|  DESCRI PTI ON METHOD FOR MANUFACTURI NG CO BASE SI NTERED ALLOY SPUTTERI NG
TARGET FOR FORVATI ON OF MAGNETI C RECORDING FILMWHICH | S LESS 5 LIKELY TO
GENERATE PARTI CLES, AND CO BASE SI NTERED ALLOY SPUTTERI NG TARGET FOR

FORMATI ON OF MAGNETI C RECORDI NG FI LM TECHNI CAL FI ELD [0001] 10 The present
invention relates to a nethod for manufacturing a sputtering target for the
formation of a magnetic recording filmthat is applied to a high density

magnetic recording nediumof a h g %E particular, a magnetic
recording filmthat is applied tgbgs Bi Irqﬁlcul ar magnetic recording

medi um and a sputtering target for the formation- of a magnetic recording
film 15 Priority is claimed on Japanese Patent Application No. 2006-97227,
filed March 31, 2006, Japanese Patent Application No. 2006-243688, filed

Sept enber BIETZ00D,FOR MANEFa (PRIRING Alip BiASH SINTERED 200/ Y SP2ATTERING Mar ch

and JapanchARBRToHRR RsiaddBBrORBIASBRC AR R RIS 1S 2585, The
cont eng's of - yhice \aF@ 4ARBRATEN RRTRANSE by 0. ALESA0PEREBACKEROUND ART
1S al recor

[ 0002] Har evices are generally used as an extern i ng device
for 25 con@MENIBERIN@TARGED ROREORM ATION QIFCSIAGRETIORECORD BN Hilvedr e ar e
demands for further 2 inprovenents in their recording density. Accordingly,
in recent years, a perpendicular magnetic recording nethod that can achi eve
ul trahi gh density recording has been drawi ng attention. This perpendicul ar
magneti ¢ recordi ng method i s sai dECHNECAi Filddd t he record magneti zation in
theory as it becones higher density unlike the conventional 5 | ongitudinal
recordi ng met hgggoiand its application for practical use has been started. A

10 The present invention relates to a method for manufacturing a sputtering target
for the formation of a magnetic recording film that is applied to a high density magnetic
recording medium of a hard disk, in particular, a magnetic recording film that is applied
to a perpendicular magnetic recording medium; and a sputtering target for the formation
of a magnetic recording film.

15 Priority is claimed on Japanese Patent Application No. 2006-97227, filed March
31, 2006, Japanese Patent Application No. 2006-243688, filed September 8, 2006,
Japanese Patent Application No. 2007-78224, filed March 26, 2007, Japanese Patent
Application No. 2007-78223, filed March 26, 2007, and Japanese Patent Application No.

2007-78248, filed March 26, 2007, the contents of which are incorporated herein by

20  reference.

BACKGROUND ART
[0002]
Hard disk devices are generally used as an external recording device for

25  computers, digital consumer electronics, and the like and there are demands for further



CoCr Pt-Si 02 granul ar magnetic recording film has been proposed as a hopef ul
candidate for the material to be applied in the nagnetic recording |ayer of
a hard di sk nedium of this perpendicular nmagnetic recordi ng nethod, and
this magnetic recording filmneeds to be a high-performnce nagnetic
recording film A CoCrPt- Si Q2 granul ar pragnetic 10 recording filmis
proposed as one of the magnetic recording filnms that can be applied to the

P oduced byPEoEGRGE Pl ESRraPE A PO Ly 18 st bade e PEa oy °
[ h i ncl i xed ph f Co- b int d all
hase. cont BRI TEFOTARG TFARROGG: Sorsiehicc bH NGk (e BhES PRI RNeDat ent
Docunent 1). 15 It is known that this Co-base sintered alloy sputtering
target is dsmahg pttpriodudbs pepenflicnkar msigeetdi negording metkdd i saidstiolstabdizedhoxi de
powder, a G powder, a Pt powder, and a Co powder so that a chem cal
conposi t i OkeceANghsidtRBti@ indhddy 45it et S &fhighdr idemitydirdikt ée conSerdtiond0 ol % of
Cr, 5to 30 nol % of Pt and a renmi nder containing Co is obtained, and then

Subj eot 1) 06 EERHELL BhaTh iR RANSIE LU R0 PEG ST R SLONEL bA BrAgESS

enpl oying a ressibng ne I'sostatic pressing ne or the

like. In the production, a silicon dioxide powder produced by high

t enper at ur Oﬁrléh%ami%ﬁ@n%c S e Eas Bef P@W@ﬁﬂd BrictPre L FEBHIA oxi de
powder and the silicon dioxide phase dispersed in the mcrostructure of the
target is fudbe matemial® terappkied bntbe yaghetis reeordingaxerof aherd disk gedivrhefn 10 m
so as to nmake the generation of particles less likely (see, for exanple,
Patent 3 Dospepaidicdlaansbnd)ic rddordiny aiethold! aridsthisnaagnetib dconbing fikgneddsco oxi des
such as TiQ C 203, Ti 2, Ta20s, A1203, Be02, MgyO Th02, Zr@2, Ce®2, and

Y203 can b . : i i O tn%[gn cunents 3
and 4) [ Nog2 %g%eﬁ%r%%%}%?gﬁleﬁ]@ rié%?(ihﬁglﬁ fHhy ?‘ingggl?ﬁﬁlgzs@?/ﬁ@ﬁw i 3, 2002

. 169-172 Do 1}..J se_ U i P | i i on,
A e R A S e e
Pat ent Application, First Publication No. 2004-339586 [ Patent Docunent 3]
Japanese UHE3abeVaaad this ERC o SIOcaengar mpgnege resgring Sim dnhkigyvn to be

produced by a magnetron sputtering method using a Co-base sintered alloy sputtering
target that includes a mixed phase of a Co-base sintered alloy phase containing Cr and Pt
and a silicon dioxide phase see Non-patent Document 1).

15 It is known that this Co-base sintered alloy sputtering target is usually produced
by first blending and mixing a silicon dioxide powder, a Cr powder, a Pt powder, and a
Co powder so that a chemical composition consisting of 2 to 15 mol% of silicon dioxide,
3 to 20 mol% of Cr, 5 to 30 mol% of Pt and a remainder containing Co 1s obtained, and
then subjecting the resulting mixed powder to a pressure sintering process employing a

20 hot pressing method, a hot isostatic pressing method, or the like. In the production, a
silicon dioxide powder produced by high temperature flame hydrolysis is used as the
aforementioned silicon dioxide powder and the silicon dioxide phase dispersed in the
microstructure of the target is made to have an extremely fine structure of not larger than

10 um so as to make the generation of particles less likely (see, for example, Patent



10 2003- 36525 [Patent Docunent 4] Japanese Unexam ned Patent Application,
First Publication No. 2006-24346 DI SCLOSURE OF | NVENTION 15 PROBLEMS TO BE
SOLVED BY THE | NVENTI ON [ 0003] However, generation of particles has been
unavoi dabl e with the Co-base sintered alloy sputtering target produced by

t he conventional nethod descri bed above,3 and thus a sputtering target
formed of a Co-base sintered alloy which is even less likely to generate 20

particles HasuaRN Lefld NBreoVEAN VAL RIS ey dOARA 4 The

present invent or exténsive and I ntensfve studies In order to

achi eve a Co-base sinter al rjn ap.get [ is even less likely
to generat ggoé’:f‘ﬁch@bSa‘ggO&i é%@fgg%ﬁﬁé %QZP égﬁﬁd’m(ﬁ&Gﬂ%g?)f‘setdﬁgheéauses
for the generation of particles is the_dispersion of coarse aggregates 5 or
pr eci pi t at &sn RwAfergmentionnd HOa éseaBpigncBapbrt 3 aidhétei nafter referred to as

chrom um oxi de aggregates) which have an absol ute maxi mum | ength (maxi num
val ue of tPéon-phtattdneameet eani Elearit ouraaloV ot 85, \Ne@Gi, B0G2 @p. 16ER 1S i phery of
the particle) of nore than 10 min the mcrostructure of the target; and

(i) i or@@ent PodliRed 1 NERERSENSEMed NRIR AGPAESRNC QPN RS,
aggregates in the 10 mcrostructure, it is préferable to use an all oy powder

havi ng an ﬁﬁl%fﬁ%ﬁ?l lic conpound of C and Co, which has a chem cal
conposition consisting of 50 to 70 atom c% of C and a renmi nder cont ai ni ng

Co as a majn conponent (hereinafter referred to as . a (- al | oy _powder) as
a raw mat effiaignt 989\}68?““23%B%S%pnﬁx@?mﬁ‘g&ﬂéﬁ‘&1{’1@663?“’%@Fﬁuhllcﬁg?gggpect of
the present invention is nmade based on such findings and characterized by

t he fol | owt({§-339586

[Patent Document 3] Japanese Unexamined Patent Application, First Publication No.
10 2003-36525
[Patent Document 4] Japanese Unexamined Patent Application, First Publication No.

2006-24346

DISCLOSURE OF INVENTION
15 PROBLEMS TO BE SOLVED BY THE INVENTION
[0003]
However, generation of particles has been unavoidable with the Co-base sintered
alloy sputtering target produced by the conventional method described above, and thus a
sputtering target formed of a Co-base sintered alloy which is even less likely to generate

20  particles has been required.

MEANS FOR SOLVING THE PROBLEMS

[0004]



(1) A nmethod for manufacturing a Co-base sintered alloy sputtering target
for formation of a nmagnetic recording filmwhich is less likely to generate
particles, the method including: providing, as raw material powders, a
Cr-Co all oy powder consisting of 50 to 20 70 atomi c% of C and a remai nder
containing Co, a Pt powder, a non-nagnet4 ¢ oxi de powder, and a Co powder;

bl ending and m xing the raw material powders together so as to give a

chem cal conposihi gRsGRPSIeBidNErAlicidd bfteRdvdRAPmRhsRe BRI BEdeE 10X de, 3 to
20 mol % of Cr, and 5 to 30 nol % of Pt and a renainder containing Co; and

thereafter . subj hng t I | ] . Lptering
process; SO HHEbRE: rUFreR aanBRatt BECitEEs S B EHRAT Rty
sputtering target r the ornmati.on of a nmagnetic recording filmwhich is

| ess |i kel Qa"flﬁle@é?lf{e&é?‘é’effé‘rtg? gqqg’?m%iccor ding to item (1) above, wherein the
non- magneti ¢ oxide is any one of silicon dioxide, tantalumoxide, titanium
oxi de, al ufi} onmefoke dasesriog tlessganaratien dEpartibles isthe Sispsisida of zharcoaggregatosi de,
cerium oxide, and yttrium oxide; (3) The nethod for manufacturing a Co-base

sintered abl@¥cipRuks BiViMICE aidOtas hedin thpordeatsBtiemafief referfedgnat throfe@ar di ng
filmwhich is less likely to generate particles according to item (1)

above, whepgh aé%r%%aﬁésﬁ Silenae %%%ﬂ%"- %&?ﬁ?ﬁ Ak%ﬁéﬁ%n%%aﬁh@@f t(%@lr 8;93 S or

a hot isostatic SsIng process; ase sintered
sputtering,target for formati.on of a magnetic recording fi.lm.which is |ess
Fel v t o gefarEbengin R MR inS paBrT PR AR Ry Ghaeorisie Hrab s ey
items (1), 62),‘ and (3) above. &2006] In addition, the present inventors
conduct ed &Y fpyinHbe migrogiguciuse of thetarge!; aehi eve a 15 Co-base sintered al | oy
sputtering target which is even less likely to generate particles and

di scover ed(it)he ofder tomwaid) the(firesehceorfaheske colrse clrvsesmfoardetdgeregetee mathieon of
particles is the dispersion of coarse aggregates or precipitates having Cr

and 0 g5 NMRi@bstERARENENRFefeh®lebhaé e k& eheidehatia @ﬁim@ﬂﬁ&ﬁﬂib‘ﬂbﬁg@)ﬂﬂ
aggregat es) which have an absol ute maxi mum | engt h %m‘:m mum val ue 20 of the

di stance bgfwesly EWORERhid AlNenROl tbHp8Libl EoRRnE BE5Y P50 LAY CE! €) of

nore t han

and a remainder containing Co as a main component (hereinafter referred to as a Cr-Co
alloy powder) as a raw material powder instead of a Cr powder.
[0005]
15 A first aspect of the present invention is made based on such findings and
characterized by the following:
(1) A method for manufacturing a Co-base sintered alloy sputtering target for formation
of a magnetic recording film which is less likely to generate particles, the method
including: providing, as raw material powders, a Cr-Co alloy powder consisting of 50 to
20 70 atomic% of Cr and a remainder containing Co, a Pt powder, a non-magnetic oxide
powder, and a Co powder; blending and mixing the raw matenal powders together so as
to give a chemical composition consisting of 2 to 15 mol% of a nonmagnetic oxide, 3 to
20 mol% of Cr, and 5 to 30 mol% of Pt and a remainder containing Co; and thereafter

subjecting the resulting mixed powder to a pressure sintering process;



10 min the mcrostructure of the target; (iv) in order to avoid the
presence of these coarse chrom um oxi de aggregates in the mcrostructure,
it is preferable to use a binary alloy powder of Pt and C (hereinafter
referred to as a Pt-Cr binary alloy powder), which has a chem cal
conposition consisting 6 of 10 to 90 atsom c% of Pt and a renai nder
containing Cr, as a raw material powder instead of a O powder; and (v) in
order to [ r . I3 ] ' tes in the
i crost rugcur bc MR FARBONrhe R TS AP RGETURD Y B GRS S LN
binary allpy 5 powder of Cr and erejnafter referred to.as a Co-Cr

bi nary al I%\‘]‘“M‘Paﬁﬁnﬁﬁe@éﬁgg gﬁg lc}S’Gq?Sét@S]yéP@ﬁP?f%ed’lm ®and a

remai nder containing Co, as raw material powlers instead of a Cr powder.
[0007] A meouing @spacl)eboteavhgressdnmonnyagneiionxide imangeongas édicon such
findings and 10 characterized by the following: (5 A nethod for

manuf act urdipgida, eetalvas exide nitatied oxidepyluaiittirh ekidegmhaiegrin bode ftpsmmhi on  of a
magnetic recording filmwhich is less likely to generate particles, the

met hod s | n&!i&éiizn%m@aqoaf%@@, eaaurﬁ%xid@y%lm&@fu&gt%xieemders, a Cr-Pt binary alloy

powder ‘consi sting o to 90 atom c%of and a remai nder containing Cr,

a Pt powde non- netic. 15 .oxi owder a owder ;. .bl endi ng and
i gt nel3) Je PRI S SabitecihuRd s Y PR S Rigre LMo riRe AR Bk S50 on
consisting of 2 to 15 nol % of the non-nmagnetic_oxide, 3 to 20 nol %of Cr,
and 5 to 30rkalion ofa pagngid recordngifimerhigbist essikely toaenAlS narisiesar t er
subjecting the resulting m xed powder to a pressure sintering process; (6) A
met hod f oracvenlifgetitem (g abo@o whasen tiepresed salt¢rog wpcdss &rd g ressget f or
formation 20 of a magnetic recording filmwhich is less likely to generate

particl es, plob&s ek Retisodtred preésiip proéyiAidng, as raw material powders, a
Cr-Pt binary all oy powder consisting of 10 to 90 atom c% of Pt and a

e O GO LA ) G PRl QW pEBRSLLE D {0 70
oxi de powdef; 1 a0y ROMS e PArEAEE MndAGIBr My e SF AN MBHSEL §  povders
items (1), (2), and (3) above.
[0006]
In addition, the present inventors conducted a further study in order to achieve a
15  Co-base sintered alloy sputtering target which is even less likely to generate particles and
discovered the following:
(iii) one of the causes for the generation of particles is the dispersion of coarse aggregates
or precipitates having Cr and O as major components (hereinafter referred to as
chromium oxide aggregates) which have an absolute maximum length (maximum value
20 of the distance between two arbitrary points on the periphery of the particle) of more than
10 pm in the microstructure of the target;
(iv) in order to avoid the presence of these coarse chromium oxide aggregates in the

microstructure, it is preferable to use a binary alloy powder of Pt and Cr (hereinafter

referred to as a Pt-Cr binary alloy powder), which has a chemical composition consisting



7 so as to give a chem cal conposition consisting of 2 to 15 nol % of the
non-magnetic oxide, 3 to 20 nol% of C, and 5 to 30 nol % of Pt and a
remai nder containing Co; and thereafter subjecting the resulting m xed
powder to a pressure sintering process; (7) A method for manufacturing a
Co-base sintered alloy sputtering targetgfor formation 5 of a magnetic
recording filmwhich is less likely to generate particles, the nethod

i ncl udi ng: i gh . @ terial [ - i y powder
consi st 1 ng bl LD el of B REL Brfioeb RN pe & W P BB P3G o
bi nary all oy powder_  consisting of 50 to 70 atom c% of C and a renmi nder
cont aj ni ngEHadHT AL NORERBANE  oxi de powder, and a Co powder: blending and
m xing the raw material powders so as to 10 give a chem cal conposition
formed of 2vitio otder nohvsidthetpresenonefithepsaonrse ehiogeymIbxids apgregatasdntfe Cr, 5 to
30 mol % of Pt and a remai nder containing Co; and thereafter subjecting the
resul ting mixeetrpOWdest id sreRrabl@RSI4E EheSPNTEihag b9 pesder {d)a Bihgyribhiod for
manuf acturing a Co-base sintered alloy sputtering target for the formation
of a nmagnet re(gqu' i i is.4 [+ K : p i.cl es 15
accor di%g g&]g%y onrce]l&,ng:ét ({ﬁhg{rasﬂg?égfgf%rgﬁdtsggg d(d;)@} gﬁ%&e?%n\%ﬁ%?\;e@% ta,ﬁ}edh

non- magnetic oxide.ls -.any o siJicon.djoxide,.tantalum oxide, titanium
oxi de. Jar usta Bl 7CHnEY bt Sid 1ET AT e SRR oxi de.
cerium oxide, and yttrium oxide; (9) The nethod for manufacturing a Co-base
sintered aPP‘dﬁermmﬁtQaérqfﬁd:fth- for the formation of a magnetic recording
filmwhich is less likely to generate particles 20 according to any one of
items (5), (6), [@0F](7) above, wherein the pressure sintering process is a
hot pressing process or a hot isostatic pressing process; (10) A Co-base

sintered all oy gpschid hfpgcttaTiiehreledt ifventi® isdMadefbased@ONRh ifmdiReahdi ng film
which is less likely to generate particles manufactured by any one of the

met hodsl;o of cp%%&gﬁz‘{dfg rt}l%]gal{oé}‘%ié%i §38)’ and (9) above which is a Co-base

sintered al Spu for the formation of a nmagnetic

R R A e R
remai nder contai ni ng Co, wherein an absol ute maxi mum | ength of chrom um
oxi de of a magnetic recording film which is less likely to generate particles, the method
including: providing, as raw material powders, a Cr-Pt binary alloy powder consisting of
10 to 90 atomic% of Pt and a remainder containing Cr, a Pt powder, a non-magnetic
15 oxide powder, and a Co powder; blending and mixing the raw material powders so as to
give a chemical composition consisting of 2 to 15 mol% of the non-magnetic oxide, 3 to
20 mol% of Cr, and 5 to 30 mol% of Pt and a remainder containing Co; and thereafter
subjecting the resulting mixed powder to a pressure sintering process;
(6) A method for manufacturing a Co-base sintered alloy sputtering target for formation
20  of a magnetic recording film which is less likely to generate particles, the method
including: providing, as raw material powders, a Cr-Pt binary alloy powder consisting of
10 to 90 atomic% of Pt and a remainder containing Cr, a Co-Cr binary alloy powder

consisting of 50 to 70 atomic% of Cr and a remainder containing Co, a Pt powder, a non-

magnetic oxitde powder, and a Co powder; blending and mixing the raw material powders



aggregates dispersed in a mcrostructure is not nore than 10 m and 5 (11)
The Co-base sintered alloy sputtering target for the formation of a nmagnetic
recording filmwhich is less likely to generate particles according to item
(10) above, wherein the non-magnetic oxide is any one of silicon dioxide,
tantal um oxi de, titanium oxide, alum num oxide, magnesi um oxi de, thorium
oxi de, zirconium oxide, ceriumoxide, and yttriumoxide. 10 [0008]
Mor eover, }h rese ' - j rder to
chi ove a SouBel el Sehfig gy AL, 8o 8 SRR PN B O ke
to generate ., particles and di scovered the follow ng:. (Vi) since _nunerous
bar $5 T o @1EbH wealymelal BECeRb e 0 AP TR anArbBint GeGIBERCESTY 15
precipitates dispersed in the mcrostructure of the target which have O and
0 as maj or therseftponbiecting Herresulaig mixed posilerld a pressrehnignigmossisde
aggregates) and an absolute maxi mum | ength (maxi num val ue of the distance
bet ween t hg7) tAvmetioifér dayuff@iiiSa Q0-HabesinRedd a:}h:@'rs)bu@éririgh&;?&ﬁfdrif@hﬁa)ioﬁf nor e
than 5 gmis nore than 500 aggregates/mM®2, it is required that the nunber
of _chr o Ugg £t (5 ROGLAERL FpNAER S 180 18RRI RIR MR thd BOALD Of more

a ., an

than 5 pmis not nore t 500 aggregates (vi1) since particles are
likely to be

absal Ut o IR PONGURE G TR CHARCYB b G E! BRaRaread v p sungof

m crostructure of the target even_ if the nunmber of chrom um oxi de aggregates
havi ng an 1GksY! geaisraef Rg@ﬁd wifgrandst copipiaingtatn 2 £ophi bisaryallopppwdehan 500
aggregates/m®, it is 9 nore preferable that the coarse chrom um oxi de

aggr egat escdmaisting ofifi0 absbtotec’ @t Cmand a rengbderebniaoneg ChanndBmagisicabsent .
[00091 A third aspect of the present invention is made based on such

findings apgde powha! asd £CbzRWdeY bldiGinfaGink ik thé 1) mAteHat PRs@rskdisabed

alloy sputtering target for formation of a nmagnetic recording film which is

less 1jkel yivkQ BERfaPlemPRitdofifed'd 19 AmERIBP HleBmEAREL 3kid0% Rf2¢2 tO 15

nol %

mol% of Cr, 5 to 30 mol% of Pt and a remainder containing Co; and thereafter subjecting
the resulting mixed powder to a pressure sintering process;
(8) The method for manufacturing a Co-base sintered alloy sputtering target for the
formation of a magnetic recording film which is less likely to generate particles

15  according to any one of items (5), (6), and (7) above, wherein the non-magnetic oxide is
any one of silicon dioxide, tantalum oxide, titanium oxide, aluminum oxide, magnesium
oxide, thorium oxide, zirconium oxide, cerium oxide, and yttrium oxide;
(9) The method for manufacturing a Co-base sintered alloy sputtering target for the
formation of a magnetic recording film which 1s less likely to generate particles

20 according to any one of items (5), (6), and (7) above, wherein the pressure sintering
process is a hot pressing process or a hot isostatic pressing process;
(10) A Co-base sintered alloy sputtering target for formation of a magnetic recording film
which is less likely to generate particles manufactured by any one of the methods of

items (5), (6), (7), (8), and (9) above which 1s a Co-base sintered alloy sputtering target



of a non-magnetic oxide, 3 to 20 mol % of C, and 5 to 30 mol % of Pt and a
remai nder containing Co and inevitable inpurities, wherein the nunber of
chrom um oxi de 10 aggregates having an absol ute maxi mum | ength of nore than
5 min a mcrostructure is not nore than 500 aggregates/mm 2; and (13) The
Co-base sintered alloy sputtering target§ for the formati on of a nmagnetic
recording filmwhich is less likely to generate particles according to item

(12) aboveg, yhg ‘jitﬁbfg&rlagr%rﬁﬁa@t@)fé ?diﬁ?ﬂ[xﬁ%ﬁ%?xg AR A0 AR UL G5By UM

| engt h of nore than re absent 1n a rget mcrostructure. 010]

feason fordr 1 R b R URERBORtebh Do ho 4 el af Py iaudel " b s used

in the method for nanufacturing a Co-base sintered alloy sputtering target
for the 2CEMdgTemainsdsr spniainigdr@twhersin apabsobye maxiyhilensth of ¢hegmiympedy t o

generate particles according to the first aspect of the present invention,
as descri begraamealisperseti & a whenostiveure @ na omdre mitani 19 hresadt han 50 at om c¢% or
nore than 70 atom c% the anount of a Co solid solution or C solid

sol ution tm?]Thaaoaoa\g@a%te@wﬂlo@%bm@&mﬁ@rgaﬂfbr@e foRGAEASES mbglidie powder
apart fromthe intermetallic conpound, and thus it is not preferable since

G0 et RGeS LT\ B A0SR B0 B LS753 A

oxygen or ‘@ non- Sin
owder. is 54 to 67

preferable range of the Cr content in the Cr- 1o

at oni c% [wﬁarﬂn the nepranaeagioaxifhie K CBRPLHE% @@X@ag@a&%gwwgﬁww he
generation of particles is that chrom um oxi de aggregates are extrenely
brittle, agxidetaeminaim 004, nagnesiumenxades thogiumdoxidegirspuimesyidey ceniyn @aidsr |
when the size of chrom um oxi de aggregates is large, they fall off fromthe
t arget surimicatrtlini origepr ocessi ng of the target and formdefects at the

parts fromwhich they fall off. The following is considered to be the reason
for thg 10 supprgegi on of production of chrom um oxi de aggregates due to the
use of the Cr- all oy powder as a raw material powder. An internetallic

conpound phase Morgorv%ﬁ'%ﬂet present inventors conducted a further more study in order to

achieve a Co-base sintered alloy sputtering target which is even less likely to generate
particles and discovered the following:
(vi) since numerous particles are likely to be generated when the number of aggregates or
15  precipitates dispersed in the microstructure of the target which have Cr and O as major
components (hereinafter referred to as chromium oxide aggregates) and an absolute
maximum length (maximum value of the distance between the two arbitrary points on the
periphery of the particle) of more than 5 um is more than 500 aggregates/mm’, it is
required that the number of chromium oxide aggregates having an absolute maximum
20 length of more than 5 pm is not more than 500 aggregates/mm?; and
{vii) since particles are likely to be generated when coarse chromium oxide aggregates
having an absolute maximum length of more than 10 pum are dispersed in the
microstructure of the target even if the number of chromium oxide aggregates having an

absolute maximum length of more than 5 um is not more than 500 aggregates/mmz, itis



between Cr and Co when the C content is about 54 to 67 atom c% Wen Co and
Cr are alloyed at about the above conposition and all or nost Cr is fed in
the formof an internetallic conpound with Co, the Cr in the internetallic
conmpound i s bound tightly 15 with Co and is less likely to react with oxygen
or a non-magnetic oxide as conpared to %he case where Cr is present as a
sinpl e substance or a solid solution. [0012] Wth respect to the particle

size of ol pier Ak Sy BRUAG UL L% dTBtdRdherine TRABLAGE biLBA.A

Co- base sinter Sputtering target fo ormation of a nagnetic 20

recording fil ichis Jess likely to generate particles according to the
first aspeIﬁ”g{ﬂfo trﬂ%redbar"b e‘h‘flqeﬁ\géer‘i‘%l‘i on, it is preferable that the particle
size of the Cr-Co alloy powder in terms of the 50% particle size be not
more than 150 m¥l0Ate satisfactory grinding cannot be carried out during
the m xi ng/ grinding process when the 50% particle size exceeds 150 m 1In
addi tion, as tha thirdespdchef thaptdsedténsinzien i heddigdst@on sudh firsdimgprandpr ef er abl e
to make the 11 50% particle size 75 mor less, still nore preferably 45 m

or | esss by cguradi@ssiafyaat fMwiRg.ocess or the |like. Mreover, both the Co
powder and the Pt powder preferably have a 50%particle size of 50 mor

| ess (nore ferably .50% particle size of. 40 m or | n e
non- mgnet (1) ax AEe sy RGraeY sPufretfieP ot affufon pPEB e eble fire s
preferably 50% particle size of 10 r less). The reason for this is that
Pt IS di ff PoRARSiGs kg aenesrte ﬁﬁ%@ﬁﬁ%‘flﬂ&émwowwForrﬁ%‘tma@f aen3 malcs
powder and the Pt powder have |arger particle sizes. In addition, when the
non- magnet pfa osi-dwgpewierdhdgo 20 panlti of G, snd & to Bamyér of Raand hecmainder
above-nentioned size, it is likely that |arge non-nmagnetic oxi des having a

si ze of 10contehidpol & aRERenesd|Pingseites, wherdlf thamgeter @¥ Eroafitu@rox¢dnduct i ng a
10 m xi ng/ grinding process, and they will cause arcing during sputtering or

partic RTeTaJEN Eentd i t AW BL S wder s
is pr e}(gr ag?%f/}@%%%ér}i?%gl goettzlteab@{)fk%l1|E an | ?lﬂeu(rﬂ? ﬁg S dgtlﬁrf%gp agrs*e]'sn'll'ﬁlws i sggr%%{gﬁgée) t he

above condition wll rther event .the formation of chrom um oxi de
aggr egat esnamo{e%?lhééd;?ﬁ%?%&%y Cran&/i th oxygen during 15 m xing.

