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- 1 - Co-Fe-Zr BASED ALLOY SPUTTERI NG TARGET MATERI AL
AND PROCESS FOR PRODUCTI ON THERECOF BACKGROUND OF THE
I NVENTI ON The present invention relates
to a Co-Fe-Zr based alloy sputtering target materi al
for formng a soft magneticifil mand a process for
producing the 5 target material. In recent years,
magneti ¢ recordi ng techni ques have been narkedly
advan€ed Ferdirt 1B SHTP AN Ve P U TRRISNG ensidRr MATERIAL
magneti c recordi ng nedi a have been vi gorously
i nvesti gat edANp BRUEESE oFPRJBREDUOTIOR THEREOF a drive
and i ncrease the capacity. However, when an attenpt is
made to realize the drive size reduction and the
recording density inprovenent at the sane tine in a
r%%%?%?ﬂgNﬁeaFuﬁ%%dggYENEI@NIongitudinaI magnet i ¢
recordi ng nF%hod whi ch has been 15 spread far and
wi de, a region HEe8eFbr 1FEeBFAPRgTSLaEeH| £Oj 8 Co-Fe-Zr
S so _that the donai n_concerne Iose its
BEAERSaT oF bl b e T T 9Er BICEhes hmbbt FerPoRgen

%%%2?{‘%%%@%?3*—“%%&1‘?0% e fe0er bR onfoB EE5 i noc

fodrge@l hzi 8gi fyrther inprovement of the recording
density and has been put to practical use.

In the perpendicsbaE y@%@tlﬁa@ﬁse{glﬂscgfab % the
magnetic filmof a perpendicular nagnetic recording

neekt und drse £ olidred 156eh Nk rkd81 pxh8vehc8aS¥ndSthe
magneti zati on may be perpendicular to the nmedium - 2

-imprevenent anfl evendefisite cecnaghegidenstbydisy media
i ncreased, the diamagnetic field in a bit is small and
hﬁV@é@%¢mcﬂkﬁ¢IWMSﬁyrE@W@@tIQQEeéranlogder to reduce
characteristics is slight. Thus, this nethod is 5
Sihie abtee foF & b bve mend hineseasdi bge deaBaCyty | n
neral , the perpendicul ar magnetic recordi ng nmedi um
WeVERY YOy %‘E‘F?}E@%rbs cCBAPOsed BPatupst taeedrive

soft ma etlc unde }?%er / Ruy.internedi ate | ayer /

ot or- yeFCPT +%9e ?P%JetYaV@Pr?‘é%‘éent at
fiﬁ{e lé)arﬁé(qppthee rqlon chl:o ”én‘%'c_%?c% :Lum g\doptlng a

longitudinal magnetic recording method which has been
spread far and wide, a region used for recording of 1
bit is decreased, so that the domain concerned loses
its magnetic force owing to offset by the magnetic
force of the surrounding domains. Therefore, a
perpendicular magnetic recording method was developed
as a method for realizing further improvement of the
recording density and has been put to practical use.
In the perpendicular magnetic recording
method, the magnetic film of a perpendicular magnetic
recording medium is formed so that the axis of easy

magnetization may be perpendicular to the medium
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Since the soft magnetic under |ayer of the

per pendi cul ar magnetic recording nediumis required to
have excel l ent soft nagnetic characteristics, an

anor phous soft magnetic alloy is used therein. As 15
typi cal anorphous alloys fo? the soft magnetic under
IgggfaCFe-Cb&B alloy filnms (see, for exanple, patent
docun®nt’ 179 CBYZR- Nb BhfoyeFPrasngsdensity esanpl e,
npn=p d nt 2) and the |i ke have, al ready been
putctgéggéttgﬁgrgﬁggégﬂﬁ Ge }ekﬂelFo?I%%anspﬁ@ﬁlbn%nd
20nd nqdhese, fj are pointed out: the Fe-Co-B
al | oy f?%nsogétg%%oékP%e%%F?ogf%ﬁn?E§F§?%nce and t he

