4, wherein coercive force (Hc) in a horizontal direction relative to a
sputter face is 35 Ge or nore. 6. [Th -Cr-Pt-B-based alloy sputtering
target according to any one of cl ai 0 5, wherein relative density is
95% or higher. 7. A nethod for producing a Co-Cr-Pt-B-based all oy
sputtering target including the steps of hot forging or hot rollin

a
Co- Cr - Ft. - B- basefl GoiGryPleBdiasedgalioy spistesingt lerggte wherein iy roberiok @flalcﬁﬁ@for

Che- i ngbt 4 a0uPEiE B Hen el AT 0 Bt b1, S BB AT T 20 o

5N a Borilgds. phase in a 100 pmx 100 pmarea (field of view).
25PCT/ JP2012/ 063071 8. A nethod for producing a Co-Cr-Pt-B-based all oy
sputtering target including the steps of hot forging or hot rolling a

Co-Cr- B - B-bas eflh@'dé’-brgﬂ%-.biggggtatllgwﬁfﬁ@ﬁhﬁrtafdaéﬁg“égt&blstﬂné h& élé]HPE]_hﬁ@dé 196C

to 100C, and machining the i prepare-a e net hod
for pr dotuneiGrg1do @ &% FPt: B- toa3@ dt%l BoY.2 mu2b etV g@ndanegetinderdueing @p and cl ai m
8, wherein the Co-Cr-Pt-B-based alloy cast ingot is hot forged or hot

rol | ed,”né‘ﬁa'd?ﬁ’?r'é‘b‘?‘fr&esvvat er cooled. 10. The method for producing a

10Co- Cr - Pt - B-based all oy sputtering target according to claim8, wherein the
Co-Cr-Pt-B-based al | oy cast ingot is hot forged or hot rolled, and
t her eaf® er quenthRCHUAHPLBhasedr alley spuiteringhlargait aeeprding o cdriet fgosa

o o B2 e AT BE AT B O BRI hInbfe SR selbiics
from Cu, Ru, Ta, Pr, Nb, Nd, Si, Ti, Y, Ge, and Zr in an amount of 0.5 at% or more
and 20 at% or less.

15
4. The Co-Cr-Pt-B-based alloy sputtering target according to any one of
claims 1 to 3, wherein maximum magnetic permeability (umax) in a horizontal

direction relative to a sputter face is 20 or less.

20 5l The Co-Cr-Pt-B-based alloy sputtering target according to any one of
claims 1 to 4, wherein coercive force (Hc) in a horizontal direction relative to a sputter

face is 35 Oe or more.

6. The Co-Cr-Pt-B-based alloy sputtering target according to any one of
25 claims 1 to 5, wherein relative density is 95% or higher.

il A method for producing a Co-Cr-Pt-B-based alloy sputtering target
including the steps of hot forging or hot rolling a Co-Cr-Pt-B-based alloy cast ingot,
thereafter performing cold rolling or cold forging thereto at an elongation rate of 4%
30 or less, and machining the ingot to prepare a target having no more than 10 cracks of

0.1 to 20 ym in a B-rich phase in a 100 pm x 100 um area (field of view).



hot rolled, and thereafter quenched with |iquid nitrogen. 12. The
nmet hod for producing a Co-Cr-Pt-B-based alloy sputtering target according

to any one of claims 7 to 11, whereingghe Co-Cr-Pt-B-base i ngot
20i s heated to 800C to 1100C, and subjzect to hot rolling @rﬁhdggy?ggg?%g of

15% or less. 13. A nethod for producing a Co-Cr-Pt-B-based all oy

sputterd ng targgt f reduci the Co~CrsPL: B- ] o er,]

t ar get _daccor di né f‘b&éﬂg gq{e_p[#&{ﬁ"ih i 99{%%'(%&@%%%3??‘9*4&5?@%@ itéﬂ’%ltret hod

accor dijngudingahe $18ps @fF het doiging ot Biol 2ollidg a Co-Cr-Pt-B-based alloy cast ingot,
thereafter quenching the ingot to -196°C to 100°C, and machining the ingot to

prepare a target.

9. The method for producing a Co-Cr-Pt-B-based alloy sputtering target
according to claim 8, wherein the Co-Cr-Pt-B-based alloy cast ingot is hot forged or
hot rolled, and thereafter water cooled.

10 10. The method for producing a Co-Cr-Pt-B-based alloy sputtering target
according to claim 8, wherein the Co-Cr-Pt-B-based alloy cast ingot is hot forged or

hot rolled, and thereafter quenched with a blower fan.

11. The method for producing a Co-Cr-Pt-B-based alloy sputtering target
15 according to claim 8, wherein the Co-Cr-Pt-B-based alloy cast ingot is hot forged or
hot rolled, and thereafter quenched with liquid nitrogen.

12. The method for producing a Co-Cr-Pt-B-based alloy sputtering target
according to any one of claims 7 to 11, wherein the Co-Cr-Pt-B-based alloy cast ingot
20 is heated to 800°C to 1100°C, and subject to hot rolling or hot forging of 15% or less.

13. A method for producing a Co-Cr-Pt-B-based alloy sputtering target for
producing the Co-Cr-Pt-B-based alloy sputtering target according to any one of
claims 1 to 6 based on the production method according to any one of claims 7 to 12.

25