(13) The Co-base sintered alloy sputtering target for the formation of a magnetic
recording film which is less likely to generate particles according to item (12) above,
wherein chromium oxide aggregates having an absolute maximum length of more than
15 10 pm are absent in a target microstructure.
[0010]
The first aspect of the present invention will be described below.
The reason for limiting the composition of the Cr-Co alloy powder, which is used
in the method for manufacturing a Co-base sintered alloy sputtering target for the
20  formation of a magnetic recording film which is less likely to generate particles
according to the first aspect of the present invention, as described above is that when the
Cr content is less than 50 atomic% or more than 70 atomic%, the amount of a Co solid
solution or Cr solid solution that has a weak bond between Co and Cr increases in the

powder apart from the intermetallic compound, and thus it is not preferable since Cr



[0013] Next, the second aspect of the present invention will be described.
The reason for limting the conposition of the Cr-Pt binary all oy powder,
which 1is used in the nethod for manufacturing a Co-base sintered all oy
sputtering target for the 20 formation of a nmagnetic recording filmwhich
is less likely to generate particles actording to the second aspect of the
present invention, as described above is that when the Pt content is |ess

than 10 atoni:co : LG &M-{g i sol ution
t hat has all%\g\lfé1 kfog%lﬁgg %rg amgg%l‘%?ogl{gg%é%%%{@éses [ Wgﬁg%%e\?\ﬁ%raqggart from
the internetallic.conmpound,.and thus it, is not_.preferable since readily
forms chr JRFEIRIES X aE RSP RAoRET I AEOH 5T LR L Giear nient

non- magneti c oxi de during mxing or sintering. A nore preferable range of
the Pt conekr-Gnalayepamrdepts 3 tedr/\atemicdy powder is 15 to 25 atonmic% The
particle size of the C-Pt binary alloy powder used as a raw nateria

powder is prefefidibiy 150 gmor |ess since satisfactory grinding beconmes 5
difficult to achieve when the particle size is larger than 150 gm and it is

nor e prsef er abl eThd RaSBKehY A oRAIh b&ldR 23Ere8atéd AR the B&fratfhl dflpafRI is
preferably 45 gmor less by a classification process or the like. [00141
In additio he 0.1 Wy 0SlL k| -Cr -binary
all oy 10 BBIEFhGRSRRer el bk b ERRE Al HRR B olreF s e "Eoe
sintered all oy sputtering target fqQr the formation. . of a nagnetjc recording
filmwhichdyt ngé?élEerPli&éYlgfePBen &’%ﬁ%&'&%z%%f ERigE %%‘o%ﬁf?&jl?etsds laﬁ%e ¥ond
aspect of the present invention, as described above is that when the Cr
cont ent i sfalledsfromeahe BOgel serficsuoing porcgstingal (1o taigd ind form defectaaint of a Co
solid solution or Cr solid solution that has a weak bond between Co and 15
Cr i ncr easgstsi frorh Rehighotvee fallgfr The foblamtimeisicohsddered al bd the eenspofordhe and t hus
it is not preferable since C readily forns coarse chrom um oxi de

aggr egat ess'%ﬁrés@i%ﬁfoif Behdkdidh ofRYEERNLExiGe AP FRANREHS tmse%fﬁwdztcgo m xi ng or

sintering. nore preferable range of the G content in the Co- bi nary
al l oy powd IS to 67 atom c% The ,particl [ f N - i nary
210y powadiovRuieneds M Rl Ebud o bl LB R Phndlng bhBs Sl

between Cr and Co when the Cr content is about 54 to 67 atomic%. When Co and Cr are
alloyed at about the above composition and all or most Cr is fed in the form of an
intermetallic compound with Co, the Cr in the intermetallic compound is bound tightly
15 with Co and is less likely to react with oxygen or a non-magnetic oxide as compared to
the case where Cr is present as a simple substance or a solid solution.
[0012]
With respect to the particle size of the Cr-Co alloy powder used in the method for
manufacturing a Co-base sintered alloy sputtering target for the formation of a magnetic
20 recording film which is less likely to generate particles according to the first aspect of the
present invention, it is preferable that the particle size of the Cr-Co alloy powder in terms
of the 50% particle size be not more than 150 um since satisfactory grinding cannot be
carried out during the mixing/grinding process when the 50% particle size exceeds 150

pm. In addition, as the finer the particle size, the better, it is more preferable to make the



20 |l ess since satisfactory grinding is difficult to achieve when the
particle size is larger than 150 gm and it is nore preferable to nake the
particle size 75 gmor less, still nore preferably 45 gmor less by a
classification process or the like. [0015] 13 As nentioned above, the
reasons for chrom um oxi de aggregates cpusing the generation of particles
are that chrom um oxi de aggregates are extrenely brittle, and thus fall off
or cause r ’ hrom um
oxi do- agor ToaPRiEhARd gﬁ%t SR rf@?fr%f?fﬁ“%reﬁf‘éﬁf%%f’fsm %@85“?}

processing of the 5 t and f r fect part.s fr whi ch the
ParT Cort " hrpcess LRk Be Mirie daood fed® SR draanbieqioorgot HeRTUEnfG? w 1 h

oxygen or a non-magnetic oxide is less |ikely to occur by usr ng the Cr-Pt
bi nary al |38+ patiglersizsroftshewncer less maraipyefemebloys fomereieleaing afit€ HopoTess)bi nary
all oy powder, in which C is alloyed, as raw material powders, the

product i omndfthe adM-oiaheTicasidbep izt Bgod 88%ipartRilpsiresSBEluman desk kimsret he
generation of particles will be 10 less likely. [0016] Moreover, both the

Co powder o dues i RANMIEE ze Y41 (/im @ GeskS ehel Basoll For i that fTis E@ﬁé{fl%t uring

a Co-base ‘sintered al'l oy sputterrng target for the formation of a magnetic

econd | Tchiefk B et ani Hitioe SePERT G B Bishd RN AR REOMNEr 0 ci e

size of 50 mor less (nore eferabl 50%part|cle si ze of 40 m or,. |.ess),

and the ndﬁtgﬁa@%rteélzaﬁl Headdsipe wh errgt& nensnegnsHE Pxide @ovidsichas BRI §2¢ | ess
(nore preferably 50% particle size of 10 mor |less). The reason for this is
that it i slaggef fhap ol atove-audnitieved size,niif Gkely shat largenen-afageetinixidesdiavingen t he
Co powder and the Pt powder have | arger particle sizes. In addition, when

the 20 nonsreemerirg o@iﬁdﬂ@b&@ﬂfé@ rdiad iR thabigeCnSiftzecdrdnggig 4 han the
above- nenti oned si ze it is ely that |arge non-nmagnetic oxi des having a

size qfy 10,1 d A 4 dargetbus Gagfciconducting a
m Xi ng/ gri ngal% pr oc El%% %1 Hﬁ@@%ﬂi F%dagg}tfhg ar élrgn " éclfﬁiréi spcutterr ng or
particle genergtr on. The af orenentioned m xing of the raw material powders

i's prefer 8Pried out in an inert gas atnosphere. This is because the

above ) )
The aforementioned mixing of the raw material powders is preferably carried out

in an inert gas atmosphere. This is because the above condition will further prevent the
formation of chromium oxide aggregates due to the bonding of Cr with oxygen during
15 mixing.
[0013]
Next, the second aspect of the present invention will be described.
The reason for limiting the composition of the Cr-Pt binary alloy powder, which
is used in the method for manufacturing a Co-base sintered alloy sputtering target for the
20  formation of a magnetic recording film which 1s less likely to generate particles
according to the second aspect of the present invention, as described above is that when
the Pt content is less than 10 atomic% or more than 90 atomic%, the amount of Cr solid
solution that has a weak bond between Pt and Cr increases in the powder apart from the

intermetallic compound, and thus it is not preferable since Cr readily forms chromium



14 condition will further prevent the formation of chrom um oxide
aggregates due to the bonding of & with oxygen during m xing. [0017]

Next, the third aspect of the present invention will be described. 5 The
reason for limting the nunmber of chrom um oxi de aggregates having an

absol ute maxi num | ength (maxi nrum val ue jgf the distance between two arbitrary
points on the periphery of the particle) of nore than 5 m in the

. of the | n5mointhe

For mat | on g eftsghes PEPeaRar N Eer o R M B e B
icl di hi rd f th i ion, 10 bei

ot mor & SARTS00N BSGH BiSATEAP AHES 0L TETUEOTRE! AR h-Ghr BN es

having an absol ute maxi rumlength of not nmore than 5 mhave little effects
when fal | ilAgo @ffatagmice alhsi pagticde sizmgf daGrdly bopay eldey pryvdeansededsarahen t he
chrom um oxi de aggregates having an absolute maxi numlength of nore than 5

gm are presaatal pohvdegie pegfatabin 30funpar lekcligse satiefaadonsgriddigg bewnlegvel and does
not lead to failures in the filmformation if the nunber of 15 aggregates

s not SMoier (R, 200 AAUAAAL BSKERRizcO0IE: V1 03LAGtheLs B Cprealh, powder

consisting of 50 to 70 atomc% o remai nder contal ning Co when

manuf acturing,the Co-hase sintered all sputteni.ng-.target .for the
formation'® eﬂ?fgﬁ?é?ﬁ% SV%?%HH Py F%f%ﬁf cl?{ef%aql%gg Hh (%gFV b[yoa generate
particles 20 according to the_third aspect of the present invention, it
becones pédassibcaianPResssPREEUS: a Co-base sintered alloy sputtering target
for the formation of a nagnetic recording film in which the nunber of
chrom um oxi de [8gtfflegat es havi ng an absol ute nmaxi rumlength of nore than 5
m bei ng not nore than 500 aggregates/ mR2. The reason for limting the

conposi tion of IhhediGonGhe adab@yfdp tiviehg e cBapoEitibe df Ble@ECt BinkRadlloghen the Cr
content is 15 less than 50 atomc%or nore than 70 atom c% the anpbunt of a

Co ol 0L S Ll et o MG R veer 0
It i's not sgﬂggr?r{gatgg%t Poir r&?eefognatgo%ao -al r}{aén%{ig?ecording film which is less likely to
generate particles according to the second aspect of the present invention, as described
above is that when the Cr content is less than 50 atomic% or more than 70 atomic%, the
amount of a Co solid solution or Cr solid solution that has a weak bond between Co and
15  Crincreases in the powder apart from the intermetallic compound, and thus it is not
preferable since Cr readily forms coarse chromium oxide aggregates by reacting with
oxygen or a non-magnetic oxide during mixing or sintering. A more preferable range of
the Cr content in the Co-Cr binary alloy powder is 54 to 67 atomic%. The particle size of
the Co-Cr binary alloy powder used as a raw material powder is preferably 150 pm or
20 less since satisfactory grinding is difficult to achieve when the particle size is larger than
150 pum, and it i1s more preferable to make the particle size 75 pm or less, still more

preferably 45 um or less by a classification process or the like.

[0015]



coarse chrom um oxi de aggregates by reacting with oxygen or a non-magnetic
oxide 5 during mxing or sintering. A nore preferable range of the Cr
content in the Cr-Co alloy powder is 54 to 67 atomc% In addition, simlar
effects can also be attained by using a C-Pt alloy powder or a Cr-Co-Pt
al l oy powder. As nentioned above, the rgasons for chrom um oxi de aggregates
causing the generation of particles are that chrom um oxi de aggregates are

extrenely britt]e nd thus 0 fall .cause.arcing. durin uttering,
and nor eover, vé‘?e‘ﬁleﬁh edi E%V Reiinelin CH&%E%%‘? ee%tﬁ%a\l%’g%ﬁg they fall
off fromthe target surface during processing of the target _and form
defects atSeperrtian pkeamiclRs e tha shromipm qyide agerreates |areo%twale?>ébr¢%lﬁsméh@% to

be the reason for the suppression of production of chrom um oxi de aggregates
due to t hdall ufferrchuselaecify dGongspguttyripy\ade moaeovar,vewnrthe geé¢ af chpomaden.  An
internetallic conpound 15 phase is present between Cr and Co when the Cr

content i xalRodtlordpdtek & 1@Fgeaﬂe91fa%ff e he G gaindrfate dirthggirbessidg af trRbout the
above corrp05|t|on and all nost Cr is fedin the formof an internetallic

conpougd a?ﬁfol‘rﬁ%cfg sa? ﬁg*})%ng 'tﬂl Qﬁfaﬁ%@%ﬁ%ohﬁdeﬂeh% & Lycdound

W|thCoa ess | react en or a non- magnelc oxi de as

conpared to he case ere present as a sinple a solid
Sol Uti on. CXstaten £os tq/iﬁ?ﬁeqcegwe FEETTE i eRe kgt e BR e TeBt | oy

powder used for manufacturing a Co-base sintered alloy sputtering target
for the fdwmsitigdhe 6%-P4 binagnhallaycpowdse or die fg- Rtublmﬁm,hlilqusddregéthq &ely to
generate particles according to the third aspect of the present invention,
it is prefiéiapbhioy pabdérhim wach Ceiealkived, a0traw heatdcial Gowddrk,ajte pmetion ¢f 16
terms of the 50% particle size be not nore than 150 gm since satisfactory

grindi ng  GaMRm &ﬁd@éégrb s%%u;&f#éés&g ahfehuTid fGeBRibRdr PAiB9GRB $eWhEN the
S0% particle size excee 150 gm In’addition, as the finer the particle

si ze |1? lesSlti)ce}ter |s m)re preferable to nake the 50% particle size 75
gm or I'es T rmre preferably 45 gmor 5 less by a classification
process or the |i Mor eover, both the Co powder and the Pt powder

preferably have[og1 0% particle size of 50 gmor less (nmore preferably 50%

particle size of 40 gmor less), and the non-magnetic oxi de powder has a 50%
particle Moreover, both the Co powder and the Pt powder, which are used in the method

for manufacturing a Co-base sintered alloy sputtering target for the formation of a
magnetic recording film which is less likely to generate particles according to the second
15  aspect of the present invention, preferably have a 50% particle size of 50 pm or less
{(more preferably 50% particle size of 40 pum or less), and the non-magnetic oxide powder
has a 50% particle size of 20 um or less (more preferably 50% particle size of 10 um or
less). The reason for this is that it is difficult to achieve a uniform structure after mixing
when the Co powder and the Pt powder have larger particle sizes. In addition, when the
20 non-magnetic oxide powder has a particle size larger than the above-mentioned size, it is
likely that large non-magnetic oxides having a size of 10 um or more becomes present in
the target even after conducting a mixing/grinding process, and they will cause arcing
during sputtering or particle generation. The aforementioned mixing of the raw material

powders is preferably carried out in an inert gas atmosphere. This is because the above



size of 20 gmor less (nore preferably 50% particle size of 10 gmor |ess).
The reason for this is that it is difficult to achieve a uniformstructure
after m xing when the Co 10 powder and the Pt powder have |arger particle
sizes. In addition, when the non-magnetic oxide powder has a particle size
| arger than the above-nentioned size, i4is likely that |arge non-magnetic
oxi des having a size of 10 gmor nore becones present in the target even

after condugkiing “ﬁn@m& GhlL RREOE B SnroBiith LRI WhlcbaRBUSEIARE T NG

during sputtering or t| e generation. 15 The a ntioned m xi ng of
the raw terJaIprmdﬁks IS Ereferab%g carried out in an inert gas

at nospher OIS VR AYSEN PG BEURE condition is able to further prevent
the formation of chrom um oxi de aggregates due to the bonding of Cr with
oxygen during [@kilng. 20 EFFECTS OF THE | NVENTION [0020] The present

i nvention can provide a sputtering target capable of form ng an excell ent

magnet i ¢ recor diex, the kthird dsaectiof tleveesehemsentidoeiyl Healegamtedat e particl es, and
thus 17 can greatly contribute to the progress in the industries of

conput grs, di gitiR re EQATHMBNitin@BEAAPer&F chARtumhskidd A@ haMeEn FOR
CARRYI NG OUT THE I NVENTION 57[0021] <First aspect> - al l oy powders Ato

J having ¢ 0 r ”
rater o posdur e RIRERLE G AR P ot “E?t#é‘é%teﬁv B wer s A
to J obtalne t.he ato met hod had a 50% partjcle e of 95 Am
10 the Co-® ﬂa#%@h%aﬁ@ﬂ elS o ol it P i p Pascmise e S De Ci e an
aperture size of 45 Amso that the 50% particle SI ze of all the powders
measur ed Wynterefafey splttefingéargesdor the forothtinn of d nbengs: 1&aerdver félgyvwhichas Co
powder having a 50% particle size of 10 An, a Pt powder having a 50%
particl e degdikety thpcAtfateqiartfil€2acpordiigrto hllaa/ﬁhhg adpn0ed thamkdsehteinvaitior, of 3 Am
a Ti 2 powder having a 50% particle size of 3 Am a Ta205 powder havi ng
10 being not more than 500 aggre,c:vattes/mm2 is that the chromium oxide aggregates having
an absolute maximum length of not more than 5 um have little effects when falling off or
causing arcing during sputtering, and even when the chromium oxide aggregates having
an absolute maximum length of more than 5 pm are present, the generation of particles
remains at a low level and does not lead to failures in the film formation if the number of
15  aggregates is not more than 500 aggregates/mmz.
[0018]
By using the Cr-Co alloy powder consisting of 50 to 70 atomic% of Cr and a
remainder containing Co when manufacturing the Co-base sintered alloy sputtering target
for the formation of a magnetic recording film which is less likely to generate particles
20 according to the third aspect of the present invention, it becomes possible to manufacture
a Co-base sintered alloy sputtering target for the formation of a magnetic recording film
in which the number of chromium oxide aggregates having an absolute maximum length

of more than 5 pm being not more than 500 aggregates/mm’. The reason for limiting the

composition of the Cr-Co alloy powder as described above is that when the Cr content is



15 a 50% particle size of 3 Am and a C powder having a 50% particle size
of 10 Am which were commercially avail able were prepared. [0022] [Table 1]
18 Type 50% particle size (pm) Conposition (atomc% C Co A 50 Renuminder
B 54 Remai nder C 58 Rermainder Co-Cr D 60 Renminder alloy 35 62 Remai nder
y powder F 65 Remminder G 67 Remainderjs H 70 Remai nder | 48* Remmi nder J
72* Remai nder Synbols (*) indicate conditions outside the scope of the

P eseL ST B OSF L EHEE) Sonolhed BTBLSL P cRRIEPI RG] <oove

obt ai ned bl ended powders were charged in _a 10 L container together W|th a
zi rconi a 1Balid solwher hahbas aavepk bead hgtwasai(randTireingreasss ph B oWARE ARt ¢ hi s

contai ner was replaced with an At gas atnosphere and thereafter, the
cont ai ner fwas tledateadetalliicompontdiiané thusasismot pﬂe&ﬂaﬁlosinﬂ;ﬁChmﬂdﬁytﬁmmg a ball
mll to prepare m xed powders. 10 Methods I A to 8A of the present

I nvention ,coﬁﬁarlaﬁsroﬁhuﬁﬁ%xﬁa%tdg%%?gaébé\b?@@hcaﬂg withthxyBerf W £SH-inapadiicideod | A were
conducted as follows. The obtal ned” m xed powders
5  during mixing or sintering. A more preferable range of the Cr content in the Cr-Co alloy
powder is 54 to 67 atomic%. In addition, similar effects can also be attained by using a
Cr-Pt alloy powder or a Cr-Co-Pt alloy powder.
As mentioned above, the reasons for chromium oxide aggregates causing the

generation of particles are that chromium oxide aggregates are extremely brittle, and thus

10 fall off or cause arcing during sputtering, and moreover, when the size of chromium
oxide aggregates is large, they fall off from the target surface during processing of the
target and form defects at parts from which they fall off. The following is considered to
be the reason for the suppression of production of chromium oxide aggregates due to the
use of the Cr-Co alloy powder as a raw material powder. An intermetallic compound

15  phase is present between Cr and Co when the Cr content is about 54 to 67 atomic%.
When Co and Cr are alloyed at about the above composition and all or most Cr is fed in
the form of an intermetallic compound with Co, the Cr in the intermetallic compound is
tightly bound with Co and is less likely to react with oxygen or a non-magnetic oxide as
compared to the case where Cr is present as a simple substance or a solid solution.

20 [0019]

With respect to the particle size of the Cr-Co alloy powder used for

manufacturing a Co-base sintered alloy sputtering target for the formation of a magnetic

recording film which is less likely to generate particles according to the third aspect of

the present invention, it is preferable that the particle size of the Cr-Co alloy powder in



were filled in a vacuum hot press apparatus and were subjected to a vacuum
hot pressing process in a vacuum at nosphere under conditions in which the
powders were retained at a tenperature of 1,200C and a pressure of 15 MPa
for 3 hours to produce hot pressed 15 bodi es having the conpositions shown
in Table 2. These hot pressed bodies wgge cut to produce targets having a
di aneter of 152.4 mmand a thickness of 3 mm [0024] 19 Absolute maxi num

| engt hs (paXxi Vb t i e t . j .y _poi nts on
tho-pori pEry O e e Buftier it RS uaF 3T B SR e B bR e B per e
in the mcrostyucture of the targets, produced by the afqrenmenti oned net hods
A to 8A 8¥0Fh e?ﬁ@%‘gﬁ'ﬂt Juripg i @ﬁfm%/s@nfﬁa&amca%w%e%Fﬁﬁ‘rdaspaiﬁ}ael%ﬂae 2A, and
the 5 conventional nmethod I A were neasured by an el ectron probe

m cr oanal yzaeedy{ EMan. In Tddtipn. as érecicahegrceclofize oathedetthr, orts moroxi de
aggregat es having an absolute maxi mum|length of nore than 10 mis shown in

Tabl e 2. pMeastlen®iiake He 3006 paldiskR! sideer SyaX oM, Isd alidte pfefelablgnisym exi de
aggregates using an EPMA were conducted as follows. Sanples were cut out

from toe pat bgﬁ%&?ﬁﬁcaﬁ'o% edgg&’és%r Ak PR C SO et MR R 4P RRE: hods 1 A

to 8A of the present 1nv Ion, the conparative nethods | A and 2A, and the

ti I t hod d [ h d Iy int
be ‘subj eoPRHOTaerEor R 18R PRl Tt o0 PPl Gr T ERES otk conanct o

on the structures of these sections using a field em ssion EPVMA (JXA-8500F
nmanuf act upadickssigrdi4 01y oy lesd), and the ser-aragnetbnoniés payderdips a§0%opartigle 15
irradiation current of 5 x 10-8 A, and a magnification of 1,000 to acquire
an el enentize AP umgori lessgmond pi€ferabli 8% glaetidatizeappd po orfege Tlic €asonas nmade
to be an image with a contrast and a color tone so that the regions

enriched WirlihisG¥ that A& difffoulGH RO BXFEe stALARE AR ARkItARhaehekRar |y
di scrim nated as nuch as possi ble. The obtained el enent ~ mappi ng i mage of Cr

uas, SfedpiRaaob IR Ll er B Sl IB B OLTR i otio S oA At LRe, 20, | Taoe

quality a i's g a atelyeu5|n I mage processi ng-software
(Wn Roof nuf actured by M tapi Corporatjon) to.binarize.t@g i mage.
ADSOI Ut o REKEMAROCT RASGTTEAC ke A erg AR IE APS EHRENATEH, Sk, 101 TGHARed to t he
matri x was measured by inmage ) _

large non-magnetic oxides having a size of 10 um or more becomes present in the target

even after conducting a mixing/grinding process, and they will cause arcing during

sputtering or particle generation.

15 The aforementioned mixing of the raw material powders is preferably carried out
in an inert gas atmosphere. This is because the above condition is able to further prevent

the formation of chromium oxide aggregates due to the bonding of Cr with oxygen

during mixing.

20  EFFECTS OF THE INVENTION
[0020]
The present invention can provide a sputtering target capable of forming an

excellent magnetic recording film that is even less likely to generate particles, and thus



processing. A threshold value was selected for binarization so that the size
of the C enriched regions did not change fromthat of the original inage.
A scale bar indicated on 20 the original elenent mapping i mage of Cr by
EPVMA was used for the calibration of |ength during nmeasurenents. [0025]

Mor eover, the targets obtained by the aforenenti oned nethods 1A to 8A of the
5 present invention, the conparative nethods I A and 2A and t he conventi onal

met hod | A__were, de e sin an o sol uently
subj ect edcatnogre%g’u ‘fe?ﬁ g)t Sﬁré uStr gﬁj vaCu ?50“?@‘6‘% for 8

hours. Thereafter, the targets wer e 10| ned W|th a backing plate nade of
copper anglesiggnicsyaumhthediksn a comer ci al | y available sputtering apparatus. A
presputtering process was carried out under conditions 10 in which the
ultimate vacuumwas 5 x 10"5 Pa, the electrical power was 800 Wn direct
current, the Ar gas pressure was 6.0 Pa, the distance between the target and
the substrate was EEIIMGDH IR SUBRRYRIE® NERTHEINVENTEIOVE t he processed
| ayer of the target surface. Then the chanber was tenporarily opened to air
and t chanbe Odﬁnrbers such as a deposition preventing plate were cl eaned.
Thereafter, vacuunming was carried out until 15 the above-nenti oned vacuum
was achi eved a ain. After the vacuum ng, a presputtering process was
carried ot "¥'GFPHH nminutes to renove adsorbed at nospheri c conponents and
netal oxide layers, followed by the formation of a magnetic recording film
having a thi ckeessallst ppoaiersnd én] having ehemisil opmbesitionsgemiis Tebleorwerag il ms
havi ng a thickness of 100 run were forned on a total of 25 pieces of 4-inch
Si waf er pregeredtakeave ameeri2D powdelts by aas atdihtiking erped SiaettheCoeledlloaf t er the
filmformation, the nunber of particles attached on the wafer surface and

having a ﬁ«b%@er@% th- JotUTh& bm%%ay‘@t%nﬁﬂﬁghﬁ%ddﬂiaﬁﬁ D% ﬁé\ﬁﬁ@%@&'dﬁ@?ﬁ,i on
apparatus that was commer ci‘al avai |l abl e and the average value o

count f%Obﬁf% &n)(gg‘]r g@%@e‘gﬁ‘j&e@% W8 LAY RliSea silDEWHEIH abSAL &2 RPUE | "

Tabl e

um so that the 50% particle size of all the powders measured by a laser diffraction
method would be 35 um. Moreover, a Co powder having a 50% particle size of 10 pm, a
Pt powder having a 50% particle size of 15 pm, an Si0; powder having a 50% particle
size of 3 um, a TiO; powder having a 50% particle size of 3 pm, a Ta;Os powder having
15 a50% particle size of 3 um, and a Cr powder having a 50% particle size of 10 um which
were commercially available were prepared.
[0022]

[Table 1]
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Symbols (*) indicate conditions outside the scope of the present invention.