GondadNedl 0yod 1| 455 hayg. a Lg%gat foLT Q0. HagneL i c

flux density. Therefore; Tn Feurar; Zt° based
2iddioye (44151 gu6, 1 g eall Vo Deepasonshder sl hopef ul

as a substitute for the above-exenp I ed ali oy 1 ms.

|qergener al tha pmgs@wp@u;s&iatM@w@i@f@l@é’r&&&dﬁggﬁm

for depositing the soft magnetic under | ayer.
Thes ragneltrionl st teringe ues hoshpSsas 01 WSt rdee /
per mmnent magnet is |ocated on the back of a base
FeRt e imA oTesdt | e diredear pete et ek alnt@rmegnetd cL{Jdix } s
passed through onto the surface of the target

HGra1S1% Bagneltisnd dve rednwercgettivet Hayer (see, for
pass-through-flux region to make it possible to :
FEFEEE « M THAtRH doFHegntspbled. Since the magnetron

sputteringfyethog#{s characterized by the
passi ng- t hrougit of*% AT Wi thwsurdfaddof

e LR T, Sl SRS Yl g it
R e e AT "
Chemgne  perneat o e BRI e
tyséchlaamouphoas RASPWRY Eor the soft magnetic under
layer, Fe-Co-B alloy films (see, for example, patent
document 1), Co-Zr-Nb alloy films (see, for example,
non-patent document 2) and the like have already been
put to practical use. However, the following problems
in these alloy films are pointed out: the Fe-Co-B alloy
films are poor in corrosion resistance and the Co-Zr-Nb
alloy films have a low saturation magnetic flux
density.

Therefore, in particular, Co-Fe-Zr based
alloy films have recently been considered hopeful as a
substitute for the above-exemplified alloy films.

In general, a magnetron sputtering method is

adopted for depositing the soft magnetic under layer.
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However, in the magnetron sputtering nethod, an
erosion area is centered at a portion at which plasma
is converged, so that the target naterial has to be
repl aced when only partly consuned. In particular, 20
a target material conposed ®f-a ferromagnetic materi al
aﬂgh as a Co-Fe-Zr based all o%/ invol ves the foll ow ng
pt 0Bl B LEF & PP 87 HRd ore bl odghet a8 felkogener at ed

set on,the back of the target naterial

net k
%?]?}&%%%n? AT he t2rgRTAhat ePF athie dRjConPy a Rasght
i i s.generated on the surface, of the .

R AT RS RE h LS S R A SR
locaddy @and, P ulti in_an extremel
short%clyi fe ol?(?rt?héeg%%?%z%nﬁglffe%?éal J_.)f Pgt?? i BT SFY )}“?%erlgl’
deposhid &6 the conterqs@fdn MBGNELL S under, ﬁyffugfretecgfon
above-menti oned perpendi cul ar magnetic recording
el sk i € o dasi 16l et r@sped ¥ & aF1g9en t P Tkness, of 3 $50
to 200 nm the extrenely short life of the target
retesrd al Jincee Xlsemapse probl ot edd ddand ohd oW H1g
conflicting requirenents have to be satisfied: a
suferad teanti grad S hridug hp 4 4 ain g -st labdwg neslt Whithegiset 1d NELux
the thickness of the target naterial at as large a
WKk idss B frsssidl dha treet tatediak, the Bessuency
of. repl acenent of the 10 target material.
f{%é tt9 RIS S Heass dilseeugledt ik exergpisaof  fdue
reduction of the ma netic%glrrreabjlity of the target
TR B S T 6h RIFE At e tHRU iR D atigaimdt THe
IS, e_pr.esent. i nyentar.s have 15 di scl osed that when
S aiRaat HER U P S o ke

[ m j r et ef.al ructure of a . |,
o RS W o TR A o g i
RRIsTRARIld 1y G Re idipar { mf erd al
(se?e pat ent docunlg(r:et Jdg@r%a%glaéttgn% q%oj{:nﬁernag%tlja@ 3t Lhe