[0023]
Example 1

The raw material powders prepared above were blended so as to give the
compositions shown in Table 2 and the obtained blended powders were charged ina 10 L
container together with a zirconia ball, which was a grinding medium. The atmosphere
inside this container was replaced with an Ar gas atmosphere and thereafter, the
container was sealed. This container was rotated for 16 hours using a ball mill to prepare
mixed powders.

Methods 1A to 8A of the present invention, comparative methods 1A and 2A, and
a conventional method 1A were conducted as follows. The obtained mixed powders
were filled in a vacuum hot press apparatus and were subjected to a vacuum hot pressing
process in a vacuum atmosphere under conditions in which the powders were retained at
a temperature of 1,200°C and a pressure of 15 MPa for 3 hours to produce hot pressed
bodies having the compositions shown in Table 2. These hot pressed bodies were cut to
produce targets having a diameter of 152.4 mm and a thickness of 3 mm.

[0024]

D, OVINM70NC vi WO r Cz0. LY~OO~Cv~r ECCCC
CCC y00 OC O 06) OO OC O O _Vi O0OONONVI NO N
L.O9Lp,.0O.0OLLL a oEov'ovot 0"0 000 ccCcccccceccec
EEEEEEEEEO0OC NC NC C C O o0cCcL cL cCcCcCCC
GcC bbb o C ¢c ON OggE OLCOUUOI LLLLLLLLL
.. 0
Type 50% particle size (um) Composition (atomic%)
Cr Co
A 50 Remainder
B 54 Remainder
C 58 Remainder
Co-Cr D 60 Rerna}nder
E 62 Remainder
alloy 35 -
F 65 Remainder
powder -
G 67 Remainder
H 70 Remainder
1 48% Remainder
J 72* Remainder
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Absolute maximum lengths (maximum value of the distance between the two
arbitrary points on the periphery of the particle) of the chromium oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods
1A to 8A of the present invention, the comparative methods 1A and 2A, and the
conventional method 1A were measured by an electron probe microanalyzer (EPMA).
The presence/absence of coarse chromiwm oxide aggregates having an absolute
maximum length of more than 10 um is shown in Table 2.

Measurements of the absolute maximum length of chromium oxide aggregates
using an EPMA were conducted as follows. Samples were cut out from the hot pressed
bodies produced by the aforementioned methods 1A to 8A of the present invention, the
comparative methods 1A and 2A, and the conventional method 1A and the sections
thereof were embedded in a resin to be subjected to a mirror polishing process. Surface
analysis was conducted on the structures of these sections using a field emission EPMA
(JXA-8500F manufactured by JEOL Ltd.) at an acceleration voltage of 15 kV, an
irradiation current of 5 x 10°® A, and a magnification of 1,000 to acquire an element
mapping image of Cr. This element mapping image of Cr was made to be an image with
a contrast and a color tone so that the regions enriched with Cr (that is, chromium oxide
aggregates) can be clearly discriminated as much as possible. The obtained element
mapping image of Cr was saved as an image file of bitmap format without degrading the
image quality and this image was read separately using image processing sofiware (Win
Roof manufactured by Mitani Corporation) to binarize the image. Absolute maximum
length of the regions enriched with Cr as compared to the matrix was measured by image
processing. A threshold value was selected for binarization so that the size of the Cr

enriched regions did not change from that of the original image. A scale bar indicated on



UQO 2 NMCV) ~-Or 00 -- Nt 0 CE TOcd f-p_C~cu.Dc
.Ottl p.~m ONNCNO vPaEoOEOE UUdD23 [0027] Fromthe
results shown in Table 2, it is apparent that the targets produced by the

af orenenti oned nethods A to 8A of the present invention which were produced
by blending the Co-C alloy powders Ajho H having a Cr content of 50 to 70
atom c% and a 5 renmai nder containing Co as the raw material powders

generated |l ess.particles as__conpar t targe roduced by the

convent i oﬂ’ﬁlc’r‘ﬁé’{)ﬁ%}&mfn%nm%%”ﬂ% ﬁﬂ%ﬁdﬂgywa 1%8%&5}386 ﬁgﬂ?ﬁcﬁﬁ %9 a co
powder havi 2&1 a 50% particle size of 10 m a C powder having a 50%
particl e kngd@ dwinganggsurgmpatspowder having a 50% particle size of 15 m and
an Si 2 powder having a 50% particle size of 3 mwthout adding a Co-Cr

al l oy 10 powdefG02Bpwever, it is apparent that the targets produced by the
conparative nethods 1 A and 2A which were produced using the Co-Cr all oy

powders 1to J Reytbdi@r, (ROBPAS StONEd b ale MBERAIbRIGEhH® 1L aPLA of tHehe
present invention generated nunmerous particles, and thus were not

her e b enpisi Ratagtoh W SRR ARt HRLEA, Bl SONRIR BN ERARES R0V

obt ai ned bl ended powders were charged in a 1({)L )
were degreased using an organic solvent and were subsequently subjected to vacuum

drying by being retained under vacuum at 150°C for 8 hours. Thereafter, the targets
were joined with a backing plate made of copper and were mounted on a commercially
available sputtering apparatus. A presputtering process was carried out under conditions

10 in which the ultimate vacuum was 5 x 10~ Pa, the electrical power was 800 W in direct
current, the Ar gas pressure was 6.0 Pa, the distance between the target and the substrate
was 60 mum, and no substrate heating, to remove the processed layer of the target surface.
Then the chamber was temporarily opened to air and the chamber members such as a
deposition preventing plate were cleaned. Thereafter, vacuuming was carried out until

15  the above-mentioned vacuum was achieved again. After the vacuuming, a presputtering
process was carried out for 30 minutes to remove adsorbed atmospheric components and
metal oxide layers, followed by the formation of a magnetic recording film having a
thickness of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness
of 100 nm were formed on a total of 25 pieces of 4-inch Si wafer under the same

20 conditions. With respect to the wafer after the film formation, the number of particles
attached on the wafer surface and having a size of 1.0 um or more was counted using a
surface inspection apparatus that was commercially available and the average value of
the counts obtained from 25 wafers was calculated. The results are shown in Table 2.

[0026)



contai ner together wwth a zirconia ball, which was a grinding nedium The

at nosphere inside this container was replaced with an Ar gas atnosphere and
thereafter, the 20 container was sealed. This container was rotated for 16
hours using a ball mll to prepare m xed powders. The obtai ned m xed
powders were filled in an SUS contai nerpjand were subjected to a vacuum
degassi ng treatnent under conditions in which the powders were retained at

a tenperature ﬁ-g@g& for 12 hours, and thereafter the m xed powders were
vacuum 24 enc psula ed by sealing the SUS container. Methods 9A to 16A of
the present invention, conparative nmethods 3A and 4A, and a conventi onal

met hod 2A were conducted as follows. The SUS container filled with the

m xed powders was subjected to a hot isostatic pressing process under
conditions in which the powders were retained at a 5 tenperature of 1,200C
and a pressure of 100 MPa for 3 hours followed by opening the SUS container
to produce hot isostatic pressed bodies having the conpositions shown in
Tabl e 3. These hot isostatic pressed bodies were cut to produce targets
having a dianmeter of 152.4 mmand a thickness of 3 mm [0029] 10 Absol ute
maxi mum | engt hs (maxi num val ue of the di stance between the two arbitrary
points on the periphery of the particle) of the chrom um oxi de aggregates

di spersed in the mcrostructure of the target produced by the aforenentioned
met hods 9A to 16A of the present invention, the conparative nethods 3A and
4A, and the conventional nethod 2A were neasured by an EPMA. The

presence/ absence of coarse 15 chrom um oxi de aggregates having an absol ute
maxi mrum | ength of nore than 10 mis shown in Table 3. Measurenents of the
absol ute maxi num | ength of chrom um oxi de aggregates using an EPMA were
conducted as follows. Sanples were cut out fromthe targets produced by the
af orenenti oned net hods 9A to 16A of the present invention, the 20
conparative net hods 3A and 4A, and the conventional nmethod 2A and the
sections thereof were enbedded in a resin to be subjected to a mrror
pol i shing process. Surface



anal ysis was conducted on the structures of these sections using a field

em ssion EPMA (JXA-8500F manufactured by JEOL Ltd.) at an accel eration
voltage of 15 kV, an irradiation current of 5 x 10"8 A, and a nagnification
of 1,000 x to acquire an elenment 25 mapping image of Cr. This el enent
mappi ng i mage of Cr was nade to be an ipmge with a contrast and a col or
tone so that the regions enriched wwth C (that is, chrom um oxide

aggregates) can oty —di-sprrareres . S possi bl e. The obtai ned
el enment mappi ng imagesoﬁg G wap lsgved|ak farl Inpge. [file of bitmap 5 format
wi t hout degradijng thed gage quitide|ana| €| v was read separately using
i mage processi sof t wae (W n| Rodf |npnuflaqt dir pd] by M tani Corporation) to
binarize the i sotrute—tepxmmTHeEnotis—pfitihe regi ons enriched with
Cr as conpared & fmatrix e reqsprleq by|ipgge processing. A threshold
val ue was sel ecft ed ﬁb@-fbgnariz i 5o] thdt |t hel di ze of the O enriched
regi ons did not cha@@g;f%en1thag the 2pengl i mage. A scal e bar

i ndi cated on th or'@igné =el eng@ l@)ﬁ% 3|ingpspE| O by EPMA was used for
the calibration of Ig@EEhEduripg e &|£[J30] Moreover, the targets
obt ai ned by the{ af oreret Foned d$ PA tlo]1bA df the present invention,

t he conparative met Ho&s $3A and Ingl | conyentli onal nmethod 2A 15 were
degr eased usi ng 6t ic s an r ubsedquent |y subjected to vacuum
dryi ng by being| retai ned under 3 af Sl EEof 8rEl8 hours. Thereafter, the
targets were jjoi ned€with| acda &1-8l 51 -5pjle| -gf S|copper and were nounted on
a commercially | avai2abl e sbﬁt géga rEteng| EPElpr esputteri ng process was
carried out under coenditipns (2 12 gdlefdetle vacuumwas 5 x 10-5 Pa,

the electrical jpowergwas BOQ- Win directs20 currerft, the Ar gas pressure was
6.0 Pa, the disjancesbetweer the target sand the sybstrate was 60 nm and no

substrate heatijng, t® renpue_the processed layer df the target surface.
Then the chanber wasstenp il]y openedd o air and the chanber nmenbers such
as a deposition preyenti ht e were ¢t eaned. Thereafter, vacuum ng was
carried out untjl t%e ab i achi eved again. After the
vacuum n a presputderin o
g, a presputd 26 =
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process was carried out for 30 mnutes to renove adsorbed at nospheric
conponents and netal oxide |ayers, followed by the formation of a nmagnetic
recording filmhaving a thickness of 100 rimon a 4-inch Si wafer. Magnetic
recording films having a thickness of 100 nmwere formed on a total of 25
pi eces of 4-inch Si wafer under the sang35 conditions. Wth respect to the
wafer after the filmformation, the nunber of particles attached on the

waf er surface a[&) ngi ng a size of 1.0 mor nore was counted using a

surface inspect o% pparatus that was conmercially avail able and the average
value of the counts obtained from 25 wafers was cal cul ated. The results are
shown in Tabl e Brom [fmsﬁmfbowab“r@%%?: 1H 15 apgargnithat thgtargqup@dwqbbxﬁg h N~
~~ E~O7v) 7vt hrn. _o" E ChMa NGCplLti WCCcCcCcCcCCcCC
C C C - Xaforamddtinngd Metiols NAND RANIthe pre@ny inventowhich. were pOdiced by ¢ E
a N ~-dtO~-NYNNNNNNNNN tttttttttt OCCCCC

G
ﬁ ﬁ ( ~cdcplehbinEitke C8-CrulleP peiders ARoB badinfaErieofeht & 30 (6 70 bhicP MdV

a a
ccCcCcC
N dn

5  remainder containing Co as the raw material powders generated less particles as
compared to the target produced by the conventional method 1A which was produced by
blending and mixing a Co powder having a 50% particle size of 10 um, a Cr powder
having a 50% particle size of 10 pm, a Pt powder having a 50% particle size of 15 pm,
and an SiO; powder having a 50% particle size of 3 um without adding a Co-Cr alloy

10  powder. However, it is apparent that the targets produced by the comparative methods
1A and 2A which were produced using the Co-Cr alloy powders I to J having
compositions that were outside the scope of the present invention generated numerous
particles, and thus were not preferable.

[0028]
15  Example 2
The raw material powders prepared above were blended so as to give the
compositions shown in Table 3 and the obtained blended powders were charged ina 10 L
container together with a zirconia ball, which was a grinding medium. The atmosphere
inside this container was replaced with an Ar gas atmosphere and thereafter, the

20 container was sealed. This container was rotated for 16 hours using a ball mill to prepare
mixed powders.

The obtained mixed powders were filled in an SUS container and were subjected
to a vacuum degassing treatment under conditions in which the powders were retained at

a temperature of 550°C for 12 hours, and thereafter the mixed powders were vacuum
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encapsulated by sealing the SUS container. Methods 9A 1o 16A of the present invention,
comparative methods 3A and 4A, and a conventional method 2A were conducted as
follows. The SUS container filled with the mixed powders was subjected to a hot
isostatic pressing process under conditions in which the powders were retained at a
temperature of 1,200°C and a pressure of 100 MPa for 3 hours followed by opening the
SUS container to produce hot isostatic pressed bodies having the compositions shown in
Table 3. These hot isostatic pressed bodies were cut to produce targets having a diameter
of 152.4 mm and a thickness of 3 mm.

[0029]

Absolute maximum lengths (maximum value of the distance between the two
arbitrary points on the periphery of the particle) of the chromium oxide aggregates
dispersed in the microstructure of the target produced by the aforementioned methods 9A
to 16A of the present invention, the comparative methods 3A and 4A, and the
conventional method 2A were measured by an EPMA. The presence/absence of coarse
chromium oxide aggregates having an absolute maximum length of more than 10 um is
shown in Table 3.

Measurements of the absolute maximum length of chromium oxide aggregates
using an EPMA were conducted as follows. Samples were cut out from the targets
produced by the aforementioned methods 9A to 16A of the present invention, the
comparative methods 3A and 4A, and the conventional method 2A and the sections
thereof were embedded in a resin to be subjected to a mirror polishing process. Surface
analysis was conducted on the structures of these sections using a field emission EPMA
(JXA-8500F manufactured by JEOL Ltd.) at an acceleration voltage of 15 kV, an

irradiation current of 5 x10® A, and a magnification of 1,000 x to acquire an element
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CT N ONM7 h-OM7 SREN-Cd F c?t o RcoEoUQ 28 [0032]
Fromthe results shown in Table 3, it is apparent that the targets produced
by the aforenmentioned nethods 9A to 16A of the present invention which were
produced by blending the Co-Cr alloy pgaders A to H having a C content of
50 to 70 atom' c%and a 5 renmai nder containing Co as the raw naterial powders

gener at ed : t.

convention p% h%"% ﬁ%aﬁﬁ%s\%g}%ﬁ@gﬂ’@% "E% Ogl enoFS%é)daagg%gnagYm%&em&
powder having a 50% artlcl e size of 10 m havi ng.a 50%
particle s E‘éﬂt@ﬁt%i%r?o ar fope poihabth ema&}%?gerawh%wﬁ\ﬁ? ri(habisspyamgpm 9¥idg,  ang
an Si 2 powder having a 50% particle size of 3 mw thout adding a Co-Cr

al l oy 10 paggiegateshiomebeclcanly disgrimpptedentmuchas posseble.ar get s produced by the
conparative nmethods 3A and 4A which were produced using the Co-Cr all oy
powders |to J haub bbtaire@R#RASnt HRPHink Mbgd\eff € Wi Siveead fieinfape e of bithgp

present invention generated nunerous particles, and thus were not
pref erapl egormat without degrading the image quality and this image was read separately using
image processing software (Win Roof manufactured by Mitani Corporation) to binarize
the image. Absolute maximum lengths of the regions enriched with Cr as compared to
the matrix were measured by image processing. A threshold value was selected for
binarization so that the size of the Cr enriched regions did not change from that of the
10  original image. A scale bar indicated on the original element mapping image of Cr by
EPMA was used for the calibration of length during measurements.
[0030]
Moreover, the targets obtained by the aforementioned methods 9A to 16A of the
present invention, the comparative methods 3A and 4A, and the conventional method 2A
15 were degreased using an organic solvent and were subsequently subjected to vacuum
drying by being retained under vacuum at 150°C for 8 hours. Thereafter, the targets
were joined with a backing plate made of copper and were mounted on a commercially
available sputtering apparatus. A prespuftering process was carried out under conditions
in which the ultimate vacuurm was 5 x107° Pa, the electrical power was 800 W in direct
20 current, the Ar gas pressure was 6.0 Pa, the distance between the target and the substrate
was 60 mm, and no substrate heating, to remove the processed layer of the target surface.
Then the chamber was temporarily opened to air and the chamber members such as a

deposition preventing plate were cleaned. Thereafter, vacuuming was carried out until

the above-mentioned vacuum was achieved again. After the vacuuming, a presputtering



[0033] 15 Exanple 3 The raw material powders prepared above were bl ended so
as to give the conpositions shown in Table 4 and the obtained bl ended
powders were charged in a 10 L container together with a zirconia ball
which will be a grinding nedium The atnosphere inside this container was
replaced with an Ar gas atnosphere and thgereafter, 20 the contai ner was
seal ed. This container was rotated for 16 hours using a ball mll to
prepare m xed powders. t ho 17A.t 0 24A of th resent inventio

Corpar at | veremaasc e il T Miitsdo B b Ohe R R SRR &% 8t e
as follows. The obtai ned m xed powders were filled in a vacuum hot press
appar at us Hital RKde layms. delewrd by te Jermation R Mpeegly weerde fppbadae 4 n a
vacuum at nosphere under conditions in which the powlers were retained at a
t enper at ur ¢hidfness @00 ramdna 4pimels Suwefeof MegndRaret@ding flowrheving agholiuse hot
pressed bodies having the conpositions shown in Table 4. These hot pressed

bodi es wer @f ¢ niOverd FQSGDNlROEE b2 Nt D A- Bt REEWvEfer Qhdek e shniem and a
t hi ckness of 3 nm 5 [0034] Absol ute maxi num | engt hs (naxi nrum val ue of the

di stance bebneamd N Yo diPi A% AR BN AEhPRERY A phfificRar ti cl e)
of the chrom um oxi de aggrega €s I spersed in & T erostruct ire of the
targets produced by the.aforenentjoned neth 17A to 24A of the.present
vant  on, CHHBER Griut Welel T ot ABUBNGIE BTHE BT VAN Of FE L Ge I B - mot hod
3A were neasured by an EPMA. The presence/ absence of coarse chrom um oxide
aggr egat es Straadengsngatierbanpatits thebivarnerinesigiely evaileblecandribmavenagsi valdesrf shown
in Table 4. Measurenents of the absolute maxi num | ength of chrom um oxi de
aggr egat es theusiunty cdaikdMPomMas evafon dus calduas:dl dhkoysilts Sanghbes indableGut out
fromthe targets 15 produced by the aforenentioned nmethods 17A to 24A of the
present inventiggyijjhe conparative methods 5A and 6A, and the conventional
nmet hod 3A and the séctions thereof were enbedded in a resin to be subjected

to a ni@or polii@&n93Process. Sur face



anal ysis was conducted on the structures of these sections using a field
em ssion EPMA (JXA-8500F manufactured by JEOL Ltd.) at an accel eration
voltage of 15 kV, an 20 irradiation current of 5 x 10-8 A and a

mappi ng i mge of Cr. This

el ement mapping image of Cr was nmade to dye an inmage with a contrast and a

magni fication of 1,000 to acquire an el enent

color tone so that the regions enriched with Cr (that is, chrom um oxide
aggr egat es) can fbe—eteary—c-sqrrHn 5 possi bl e. The obt ai ned
el enent rrappln;lrrage"(ﬁ Cr wgs |sav file of bitmap format
wi t hout degradi ng the i mgq g% mge was read separately
usi ng i nmage progessi ng%s;gftware nj ured by Mtani
Corporation) to|binarize the jage m | engths of the regions
enriched with O aSocor@%@l tq fthé asured by i mage
processing. A trres v@lcue a4 . _$e rization so that the size
of the 5 Cr enrijched ge@upg i| | ispb nat of the original inmage.
A scal e bar indi caté QIE the drilglf gpi ng image of O by EPMA
was used for the caki rats&qg off [l €n $urenments. [0035]
Mor eover, the tar ge&:s obtmimed by 1h pd met hods 17A to 24A of
the 10 present {TAVEntTom[ tNe a 5A and 6A, and the
conventional nethod 3A were dedrddbsg gani ¢ sol vent and were
subsequent |y subj ectéd t o jvaguyrd| sieli et ai ned under vacuum at
150C for 8 hourg. Théreaf tler, t@ %5 gl ned with a backing plate
made of copper gnd wefe ngunte it fal avai l abl e sputtering
apparatus. A presputt&‘Erl ng ess was cgrrl ed out |under conditions 15 in
which the ultingte vacuum trical power was 800 Win
direct current,| theZAr ga he di stance between the
target and the %ubst_@ate d0 mMm and—-,no substrate heating, to renove the
processed | ayer jof tlige tarn urface Fhen the chanber was tenporarily
opened to air and the& charks H ¢position preventing plate
were cl eaned. THereafter, |vacudm ng was carrl ed ouj until 20 the
above- ment i oned |vacuum wag athileved agai B. After tile vacuum ng, a
presputtering grocess—watcarrtadrortrior—Pernrnuies to renove adsorbed
at nospheric cononents and < ==l ) 2l gl 2 2l 2
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metal oxide layers, followed by the formation of a magnetic recording film
having a thickness of 100 nmon a 4-inch Si wafer. Magnetic recording filns
having a thickness of 100 nmwere formed on a total of 25 pieces of 4-inch
Si wafer under the sanme 31 conditions. Wth respect to the wafer after the
filmformation, the nunber of particlegg8 attached on the wafer surface and
having a size of 1.0 mor nore was counted using a surface inspection
appar at us that comercially avail abl e and the average value of the
counts obtaineéw@ﬁ%n125 waf ers was cal cul ated. The results are shown in

Table 4. 5[0 Tabl.e

s o P Bt % smeitsais et i Co
IAV] Nn NVi ow5 Q LGV"OLLLLLLLLLLLUC?ONC) G NO
Uo) N caérgn@t@r@i@@@@moé@ ¢f the pregent igveptipn whiggnwere produced by

blending the Co-Cr alloy powders A to H having a Cr content of 50 to 70 atomic% and a
5  remainder containing Co as the raw material powders generated less particles as
compared to the target produced by the conventional method 2A which was produced by
blending and mixing a Co powder having a 50% particle size of 10 um, a Cr powder
having a 50% particle size of 10 um, a Pt powder having a 50% particle size of 15 pm,
and an Si0, powder having a 50% particle size of 3 um without adding a Co-Cr alloy
10 powder. However, it is apparent that the targets produced by the comparative methods
3A and 4A which were produced using the Co-Cr alloy powders 1 to J having
compositions that were outside the scope of the present invention generated numerous
particles, and thus were not preferable.
[0033]
15 Example 3
The raw material powders prepared above were blended so as to give the
compositions shown in Table 4 and the obtained blended powders were charged ina 10 L
container together with a zirconia ball, which will be a grinding medium. The
atmosphere inside this container was replaced with an Ar gas atmosphere and thereafter,
20  the container was sealed. This container was rotated for 16 hours using a ball mill to
prepare mixed powders.
Methods 17A to 24 A of the present invention, comparative methods 5A and 6A,
and a conventional method 3A were conducted as follows. The obtained mixed powders

were filled in a vacuum hot press apparatus and were subjected to a vacuum hot pressing
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process in a vacuum atmosphere under conditions in which the powders were retained at
a temperature of 1,200°C and a pressure of 15 MPa for 3 hours to produce hot pressed
bodies having the compositions shown in Table 4. These hot pressed bodies were cut to
produce targets having a diameter of 152.4 mm and a thickness of 3 mm.

5 [0034]

Absolute maximum lengths {maximum value of the distance between the two
arbitrary points on the periphery of the particle) of the chromium oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods
17A to 24A of the present invention, the comparative methods SA and 6A, and the

10 conventional method 3A were measured by an EPMA. The presence/absence of coarse
chromium oxide aggregates having an absolute maximum length of more than 10 pm is
shown in Table 4.

Measurements of the absolute maximum length of chromium oxide aggregates

using an EPMA were conducted as follows. Samples were cut out from the targets

15  produced by the aforementioned methods 17A to 24A of the present invention, the
comparative methods 5A and 6A, and the conventional method 3A and the sections
thereof were embedded in a resin to be subjected to a mirror polishing process. Surface
analysis was conducted on the structures of these sections using a field emission EPMA
(JXA-8500F manufactured by JEOL Ltd.) at an acceleration voltage of 15 kV, an

20  irradiation current of 5 x10® A, and a magnification of 1,000 to acquire an element
mapping image of Cr. This element mapping image of Cr was made to be an image with
a contrast and a color tone so that the regions enriched with Cr (that is, chromium oxide
aggregates) can be clearly discriminated as much as possible. The obtained element

mapping image of Cr was saved as an image file of bitmap format without degrading the
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shown in Table 4, it is apparent that the targets produced by the

af orenentioned net hods 17A to 24A of theggpresent invention which were
produced by bl endi ng the Co-Cr alloy powders Ato H having a & content of
50 to 70 atom c%?. g@ 5 .renai nderdcont%@in Co as the rawgz&% Wl
powder s geMBreR GiEleeld B image xes rrad Sepasdl THE® PHIGRY i Buiice HS/ t he
conventional nethod 3A which was produced by bl ending and m xi ng

powder haviRegf mappiisperd bicMetasi Gerperation) igryinasizethioger Abﬁ@lwerigwarr@m/o
particle size of 10 gm a Pt powder having a 50% particle size of 15 gm
and an Ti Qlerpowdsithdiegiong eari@@¥%owidr Cr ad @ngiazel ofthSmgmxwveleandasarddibpg a Co- Cr
all oy 10 powder. However, it is apparent that the targets produced by the
conparati Vel ﬁ%@éssméAA@Msﬁ&d%ﬂ&mweﬁcﬁﬁ%u&ﬁ&%bﬁgo e tHeQider of@lﬁé oy

powder s Ito J haV| ng conpositions that were outside the scope of

present %I nt ' g1 n? El% o?%'% Qlflsom Hl?i{ (Bfl tﬁ% Sﬁgmgln {iine;[g U Mfeeoajm ?ndlcated

prefera

on the original element mapping image of Cr by EPMA was used for the calibration of
length during measurements.
[0035]
Moreover, the targets obtained by the aforementioned methods 17A to 24A of the
10  present invention, the comparative methods SA and 6A, and the conventional method 3A
were degreased using an organic solvent and were subsequently subjected to vacuum
drying by being retained under vacuum at 150°C for 8 hours. Thereafter, the targets
were joined with a backing plate made of copper and were mounted on a commercially
available sputtering apparatus. A presputtering process was carried out under conditions
15 in which the ultimate vacuum was 5 x10” Pa, the electrical power was 800 W in direct
current, the Ar gas pressure was 6.0 Pa, the distance between the target and the substrate
was 60 mm, and no substrate heating, to remove the processed layer of the target surface.
Then the chamber was temporarily opened to air and the chamber members such as a
deposition preventing plate were cleaned. Thereafter, vacuuming was carried out uatil
20  the above-mentioned vacuum was achieved again. After the vacuuming, a presputtering
process was carried out for 30 minutes to remove adsorbed atmospheric components and
metal oxide layers, followed by the formation of a magnetic recording film having a
thickness of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness

of 100 nm were formed on a total of 25 pieces of 4-inch Si wafer under the same



[0038] 15 Exanple 4 The raw materi al powders prepared above were bl ended so
as to give the conpositions shown in Table 5 and the obtained bl ended
powders were charged in a 10 L container together with a zirconia ball
which was a grinding nedium The atnosphere inside this container was
repl aced with an Ar gas atnosphere and ghereafter, the 20 contai ner was
seal ed. This container was rotated for 16 hours using a ball mll to prepare

m xed powders....The ai ne . xed powder.s re filled in an SUS contai ner
and were sbtiRLQREy \Qi%%r%?p@,«gé% ‘ﬁaégraaﬁﬂfhﬁ &%@{%ﬁ% n’glﬁedlélfm %ﬁgpﬁ%gﬁ in

whi ch the powders were retained at a tenperature of 550C for 12 hours, and
t her eaf t er 2faracPR &if WefRoarBchenehpaedymesal 1.81enpEIok Was SRPNEENSIRG t he SUS
cont ai ner. Methods 25A to 32A of the present invention, conparative nethods
7A and 8A, saifiteanspoctiendpparaals thatvimdodinanarky acohtlecinddhasveltadel vahe.of The SUS
container filled with the m xed powders was subjected to a hot isostatic
pressi ng PpRRCRSHsWBEERedCRR b vaiss Was W eRtel T hR QVERIRE Sre@bemiigirabead at a 5
tenperature of 1,200C and a pressure of 100 MPa for 3 hours foll owed by
openingsthe SU?Kgggtainer to produce hot isostatic pressed bodi es having

t he conpositions shown in Table 5. These hot isostatic pressed bodies were
cut to produce kﬁége%f having a dianeter of 152.4 mmand a thickness of 3
nm [0039] 10 ¥t e maxi mum | engt hs (maxi mum val ue of the distance
between the two arbitrary points on the periphery of the particle) of the
chrom um oxi de aggregates dispersed in the mcrostructure of the targets
produced by the aforenentioned nethods 25A to 32A of the present invention,
t he conparative nmethods 7A and 8A, and the conventional nethod 4A were
measured by an EPMA. The presence/ absence of coarse 15 chrom um oxi de
aggregat es having an absol ute maxi num |l ength of nore than 10 pmis shown in
Tabl e 5. Measurenents of the absolute nmaxi mum |l ength of chrom um oxi de

aggr egat es



usi ng an EPMA were conducted as follows. Sanples were cut out fromthe
targets produced by the aforenentioned nethods 25A to 32A of the present

i nvention, the 20 conparative nmethods 7A and 8A, and the conventional nethod
4A and the sections thereof were enbedded in a resin to be subjected to a
mrror polishing process. Surface analy s was conducted on the structures
of these sections using a field em ssion EPMA (JXA-8500F manufactured by

JEOL Ltd.) at a oh—345TKM18 irradiation current of 5
x10-8 A, and a gnifi%ﬁion of DO ftd acqul rie el ement 35 nmapping
i mge of Cr. This elengr-ﬁ mappi (Y o5 IS 2 B 2 de to be an inmage with
a contrast and a(uﬂfﬁitﬁne SO e {regiophs| qnti ched with C (that is,
chrom um oxi de (eggregttes—ess € H-4—t-sef- nat ed as nuch as
possi bl e. The O)taige@ |®ment D i je was saved as an i nmge
file of bitmap forn@tEwE tthout dedrpdl|.r el 5| L quality and this inmage
was read separ at ely§u8i ¢ iSmage EPEES|sH ) 55 ol § (Wn Roof manufactured
by Mtani Corpofatigni g¢ & na 7 81 ﬁ <) ol B ute maxi mum | engths of
the regions enrjchedd Wi C ag ¢ofmpprieq Joltheg ragri x were nmeasured by
I mage processing. aljue | ecf r binarization so that
the size of the girohst-cf-d—fet—pharge from that of the
ori gi nal image. is &) epslig) spsf Bhe. 8l gi nal el enent mappi ng
i mge of O by S| Ehel =8 B | engt h during
measur enments. | S ReE| Akl dil §| SPE d by the aforenentioned
met hods 25A to B2A oL pr eqdent| & e |tg<q¢onpar ati ve nmet hods 7A and
8A, and the conyenti @gnal Thoq 4A I re degreas¢d using an organic
sol vent and wer ¢ subsequeft|® dubjected Eo vacuun1]drying by bei ng retained
under vacuum at | 150C&f or hourls. Thereafter, the fargets were joined with
a backing pl ate|madegof c¢pper |and were nounted on|a commercially available
sputtering appa atusg A pilesputitering precess was ¢arried out under
conditions in ichethe gltindte vacuumwas 5 x 10-5 Pa, the electrical
power was 800 in dgrect 20 _cyrrent, thg Ar gas pfjessure was 6.0 Pa, the
di stance betweenp the targdt:anc the subsgrate was|60 nm and no substrate
heating, to re e the pracessdd laver of the tarad¢t surface.
FREEEEEEEEEEEE
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Then the chanber was tenporarily opened to air and the chanber nenbers such
as a deposition preventing plate were cleaned. Thereafter, vacuum ng was
carried out until the above-nenti oned vacuum was achi eved again. After the
vacuum ng, a presputtering 36 process was carried out for 30 mnutes to
renove adsorbed at nospheric conponents and netal oxide layers, followed by
the formation of a magnetic recording filmhaving a thickness of 100 nm on
a 4-inch Si vvafg(g 37 gnetic recording films having a thickness of 100 nm
were formed on Oto al of 25 pieces of 4-inch Si wafer under the sane 5
conditions. Wth respect to,the.wafer after the filmformation, e . nunber
of particles atlh' f ﬁgedre IHISSHEWRAR Fﬁgﬁr H APyt H}é{,quargetgipggpu&?& %.’ ¢m or
nore was counted using a surface inspection apparatus that was conmercially

avai | abl e afeméndionsd megwdydlddo @A afties prosamt nvenhiien whighfwaerpmRuesitar s was
calcul ated. The results are shown in Table 5. [0041] 10 [Table 5] 37 CNL

d U U V) Nbleaflingkhd\NCOLN\édlloy PoMidefsA to HhaMing avlr ddntént of-$0lto 10 atomicke hdZ 0. U
"yE E ONC L- ONGCGCGCcCccccce t\tl cLC occcoccoo

000 50 tefmihder ntintdg &6 s Mle hit HatbiallpoWlers generated less particles as

compared to the target produced by the conventional method 3 A which was produced by
blending and mixing a Co powder having a 50% particle size of 10 pm, a Cr powder
having a 50% particle size of 10 pm, a Pt powder having a 50% particle size of 15 pm,
and an TiO; powder having a 50% particle size of 3 um without adding a Co-Cr alloy
10 powder. However, it is apparent that the targets produced by the comparative methods
5A and 6A which were produced using the Co-Cr alloy powders I to J having
compositions that were outside the scope of the present invention generated numerous
particles, and thus were not preferable.
[0038]
15  Example 4
The raw material powders prepared above were blended so as to give the
compositions shown tn Table 5 and the obtained blended powders were charged ina 10 L.
container together with a zirconia ball, which was a grinding medium. The atmosphere
inside this container was replaced with an Ar gas atmosphere and thereafter, the
20 container was sealed. This container was rotated for 16 hours using a ball mill to prepare
mixed powders.
The obtained mixed powders were filled in an SUS container and were subjected
to a vacuum degassing treatment under conditions in which the powders were retained at

a temperature of 550°C for 12 hours, and thereafter the mixed powders were vacuum
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encapsulated by sealing the SUS container. Methods 25A to 32A of the present
invention, comparative methods 7A and 8A, and a conventional method 4A were
conducted as follows. The SUS container filled with the mixed powders was subjected to
a hot isostatic pressing process under conditions in which the powders were retained at a

5  temperature of 1,200°C and a pressure of 100 MPa for 3 hours followed by opening the
SUS container to produce hot isostatic pressed bodies having the compositions shown in
Table 5. These hot isostatic pressed bodies were cut to produce targets having a diameter

~ 0f 152.4 mm and a thickness of 3 mm.

[0039]

10 Absolute maximum lengths (maximum value of the distance between the two
arbitrary points on the periphery of the particie) of the chromium oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods
25A to 32A of the present invention, the comparative methods 7A and 8A, and the
conventional method 4A were measured by an EPMA. The presence/absence of coarse

15  chromium oxide aggregates having an absolute maximum length of more than 10 pm is
shown in Table 5.

Measurements of the absolute maximum length of chromium oxide aggregates
using an EPMA were conducted as follows. Samples were cut out from the targets
produced by the aforementioned methods 25A to 32A of the present invention, the

20 comparative methods 7A and 8A, and the conventional method 4A and the sections
thereof were embedded in a resin to be subjected to a mirror polishing process. Surface
analysis was conducted on the structures of these sections using a field emission EPMA
(IXA-8500F manufactured by JEOL Ltd.) at an acceleration voltage of 15 kV, an

irradiation current of 5 x10"* A, and a magnification of 1,000 to acquire an element
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mapping image of Cr. This element mapping image of Cr was made to be an image with
a contrast and a color tone so that the regions enriched with Cr (that is, chromium oxide
aggregates) can be clearly discriminated as much as possible. The obtained element
mapping image of Cr was saved as an image file of bitmap format without degrading the
image quality and this image was read separately using image processing software {Win
Roof manufactured by Mitani Corporation) to binarize the image. Absolute maximum
lengths of the regions enriched with Cr as compared to the matrix were measured by
image processing. A threshold value was selected for binarization so that the size of the
Cr enriched regions did not change from that of the original image. A scale bar indicated
on the original element mapping image of Cr by EPMA was used for the calibration of
length during measurements.

[0040]

Moreover, the targets obtained by the aforementioned methods 25A to 32A of the
present invention, the comparative methods 7A and 8A, and the conventional method 4A
were degreased using an organic solvent and were subsequently subjected to vacuum
drying by being retained under vacuum at 150°C for 8 hours. Thereafter, the targets
were joined with a backing plate made of copper and were mounted on a commercially
available sputtering apparatus. A presputtering process was carried out under conditions
in which the ultimate vacuum was $ x107 Pa, the electrical power was 800 W in direct
current, the Ar gas pressure was 6.0 Pa, the distance between the target and the substrate
was 60 mm, and no substrate heating, to remove the processed layer of the target surface.
Then the chamber was temporarily opened to air and the chamber members such as a
deposition preventing plate were cleaned. Thereafter, vacuuming was carried out until

the above-mentioned vacuum was achieved again. After the vacuuming, a presputtering



Fromthe results shown in Table 5, it is apparent that the targets produced
by the aforenentioned nethods 25A to 32A of the present invention which
were produced by blending the Co-Cr alloy powders Ato H having a Cr
content of 50 to 70 atomc% and a 5 remainder containing Co as the raw

mat eri al powders generated | ess particlgg as conpared to the target produced
by the conventional net hod 4A whi ch was produced by blending and m xing a
Co powder having a 50%p | e si ze of 10 m, a 0 er. havi ng .a 50%
par L1 ol 6 SPOESTVE AT ERtb{o R R s M G BReP s SRRSReR

an Ta205 powder having a 50% particle size of 3 mw thout adding a Co- Cr

al l oy 10 powtrexidedapstce folloviedity thpumetion phamagrriiciraeqyeing fgmouyinad by the
conparative nethods 7A and 8A which were produced using the Co-Cr all oy
powder s | t thicknkssvoffi@( newofpadiintioRiswifeat Magneicoutwdite filine haciape tiotkiche
present invention generated nunerous particles, and thus were not

pr ef er abl eqf { (043 lwerd Rormeg 68RdoRPHESE ﬁie@s 0?'4 19&1{1@1'\%5.@} Lider BRVERES A to S

havi ng chem caI corrp05| ti ons shown i n Tab were prepared as raw nat eri al

powder s by zi.ng. hod ne t wders A

Eﬁ SO?thal Be %/nst lh?ar?bregp Tt ZIW téer ;&eﬁg}? fﬂ%ﬁgm%t?% 8arrf'lm¥tfe%1 §| zZé %f ?ﬁ 2(r)n
e in allo rs 0.S were ¢lassifie u5|nga5|evewn

an apertur éﬂ@%%%f ezwsa ugigce ﬁ%ﬁhftvwég 5§35 ag} Pire & WpEeavat coapledsi®e gowder s

nmeasured by a | aser dlffractlon met hod would be 35 m In addition, Co-Cr

bi nary al | eyfagsewtipeetion appatatusdhat weps chemmerahllc ovpleblietand the avehagaryaiug ofabl e 7
were prepared as raw material powders by a gas atom zing nethod. Since the
Co- O bi natt¢ cabheyb@wdetdn a5 taafdrs lat adloglately Thb eesghs atshows inTabtethod had a
39 50%particle size of 95 m the Co-Cr binary alloy powders a to | were
classified usingymijsieve with an aperture size of 45 mso that the 50%
particle size o aI? the powders neasured by a |laser diffraction nethod
woul d 35 & %f a Co powder having a 50% particle size of 10 m a
Pt powder havi ngﬁf% Yoparticle size of 15 Ism an Si2 5 powder having a
50% particle size of 3 m a Ti 2 powder having a 50% particle size of
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40 Type 50% particle size (n) Conposition (atomc% C Co a 50 Renmi nder
b 54 Remainder ¢ 58 Remai nder Co-Cr d 60 Rermai nder binary e 35 62

Renai nder alloy f 65 Renmi nder powder 67 Rerainder It 70 Renmmi nder i 48*
Remai nder 72* Remmi nder Synbols (*) indicate conditions outside the scope
of the present invention. [0046] Exanpig 5 The raw material powders
prepared above were bl ended so as to give the 5 conpositions shown in Table
8 and the obtai B@&lz]bl ended powders were charged in a 10 L container
together with a[ ZI'H'conia ball, which was a grinding nedium The atnosphere
inside this container was replaced with an At gas atnosphere_and thereafter,
the container 8% besgsulis Shﬂ’ﬁljs‘ng%hreﬁaﬁsﬁféﬁ amer%élga&tﬁgdtafgg}s prgdysa by hisi ng a
ball ml|l to prepare m xed powders. 10 Methods 1B to 11B of the present

i nvent i on,afereoenpencdtristbodrst Toth 30B, ofthd presemsonvestioh eviiath werepoetucsd ber e
conducted as follows. The obtained m xed powders were filled in a vacuum

hot press tﬂﬁﬂﬁﬁ%ﬁ@@oﬁﬂﬂaﬂwlﬁ)v&}éﬁ 866 Bthdvinga TACHIAIROS0 RS B 8lohPdc%Rh@Gess in
a vacuum at nosphere under conditions in which the powlers were retained at

a t enpar ati g ol dof AR, A0 A PLESRUAlod R MER LA ReliBigeL & P oduce hot

pressed 1 I'es. ot presse ies were cut to produce targets
Eg\rlri) ggi ? i g:irﬁ)%g{%%@irtgﬂlq.‘é?%ﬁ ﬁwumn‘ie ndt,})? cgr?\;e%tl?ggaﬁ %e?ﬁodg 4&“@1&% \\z(r\gsl }groggceg b(}:rhem cal
blending and mixing a Co powder having a 50% particle size of 10 um, a Cr powder
having a 50% particle size of 10 um, a Pt powder having a 50% particle size of 15 pm,
and an Ta;0s powder having a 50% particle size of 3 pm without adding a Co-Cr alloy
10 powder. However, it is apparent that the targets produced by the comparative methods
7A and 8 A which were produced using the Co-Cr alloy powders 1 to ] having
compositions that were outside the scope of the present invention generated numerous
particles, and thus were not preferable.
[0043]
15  <Second aspect>
Cr-Pt binary alloy powders A to S having chemical compositions shown in Table
6 were prepared as raw material powders by a gas atomizing method. Since the Cr-Pt
binary alloy powders A to S obtained by the gas atomizing method had a 50% particle
size of 95 pum, the Cr-Pt binary alloy powders A to S were classified using a sieve with
20 an aperture size of 45 pm so that the 50% particle size of all the powders measured by a
laser diffraction method would be 35 pm.
In addition, Co-Cr binary alloy powders a to j having chemical compositions

shown in Table 7 were prepared as raw material powders by a gas atomizing method.

Since the Co-Cr binary alloy powders a to j obtained by the gas atomizing method had a



of Cr, 15.6 nol % of Pt, 8.0 mol % of SiO2 and a remai nder containing Co.
[0047] 41 Absol ute maxi num | engt hs (maxi num val ue of the distance between
the two arbitrary points on the periphery of the particle) of the chrom um
oxi de aggregates dispersed in the mcrostructure of the targets produced by
the aforenentioned nethods |B to 11B ofigthe present invention, the
conparative nethod 1B, and the conventional 5 nethod | B were neasured by an

EPMA. The sene f rse.chrom ym ' agar - ving an
=bsol ut o mes IR TERaE B ot FuiE hano TR raoY Ponis s IR PR e B o
of the absal ute. paxi num | engt f chrom i de. aggr egat usi.ng an EPVA
ver e conduBf¥uVHE 2R GPFIHHE .SIZ%aEﬁf b aPa (BE AR Heal ke PedsSed 10
bodi es produced by the aforenentioned nethods 1 B to 11 B of the present

i nvent i on, mehsrabbypataser difravtohowtiod, waeild be Bé toonMeraaven alCopavidsd hiBnand t he
sections thereof were enbedded in a resin to be subjected to a mrror

pol i shi ng pEOTAsSticlSuzE 3¢ €0 aMmah Ps hswidhavimgrd(os eatioR sideeofSiSNLE4r|e, of

t hese sections using a field em ssion EPVMA (JXA-8500F manufactured by JECL

Ltd.) & a oﬁg&ﬂa@fn%tai 199, éﬁljtig%%%eg%‘ 6%,kavfi(ﬁbeWd@Pg§\?ﬁeéT§ g(t)‘%:‘%ﬁ‘t?cﬂé si2d off > 5 X

10-8 A, and a magni ficatli to acquire an e ppi ng 1 nage of

Cr. This elene i ng.i mage of  Cr _was. na to b i mge. w.th a

cont r ast aﬁélmh a%zgfagg‘f’%‘%@aglggtaﬁ% Pﬂ@\é\@é&eﬁﬁg %ﬁra\“gﬁea(gr RAYST BFViPEAat i s,
chrom um oxi de aggregates) could be «clearly discrimnated as nuch as

possi bl e. THé R@ﬁtﬂrgi: pléelok] Gumrivhiph pstergmmergallyrvalablaperepignsgedas an i mage
file of bitmap format w thout degrading the imge quality and this 20 inage
was read separ af®l4d¢]} usi ng i mage processing software (Wn Roof manufactured
by Mtani Corporation) to binarize the imge. Absol ute maxi num | engt hs of
the regions en[tqnegl With C as conpared to the nmatriXx were measured by

i mage processing. A threshold value was sel ected for binarization so that

the size of therG—emrrchedTrpeyroms—dro oty o T that of the
original inmage.|A scale bar i ﬁ%io at eql on t hf or ﬁ%ﬁ%ﬁ JI enent mappi ng
i mage of Cr by EPMA wad®used § r/‘&faﬁtéc X P e nPr;J\ 2 ﬁ%g.t_h.dur i ng
r
A 10 Remainder
B 15 Remainder
C 20 Remainder
D 25 Remainder
E 30 Remainder
F 35 Remainder
G 40 Remainder
H 45 Remainder
bc.l;j; ] 50| Remainder
alloy J 35 55 Remafnder
powder K 60 Rema{nder
L 65 Remainder
M 70 Remainder
N 75 Remainder
O 80 Remainder
P 85 Remainder
Q 90 Remainder
R 5* Remainder
S 95* Remainder
10 Symbols (*) ndicate conditions outside the scope of the present invention.
[0045]

[Table 7]



measurenents. [0048] Mreover, the targets obtained by the aforenentioned
nethods IB to 11B of the 5 present invention, the conparative nethod 1B,
and the conventional nethod | B were degreased using an organic sol vent and
wer e subsequently subjected to vacuum drying by being retained under vacuum
at 150C for 8 hours. Thereafter, the targets were joined wth a backing
pl at e made of copper and wer e nDunted on a connerC|aIIy avai |l abl e
sputtering appaga ! A eyt under
conditions in )y the electrical
power was 800 6.0 Pa, the

di stance betwee hd no substrate
heating, to rempve thejprocesged layer of tHe tﬁyg p, Then the
chanmber was te to air and t prelpge s such as a

deposition pre re cl eaned. im ng was carried
out until the a ed vacuum was = After the
vacuum ng, a pr _ cess was carr§ m nutes to renove
adsor bed at nosp ngfs and tal | owed by the

pf 100 nm on a

$ of 100 nm were
-g@@ sanme conditions.
hunber of

pf 1.0 mor nore

formation of a
4-inch Si wafer|
fornmed on a tot
Wth 20 respect
particles attac
was count ed usi facke  ingspe ~TalaP= conmerci al ly
avai | abl e and t ?}%(r*h'g‘écaﬁﬁéPWé“’b"‘fOuFﬁ%thEEfﬁli‘?toétheBllﬁieéti ’Wé’ﬂ‘oProm 25 waf ers was
cal cul ated. The results are shown in Table 8. [0049] 43 [Table 8 44 0 o
C0O U~ 7 mMdeodiv'i vl vi OO

ing film havi
brding filns hg
prieces$ of 4-inch Si
vvou'lcl fter the film

fer surface anc

Example 5
The raw material powders prepared above were blended so as to give the
5  compositions shown in Table 8 and the obtained blended powders were chargedina 10 L
container together with a zirconia ball, which was a grinding medium. The atmosphere
inside this container was replaced with an Ar gas atmosphere and thereafter, the
container was sealed. This container was rotated for 16 hours using a ball mill to prepare
mixed powders,

10 Methods 1B to 11B of the present invention, a comparative method 1B, and a
conventional method 1B were conducted as follows. The obtained mixed powders were
filled in a vacuum hot press apparatus and were subjected to a vacuum hot pressing
process in a vacuum atmosphere under conditions in which the powders were retained at
a temperature of 1,200°C and a pressure of 15 MPa for 3 hours to produce hot pressed

15 bodies. These hot pressed bodies were cut to produce targets having a diameter of 152.4
mm and a thickness of 3 mm as well as a chemical composition consisting of 10.1 mol%
of Cr, 15.6 mol% of Pt, 8.0 mol% of Si0; and a remainder containing Co.

[0047]
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ol A%sélu{g max1mum|\jleygtll\1|s (rha)gmru-'rh value of the distance between the two
arbitrary points on the periphery of the particle) of the chromijum oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods
1B to 11B of the present invention, the comparative method 1B, and the conventional

5 method 1B were measured by an EPMA. The presence/absence of coarse chromium
oxide aggregates having an absolute maximum length of more than 10 um is shown in
Table 8.

Measurements of the absolute maximum length of chromium oxide aggregates
using an EPMA were conducted as follows. Samples were cut out from the hot pressed

10 bodies produced by the aforementioned methods 1B to 11B of the present invention, the
comparative method 1B, and the conventional method 1B and the sections thereof were
embedded in a resin to be subjected to a mirror polishing process. Surface analysis was
conducted on the structures of these sections using a field emission EPMA (JXA-8500F
manufactured by JEOL Lid.) at an acceleration voltage of 15 kV, an irradiation current of

15 5x10%A,anda magnification of 1,000 to acquire an element mapping image of Cr.
This element mapping image of Cr was made to be an image with a contrast and a color
tone so that the regions enriched with Cr (that is, chromium oxide aggregates) could be
clearly discriminated as much as possible. The obtained element mapping image of Cr
was saved as an image file of bitmap format without degrading the image quality and this

20  image was read separately using image processing software (Win Roof manufactured by
Mitani Corporation) o binarize the image. Absolute maximum lengths of the regions
enriched with Cr as compared to the matrix were measured by image processing. A
threshold value was selected for binarization so that the size of the Cr enriched regions

did not change from that of the original image. A scale bar indicated on the original
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O Occ 45 [0050] Fromthe results shown in Table 8, it is apparent that the
targets produced by the aforenentioned nethods IB to 11B of the present

I nvention which were produced by blenddhg the Cr-Pt binary alloy powders A
to K having a Pt content of 10 to 90 atom c% 5 and a renai nder contai ning Cr

as the ra rial. f I ' ; 1,0 the
Farger pr o R N R e R n oF AR AL

bl ending and m xing a Co powder having a 50% particle size of 10 m a Cr
powder haVfiy &"E%% particle size of 10 m a Pt powder having a 50%
particle size of 15 m and an Si 2 powder having a 50% particle size of 3 m
wi t hout addi ng BW088l Pt binary 10 all oy powder. However, it is apparent that
the target produced by the conparative nethod I B which was produced using
the Cr-Pt bi naryoaddvey thxomrbets dBtdiasd hgtha af@empoisirct amethddat] Buas] 1Budfshele t he
scope of the present invention generated nunerous particles, and thus was

not pref erghl®y i\RRRH, thddnfpediRk8ndhod 1B, and the conventional method 1B were

degreased using an organic solvent and were subsequently subjected to vacuum drying
by being retained under vacuum at 150°C for & hours. Thereafter, the targets were joined
with a backing plate made of copper and were mounted on a commercially available
sputtering apparatus. A presputtering process was carried out under conditions in which

10 the ultimate vacuum was 5 x10” Pa, the electrical power was 800 W in direct current, the
Ar gas pressure was 6.0 Pa, the distance between the target and the substrate was 60 mm,
and no substrate heating, to remove the processed layer of the target surface. Then the
chamber was temporarily opened to air and the chamber members such as a deposition
preventing plate were cleaned. Thereafter, vacuuming was carried out until the above-

15  mentioned vacuum was achieved again. Afier the vacuuming, a presputtering process
was carried out for 30 minutes to remove adsorbed atmospheric components and metal
oxide layers, followed by the formation of a magnetic recording film having a thickness
of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness of 100 nm
were formed on a total of 25 pieces of 4-inch Si wafer under the same conditions. With

20 respect to the wafer after the film formation, the number of particles attached on the
wafer surface and having a size of 1.0 um or more was counted using a surface
inspection apparatus that was commercially available and the average value of the counts
obtained from 25 wafers was calculated. The results are shown in Table 8.

[0049]



The Cr-Pt binary alloy powders A to G shown in Table 6, the Co powder, the
Pt powder, and the Si Q2 powder were bl ended so as to give the conpositions
shown in Table 9 and the obtained bl ended powders were charged in a 10 L
contai ner together with a zirconia ball, which was a grinding nmedium The
at nosphere inside this container was 2@;replaced with an Ar gas atnosphere
and thereafter, the container was sealed. This container was rotated for 16
hours using a ball mll to prepare m xed powders. The m xed powders
obt ai ned as deEl#bie®d above were filled in an SUS container and were

subj ected to a vacuum degassing treatnent under conditions in which the
powders were retained at a tenperature of 550C for 12 hours, and thereafter
the m xed powders were 46 vacuum encapsul ated by sealing the SUS contai ner.
Met hods 12B to 18B of the present invention, a conparative nmethod 2B, and a
conventional nethod 2B were conducted as follows. The SUS container filled
with the m xed powders was subjected to a hot isostatic pressing process
under conditions in which the powders were retained at a 5 tenperature of
1,200C and a pressure of 100 MPa for 3 hours followed by opening the SUS
container to produce hot isostatic pressed bodies having a chem cal
conposition formed of 17.1 nol%of C, 15.3 nmol % of Pt, 10.0 nol % of Si Q2
and a remai nder containing Co. These hot isostatic pressed bodies were cut
to produce targets having a dianeter of 152.4 mmand a thickness of 3 rim
The sane neasurenents as those in 10 Exanple 5 were conducted on the targets
obt ai ned by the aforenentioned nethods 12B to 18B of the present invention,
t he conparative nmethod 2B, and the conventional nmethod 2B. The results are
shown in Table 9. [0052] [Table 99 47 0O OO NNCC CMO~~V ~M Zo
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results shown in Table 9, it is apparent that the targets produced by the
af orenenti oned nethods 12B to 18B of thé5present invention which were
produced by blending the Cr-Pt binary alloy powlers Ato G having a Pt
content of 10 t@ogghatonic@6 and a remai nder containing Cr as the raw

mat eri al powders generated |less particles as 5 conpared to the target
produced by th

e.conyention met 2B .whi ch s, pr.oduced b bl.endi ng and
m xing a Co powd@d™ ﬁ’ﬁ\f? S gll’%@%np s gl lgﬁépg%r\é\%fth%dgﬁ?m%eq@%%me yd[hﬁ aving a
50% particle size of 10 m a Pt powder having a 50%particle size of 15 m
and an Si oZommpsienethmeihgdalBood B%pf the|nsessniZaveRion Wrehwerduedgdibiig a O - Pt
binary alloy powder. However, it is apparent that the target produced by
t he conpar blendiag i OePiiddar? Bllohpokderas ridtandeg a Bs cargertthod 1Gte PO amimichp powder
R having a conposition
5 and a remainder containing Cr as the raw material powders generated less particles as
compared to the target produced by the conventional method 1B which was produced by
blending and mixing a Co powder having a 50% particle size of 10 um, a Cr powder
having a 50% particle size of 10 pm, a Pt powder having a 50% particle size of 15 um,
and an SiO; powder having a 50% particle size of 3 um without adding a Cr-Pt binary
10 alloy powder. However, it is apparent that the target produced by the comparative
method 1B which was produced using the Cr-Pt binary alloy powder R having a
composition that was outside the scope of the present invention generated numerous
particles, and thus was not preferable.
[0051]
15  Example 6
The Cr-Pt binary alloy powders A to G shown in Table 6, the Co powder, the Pt
powder, and the Si0O, powder were blended so as to give the compositions shown in
Table 9 and the obtained blended powders were charged in a 10 L container together with
a zirconia ball, which was a grinding medium. The atmosphere inside this container was
20 replaced with an Ar gas atmosphere and thereafter, the container was sealed. This
container was rotated for 16 hours using a ball mill to prepare mixed powders. The
mixed powders obtained as described above were filled in an SUS container and were

subjected to a vacuum degassing treatment under conditions in which the powders were

retained at a temperature of S50°C for 12 hours, and thereafter the mixed powders were



that was outside the scope of the present invention generated nunerous
particles, and thus was not preferable. [0054] Exanple 7 15 The Cr-Pt
binary all oy powders Ato J shown in Table 6, the Co-Cr binary all oy
powders a to h shown in Table 7, the Co powder, the Pt powder, and the Si 02
powder were bl ended so as to give the ggonpositions shown in Table 10 and

t he obtai ned bl ended powders were charged in a 10 L contai ner together with
a zirconi this
contalnerQﬁg@h#gn¥@ e&%?saﬂl%Abgggg%ﬁgﬁg%ﬁggﬁﬁgr%§Eﬂggwﬁgf§éeqﬁ&gﬁ%he
cont ai ner ,was sealed This co er was rotated f hours. usi,ng a bal
mll to pridyRfienm m%m&%ﬂomwéé opinsneBed Phe WEF SQRHHCT Mot on,
a conparative nethod 3B, and a conventional nethod 3B were conducted as
fol |l ows. Thikowht Bien®ldS nmxtemelpﬁuﬁﬂewghmrelxed ipbwdersivesaubjaetadite abet press
apparatus and were subjected to a vacuum hot pressing 49 process in a
vacuum at naspiie (peessind @roceengtidet onRlitichs\Whmdichithe ppowete nerevetdndddtai ned at  a
tenperature of 1,200C and a pressure of 15 MPa for 3 hours to produce hot
pressed %ﬂb&ﬁmﬁ’@é{f NYORCCHAE ;ﬁ@é&l&m%m%rfmm@%wé&b opaling 4k O,

12.2 mol % nol % of °Si and a remai nder containing Co. These hot
pressed b S were ce tar ayv aneter of. 152.4 mm
na ot hi SUeeutghs S fiodeRy BaBEPUE Rt SFE st Tl sg%%nﬂgﬂ?cﬁwwmm e of
t he di stance between the two arb trar§Ep0|nts on_the periphery of the

particl e) femeded Idhr Bel%a el 6%i ded BglrohBt-d8-0 mppef 3K 4nd arRmamder ost ruct ur e

of the targets produced by the aforenentioned nethods 10 19B to 28B of the
present i neeninionCot Abesedmp acstativ presedibodie3 1&re ando prrelucotavens homeda net hod
3B were neasured by an EPMA. The presence/ absence of coarse chrom um oxide

aggr egat eslifigMenGr 130, RS0t £h X EFHTB BRI e QhmBBi@sirb@abntd @s tAokSinshown i n
Tabl e 10. Measurenents of the absolute maxi num | ength of chrom um oxi de
aggr eggt eSExample 5 were conducted on the targets obtained by the aforementioned methods 12B

to 18B of the present invention, the comparative method 2B, and the conventional

method 2B. The results are shown in Table 9.

[0052]

[Table 9]



15 using an EPMA were conducted by cutting out sanples fromthe targets
produced by the aforenentioned nethods 19B to 28B of the present invention,
t he conparative method 3B, and the conventional method 3B, and enbeddi ng
the sections thereof in a resin to be subjected to a mrror polishing
process, and the rest of the proceduresqpere carried out as in Exanple 5.
20 [0056] Moreover, the targets obtained by the aforenentloned nmet hods 19B
313, and the

ol vent and were

d under vacuum at

w th a backing

ail abl e

out under the sane
| ayer of the

o air and the

re cl eaned.

nti oned vacuum was
ess  was carried
nts and net al
ordi ng fil m having
ording filnms having
®ces of 4-inch S

to 28B of the esent |T¢y4cr|“{_'FU|ﬁ t=rer1e

conventi onal nejhod BB<Me©eo degreasedq (
subsequent |y squected QEv&c@yn1dry| g
150C for 8 hourk. Ther@f‘fgeé—;L g he tar ¢
pl ate made of cbpper ag? ere “rount ed OJ

SPUt t eri NG appafaitSmm oS Rt-toiiiig

conditions as jhose i‘h px&nple 5 to l

0

o Bl

o]
<

target surface.|Then ttheE EBh&rber was
chanber nenbers|such é% eﬁbsition.
Thereafter, V&CJUH]Hgﬁ@éE d out
achi eved agai n. Afteriihe Magp i ng,

out for 30 ninuges tod efm¥ e’-adsor bed
oxi de |ayers, fpllowed Bhas f or mat i ¢
a thickness of|100 ng1oh & & inch Si
a thickness of | o

genf 3

-+ 0O

Q.-

cmfinded 5 o %Egm
 SADE

waf er under the|sane cond|tionsg Wth %; : pler after the film
formation, the hunbeg‘of artlcEes at he surface and havi ng
a size of 1.0 njor re was couitt ed ugi g@ ction apparatus
that was comergially avall abl eCand t jeija H it he counts
obt ai ned from 2p wafers wWas cal gul at eq. The results aré€ ﬂhown in Table 10.
15 [0057] [Tabje 1Qf 51 |0 o s
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aforementioned methods 12B to 18B of the present invention which were produced by
blending the Cr-Pt binary alloy powders A to G having a Pt content of 10 to 90 atomic%
and a remainder containing Cr as the raw material powders generated less particles as
compared to the target produced by the conventional method 2B which was produced by
blending and mixing a Co powder having a 50% particle size of 10 pm, a Cr powder
having a 50% particle size of 10 pm, a Pt powder having a 50% particle size of 15 pm,
and an SiO; powder having a 50% particle size of 3 pm without adding a Cr-Pt binary
alloy powder. However, it is apparent that the target produced by the comparative
method 2B which was produced using the Cr-Pt alloy powder R having a composition
that was outside the scope of the present invention generated numerous particles, and
thus was not preferable.

[0054]
Example 7

The Cr-Pt binary alloy powders A to J shown in Table 6, the Co-Cr binary alloy
powders a to h shown in Tabie 7, the Co powder, the Pt powder, and the SiO; powder
were blended so as to give the compositions shown in Table 10 and the obtained blended
powders were charged in a 10 L container together with a zirconia ball, which was a
grinding medium. The atmosphere inside this container was replaced with an Ar gas
atmosphere and thereafter, the container was sealed. This container was rotated for 16
hours using a ball mill to prepare mixed powders.

Methods 19B to 28B of the present invention, a comparative method 3B, and a
conventional method 3B were conducted as follows. The obtained mixed powders were

filled in a vacuum hot press apparatus and were subjected to a vacuum hot pressing
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results shown in Table 10, it is apparem that the targets produced by the
af orenenti oned net hods 19B to 28B of the present invention which were

produced b bl endi ng the Cr-Pt bjnar L1 g shown in Tabl e and
Phe  Coccr Hprit 75t flyatStankt HRBiopdtio i PR EE o RE sl b
powders generated |less particles as ¢ ared to the target produced by the
convent i orfaltMpPERHEE 03525%&,@14 %PTF&W%Oﬁg"pMmif%-% %‘gsﬁqmge%f'dh‘ﬁfr%ﬁ@ndi ng and
m xing a Co powder having a 50% particle size of 10 .tm a C powder having
a 50% par thodies heiving achemitahgorapditigofadeed bl honaddos0%r, 12.2 mol% of Pt, 6.0

mol% of Si0; and a remainder containing Co. These hot pressed bodies were cut to
5 produce targets having a diameter of 152.4 mm and a thickness of 3 mm.

[0055]

Absolute maximum lengths (maximum value of the distance between the two
arbitrary points on the periphery of the particle) of the chromium oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods

10 19B to 28B of the present invention, the comparative method 3B, and the conventional
method 3B were measured by an EPMA. The presence/absence of coarse chromium
oxide aggregates having an absolute maximurm length of more than 10 pm is shown in
Table 10.

Measurements of the absolute maximum length of chromium oxide aggregates

15 using an EPMA were conducted by cutting out samples from the targets produced by the
aforementioned methods 19B to 28B of the present invention, the comparative method
3B, and the conventional method 3B, and embedding the sections thereof in a resin to be
subjected to a mirror polishing process, and the rest of the procedures were carried out as
in Example 5.

20 [0056]

Moreover, the targets obtained by the aforementioned methods.l9B to 28B of the
present invention, the comparative method 3B, and the conventional method 3B were

degreased using an organic solvent and were subsequently subjected to vacuum drying

by being retained under vacuum at 150°C for 8 hours. Thereafter, the targets were joined



particle size of 15 m and an Si Q2 powder having a 50% particle size of 3 m
w thout 10 adding a Cr-Pt binary all oy powder and a Co-Cr binary alloy
powder. However, it is apparent that the target produced by the conparative
met hod 3B whi ch was produced using the Co-Cr alloy powder i having a
conposition that was outside the scope giff the present invention shown in
Tabl e 7 generated nunerous particles which were 1.0 mor larger, and thus
was not pref.erable [ 0059 f . pr esent
vent o, i & Byt sa R saPt R R OLNS B BT Bl TR ¢
conduct ed under the sane conditions as those ig‘gﬁaq@ée 7 except that no Pt
powder wasPHSTNEANRARHYS. (hEreHREEEEE PIPCRYS EaRIERhtY WRdseht sns e ditsds by
adding the Cr-Pt binary alloy powders Kto Q shown in Table 6 and that a
pressure a@ithnseﬁmﬁgalppééetgsemage domptressed laygr phdhegarget woface. sbisanaheé ¢ pressi ng
process as in Exanple 6. The hot isostatic pressed bodies having a chem cal

conposi t i ahamdBsSvad tefgorriiyl dpdhed tPhiYand thelchathberomdrhb&E ¥ud) askt dep8silonol % of
Si 2 and a renai nder containing Co were produced and these hot isostatic

presseq bagigsy F’ﬁéé;‘lﬁ‘}%ﬁetc aBEc?dT'H&eéf?e'},%Eﬁuxﬂﬁmgv% ol LATEhLE Gb@fe- 152. 4 mm

and a thickness e sanme neasurenents as those in Exanple 5 were
SR A R e e
met hod 4B. The results are shown in Table 11. 5 [0060] [Table I1] 54 00O
ai ,-. v )wogcayiedoy fond0 migues tg removg adgorberd gimaospheriqcomppnents and metal

oxide layers, followed by the formation of a magnetic recording film having a thickness

of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness of 100 nm

10 were formed on a total of 25 pieces of 4-inch Si wafer under the same conditions. With

respect to the wafer after the film formation, the number of particles attached on the

wafer surface and having a size of 1.0 pm or more was counted using a surface

inspection apparatus that was commercially available and the average value of the counts

obtained from 25 wafers was calculated. The results are shown in Table 10.

15 [0057]

[Table 10]



l <
4 9y
_,~®Ub
+o2Zws
-~z =2
>- =z

w &
> ~
>0

— Ll 1
> =2Z

EO

c ~
7 -Cwo
T _ZWa
&MVEO

rIUd
pd o c

c -

O_€Eo

o
~>8g
< — O
!l . — . O

VPCQ
D)

T _-T
JoQA o ®

poyiow urssaid Joy wnnoea :$$2004d FULISIUIS 2UNSSAl

10Z JUIsaI] IOpUTBLY] QL 6 1€ - - €€ POYIOUW [BUOIUIAUO )
S71 103831 NETIEITEN 1'1€ ']l L7 ¢ poyrowr aaneiedwio))
vL Juasqy IOPUTBLUSY 6'tl 193 61T I d8¢
0 uRsqy 1OpUIBLUIY I'L1 L'L9 981 ‘1 dL7
LS asqy IPUTRTIS Y 86! €9 651 -H H9¢
v WUSq Y IOPUIBUISY] - 07T Lo §LED dec UOIUAAUI
4 uesqy JSPUIBUISY] - 6'tT Ll 8114 (3144 E.omm; d
LY Juasqy ISpUIBUISY] §'ST 19 :3 01 d 385 o pouro
T¢ Wesqy__ fopureway 69| 99> | 88.Q feC JOPOIP
[ UISqY 19pUIBTLIY 8T y'8 - 9°L-D q17
8¢ Juasqy JOPUTBIISY £'6C 864 $9-d q07
09 JUISq Y IOPUTBUIY ¢ 0g 69 P 96V tol

L3198l | 9°IYEL
sopmod Jo ropmeod | Jo Jopmod
wl g1 ueyy 1031 1iapmod o) |aepmod 1) . Jopmodig| Aoje Aoje
1031e| OIS Areuiq Areurq
oum o] I3us| wnwixew : :
! anjosqe Juiaey 10790 1D odA
Jo ssponed '
SIPIXO 1) JO
Jo Jaguuny
20UISqR/I0UISA

(ssew Aq o) 1opmod jerrjew mes Jo uoniseduio)




EUOHL .. NUci-i .ti . P. OCLV. UW~WvlDL NIt UroL+ "Gp V
V7~t VMMM' ,~ cdoHazG@dLn0. C C It -pO 0.~WO0.I WCQW
op, , OmmNMMMMmMen m~y bDUEE~ a; vy HoaoC .CNNEOO
t UUC 55 [0061] Fromthe results shown in Table 11, it is apparent that
the targets produced by the aforenentismhed nethods 29B to 35B of the

pr esent invention generated |l ess particles as conpared to the target
produced by th gmjventlonal nmet hod 4B whi ch was produced by 5 bl endi ng and
m xi ng a Co powder “having a 50% particle size of 10 m a C powder having a

50% particle si eo er. havin % article of. 15 m
and an Si C2 PO viem EWSHE] awgw}l%q 33 poigde SaptERBUT g S%ﬂ}f Cr - Pt

binary alloy powder and a Co-Cr binary all oy povvder However,
appar ent tafatemengonesrmethods 19B to 28B of the present invention which were produced by

blending the Cr-Pt binary alloy powders shown in Table 6 and the Co-Cr binary alloy
5  powders shown in Table 7 as the raw material powders generated less particles as

compared to the target produced by the conventional method 3B shown in Table 10
which was produced by blending and mixing a Co powder having a 50% particle size of
10 pum, a Cr powder having a 50% particle size of 10 pm, a Pt powder having a 50%
particle size of 15 pm, and an Si0; powder having a 50% particle size of 3 um without

10 adding a Cr-Pt binary alloy powder and a Co-Cr binary alloy powder. However, it is
apparent that the target produced by the comparative method 3B which was produced
using the Co-Cr alloy powder i having a composition that was outside the scope of the
present invention shown in Table 7 generated numerous particles which were 1.0 pm or
larger, and thus was not preferable.

15 [0059]
Example 8

Methods 29B to 35B of the present invention, a comparative method 4B, and a

conventional method 4B were conducted under the same conditions as those in Example
7 except that no Pt powder was used and all the necessary Pt components were included

20 by adding the Cr-Pt binary alloy powders K to Q shown in Table 6 and that a pressure
sintering process was conducted by the same hot isostatic pressing process as in Example
6. The hot isostatic pressed bodies having a chemical composition consisting of 11.8
mol% of Cr, 15.5 mol% of Pt, 9.0 mol% of Si0; and a remainder containing Co were

produced and these hot isostatic pressed bodies were cut to produce targets having a



produced by the conparative nethod 4B which was produced using the Cr-Pt

bi nary 10 all oy powder S shown in Table 6 having a conposition that was
outside the scope of the present invention and the Co-Cr binary all oy
powder j shown in Table 7 having a conposition that was outside the scope
of the present invention generated nunmsrous particles, and thus was not
preferable. [0062] 15 Exanple 9 The raw material powders were bl ended so as

Lo GiVe thg SRIRRSYS L9RS SIGURCLA TEPkS, 19180t o Optaled fhenged povders

were char L contai ner a zirconia whi ch was a

grindi ng d|u The at nps i nsi de_thi tainer was,replagced wth an
Ar gas at MOSPRE L VERAOPHE FrBLe G {BF WTER SRR S Tacaiae il 55
container was rotated for 16 hours using a ball mll to prepare m xed

powder s. KeBiddEthe3e@entonuamions the kempearat enmethod . poththexosweniignalt i ve net hod
5B, and a conventional nethod 5B were conducted as follows. The obtai ned

m xed powgestifodB.eThd tek@leh 4rd sifowrviCTable hiot press apparatus and were

subj ected to a vacuum hot pressing process in a vacuum atnosphere under
conditions in 'G@T the powders were retained at a 56 tenperature of 1,200C
and a pressure of 15 MPa for 3 hours to produce hot pressed bodies. These
hot pressed bogtég ﬁﬁre cut to produce targets having a dianeter of 152.4
nm and a thick 3 mMmas well as a conposition consisting of 14.7 nol %
of G, 16.6 nol%of Pt, 8.0 nmol% of Ti 2 and a renai nder containing Co. 5
Absol ute maxi mum | engt hs (maxi num val ue of the di stance between the two
arbitrary points on the periphery of the particle) of the chrom um oxide
aggregates dispersed in the mcrostructure of the targets produced by the
af orenenti oned nethods 36B to 44B of the present invention, the conparative
met hod 513, and the conventional nethod 5B were neasured by an EPMA in the
same manner as in Exanple 5. The 10 presence/ absence of coarse chrom um

oxi de aggregates having an absol ute naxi rum |ength of nore than 10 gmis
shown in Table 12. Mreover, the targets obtained by the aforenmentioned

met hods 36B to 44B of the



present invent

5B were

i on,

t he conparative nmethod 513, and the conventi onal
degreased using an organi ¢ sol vent and were subsequently subjected

net hod

to vacuum drying 15 by being retai ned under vacuum at 150C for 8 hours.

Ther eafter,

were nounted on a commercially avail ablsg

Exanpl e 5. Sub
surface and ha
as in 20 Exanp
waf ers was cal
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the targets were joined wth a backing plate made of copper and
Sputtering apparat us.
presputtering process was carried out under the sanme conditions

A
as those in

SqeRtt W erTe—RertetesTatrtgeRed on the wafer
ing a slze;pf 1.0 gmloq 1 ogntleqd i n the same manner
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[0061]

From the results shown in Table 11, it is apparent that the targets produced by the
aforementioned methods 29B to 35B of the present invention generated less particles as
compared to the target produced by the conventional method 4B which was produced by
blending and mixing a Co powder having a 50% particle size of 10 pm, a Cr powder
having a 50% particle size of 10 pm, a Pt powder having a 50% particle size of 15 pm,
and an Si0; powder having a 50% particle size of 3 um without adding a Cr-Pt binary
alloy powder and a Co-Cr binary alloy powder. However, it is apparent that the target
produced by the comparative method 4B which was produced using the Cr-Pt binary
alloy powder S shown in Table 6 having a composition that was outside the scope of the
present invention and the Co-Cr binary alloy powder j shown in Table 7 having a
composition that was outside the scope of the present invention generated numerous
particles, and thus was not preferable.

[0062]

Example 9

The raw material powders were blended so as to give the compositions shown in
Table 12 and the obtained blended powders were charged in a 10 L container together
with a zirconia ball, which was a grinding medium. The atmosphere inside this container
was replaced with an Ar gas atmosphere and thereafter, the container was sealed. This
container was rotated for 16 hours using a ball mill to prepare mixed powders. Methods
36B to 44B of the present invention, a comparative method 5B, and a conventional
method 5B were conducted as follows. The obtained mixed powders were filled in a
vacuum hot press apparatus and were subjected to a vacuum hot pressing process in a

vacuum atmosphere under conditions in which the powders were retained at a



> NvoplLn a'cUU458 [0064 Fromthe results showm in Table 12, it

is apparent that the targets produced by the aforenentioned nethods 36B to
44B of the present invention which were produced by blending the Cr-Pt

bi nary alloy powders A to K having a Pt content of 10 to 90 atomc% 5 and a
remai nder containing O as the raw mateggi al powders generated | ess particles
as conpared to the target produced by the conventional method 5B which was

Tom 5 ¢ 'ﬁr”ddﬁﬁ%()ﬂ"’@an ot Rape ST ERUr S04 %0 Pradieh REERE nai g

S0% particle size of 15 and an Ti Q2 powder having, a 50% particle size of
3 m wi t hobediaydlhrge aotcnresssd Bodiay yereuhlo B9dyeRIgets hﬂmé\?éﬂrmﬂf«r pkldghar ent
that the target produced by the conparative nethod 5B which was produced
usi ng t henfn ait a Hiiclaeys &l myn povebzs Reduawdsitgnaonsisnmpst k4. dmol®hat Gras out si de
the scope of the present invention generated nunmerous particles, and thus

was not prgkenahi @fpt[ 906:d1% éﬁ@g@ﬂ@heﬂﬁﬁn&’mo@aﬂﬁﬁg bbnary alloy powders A
to G shown in Table t he wder, the Pt powder, and the Ti Q2 powder

wer e bi ended sgggauggggé%@gr@s%tﬁp{mggfnmmﬂémﬂ@dis ned BBEed Fiand the

obt ai ned bl end in a con arner together wth a
zirconia ball, Wmch rindi The at pos re|n3|deth|s
cont ai ner ZPHI4RE HOIEHPH @eWgrﬁqﬁy gf«,th%,p i‘sé’lf kas%l‘u%m%% HAE ARSEGRtr, t he
contai ner was sealed. This container was rotated for 16 hours using a ball
mll to prispesed mithemigondetse ofthe tagits ptbdueediey theatferameatoned miebadsi bed
above were filled in an SUS contai ner and were subjected to a vacuum
degassi ng3&B eat fB ot thetesencianeitionoms compifatiodinteli®dFdidad shen@heentioatlai ned at

a tenperature of 550C for 12 hours, and thereafter the m xed powders were 59
method 5B were measured by an EPMA in the same manner as in Example 5. The
10 presence/absence of coarse chromium oxide aggregates having an absolute maximum
length of more than 10 pm is shown in Table 12.

Moreover, the targets obtained by the aforementioned methods 36B to 44B of the
present invention, the comparative method 5B, and the conventional method 5B were
degreased using an organic solvent and were subsequently subjected to vacuum drying

15 by being retained under vacuum at 150°C for 8 hours. Thereafter, the targets were joined
with a backing plate made of copper and were mounted on a commercially available
sputtering apparatus. A presputtering process was carried out under the same conditions
as those in Example 5. Subsequently, the number of particles attached on the wafer
surface and having a size of 1.0 um or more was counted in the same manner as in

20 Example 5 and the average value of the counts obtained from 25 wafers was calculated.
The results are shown in Table 12.

[0063]

[Table 12]



vacuum encapsul ated by sealing the SUS container. Methods 45B to 53B of the
present invention, a conparative nethod 6B, and a conventional nethod 6B
were conducted as follows. The SUS container filled with the m xed powders
was subjected to a hot isostatic pressing process under conditions in which
the powders were retained at a 5 tenpergture of 1,200C and a pressure of 100
MPa for 3 hours follomed by openlng the SUS contalner to produce hot

i sostatic presged—bod 2 sting of 13.5
mol % of Cr, 14(4 nnl@&@f Pty 10.0 nol qnd igztr cont ai ni ng
Co. These hot |sostatig pressgd bodi g clit |td u;eté\rgets having a
di ameter of 152 4 mm a8dsa 3 H’ckness | THE AEaglements as those
in 10 Exanple % were c ngué%eﬂ on t hg s|oft gi by the aforenentioned
met hods 45B t z in N, [t he rht|vé nethod 6B, and
t he conventi ong ot oE: =y g apt E 13. [ 0066]
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[0064]

From the results shown in Table 12, it is apparent that the targets produced by the
aforementioned methods 36B to 44B of the present invention which were produced by
blending the Cr-Pt binary alloy powders A to K having a Pt content of 10 to 90 atomic%
and a remainder containing Cr as the raw material powders generated less particles as
compared to the target produced by the conventional method 5B which was produced by
blending and mixing a Co powder having a 50% particle size of 10 pm, a Cr powder
having a 50% particle size of 10 pm, a Pt powder having a 50% particle size of 15 pm,
and an TiQ; powder having a 50% particle size of 3 um without adding a Cr-Pt binary
alloy powder. However, it is apparent that the target produced by the comparative
method 5B which was produced using the Cr-Pt binary alloy powder R having a
composition that was outside the scope of the present invention generated numerous
particles, and thus was not preferable.

[0065]

Example 10

The Cr-Pt binary alloy powders A to G shown in Table 6, the Co powder, the Pt
powder, and the TiO; powder were blended so as to give the compositions shown in
Table 13 and the obtained blended powders were charged in a 10 L container together
with a zirconia ball, which was a grinding medium. The atmosphere inside this container
was replaced with an Ar gas atmosphere and thereafter, the container was sealed. This
container was rotated for 16 hours using a ball mill to prepare mixed powders. The
mixed powders obtained as described above were filled in an SUS container and were
subjected to a vacuum degassing treatment under conditions in which the powders were

retained at a temperature of 550°C for 12 hours, and thereafter the mixed powders were



WPa Lil &G Cg O COWO0. mooa 'e~-"-00tr NM..C77V'7v~~1in
inyy~ 10 ~Yo ~a~i s0. "oy UUOOV o.~UUa®61 [0067] From
the results shown in Table 13, it is apparent that the targets produced by
the aforenentioned nethods 45B to 53B of the present invention which were
produced by 5 blending the Cr-Pt binary aloy powders Ato G having a Pt
content of 10 to 90 atom c% and a renmi nder containing Cr as the raw

mat eri al powders generated | ess partjicles as t ar get
produced by'AHEMEHARSHIAIY SeRRnE DA S5 wafwrmé%"%%dg 559 ofEREHEMG and
m xing a Co powder having a 50%particle size of 10 m a G powder having a
50% par t i clievsitios, atormparativeampthop 6Rdand hewnvagtienaborshedrdh v ®nd@cteﬁ as15 m

10 and an Ti Q2 powder having a 50% particle size of 3 mw thout adding a

Cr- Pt bi narfplloah! Te BUBURR aiD I¥E kvithithe inSxsARAFdRMA widWbjekttd td ahget produced
by the conparative nethod 6B which was produced using the Cr-Pt alloy

powder R ha1¥b§@z9c1c%r §§ bldsOBndedr RBAINES 19 6]’9 G a8 S ARG DtaihBiBat esent
i LR .

i nvention genera e rous particles, was not prerer abl e

[ 0068] Exa ell i nar ers, At ) wnlnTbIe6
the Co- & BFRRFYILR P£§ e p@#%@ﬁi@d@ﬁ% Bire SRl P aeBond  he
Pt povvder and the Ti 2 powder were blended so as to give the conpositions
shown in Tabld cgwamnatqmedmtk@t irestatht prasred bodicpbiing 8 chempisalctvanngsidionn a 10 L
contai ner together with a zirconia ball, which was a

consisting of 13.5 mol% of Cr, 14.4 mol% of Pt, 10.0 mol% of T10; and a remainder

containing Co. These hot isostatic pressed bodies were cut to produce targets having a
diameter of 152.4 mm and a thickness of 3 mm. The same measurements as those in
10 Example 5 were conducted on the targets obtained by the aforementioned methods 45B
to 53B of the present invention, the comparative method 6B, and the conventional
method 6B. The results are shown in Table 13.
[0066]

[Table 13]



grinding medium The atnosphere inside this container was replaced with an
Ar gas atnosphere and thereafter, the contai ner was seal ed. This contai ner
was rotated for 16 hours using a ball mll to prepare m xed powders. 62

Met hods 54B to 63B of the present invention, a conparative nethod 7B, and a
conventional nethod 7B were conducted aggfoll ows. The obtai ned m xed powders
were filled in a vacuum hot press apparatus and were subjected to a vacuum

ppduced by the
g he conparative
EPMA. The

fi¢ an absol ute
sujemrent s of the

hot preSS| ng process e va\,uuulatlllopll eruoy rs7in which the
powders were refai ned ag]o? g tenperatyr¢q a‘( , PO bsgure of 15 MPa
for 3 hours to produce dhodb préssed bqgdj engonposi tion
formed of 13.2 phol % of "&x2 %-2=— rml%cf%gt;,g?.)ﬁ Zland a
remai nder cont aj ni ng ﬁh‘@se hot prgsded bpd| e o| produce
targets having p diane rSof 152.4 nmlardd a knlc | [ 0069] 10
Absol ute maxi nmu Iengta.hs (ga,él mim val Je Joff the]d he¢n the two
arbitrary pointp on th:eg?e‘m ety of tjhq r{i gl ¢ nr M um oxi de
uifo-
2Pz

aggregates dispersed 24 mtﬁeunﬁ:rostrt%
af orement i oned jret hodsg §4§ t0 $H3B of |t

met hod 7B, and fhe cody I net hc
presence/ absence of c §e~c rggm um 15 ﬁx
maxi mum | engt h pf m)re}gt‘ha &Pnls shovwn |i

sentt —

1”4

4

=]

aAbsen
> GAD

hav

absol ute maxi nujn | engfh of _chr 6hi um o)i de rg af EPVA were
conducted by cutting out panpleg from|td|es 17 t he
af orenent i oned prethods 54B to 63B of i REFEPE|= e conparative
met hod 20 7B, ahd thg conpenti ogal matPE 7 wig e sections
t her eof inaresint@ be | subjeeted tq o 3w gu 5 | ess, and the
rest of the propedurgs wefe car®i ed ollfdlir i Rbed e RatREE | X4 i n Exanpl e 5.
[0070] 63 I\/breover,athe arget_@ obt aijned by the aforenenti pn¢d nmet hods 54B
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present invention, the conparative nmethod 7B, and the conventional nethod 7B
were degreased using an organi c solvent and were subsequently subjected to
vacuum dryi ng by being retained under vacuum at 150C for 8 hours.
Thereafter, the targets were joined 5 with a backing plate nade of copper
and were nounted on a commercially avai kable sputtering apparatus. A
presputtering process was carried out under the sanme conditions as those in
Exanple 5 to renove the processed |ayer of the target surface. Then the
chanber was tenporarily opened to air and the chanber nenbers such as a
deposition preventing plate were cleaned. Thereafter, vacuum ng was carried
out until the ab¥¢é] 10 nentioned vacuum was achi eved again. After the
vacuum ng, a presputtering process was carried out for 30 m nutes to renove

adsor bed at nospheim theaesude RBSWS irfNgb] &3 . dt is appardst thatwhe srgdtoplodwed Hyythé he
formati on of a magnetic recording filmhaving a thickness of 100 nmon a

4-inch Si m&%equ'}{ﬁg@ﬁfeth%dg QS’I@"[@?Wofihleﬁ?es%ﬁ%h@&t%ntvﬂh%%ﬁspr&ﬁuc%g@ yNm were

formed on a tot pi eces of 4-1nc waf er under the 'sane conditions.

Wth 15 respe he, waf er .after .th for e o

par 1 orbs SRRGERE Gt MBS RPLPSkarT A G RRd T soRe JA S ror e
was counted using a surface inspection apparatus that was connerC|aIIy
avai | abl e &t reneaindes cafaining Geasghe ravemdispiat Rowesss senseied leshwarticlgbier s” was

cal cul ated. The results are shown in Table 14. [0071] 20 [Table 14] 64 0 O
0 N N ~ U 6@npardd tocthe tatgetir6ucgd hy the. cohivédtionalunethvd gBuviNeICwas produced®yN-  Ya
rv~=- YVVi~~--VYYc X~ 0000C 0000COOQacuUC Uuv Uuu
©0 " U hbRinding abl Miking a Co powder having a 50% particle size of 10 um, a Cr powder
having a 50% particle size of 10 um, a Pt powder having a 50% particle size of 15 um,
10  and an TiO; powder having a 50% particle size of 3 um without adding a Cr-Pt binary
alloy powder. However, it is apparent that the target produced by the comparative
method 6B which was produced using the Cr-Pt alloy powder R having a composition
that was outside the scope of the present invention generated nurnerous particles, and
thus was not preferable.
15 [0068]
Example 11
The Cr-Pt binary alloy powders A to J shown in Table 6, the Co-Cr binary alloy
powders a to h shown in Table 7, the Co powder, the Pt powder, and the TiO; powder
were blended so as to give the compositions shown in Table 14 and the obtained blended
20  powders were charged in a 10 L. container together with a zirconia ball, which was a
grinding medium. The atmosphere inside this container was replaced with an Ar gas

atmosphere and thereafter, the container was sealed. This container was rotated for 16

hours using a ball mill to prepare mixed powders.
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Methods 54B to 63B of the present invention, a comparative method 7B, and a
conventional method 7B were conducted as follows. The obtained mixed powders were
filled in a vacuum hot press apparatus and were subjected to a vacuum hot pressing
process in a vacuum atmosphere under conditions in which the powders were retained at
a temperature of 1,200°C and a pressure of 15 MPa for 3 hours to produce hot pressed
bodies having a chemical composition formed of 13.2 mol% of Cr, 12.2 mol% of Pt, 6.0
mol% of Ti0, and a remainder containing Co. These hot pressed bodies were cut to
produce targets having a diameter of 152.4 mm and a thickness of 3 mm.

[0069]

Absolute maximum lengths (maximum value of the distance between the two
arbitrary points on the periphery of the particle) of the chromium oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods
54B to 63B of the present invention, the comparative method 7B, and the conventional
method 7B were measured by an EPMA. The presence/absence of coarse chromium
oxide aggregates having an absolute maximum length of more than 10 pm is shown in
Table 14.

Measurements of the absolute maximum length of chromium oxide aggregates
using an EPMA were conducted by cutting out samples from the targets produced by the
aforementioned methods 54B to 63B of the present invention, the comparative method
7B, and the conventional method 7B, and embedding the sections thereof in a resin to be
subjected to a mirror polishing process, and the rest of the procedures were carried out in
the same manner as in Example 5.

[0070]
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Up 65 [0072] Fromthe results shown in Table 14, it is apparent that the
targets produced by the aforenentioned nethods 54B to 63B of the present

i nventi on which were produced by bl end#; g the C-Pt binary alloy powders
shown in Table 6 and the Co-Cr binary alloy 5 powders shown in Table 7 as

the raw material powders generated |less particles as co ed e target
produced by t heMatRY e teghee bR DGR Oéﬁn%ons%ﬁﬂf@éa"% t 6B 06t g and
m xi ng a Co powder having a 50% particle size of 10 m a C powder having a
50% part i cpresest maention] thememparative poieish 7t auil thy consesiqmal mediod 78 wereof 15 pm
and an Ti 2 powder having a 50% particle size of 3 mw thout adding the

Cr- Pt bi nadegrebecuhdigyarponsaieic salventGad Grer® sundegueally eybipavdiey vashewairving Tabl e
14. However, it is apparent that the target produced by the conparative

T . 18 MYl R G AR B e e |
Table 75 9eRmh & E&iﬂé’ gﬁ{eomugdep G ctoipgel:rea?ldmu@rec qu\ﬂlr?t[eg orll 'a('c):og{rnrie:?rcr:iail),(?1 b able
sputtering apparatus. A presputtering process was carried out under the same conditions
as those in Example 5 to remove the processed layer of the target surface. Then the
chamber was temporarily opened to air and the chamber members such as a deposition
preventing plate were cleaned. Thereafter, vacuuming was carried out until the above-
10 mentioned vacuum was achieved again. After the vacuuming, a presputtering process
was carried out for 30 minutes to remove adsorbed atmospheric components and metal
oxide layers, followed by the formation of a magnetic recording film having a thickness
of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness of 100 nm
were formed on a total of 25 pieces of 4-inch Si wafer under the same conditions. With
15 respect to the wafer after the film formation, the number of particles attached on the
wafer surface and having a size of 1.0 pm or more was counted using a surface

inspection apparatus that was commercially available and the average value of the counts

obtained from 25 wafers was calculaied. The results are shown in Table 14.
[0071]

20 [Table 14]



and thus was not preferable. 15 [0073] Exanple 12 Methods 64B to 70B of the
present invention, a conparative nmethod 8B, and a conventional nethod 8B
were conducted with exactly the same conditions as those in Exanple 7
except that no Pt powder was used and all the necessary Pt conponents were
20 included by adding the Cr-Pt binary gl oy powders K to Q shown in Table
6, a Ti2 powder was used as a non-nmagneti c oxi de povvder and that a
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[0072]

From the results shown in Table 14, it is apparent that the targets produced by the
aforementioned methods 54B to 63B of the present invention which were produced by
blending the Cr-Pt binary alloy powders shown in Table 6 and the Co-Cr binary alloy

5  powders shown in Table 7 as the raw material powders generated less particles as
compared to the target produced by the conventional method 7B which was produced by
blending and mixing a Co powder having a 50% particle size of 10 pm, a Cr powder
having a 50% particle size of 10 um, a Pt powder having a 50% particle size of 15 pm,
and an TiO; powder having a 50% particle size of 3 pm without adding the Cr-Pt binary

10 alloy powder and Co-Cr binary alloy powder shown in Table 14. However, it is apparent
that the target produced by the comparative method 7B which was produced using the
Co-Cr alloy powder 1 having a composition that was outside the scope of the present
invention shown in Table 7 generated numerous particles which were 1.0 um or larger,
and thus was not preferable.

15 [0073]
Example 12

Methods 64B to 70B of the present invention, a comparative method 8B, and a
conventional method 8B were conducted with exactly the same conditions as those in
Example 7 except that no Pt powder was used and all the necessary Pt components were

20 included by adding the Cr-Pt binary alloy powders K to Q shown in Table 6, a Ti0;
powder was used as a non-magnetic oxide powder, and that a pressure sintering process
was conducted by the same hot isostatic pressing process as in Example 6. The hot
isostatic pressed bodies having a chemical composition consisting of 9.1 mol% of Cr,

10.9 moi% of Pt, 9.0 mol% of TiO; and a remainder containing Co were produced and
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results shown in Table 15, it is apparent that the targets produced by the
af orenenti oned net hods 64B to 70B of the present invention generated |ess
particles as conpared to the target prggduced by t he conventional nethod 8B
whi ch was produced by 5 bl endi ng and m xing a Co powder having a 50%
partlcleszeof 10 m havi n a50% rti.cle,size o O m a Pt
Powder hadlft i 5OoR PP ErEHRaS Sesn 80 Rtbalesaroah vt S oaere REII RS Bove
partlcle size of 3 mw thout adding a Cr-Pt binary alloy powder and a Co-Cr
bi nary al |y gdvedbicknesswédenm. ilheissma psaswspmenth as thorein Brageple Spresduced by

t he conparative nmethod 8B whi ch was produced using the Cr-Pt binary 10 all oy
powder S sdvpdtctediod deltergbtshdwiimg sy o afeshéritianed hrthoda$4Bud SOBeftHee scope of
the present invention and the Co-Cr binary all oy powder j shown in Table 7
havi ng a Fﬁﬁﬁa ent| on
gener at ed %S%F%Eﬁt%&ap?l%% tggﬁﬂ%ﬂ S%g ﬁﬁlﬁ&)&% tﬁe&rhgl)@%%?oom ¢

Exanpl ¢ 13 The raw nater wders were bl ended so as to give the
CorrposSt i orﬁ§u§ ?/\)%ql’ O Table

[0074]

[Table 15]
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[0075]

From the results shown in Table 15, it is apparent that the targets produced by the
aforementioned methods 64B to 70B of the present invention generated less particles as
compared to the target produced by the conventional method 8B which was produced by

5  blending and mixing a Co powder having a 50% particle size of 10 pm, a Cr powder
having a 50% particle size of 10 um, a Pt powder having a 50% particle size of 15 um,
and an TiO; powder having a 50% particle size of 3 pm without adding a Cr-Pt binary
alloy powder and a Co-Cr binary alloy powder. However, it is apparent that the target
produced by the comparative method 8B which was produced using the Cr-Pt binary

10 alloy powder S shown in Table 6 having a composition that was outside the scope of the
present invention and the Co-Cr binary alloy powder j shown in Table 7 having a
composition that was outside the scope of the present invention generated numerous
particles, and thus was not preferable.

[0076]

15 Example 13

The raw material powders were blended so as to give the compositions shown in
Table 16 and the obtained blended powders were charged in a 10 L container together
with a zirconia ball, which was a grinding medium. The atmosphere inside this container
was replaced with an Ar gas atmosphere and thereafter, the container was sealed. This

20 container was rotated for 16 hours using a ball mill to prepare mixed powders. Methods
71B to 79B of the present invention, a comparative method 9B, and a conventional
method 9B were conducted as follows. The obtained mixed powders were filled ina
vacuum hot press apparatus and were subjected to a vacuum hot pressing process in a

vacuum atmosphere under conditions in which the powders were retained at a
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hhUy~ HOODC Ui CuOOG. 71 [0078] Fromthe results shown in
Table 16, it is apparent that the targetg produced by the aforenentioned
nmethods 71 B to 79B of the present invention which were produced by

00" at o o9 SPRHE® P ha) et LRI gl PR HEP WAl HaPe el Pisiider s
generated | ess particles as

bodies. These hot pressed bodies were cut to produce targets having a diameter of 152.4

mm and a thickness of 3 mm as well as a chemical composition consisting of 10.1 mol%

of Cr, 15.6 mol% of Pt, 8.0 mol% of Ta;0s and a remainder containing Co.

5 Absolute maximum lengths (maximum value of the distance between the two
arbitrary points on the periphery of the particle) of the chromium oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods
71B to 79B of the present invention, the comparative method 9B, and the conventional
method 9B were measured by an EPMA in the same manner as in Example 1. The

10 presence/absence of coarse chromium oxide aggregates having an absolute maximum
length of more than 10 pm is shown in Table 16.

Moreover, the targets obtained by the aforementioned methods 71B to 79B of the
present invention, the comparative method 9B, and the conventional method 9B were
degreased using an organic solvent and were subsequently subjected to vacuum drying

15 by being retained under vacuum at 150°C for 8 hours. Thereafter, the targets were joined
with a backing plate made of copper and were mounted on a commercially available
sputtering apparatus. A presputtering process was carried out under the same conditions
as those in Example 5. Subsequently, the number of particles attached on the wafer
surface and having a size of 1.0 pm or more was counted in the same manner as in

20 Example S and the average value of the counts obtained from 25 wafers was calculated.
The results are shown in Table 16.

[0077]

[Table 16]
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10 Exanple 5 were conducted on the targets obtained by the aforenentioned
nmet hods 80B to 88B of the present invention, the conparative nethod I OB,
and the conventional method 1 OB. The results are shown in Table 17. [0080]
[Table 17] 73 OObb 't Oza- oa OOONSYYYYYYYYYYY roWw
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From the results shown in Table 16, it is apparent that the targets produced by the

aforementioned methods 71B to 79B of the present invention which were produced by
blending the Cr-Pt binary alloy powders A to K having a Pt content of 10 to 90 atomic%
5 and a remainder containing Cr as the raw material powders generated less particles as
compared to the target produced by the conventional method 9B which was produced by
blending and mixing a Co powder having a 50% particie size of 10 pm, a Cr powder
having a 50% particle size of 10 um, a Pt powder having a 50% particle size of 15 um,
and an TayOs powder having a 50% particle size of 3 pm without adding a Cr-Pt binary
10  alloy powder. However, it is apparent that the target produced by the comparative
method 9B which was produced using the Cr-Pt binary alloy powder R having a
composition that was outside the scope of the present invention generated numerous
particles, and thus was not preferable.
[6079]
15 Example 14
The Cr-Pt binary alloy powders A to G shown in Table 6, the Co powder, the Pt
powder, and the Ta;Os powder were blended so as to give the compositions shown in
Table 17 and the obtained blended powders were charged in a 10 L container together
with a zirconia ball, which was a grinding medium. The atmosphere inside this container
20 was replaced with an Ar gas atmosphere and thereafter, the container was sealed. This
container was rotated for 16 hours using a ball mill to prepare mixed powders. The
mixed powders obtained as described above were filled in an SUS container and were
subjected to a vacuum degassing treatment under conditions in which the powders were

retained at a temperature of 550°C for 12 hours, and thereafter the mixed powders were
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results shown in Table 17, it is apparerfp that the targets produced by the
af orenenti oned net hods 80B to 88B of the present invention which were

produced by_74 bl endi he - i i.ng a Pt
ont ent of “antyLePayaR bySeatha e SURER Al UPRURIS S0 FinBr et

mat eri al powders generated | ess particles as .conpared t he target
produced byRYeRROR GHiPBIPATAGE M - RO C%Y%Hoaﬂgﬂ%b%ﬂg%were conducted

as follows. The SUS container filled with the mixed powders was subjected to a hot
isostatic pressing process under conditions in which the powders were retained at a
5  temperature of 1,200°C and a pressure of 100 MPa for 3 hours followed by opening the

SUS container to produce hot isostatic pressed bodies having a chemical composition
consisting of 13.6 mol% of Cr, 14.6 mol% of Pt, 3.0 mol% of Ta;Os and a remainder
containing Co. These hot isostatic pressed bodies were cut to produce targets having a
diameter of 152.4 mm and a thickness of 3 mm. The same measurements as those in

10 Example 5 were conducted on the targets obtained by the aforementioned methods 80B
to 88B of the present invention, the comparative method 10B, and the conventional
method 10B. The results are shown in Table 17.

[0080]

[Table 17]



by bl endi ng and

m xi ng a Co powder

powder 5 having a 50% particle size of 10 m a Pt powder

particle size of 15 m
pm w t hout adding a Cr-Pt binary alloy powder.
the target produced by the conparative 7

the Cr-Pt alloy

powder

and an Ta205 powder

fret hod |
R having a conposition

having a 50% particle size of 10 m a Cr

havi ng a 50%

having a 50% particle size of 3
However,
OB whi ch was produced using
t hat was outside the scope of

it

I s apparent that

t he present |nvgn-t-¢-en—g-ene#a-t-ed—nmmuc Rat-et-ps—arg—t0—thus—nas not
preferable. [00B2] Exagniies15 The Cr i N al | oy govider 0 J shown
in Table 6, theCoCr er@réhglloy ppwders hsIPownin,} ahl,g 7, the Co
powder, the Pt powder, —gir‘ﬁj b%';TaZQS M| G- e | Bl &lder lsa-aks to give
t he conpositiong shown 18 ang d i hefl bl ¢nded s were
charged in a 10| L cont al|ziycpn|albgl I}, was a
grindi ng medi umn TS ICO e W T d with an
Ar gas atnosphgere an@ th g}‘ r, ; tgi alled. cont ai ner
was rotated for| 16 h&uks -gsEng a bal I mlxed rs. 20
Met hods 89B to P8B of @ he $resent inved sG] 2 iSle 11 B, and
a conventional| netho@ 13 wer condu¢ | & # obtlai m xed
powders were fflled i§ila. Eaéu%m hot : d|wer f subj ected to a
vacuum hot prespgi ng fe@rcaz:e s&imba vac er] co ifons in
whi ch the powdef s wer g retai fed at  a|t¢ 2(qocC pressure
of 15 MPa for 3 HOUTS O Jroducg not : avg g & chem cal
conposi tion conkisting off 14. 7 Bol % of FrZ H R R® pol % of
Ta206 and a renpi ndég conf ai ni ng Co. tRldieq vere cut to
produce targets| havi®g a Hi anet of E ; n @ 3 mMm
[0083] 5 Absolute naxi num | engths (rm;dnrl «ldicstlame el bet ween
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[0081]

From the results shown in Table 17, it is apparent that the targets produced by the

aforementioned methods 80B to 88B of the present invention which were produced by



89B to 98B of the present invention, the conparative nethod 11 B, and the
conventional nethod 11 B were neasured by an EPMA. The presence/ absence of
coarse chrom um 10 oxi de aggregates having an absol ute maxi mrum | engt h of

nore than 10 ismis shown in Table 18. Measurenents of the absol ute maxi num
| engt h of chrom um oxi de aggregates usi7zag an EPMA were conducted by cutting
out sanples fromthe targets produced by the aforenentioned nethods 89B to

f th ' i h ive.
conventi ondTo R EnBE LT Bl bR T hsGul Bttt Mobl 1 1

be subjected to a mrror palishing process, and the rest of the procedures
were carri @Hdéﬁ?malpﬂertq?ét%ﬂ%cﬁﬁﬁ%érfa‘éiénth@ﬁWﬂFré gsperF@ége@]s Pmﬂ)ﬁ&‘é@%er, t he
targets obtained by the aforenmentioned nethods 89B to 98B of the 20 present
i nvent i on, chimpaednptreatigeepnodtdeddytiBeoramutiona nethodeddB whish wasphwhicddl B wer e
degreased using an organi c solvent and were subsequently subjected to vacuum

drying by pRejlddingedn Mehgnde howasimta 3B paktRle SzhUrsum,Ther paldeer, the
targets were joined wth a backing plate made of copper and were nounted on

a conmekci Y aVvgb . ter| : ! ess was
carri edgou?1 lat%lﬁ%rﬁt/l?l slglr?é’?%?r%?ﬁ%%sﬁg’gafrdg}s@n egéﬁﬁﬁggjﬁreg%%@% ito%&? enove
the processed | ayer of the tar surface. Then the, ch er tenporarily
opened to éflga'aﬁ"azﬁf's Vi‘*‘?’éﬁﬁépg h%‘b?aénélﬁé‘ﬁegggémagb%g‘i“taggﬁg apar(\gétemf‘%gg pl ate
were cleaned. Thereafter, vacuum ng was carried out until the above-

ment i oned wHeyipewders Faovaveuadis agpdrent tegt tleg targes prosloershbiniie comprieipait t eri ng
process 5 was carried out for 30 mnutes to renove adsorbed atnospheric
conponent s nasbdTEIBvhichxvabeprbéyed aising thd OmBoallny fdowelef Brimmingeiconfpoaitiovagnet i ¢
recording filmhaving a thickness of 100 nmon a 4-inch Si wafer. Mgnetic

recordi ng fﬂile_lt%s%ﬂtéid%gth@séome%h‘ﬂﬁsp?e&ht i%Q&lthﬁ‘dgeWa?edfrﬁlhi@&s%n?elés%ﬁ of 25
pi eces of 4-inch SI wafer under the sanme conditions. Wth ‘respect to the

waf er %ter,[}&eshe fil mffoggqafti on, the nunber of particles attached on the 10

waf er surfale Whd R ?{g & size of 1.0 mor nore was counted usi ng a surface

I nspection appar tu? that was commercially avail able and the average val ue
of the counts [U082

Example 15
The Cr-Pt binary alloy powders A to J shown in Table 6, the Co-Cr binary alloy
powders a to h shown in Table 7, the Co powder, the Pt powder, and the Ta,Os powder

15  were blended so as to give the compositions shown in Table 18 and the obtained blended
powders were charged in a 10 L container together with a zirconia ball, which was a
grinding medium. The atmosphere inside this container was replaced with an Ar gas
atmosphere and thereafter, the container was sealed. This container was rotated for 16
hours using a ball mill to prepare mixed powders.

20 Methods 89B to 98B of the present invention, a comparative method 11B, and a
conventional method 11B were conducted as follows. The obtained mixed powders were
filled in a vacuum hot press apparatus and were subjected to a vacuum hot pressing
process in a vacuum atmosphere under conditions in which the powders were retained at

a temperature of 1,200°C and a pressure of 15 MPa for 3 hours to produce hot pressed



tained from?25 wafers was cal cul ated. The results are shown in Table 18.
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bodies havmg Zchemlcal\f comp031(t)1on con51stmg of ?4 7 mgl% of Cr, 16.7 mol% of Pt,

b
0

0
[ 1
Vv
h

2.0 mol% of Ta;0s and a remainder containing Co. These hot pressed bodies were cut 10
produce targets having a diameter of 152.4 mm and a thickness of 3 mm.

[0083]

5 Absolute maximum lengths (maximum value of the distance between the two
arbitrary points on the periphery of the particle) of the chromium oxide aggregates
dispersed in the microstructure of the targets produced by the aforementioned methods
89B to 98B of the present invention, the comparative method 11B, and the conventional
method 11B were measured by an EPMA. The presence/absence of coarse chromium

10 oxide aggregates having an absolute maximum length of more than 10 pm is shown in
Table 18.

Measurements of the absolute maximum length of chromium oxide aggregates
using an EPMA were conducted by cutting out samples from the targets produced by the
aforementioned methods 89B to 98B of the present invention, the comparative method

15  11B, and the conventional method 11B, and embedding the sections thereof in a resin to
be subjected to a mirror polishing process, and the rest of the procedures were carried out
in the same manner as in Example 5.
[0084]
Moreover, the targets obtained by the aforementioned methods 89B to 98B of the
20  present invention, the comparative method 11B, and the conventional method 11B were
degreased using an organic solvent and were subsequently subjected to vacuum drying
by being retained under vacuum at 150°C for § hours. Thereafter, the targets were joined
with a backing plate made of copper and were mounted on a commercially available

sputtering apparatus. A presputtering process was carried out under the same conditions
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as those in Example 5 to remove the processed layer of the target surface. Then the
chamber was temporarily opened to air and the chamber members such as a deposition
preventing plate were cleaned. Thereafter, vacuuming was carried out until the above-
mentioned vacuum was achieved again. After the vacuuming, a presputtering process

5 was carried out for 30 minutes to remove adsorbed atmospheric components and metal
oxide layers, followed by the formation of a magnetic recording film having a thickness
of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness of 100 nm
were formed on a total of 25 pieces of 4-inch Si wafer under the same conditions. With
respect to the wafer after the film formation, the number of particles attached on the

10 wafer surface and having a size of 1.0 um or more was counted using a surface
mspection apparatus that was commercially available and the average value of the counts
obtained from 25 wafers was calculated. The results are shown in Table 18.
[0085]

[Table 18]



[0086] Fromthe results shown in Table 18,

produced by the

it

I S apparent that the targets

af orenenti oned net hods 89B to 98B of the present invention

whi ch were produced by 5 blending the Cr-Pt binary alloy powders shown in
Table 6 and the Co-Cr binary alloy powders shown in Table 7 as the raw

mat eri al powders generated | ess partic
produced by the conventi onal

| es; as

conpared to the target
met hod 11 B which was produced by bl ending and

m xi ng a Co powgesr—havi-hg—a—50%-patti-ecl-ersize—agi—o—amraTor—pewdes havi ng
a 50% particle gize of “SO‘Etgrg a Pt powdef hayi %))aticle sizgq of 15
gm 10 and an Til02 powdgr $hayidg a 50% ppr Lr [o of;\ 3 gmgthaut addi ng
the Cr-Pt binary alloygp,"“ r&and Co- b wpnfler] shqwd ijn Tabl e
18. However, it]is app pefﬁtft%at the | afget |pr b hg corpardti ve
met hod 11B whi ch was prod&ted using th - bopder |i hdving a
conposition thatl was oytside Lhg scopefo h¢ [ nyendt1 orf shqwn in
Tabl e 7 gener at ¢d nurre@o%;oaﬂ’otﬁcl es i Fh rg gm pr |l grger], A5 and
thus was not préferabl 8 <o @&)2 Exanp| gl L (E_t 9pB| L9 1058 lofs. thhe
present inventi¢n, a cEngadatEve net hopSlaBs|ar gphyepi|omal| metlhod 128
were conducted W th exﬁcélymt essane c:»% 2 3o Joss é}sa-oim 20 |IEanpl e 7
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remai nder contailning Co wgre progluced pgjis I% Sl &p i @ r esqed
bodi es were cut [to pgoducq_targéts havlHiZd~ bl erdec)aeanh &0d a
t hi ckness of 3 fm TKe safe rreasgurerren s as those in Exanple 5 Jere
conducted on tlhe tafFgets |obtairned by fhe aforenmenti oned nmet hodq 99§ to 105B
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in Table 19. [0088] [Table 19] 80 o
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[0086]

From the results shown in Table 18, it is apparent that the targets produced by the
aforementioned methods 89B to 98B of the present invention which were produced by
blending the Cr-Pt binary alloy powders shown in Table 6 and the Co-Cr binary alloy
powders shown in Table 7 as the raw material powders generated less particles as
compared to the target produced by the conventional method 11B which was produced
by blending and mixing a Co powder having a 50% particle size of 10 um, a Cr powder
having a 50% particle size of 10 pum, a Pt powder having a 50% particle size of 15 um,
and an TiQ» powder having a 50% particle size of 3 um without adding the Cr-Pt binary
alloy powder and Co-Cr binary alloy powder shown in Table 18. However, it is apparent
that the target produced by the comparative method 11B which was produced using the
Co-Cr alloy powder i having a composition that was outside the scope of the present
invention shown in Table 7 generated numerous particles which were 1.0 um or larger,
and thus was not preferable.

[0087]

Example 16

Methods 99B to 105B of the present invention, a comparative method 12B, and a
conventional method 12B were conducted with exactly the same conditions as those in
Example 7 except that no Pt powder was used and all the necessary Pt components were
included by adding the Cr-Pt binary alloy powders K to  shown in Table 6, a Ta,0s
powder was used as a non-magnetic oxide powder, and that a pressure sintering process
was conducted by the same hot isostatic pressing process as in Example 6. The hot

isostatic pressed bodies having a composition consisting of 17.5 mol% of Cr, 19.4 mol%
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UNONPI1-, O CcOGA+a'~00Oa+ 81 [0089] Fromthe results shown in
Table 19, it is apparent that the targets produced by the aforenentioned
met hods 99B to 105B of the present inve@ti on generated |l ess particles as
conpared to the target produced by the conventional nethod 12B whi ch was
produced 5 by bl endi ng_and m xi ng powder havi ng a 50% particl e size of
10 m a CrOfé%v%l%mO% .ﬁ@%a@@%ewme&mt@n% (gt wars PpdugepEnpBiRgRRothavi ng a
50% particle size of 15 m and an Ta205 powder having a 50% particle size
of 3 m wi titustaticadeiserpbalirwt chi togryducaldrests pavidg s deamtkter «fd524 thinready al | oy
powder. However, it is apparent that the target

thickness of 3 mm. The same measurements as those in Example 5 were conducted on

the targets obtained by the aforementioned methods 99B to 105B of the present invention,
5  the comparative method 12B, and the conventional method 12B. The results are shown
in Table 19.
[0088]

[Table 19]



produced by the conparative nmethod 12B whi ch was produced using the Cr-Pt
bi nary 10 all oy powder S shown in Table 6 having a conposition that was
outside the scope of the present invention and the Co-Cr binary all oy
powder j shown in Table 7 having a conposition that was outside the scope
of the present invention generated nurrergbus particles, and thus was not
preferable. [0090] 15 <Third aspect> Co aI I oy povvders A to J having
chem cal conposi A - mat eri al

powders by a gag atoni Zgrg me ¢ q ders Ato J
obt ai ned by thelgas atogi 3|%mt hod ad d | s ' ize} of 95 m the
Co-Cr al l oy powders At 22 cl assi| i@ an aperture
size of 20 45 mjso thatstﬁe‘-‘%@% parti ¢l ¢ i 2 t he] powders neasured by
a laser diffraction h&d vvould be § der having a
50% particle si clle size of 15 m
an Si Q2 powder awng:a %)ﬁ‘arftlcle der having a
. . G.Jq).-‘ . .
50% particle size of 3Zng gfqa 5 po 4] ayticle size of 3
m and a O powder hawing f $0% parti oA & wer e
comercially avilablengren &par ed g@ ] 50% particle
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G 67 Remainder H 70 Remainder | 48 Remainder 5 J 72 Remai nder [00921
Exanpl e 17 The raw materi al powders prepared above were bl ended so as to
give the conpositions shown in Table 21 and t he obtai ned bl ended powders
were charged in a 10 10 L container together with a zirconia ball, which
was a grinding medium The atnosphere ignside this container was replaced
with an Ar gas atnosphere and thereafter, the contai ner was seal ed. This
cont ai ner was rﬁ;@%’id for 16 hours using a ball mll to prepare m xed
powders. The ob d m xed powders were filled in a vacuum hot press
apparatus and 15 were subjected to a vacuum hot pressing process in_a
vacuum at nosphefFeom thfaiesulisshama i hable A% thisappersat halibe fastsieprwdpetdhnbgd at a
tenperature of 1,200C and a pressure of 15 MPa for 3 hours to produce hot
pressed bodfceamaraionad nictteds 68P os il 03B nSthe phavant inveriTmhlgenéited Térs pertivbss apr essed
bodi es were cut to produce targets 1 Cto 8C of the 83 present invention,

conpar at i V@oﬁlgﬁgﬂosth% t&:é@t'}ﬂo&ﬁed B?%eacd?@éwt%fal ﬁ@ﬁabdt@B%{lcﬂ-w@s PRduad a
di aneter of 1 nm an t hi ckness of [ 0093] Absol ute maxi mum

on the ber PRRBITmgrnFmRlpe e P 53%@1%9%12 %@f& u?nﬁosizl (1B HCERaPo S

in the mcrostructure of the aforerrentlon d targ % C to 8C of t he present
i nvent i on, heiae 8 gRpapattisls size gf fe v 8 PEPay eri@V1n£r?c§q Bagig IR SRt ar get 1
C were measured by an EPMA. The nunber of chrom um oxi de aggregates having

an absol ut end amXassmpovelegbdving a MdYogattidasize of Aok vikoyrediepadrelidemre of
coarse chrom um oxi de 10 aggregates havi ng an absol ute nmaxi mum | engt h of
nmore than fbypard:rhewWTd-Or Tiablyallo? bowder. However, it is apparent that the target
produced by the comparative method 12B which was produced using the Cr-Pt binary
10 alloy powder S shown in Table 6 having a composition that was outside the scope of the
present invention and the Co-Cr binary alloy powder j shown in Table 7 having a
composition that was outside the scope of the present invention generated numerous
particles, and thus was not preferable.
[0090]
15 <Third aspect>
Co-Cr alloy powders A to J having chemical compositions shown in Table 20
were prepared as raw material powders by a gas atomizing method. Since the Co-Cr
alloy powders A to J obtained by the gas atomizing method had a 50% particle size of 95
um, the Co-Cr alloy powders A to J were classified using a sieve with an aperture size of
20 45 pm so that the 50% particle size of all the powders measured by a laser diffraction
method would be 35 um. Moreover, a Co powder having a 50% particle size of 10 pm, a

Pt powder having a 50% particle size of 15 um, an Si0; powder having a 50% particle

size of 3 um, a TiO, powder having a 50% particle size of 3 pm, a Ta;Os powder having



Measurenents of the absol ute maxi num | ength of chrom um oxi de aggregates
using an EPMA were conducted as foll ows. Sanples were cut out fromthe hot
pressed bodies of the aforenmentioned targets 1 Cto 8C of the present

i nvention, the conparative 15 targets 1 C and 2C, and the conventi onal
target 1 C and the sections thereof wereg) enbedded in a resin to be
subjected to a mrror polishing process. Surface analysis was conducted on
t he structur of .these ction ingafield ],ssion EPMA. ( JXA- 8500F
rmnuf act ur BI0BTEEE ST i A A e R b Eneh U SrRAGL B s
Conditions for the surface analysis were an accel eration voltage of 15 kV
and an i rr adraetomewiallyaveilgie gerprapared.8 A The O mappi ng i mage had pi xel
sizes of 0.5 min both X and Y directions and 800 pixels in both X and Y
directions. Hend¢@)9ljhe anal ytical range using this G rmapping i mage was 400
mx 400 m Measuring tine was 0.0 15 seconds and integration frequency was
once. This ele e{iblé@@}ji ng i mge of & was made to be an inmage with a
contrast and a color tone so that the regions enriched with C (that is, 84

chrom um oxi de gggregates)—cafr—be—ctearty—drsgrtninmated—as—ruech as possi bl e.
The obtained efenent_mappi nglinmage of Cr S| Savigdsiden @mictage fil e of
bitmap format Wit houfYRegr ad r?gg"[ ’°§erféF§ém%LL_A.u_a this inhge was read
separately using_inage Droce#§1nq software (W nCRoot maif actiired by Mt ani
Corporation) to]lbinarige the p i mage. Absol ut ¢ médfli npnRemesigdehs] of t he
regions enrichegf with 3 cpnpared to the fmtesx Y\eRrRenska@suf ed by i mage
processing. A threshol irv@uelwas sel ected fof RBgnall gahsipderop that the
size of the Cr enriche %Wi ons did not changg ﬁ681rr ﬁﬁ mgldatlj ori gi nal
i mge. A scal e baCoitadfesated—pn the origi nal ¢ pprht—Hage of O by
EPMA was used for aife ¢ald i on of 4sength dj _ Sanpl i ng
was 10 conduct edl johQm dandpm y sel ected pol a t. The
conposition of [chrom ym éki d¢ aggregates was|{306f o $ORenamdec% of Cr and 50
to 70 atom c% of oxyge and remai nder cont §i n70g {oRelhindeand t he net al
el ements constituting {he monjmagnetic oxidef [UR94] Rimaidlkcpver, the
aforemeg]tl oned fargets O EC of the present TAYEMT RO 13K
[0092]
Example 17

The raw material powders prepared above were blended so as to give the

compositions shown in Table 21 and the obtained blended powders were charged in a 10

10

L container together with a zirconia ball, which was a grinding medium. The atmosphere

inside this container was replaced with an Ar gas atmosphere and thereafter, the

container was sealed. This container was rotated for 16 hours using a ball mill to prepare

mixed powders.

The obtained mixed powders were filled in a vacuum hot press apparatus and

15

were subjected to a vacuum hot pressing process in a vacuum atmosphere under

conditions in which the powders were retained at a temperature of 1,200°C and a

pressure of 15 MPa for 3 hours to produce hot pressed bodies having the compositions

shown in Table 21. These hot pressed bodies were cut to produce targets 1C to 8C of the



conparative targets 1 C and 2C, and the conventional target 1 C were
degreased using an organic solvent and were subsequently subjected to
vacuum dryi ng by being retained under vacuum at 150C for 8 hours.
Thereafter, the targets were joined with a backing plate nmade of copper and
were nounted on a commercially avail abl g3sputtering 20 apparatus. A
presputtering process was carried out under the conditions in which the
ultimate vacuumwas,.5 x 10-5 Pa, the,gle i cal _power.. 80 i.n.direct
curront .t o G5oh, SabBay Buaebdf s€iaB o SRl BONRRUMRT IR A G e
and the substrate was 60 mm. and no ?ubstrate heating, to renove the
processed Hiinsterof 1phd mrgagde thigkreseal 3 THén the chanber was tenporarily
opened to air and the chanber nenbers such as a deposition 85 preventing
pl ate were cl eaff®¥3] Thereafter, vacuum ng was carried out until the above-
menti oned vacuum was achi eved again. After the vacuum ng, a presputtering

process was capbk@dtediixiiin RAgtt (HiemubOvdle®MEe aRGREOBEwaEMBRARGI i C
conponents and netal oxide layers, followed by the formati on of a nagnetic

recording %ﬂb}t%@ﬁkﬂin%%rﬁh%?hﬁﬁ%ﬁi%f %e?pfarltgggeg o?‘iﬂeoﬂu&nﬂ% B6ille §%%r\é‘g£t . Magnetic

recording fi aving a Ss 0O rrm were rmed otal of 25
pi eces of 4-inch Si. wafer under e sanme conditions. Wt spect to the
Rafer af t eflSPREN I FUTASIGRE Of 16 FRDER G SHEFS AFdl S5 SERBESTH ¢ he
waf er surface and having a size of 1.0 mor nore was counted using a surface
i nspect i oninappizgmathescomparativedargerierasidAd, yndihgi doapendioapdargiel @verage val ue
of the counts 10 obtai ned from 25 wafers was cal cul ated. The results are
shown i n Takherdiby aj BPRA]. THableba bf cBoHmitnwxide addrd@atas hevip an aBbideQ M W
ECMV1IVV1I~pNNcEa t5115 7E 195 v Ij~1I~ 15 *5 15
maximum length of more than 5 um and the presence/absence of coarse chromium oxide
10 aggregates having an absolute maximum length of more than 10 pm are shown in Table
21.
Measurements of the absolute maximum length of chromium oxide aggregates
using an EPMA were conducted as follows. Samples were cut out from the hot pressed
bodies of the aforementioned targets 1C to 8C of the present invention, the comparative
15  targets 1C and 2C, and the conventional target 1C and the sections thereof were
embedded in a resin to be subjected to a mirror polishing process. Surface analysis was
conducted on the structures of these sections using a field emission EPMA (JXA-8500F
manufactured by JEOL Ltd.) to acquire an element mapping image of Cr. Conditions for
the surface analysis were an acceleration voltage of 15 kV and an irradiation current of 5
20 x10® A. The Cr mapping image had pixel sizes of 0.5 pm in both X and Y directions
and 800 pixels in both X and Y directions. Hence, the analytical range using this Cr
mapping image was 400 pm x 400 pm. Measuring time was 0.015 seconds and

integration frequency was once. This element mapping image of Cr was made to be an

image with a contrast and a color tone so that the regions enriched with Cr (that is,
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chromium oxide aggregates) can be clearly discriminated as much as possible. The
obtained element mapping image of Cr was saved as an image file of bitmap format
without degrading the image quality and this image was read separately using image
processing software (Win Roof manufactured by Mitani Corporation) to binarize the
image. Absolute maximum lengths of the regions enriched with Cr as compared to the
matrix were measured by image processing. A threshold value was selected for
binarization so that the size of the Cr enriched regions did not change from that of the
original image. A scale bar indicated on the original element mapping image of Cr by
EPMA was used for the calibration of length during measurements. Sampling was
conducted from 10 randomly selected points in each target. The composition of
chromium oxide aggregates was 30 to 50 atomic% of Cr and 50 to 70 atomic% of oxygen
and a remainder containing Co, Pt, and the metal elements constituting the non-magnetic
oxide.

[0094]

Moreover, the aforementioned targets 1C to 8C of the present invention, the
comparative targets 1C and 2C, and the conventional target 1C were degreased using an
organic solvent and were subsequently subjected to vacuum drying by being retained
under vacuum at 150°C for 8 hours. Thereafter, the targets were joined with a backing
plate made of copper and were mounted on a commercially available sputtering
apparatus. A presputtering process was carried out under the conditions in which the
ultimate vacuum was 5 x107 Pa, the electrical power was 800 W in direct current, the Ar
gas pressure was 6.0 Pa, the distance between the target and the substrate was 60 mm,
and no substrate heating, to remove the processed layer of the target surface. Then the

chamber was temporarily opened to air and the chamber members such as a deposition

v
E

N
E
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preventing plate were cleaned. Thereafter, vacuuming was carried out until the above-

mentioned vacuum was achieved again. After the vacuuming, a presputtering process

was carried out for 30 minutes to remove adsorbed atmospheric components and metal

oxide layers, followed by the formation of a magnetic recording film having a thickness
5  of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness of 100 nm

were formed on a total of 25 pieces of 4-inch Si wafer under the same conditions. With

respect to the wafer after the film formation, the number of particles attached on the

wafer surface and having a size of 1.0 pm or more was counted using a surface

inspection apparatus that was commercially available and the average value of the counts

10 obtained from 25 wafers was calculated. The results are shown in Table 21.
[0095]

[Table 21]



y NC Fcmia> acao UuUr 87 [0096] Fromthe results shown in
Table 21, it is apparent that the targets 1 Cto 8C of the present

i nvention generated | ess particles as conpared to the conventional target
1C. Moreover, it is apparent that the conmparative targets 1 C and 2C
generated nunerous 5 particles, and thugegwere not preferable. [0097]
Exanpl e 18 The raw material powders prepared above were bl ended so as to

give the conpog+tens~shewr—r—fapher2Te hero tained bl ended powders
were charged injfa 10 1@&1 cont ailn 1] g\thqr a zirconia ball, which
[aw] Fun] & tod 1221 Kt .
was a grinding di um ﬁ'l‘fe at mos pher &l 3| svcevim cont ai ner was repl aced
wth an Ar gas nnspheiéland theregftgr) [ Heldont hi ner was seal ed. This
cont ai ner was rmgateduggﬁ 16 houfs| ysiny a | to prepare m xed
powders. The obtan&eﬁ—ngxed powders wer Lr jjnf an SUS cont ai ner and were
subjected 15t Bls| 6t & (o €/ conditions in which the
powders were ref TEH Gl E SREIA S 12 hours, and thereafter
the m xed powde chpsul by Is¢al i ng the SUS cont ai ner.
The SUS cont ai ng 5% bris twhs subjected to a hot
i sostatic pressing pg g%§§‘gnder condj tii i h Mhikh the powders were
retained at a tenpergtar®ecot 1, 2Q0C [aphd eruHe of 100 MPa for 3 20 hours
fol | oned by opehi ng ghe <SB Econt i hdr | tlo digde Ihpt i sostatic pressed
bodi es having {he cenpcsit£ons $8 3|5 Pes|28=t These hot isostatic
. = S0 &n m—-mg—m TELAT©
pressed bodi es yere guhg_go%prod CE (t prige LT 9 |L6C of the present
i nvention, conpgratigegtfasgets 3¢ prjdj 4C| anH ajcpnventional target 2C
having a diameter of215Z & m and p |t hijcknegs]| of {3] nm
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[ 0098] 88 Absol ute maxi num | engths (nmaxi mrum val ue of the distance between
the two arbitrary points on the periphery of the particle) of the chrom um
oxi de aggregates dispersed in the mcrostructure of the aforenentioned
targets 9C to 16C of the present invention, the conparative targets 3C and
4C, and the conventional target 2C were gy neasured by an EPMA. The nunber of
chrom um oxi de aggregates having an absolute nmaximumlength of nore than 5
pm and t he preswcg absence of coarse chrom um oxi de aggregates having an
absol ute maxi nu mgﬁgth of nmore than 10 gmare shown in Table 19. The

met hod for measuring chrom um oxi de aggregates was the same as that enpl oyed
in Exanple 17. Fxcmn[tmov@&}ltsmpwoma”abltgg, aisapeament thenibd taragtg éf g0 € aléhal6C of
the present invention, the conparative targets 3C and 4C, and the

convent i onatest@rigeintidl geRdreed bk pasields uscargpaed toothg asiventohal earpetadid wer e
subsequent |y subjected to vacuum dryi ng by being retained under vacuum at

150C for 8y\pQubwer, iirﬂeargﬁgrfehleﬂhat hB oL IRt SIVREL ¢ 9hded oWhdihed ng%@l‘dugg 15

pl at e made of copper were nmounted on a comrerci al 'y avail abl e sputtering
apparatus. A _presputterin rocess .was carried out under the conditions in
whi ch tﬁe pﬁll'tﬁe %@tbﬁ%h'ﬁ%\r&égregeribli‘o-S Pa, the electrical power was 800 W
in direct current, the Ar gas pressure was 6.0 Pa, the distance between the
target and the U5 r at e was 60 nm and no substrate heating, to renove the
processed | ayer of the target surface. Then the 20 chanber was tenporarily

opened to &xemald & he chanber nmenbers such as a deposition preventing plate
were cl eaned. Thereafter, vacuum ng was carried out until the above-

nentioned vacuumhdasw aedraY pewadapfpailitadbvd Wereaendedisfds toAgiPé grput t ering
process was carried out for 30 mnutes to renove adsorbed atnospheric

corponent s SRRy 192125y el St oo arTRlk ey et
Meonet 5 ocondlng Lo Mol 10 e, hhokness, of A0 o, vere ol on 2
inside this container was replaced with an Ar gas atmosphere and thereafter, the
container was sealed. This container was rotated for 16 hours using a ball mill to prepare
mixed powders.
The obtained mixed powders were filled in an SUS container and were subjected
15  to a vacuum degassing treatment under conditions in which the powders were retained at
a ternperature of 550°C for 12 hours, and thereafter the mixed powders were vacuum
encapsulated by sealing the SUS container. The SUS container filled with the mixed
powders was subjected to a hot isostatic pressing process under conditions in which the
powders were retained at a temperature of 1,200°C and a pressure of 100 MPa for 3
20 hours followed by opening the SUS container to produce hot 1sostatic pressed bodies
having the compositions shown in Table 22. These hot isostatic pressed bodies were cut
to produce targets 9C to 16C of the present invention, comparative targets 3C and 4C,

and a conventional target 2C having a diameter of 152.4 mm and a thickness of 3 mm.

[0098]



respect to the wafer after the filmformation, the nunber of particles
attached on the wafer surface and having a size of 1.0 pmor nore was
counted using a surface 5 inspection apparatus that was conmercially
avai l abl e and the average value of the counts obtained from 25 wafers was
cal cul ated. The results are shomn in Tabkg 22. [0100] [Table 22] 90 o w¢c, 1
UZ~0 ~nn co 00 vi ~n N o~ tovv-a~-n~-nno *» UL NOv~Gp

B - P LA gl R e
NNNN 9 gbg@\fvb)c@r?tégi 198 pogphgreofhe perkle] opt cpromitn oxide aggregaes " 0 O N
dispersed in the microstructure of the aforementioned targets 9C to 16C of the present
invention, the comparative targets 3C and 4C, and the conventional target 2C were
5 measured by an EPMA. The number of chromium oxide aggregates having an absolute
maximum length of more than 5 pm and the presence/absence of coarse chromium oxide
aggregates having an absolute maximum length of more than 10 pm are shown in Table
19. The method for measuring chromium oxide aggregates was the same as that
employed in Example 17.
10 [0099]

Moreover, the aforementioned targets 9C to 16C of the present invention, the
comparative targets 3C and 4C, and the conventional target 2C were degreased using an
organic solvent and were subsequently subjected to vacuum drying by being retained
under vacuum at 150°C for § hours. Thereafter, the targets were joined with a backing

15 plate made of copper and were mounted on a commercially available sputtering
apparatus. A presputtering process was carried out under the conditions in which the
ultimate vacuum was 5 x10” Pa, the electrical power was 800 W in direct current, the Ar
gas pressure was 6.0 Pa, the distance between the target and the substrate was 60 mm,
and no substrate heating, to remove the processed layer of the target surface. Then the

20 chamber was temporarily opened to air and the chamber members such as a deposition
preventing plate were cleaned. Thereafter, vacuuming was carried out until the above-
mentioned vacuum was achieved again. After the vacuuming, a presputtering process
was carried out for 30 minutes to remove adsorbed atmospheric components and metal

oxide layers, followed by the formation of a magnetic recording film having a thickness
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of 100 nm on a 4-inch Si wafer. Magnetic recording films having a thickness of 100 nm
were formed on a total of 25 pieces of 4-inch Si wafer under the same conditions. With
respect to the wafer after the film formation, the number of particles attached on the
wafer surface and having a size of 1.0 um or more was counted using a surface
inspection apparatus that was commercially available and the average value of the counts
obtained from 25 wafers was calculated. The results are shown in Table 22.

[0100]

[Table 22
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[0102] 10 Exanple 19 The raw material powders prepared above were bl ended so
as to give the conpositions shown in Table 23 and the obtai ned bl ended
powders were charged in a 10 L container together with a zirconia ball
which was a grinding nedium The atnosphere inside this container was
replaced with an Ar gas atnosphere and thereafter, the 15 contai ner was

seal ed. This container was rotated for 16 hours using a ball mll to prepare
m xed powders. The obtained m xed powders were filled in a vacuum hot press
apparatus and wWEtRllsubjected to a vacuum hot pressing process in a vacuum
at nosphere under conditions in which the powders were retained at a
tenperature of 1r260Ee assditasiROvpindsbler®, ofis dfpakd@a tao thelatgotsrd tool 66F ddbee hot
pressed bodi es having the conmpositions shown in Table 23. These hot pressed

bodi es wer eyrédght QeI HORhicAHIBShSnbef Of tifodAlem Qkidelddgrephtes BANIng A 8hdoluad,
conparative targets 5C and 6C, and a conventional target 3C having a

e SR B AR A o R
Ry

the present invention, the conparative targets 5C and 6C, and the

convent i ondiumbgr gbehrgmie o#ids agpiggaicebaigg amatmpiie nEkienyiy fngh ofmesktlan um
oxi de aggregates having an absolute nmaximum|length of nore than 5 pm and

t he presenceimlis eragicpdstaomis®achomthunt@Xxageegaaginedat te chaming eidabsol ut e
maxi mum | ength of nore than 10 mare shown in Table 23. The nethod for
measuring %gg%&gh%hgﬁn FBYEE HaRAnWAJerldE o SRBR: Ban idﬂ%fn &é&’@'g?éé@&.' n Exanpl e
17. 10 [0104] "Moreover, the aforenentioned targets 17C to 24C of the
present inventi ggwi he conparative targets 5C and 6C, and the conventi onal
target 3C were gre]ased usi ng an

10 Example 19

The raw material powders prepared above were blended so as to give the
compositions shown in Table 23 and the obtained blended powders were charged mna 10
L container together with a zirconia ball, which was a grinding medium. The atmosphere
mmside this container was replaced with an Ar gas atmosphere and thereafter, the

15 container was sealed. This container was rotated for 16 hours using a ball mill to prepare
mixed powders.

The obtained mixed powders were filled in a vacuum hot press apparatus and
were subjected to a vacuum hot pressing process in a vacuum atmosphere under
conditions in which the powders were retained at a temperature of 1,200°C and a

20 pressure of 15 MPa for 3 hours to produce hot pressed bodies having the compositions
shown in Table 23. These hot pressed bodies were cut to produce targets 17C to 24C of
the present invention, comparative targets 5C and 6C, and a conventional target 3C
having a dimension of 152.4 mm (diameter) and 3 mm (thickness).

[0103]



organi ¢ sol vent and were subsequently subjected to vacuum drying by being
retained under vacuum at 150C for 8 hours. Thereafter, the targets were
joined with a backing 15 plate nade of copper and were nounted on a
commercially available sputtering apparatus. A presputtering process was
carried out under the conditions in whichsthe ultinmte vacuumwas 5 x 10-5
Pa, the electrical power was 800 Win direct current, the Ar gas pressure

was 6.0 Pa, the djstance between the target and fhe substrate s 60 mm

and no substrate%ﬁf‘lﬁten@awgﬁlﬁﬁéﬁ@af‘mﬂﬁn@%9 thFﬁéStWSE’E%EH & of the
target 20 surface. Then the chanber was tenporarily opened to air and the
chanber nenterBaypeints as the pgeipberiyof die paréciermiithgyclppaien giside agpregney.
Thereafter, vacuuming was carried out until the above-nentioned vacuum was
achi eved agdisperséd irethe nhierovidsatuiafthe aforepreat prrdt tergersd 7QrtoQd€sofbspresmt | ed
out for 30 mnutes to renove adsorbed atnospheric conponents and netal

oxi de | ayer %v&abﬁ,qw@%rh%aﬁm heriedd Al 6F, AdTRONRNERIIACAFEH B W3e film
having a thickness of 100 nmon a 4-inch Si wafer. Magnetic recording fi | s
[

S vat er Sundise TR By B0 RN The PEEe! GRRh R 30O B e lesimy B oAb ™"
filmformation, the nunber of parti g{lﬂfﬁ@éattachﬁ% on tge waf er surface and

having a si Z&XFpun length gF Mgk Banadug FTEERET G SUFPHECTATPER £EI6h
apparatus that was comrercially avail able and the average value of the
counts obt aikggwgitcohavite mwadbsobitevmsxicaine idngtheef. marh ghanellim greashe wahipvirablen
Table 23. [0105] [Table 23] 94 ONr. O UMV \o Nvn NNO Et 0o?Vn
n~ro h 0 "23. The mdthdt Orthebsi@ing dBrdnnDoXidOagrrébafes was the same as that
employed in Example 17.
10 [0104]

Moreover, the aforementioned targets 17C to 24C of the present invention, the
comparative targets 5C and 6C, and the conventional target 3C were degreased using an
organic solvent and were subsequently subjected to vacuum drying by being retained
under vacuum at 150°C for 8 hours. Thereafter, the targets were joined with a backing

15 plate made of copper and were mounted on a commercially available sputtering
apparatus. A presputtering process was carried out under the conditions in which the
ultimate vacuum was 5 x10~° Pa, the electrical power was 800 W in direct current, the Ar
gas pressure was 6.0 Pa, the distance between the target and the substrate was 60 mm,
and no substrate heating was conducted, to remove the processed layer of the target

20 surface. Then the chamber was temporarily opened to air and the chamber members such
as a deposition preventing plate were cleaned. Thereafter, vacuuming was carried out
until the above-mentioned vacuum was achieved again. After the vacuuming, a

presputtering process was carried out for 30 minutes to remove adsorbed atmospheric

components and metal oxide layers, followed by the formation of a magnetic recording
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film having a thickness of 100 nm on a 4-inch Si wafer. Magnetic recording films having
a thickness of 100 nm were formed on a total of 25 pieces of 4-inch Si wafer under the
same conditions. With respect to the wafer after the film formation, the number of
particles attached on the wafer surface and having a size of 1.0 pm or more was counted
using a surface inspection apparatus that was commercially available and the average
value of the counts obtained from 25 wafers was calculated. The results are shown in
Table 23.

[0105]

[Table 23]
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FFGQLOV NGNa E" ca UUT®95 [0106] Fromthe results shown in
Table 23, it is apparent that the aforenentioned targets 17C to 24C of the
present invention which were produced by blending the Co-Cr alloy powders A
to H having a C content of 50 to 70 atom c% and a renai nder containing Co 5
as the raw material powders generated | ess particles as conpared to the
conventional target 3C which was producgd by bl ending and m xing a Co
powder having a 50% particle size of 10 m a C powder having a 50%
particle size of m a Pt powder having a 50% particle size of 15 m and
an Ti 2 powder VI g a 50%partic|e size of 3 mw thout adding a Co-Cr

al |l oy powder. However, IS appare that, the co aratlve 10 tar ets 5C and
6C whi ch were pr%ﬁﬂb@ﬁr?ﬁé‘ltﬁ@(’c"ﬁb‘n&? Er23 |1t|1§)913%%5$ the afprgmentions %@rges
conpositions that were outside the scope of the present invention generated
nunerous  peliCt focl4€50f thadrastmisnwestien wbichprat eravted by bieading tiedaeplrello0 15 The
raw material powders prepared above were blended so as to give the

conposi ti ongpvalResws th Bl Feaiges Chcdiicht bR ebT@ataefchlaad dechmpiavetanatamnieCehar ged
ina 10 L container together with a zirconia ball, which was a grinding

medi um sThe, afd %\pll?lg{e talgbd@deﬂsegén@a?edclg&t}%'r@c%s é@’ac% &ﬁf&fﬁﬁ% MrlvbnifRarY 92s

at m)sphere an erea e-cont al ner was seal e hi s cont al ner was

tated f bal | mill to ed. Th
obt ai ned miget! 53(8‘”3 e rgeR e ing RS G P8 OHT U oo Clb] ect o

to a vacuum de assi ng treatnment under conditions in which the_powders were
retai ned atPartie %élﬁﬁé 89 umea 6F Powger Haying1p5We wagiclesiee efhldy ieasa Brpawdsr ni xed
powders were vacuum

having a 50% particle size of 15 pm, and an TiO, powder having a 50% particle size of 3

pum without adding a Co-Cr alloy powder. However, it is apparent that the comparative
10 targets 5C and 6C which were produced using the Co-Cr alloy powders I and J having
compositions that were outside the scope of the present invention generated numerous
particles, and thus were not preferable.
[0107]
Example 20
15 The raw material powders prepared above were blended so as to give the
compositions shown in Table 24 and the obtained blended powders were charged in a 10
L container together with a zirconia ball, which was a grinding medium. The atmosphere
inside this container was replaced with an Ar gas atmosphere and thereafter, the
container was sealed. This container was rotated for 16 hours using a ball mill to prepare
20  mixed powders.
The obtained mixed powders were filled in an SUS container and were subjected
to a vacuum degassing treatment under conditions in which the powders were retained at
a temperature of 550°C for 12 hours, and thereafter the mixed powders were vacuum

encapsulated by sealing the SUS container. The SUS container filled with the mixed



encapsul ated by sealing the SUS container. The SUS container filled with the
m xed 96 powders was subjected to a hot isostatic pressing process under
conditions in which the powders were retained at a tenperature of 1,200C
and a pressure of 100 MPa for 3 hours followed by opening the SUS contai ner
to produce hot isostatic pressed bodi es gghaving the conpositions shown in
Tabl e 24. These hot isostatic pressed bodies were cut 5 to produce targets
25C to 32C of the present .invention,.conparative targets..7C and .8 and a
convent | ondIMEERGUE SBHEGINE I8! KT HSFSgR PLESPos VAT SRR MORRELEeof 3

mm [ 0108] Absol ute maxi mum | engt hs (maxi num val ue of the di stance between
the two arfsivdeesryerpostained atrp tempersere phbr0%4 andrepisasurs ef 100 MPatered chr omi um
oxi de aggregates 10 dispersed in the mcrostructure of the aforenentioned
targets 25Gous BAGved by bpentigethe SIS ¢omvandrite produbehatanpatiatprassed bodjet s 7C and
8C, and the conventional target 4C were neasured by an EPMA. The nunber of

chrom um oxj,0f - 3GOESIR BN NS RYiATaALSP] Th&e hBBXHAMB Hrefted BoSiks WRfe&ut han 5
m and t he presence/ absence of coarse chrom um oxi de aggregates having an

et hod for UERMPT G eh i aont UE Poor SERiEn ARV e g oo e, T

enpl oyed in Exanple 17. [0109& Noreover, the aforenentioned targets 25C to
32C of t he ¥pfesenpyentigpaiiigsitC haang a8 digmatealJa< fdngend athckprss 867 MRd t he
conventional target 4C were degreased using an 20 organi c solvent and were
subsequent | y sulp&tfjed to vacuum drying by being retai ned under vacuum at
150C for 8 hours. Thereafter, the targets were joined with a backing plate

nmade of copper ahoWes Makiuith BshgfhR (BakdmieLeuabl thealididcabeavespulid &Fd Nng
apparatus. A presputtering process was carried out under conditions in which

T e 3 e o
E gr ?gt ggdtd}tlﬁg)%bs?ggrg ’ glté]ig{o\é\@éqtg%fo { eeax‘gge?x&n logeu t%;[gre st2ei‘3(f1 t%aitzid] gf t}’x\lggre(s:e%?dum ed,
invention, the comparative targets 7C and 8C, and the conventional target 4C were

measured by an EPMA. The number of chromium oxide aggregates having an absolute
maximum length of more than 5 um and the presence/absence of coarse chromium oxide
aggregates having an absolute maximum length of more than 10 pm are shown in Table
15  24. The method for measuring chromium oxide aggregates was the same as that
employed in Example 17.
{0109]
Moreover, the aforementioned targets 25C to 32C of the present invention, the
comparative targets 7C and 8C, and the conventional target 4C were degreased using an
20 organic solvent and were subsequently subjected to vacuum drying by being retained
under vacuum at 150°C for 8 hours. Thereafter, the targets were joined with a backing
plate made of copper and were mounted on a commercially available sputtering
apparatus. A presputtering process was carried out under conditions in which the

ultimate vacuum was 5 x10° Pa, the electrical power was 800 W in direct current, the Ar



surface. Then the chanber was tenporarily opened to air and the chanber
menbers such as a deposition preventing plate were cl eaned. Thereafter,
vacuum ng was carried out 5 until the above-nentioned vacuum was achi eved
again. After the vacuumi ng, a presputtering process was carried out for 30
mnutes to renove adsorbed atnospheric ggonponents and netal oxide |ayers,
foll owed by the fornatlon of a magnetic recordlng f|In1haV|ng a thickness

of 100 nmon a 4-i netic 0 avin a thickness
of 100 nm SBFESFBEEA ShPh i ases BE GRS e i Ee A o hor t he
10 sane conditions. Wth respect to the wafer after the filmformation, the
nunber of angarcubbieale heatingiveas conducies, igateaovs thef preeesasrlakiendfike arast ze of 1.0
mor nore was counted wusing a surface inspection apparatus that was

commer ci al duyfaaw.aiThaibthe chanbdr veasastap@gely opahatbioafir drdethe ohtmhiser adpnaieneschchr om 25
wafers was cal cul ated. The results are shown in Table 24. 15 [0110] [Table

24] 98 O obi ven ate) wer T { D 4
- ] £y A ad eHiéQ b@m@pf\é b t'ﬂlg\bl t@v[ze e E’f'eaﬂ:ed:rlﬁleF;elg'ft6:1'\/[1-/a%jduII_'r{\ierg{g\l\1\13sQQr@i@.ltoo~ ;, t:/

E m&tﬁ %he a?nove-mentloned vaculdm'was ach@vé\é agam. Rﬁlgrl\glf\llel\l ug%uummg, a

presputtering process was carried out for 30 minutes to remove adsorbed atmospheric
components and metal oxide layers, followed by the formation of a magnetic recording
film having a thickness of 100 nm on a 4-inch Si wafer. Magnetic recording films having
a thickness of 100 nm were formed on a total of 25 pieces of 4-inch Si wafer under the

10 same conditions. With respect to the wafer after the film formation, the number of
particles attached on the wafer surface and having a size of 1.0 pm or more was counted
using a surface inspection apparatus that was commercially available and the average
value of the counts obtained from 25 wafers was calculated. The results are shown in
Table 24.

15 [0110]

[Table 24]
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[0111] Fromthe results shown in Table 24, it is apparent that the

af orenenti oned targets 25C to 32C of theggpresent invention which were
produced by blending the Co-Cr alloy powders Ato H having a C content of
50 to 70 atom c% and_a renmi nder containing Co 5 as the raw nmateri al powders
generated | ess péqltlila;l es as conpared to the conventional target 4C which
was produced by blending and mxing a Co powder having a 50% particle size
of 10 gm a Cr p&wdetherasiltsghaws 094 gle 24,0l & appareniohatlife ajorementiopodutiegets

25C to 32C of the present invention which were produced by blending the Co-Cr alloy
powders A to H having a Cr content of 50 to 70 atomic% and a remainder containing Co
5  asthe raw material powders generated less particles as compared to the conventional
target 4C which was produced by blending and mixing a Co powder having a 50%
particle size of 10 um, a Cr powder having a 50% particle size of 10 um, a Pt powder
having a 50% particle size of 15 pm, and an Ta;0Os powder having a 50% particle size of
3 um without adding a Co-Cr alloy powder. However, it is apparent that the comparative
10 targets 7C and 8C which were produced using the Co-Cr alloy powders I and J having
compositions that were outside the scope of the present invention generated numerous

particles, and thus were not preferable.



having a 50% particle size of 15 gm and an Ta205 powder having a 50%
particle size of 3 gmw thout adding a Co-Cr all oy powder. However, it is
apparent that the conparative 10 targets 7C and 8C whi ch were produced using
the Co-Cr alloy powders | and J having conpositions that were outside the
scope of the present invention generatedggumerous particles, and thus were
not preferable. 100 CLAIMS 1. A nethod foor manuf acturing a Co-base sintered
all oy sputtering target for formation_of _a magnetic recording filmwhich is
|l ess likely to generate particles, t héLaBYfod conprising: providing, as raw
material powders, a Cr-Co alloy powder consisting of 50 to 70 atomi c% of Cr
and a renmai nder containing Co, a Pt powder, a non-nagnetic oxide powder,
and a Co powder; blending and m xing the raw naterial powders together so as
to give a chem cglmetBIMRP FiahliRABtugiARSi(Sd-badeg sBfierdd hioylsputtetifip akged ftOnmMagnet i ¢
oxide, 3 to 20 nol%of Cr, and 5 to 30 nol % of Pt and a remal nder

or aseure i A PR AIRRERLE FoRtliL ARh IR Tes BRU O BRI P RRETEE ° °

sintered alloal1 uttering target for the formation of a magnetic recording
fil m which € P%E%mpfl?%%'y to generate particles according to laiml,
wherein the non-magnetic oxide is any one of silicon dioxide, tantalum

oxi de, titani urprexidie, astadninagrrlpavaErs, Fagriestllon pridse consitsine Ghd B ke @@,

zi rconi um oxi de, ceriumoxide, and yttrium oxide. 3. The nethod for

manuf act ur i aigmk%Cof OasR] Sremiadtided catthimyngSpaltat Rpondet, amgeimdgmeti¢ beidef or mat i on
of a magnetic recording filmwhich is less |likely to generate particles

accordi ng tRudedimik cdfdwaepherein the pressure sintering process is a hot
pressing process or a hot isostatic pressing process.

blending and mixing the raw material powders together so as to give a chemical
composition consisting of 2 to 15 mol% of a nonmagnetic oxide, 3 to 20 mol% of Cr, and

5 to 30 mol% of Pt and a remainder containing Co; and thereafter

subjecting the resulting mixed powder to a pressure sintering process.

2. The method for manufacturing a Co-base sintered alloy sputtering target for the
formation of a magnetic recording film which is less likely to generate particles
according to Claim 1,

wherein the non-magnetic oxide 1s any one of silicon dioxide, tantalum oxide,
titanium oxide, aluminum oxide, magnesium oxide, thorium oxide, zirconium oxide,

cerium oxide, and yttrium oxide.

3. The method for manufacturing a Co-base sintered alloy sputtering target for the
formation of a magnetic recording film which is less likely to generate particles

according to Claim 1,



4. A Co-base sintered alloy sputtering target for formation of a nagnetic
recording filmwhich is less |likely to generate particles manufactured by
any one of the nmethods of Cainms 1, 2, and 3. 5. A nethod for manufacturing
a Co-base sintered alloy sputtering target for formation of a magnetic
recording filmwhich is less likely to ggqperate particles, the nethod
conprising: providing, as raw material powders, a Cr-Pt binary alloy powder
consisting of 10 _to. 9% atom c% of Pt and a renai nder containi ng. Cr,.a Pt
powder, a non- neYREEINChSRIEIRIC BEIIBE Proge 13 280" PG ProgFsimgt SATAHR xi ng
the raw material powders so as to give a chem cal conposition consisting of
2 to 15 nolMessing preceson- nagnetic oxide, 3 to 20 nmol % of O, and 5 to 30

nol % of Pt and a remai nder containing Co; and thereafter subjecting the
resulting m xed powder to a pressure sintering process. 6. A nethod for
manuf acturing a Co-base sintered alloy sputtering target for formation of a
magneti c regordi i I ; 1 d i the

met hod corrp4r:'i Si nlgg:dépé)s\g:%\g%r{g&a%@é gl\ﬁvérrlréaét %f%%f&f)f% efr%gl:%tfg r%%-’nlt?’{tlgt)eﬁﬁgrl@al | oy
powder consisti of . 10,.. t0. 90 atom c%.of Pt and r emai nder. .cont ai ni Cr,
5 Co-Cr i Py PTGy St liERY CemroRYEr mEnuRCe by 9b A stimsfodolang A
remai nder containing Co, a Pt powder, a non- magnetic oxide powder, and a Co
powder ; bl rdimyl.ah@éddxi ng the raw material powders so as to give a

chemi cal conposition consisting of 2 to 15 nol % of the non-nmagnetic oxi de,
3to 20 mol%of C, and 5 to 30 nol% of Pt and a remai nder containing Co;
and thereafter subjecting the resulting m xed powder to a pressure sintering

process. 7.5 A nmekhedhddfor MRUHTREHAEaTh-BaeRiRAEE aBbNiRieHn @tk @ fePUt t eri ng
target for formation of a magnetic recording filmwhich is less likely to

R S C R g e R
method comprising:
providing, as raw material powders, a Cr-Pt binary alloy powder consisting of 10
to 90 atomic% of Pt and a remainder containing Cr, a Pt powder, a non-magunetic oxide
powder, and a Co powder;
blending and mixing the raw material powders so as to give a chemical
composition consisting of 2 to 15 mol% of the non-magnetic oxide, 3 to 20 mol% of Cr,

and 5 to 30 mol% of Pt and a remainder containing Co; and thereafter

subjecting the resulting mixed powder to a pressure sintering process.

6. A method for manufacturing a Co-base sintered alloy sputtering target for
formation of a magnetic recording film which is less likely to generate particles, the
method comprising:

providing, as raw material powders, a Cr-Pt binary alloy powder consisting of 10

to 90 atomic% of Pt and a remainder containing Cr, a Co-Cr binary alloy powder



90 atom c% of Pt and a remai nder containing Cr, a Co-Cr binary alloy powder
consisting of 50 to 70 atom c% of Cr and a renai nder containing Co, a

non- magneti ¢ oxi de powder, and a Co powder; blending and m xing the raw
mat erial powders so as to give a chem cal conposition formed of 2 to 15
nmol % of the non-magnetic oxide, 3 to 20 | % of C, 5to 30 nol%of Pt and
a renmai nder containing Co; and thereafter “subjecting the resulting m xed
powder to a pressure sintering praocess, 8. The method for manufacturing a
Co- base si nt@isesing|of 8 ta Hletoans’h gl Carpde raepindy SontaBimhaE P o igiovgleregivat i ¢
recording filmwhich is less likely to generate particles according to any
one of C ai mrgheticGyxidansbwder, 108 a Odpovedan, t he non- magneti c oxi de is any one of
silicon dioxide, tantalum oxide, titanium oxide, alum num oxide, nagnesium
oxi de, thorium O¥jcf8ingZhd GRARINY MO vdBateri SRt A gABEG chkinfidam oxi de. 9.
The nethod for manufacturing a Co-base sintered alloy sputtering target for
the formati ”» i C i | I i : i 0 ner at e
particles 5@%8&%?%9@3{@@%8%%@ ggwgp%heg},o%g@ﬁgé 9%1%§’;3e4r0eilﬁﬁljn¥lr1}§8£?§ssur e
sintering process.is h ressin rocess,or_a hqt isqgstatic pressing
process. 10?“&5@)3@5@&’??%{g‘?%“&!"%&f&%‘ﬁfﬂﬁlpg’r&% apgli $25€6r formation of a
magnetic recording filmwhich is less |likely to generate particles

manuf act ured by swyjeating tiyf resEngatsrddmveter (G pieasirsin@ring pr@essand 9 which i s
a Co-base sintered alloy sputtering target for the formation of a nagnetic
recording filmhaving a chem cal conposition consisting of 2 to 15 nol % of
the non-nmagnetic oxide, 3 to 20 nol%of Cr, and 5 to 30 nol % of Pt and a

remai nder cent amgaﬂoc%r QRN %@@.%Qée%ﬁeﬁawa}'%dtt@r}gé Ehrgét fehr om um

oxi de aggregates dispersed in a icrostructure 1s” no han 10 m 11.

The o baSe Aot o Lo, SRHLSER ALRENL O LOLIRL LGRSOl 43 MRonel o
10, method comprising:
providing, as raw material powders, a Cr-Pt binary alloy powder consisting of 10 to
90 atomic% of Pt and a remainder containing Cr, a Co-Cr binary alloy powder consisting
of 50 to 70 atomic% of Cr and a remainder containing Co, a non-magnetic oxide powder,
and a Co powder;
blending and mixing the raw material powders so as to give a chemical
composition formed of 2 to 15 mol% of the non-magnetic oxide, 3 to 20 mol% of Cr, 5 to

30 mol% of Pt and a remainder containing Co; and thereafter

subjecting the resulting mixed powder to a pressure sintering process.

8.  The method for manufacturing a Co-base sintered alloy sputtering target for the
formation of a magnetic recording film which is less likely to generate particles

according to any one of Claims 5, 6, and 7,



wherein the non-magnetic oxide is any one of silicon dioxide,

tant al um

oxi de, titanium oxide, alum num oxide, magnesi um oxi de, thorium oxide,

zi rconium oxi de, ceriumoxide, and yttrium oxide. 104 12. A Co-base
sintered all oy sputtering target for formation of a magnetic recording film
which is less likely to generate particligg having a conposition consisting

of 2 to 15 nol % of a non-nmagnetic oxide, 3 to 20 nol % of Cr,

and 5 to 30

mol % of Pt and a r.enmmi nder cont ai nj ng Co and. i.nevi tahl e irrﬁggrﬁiti_ s, wherein
1 t

the nunber of CHRGFNGRS BO-BALREY &R Ao ien s dan

> length

of nore than 5 min a mcrostructure is not nore than 500 aggregates/ m®.
13. The Co-tBasismsixnde sbuninith@yidepumagessivg oxide.gbeoridm oxideezifenime psideof a
magnetic recording filmwhich is less likely to generate particles

accordi ng t@riGhaddide 2nd WhghRioxidehr om um oxi de aggregates having an absol ute
maxi mum | ength of nore than 10 mare absent in a target mcrostructure.

9. The method for manufacturing a Co-base sintered alloy sputtering target for the

formation of a magnetic recording film which is less likely to generate particles

according to any one of Claims 5, 6, and 7,

wherein the pressure sintering process is a hot pressing process or a hot isostatic

pressing process.

10. A Co-base sintered alloy sputtering target for formation of a magnetic recording

film which is less likely to generate particles manufactured by any one of the methods of

Claims 5, 6, 7, 8, and 9 which is a Co-base sintered alloy sputtering target for the

formation of a magnetic recording film having a chemical composition consisting of 2 to

15 mol% of the non-magnetic oxide, 3 to 20 mol% of Cr, and 5 to 30 mol% of Pt and a

remainder containing Co,

wherein an absolute maximum length of chromium oxide aggregates dispersed in a

microstructure is not more than 10 pm.

11.  The Co-base sintered alloy sputtering target for the formation of a magnetic

recording film which is less likely to generate particles according to Claim 10,

wherein the non-magnetic oxide is any one of silicon dioxide, tantalum oxide,

titanium oxide, aluminum oxide, magnesium oxide, thorium oxide, zirconium oxide,

cerium oxide, and yttrium oxide.



104

12. A Co-base sintered alloy sputtering target for formation of a magnetic recording
film which is less likely to generate particles having a composition consisting of 2 to 15
mol% of a non-magnetic oxide, 3 to 20 mol% of Cr, and 5 to 30 mol% of Ptand a
remainder containing Co and inevitable impurities,

wherein the number of chromium oxide aggregates having an absolute maximum

length of more than 5 pm in a microstructure is not more than 500 aggregates/mm2 )

13.  The Co-base sintered alloy sputtering target for the formation of a magnetic
recording film which is less likely to generate particles according to Claim 12,
wherein chromium oxide aggregates having an absolute maximum length of more

than 10 um are absent in a target microstructure.