$Brhe2004rt @30 240 iRt LOGHIENt, 21 #512004- 346423
Non- pat ent docunent 1: Shunji Takenoiri et al., Fuji

El ectric JowwralerVolin the Nagrdt 204puttekdhg method,
Non- pat ent document 2: D.H Hong, S.H Park 25 and
FnpDerpedon” Brkectis afenCeZrab aSurd aoe- tikirphal agyi an
Magnetic Properties and G ain |Isolation of CoCrPt
PérgEAdilSuCanVREEEEd 89 NMbdita'the EEE dErtamstavbgil jhas to
Vol . %i’ No. 10, p. .3148-3150, Cct., 2005 SUMVARY OF
$9Erp BREFONhen only partﬁﬂ'g@ﬁgnamgtthén particular,
Fe-Zr based alloy target materi al

gbgve- ménti %ned Cfo .

P's “préducla "6y T8 nErfPesst rd fetifsdomasiardc meerial
Egllowing prohlem has 5 be oi,nted out: the magnetic
perneg%lglgﬁ EF gke%ased 5?1&% 1nv31ves the following
problem: a large portion of a magnetic flux generated
by a magnet set on the back of the target material
intrudes into the target material, and only a slight
magnetic flux is generated on the surface of the target
material, so that the target material is locally and

deeply consumed, resulting in an extremely short life

of the target material. Particularly in depositing the
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target material is so high that no sufficient

passt hr ough-fl ux can be obtai ned. An

obj ect of the present invention is to provide a

Co- Fe-Zr based alloy target material having a 10 | ow

magneti c perneability and & ht gh use efficiency which

c%gagive a strong_ pass-through-flux, and a process for
prOdudiHY St @ Wiitget L aegerehl the above-ment freed
resent .inventors conducted vari ous researches in

Y FETIC A HE I e T DR et 1k ywhisSlpfhas an

- Fe- ed_all.oy sputterij ar ge terial, and
g%ﬁ?%ﬁ%%ﬁf?§3§§ﬁnF %§§§%%ﬁua ggéérﬁéaéﬁéyaﬁ%téﬂﬁéd by
T oT T . const st ng of HCP- and a phase
?onsi é‘fé.l:}g %}%Slgﬁeo;é%iénﬂpeo%adr%% ﬁ?%c/%oeolfl Ji*g dsed
e il St AMH IWe | RAS |1y,
sputlt eri r}i{; ZOQ{ ar gger%& %ﬁ@leﬂ%{ﬂgfﬁg%‘ne Jl‘cgé/lng
pesgEakinddts Haddad el tmderd s LRguc d
a strong passtﬁiough-fluxé%an békgbfgﬁﬂggsl%hus,%%ﬁ%p
(hesenth-i fiventisonHas heenacco gl dshed. « fihaty 1 S, e{&,e of
present invention provides a Co- 25 Fe-Zr based gi oy
St ttemigey trertgreti alnteer il reapfesendtebieddes possible
conpositional formnmula based on the atomc ratio:
(80X IFET0 3-x FEgaeY£he  reauidn (207 GePlacenent @f the
nore el ements selected fromthe group consisting of
Ferogt meterdaler, Mo, W Si, Al and My, wherein a
phase conp&zgd of HCP- Co and an alloy phase conposed
mai nly of CaPE SR I ase digve tHesclosed an

' tructure 5 of the target material.. o
%%an)rﬁees ent l{ihﬁvf;l-fl‘?tdiu(‘frifJ‘zﬂns(? ro\ qE9PEtas: meAnSsdsddty

I S [ tar.get naterial_ r.epr nted by the
e pas: Pt Parsar ot e Mo Rt Ao

bEekeloR. Ol 29ty 12) - it M 20970, 2115 and 2 10210)

in which the el enent(s 'S one or nore ele

gekesbeddf tamet hecar aURCGARRI $iHARQ i V. N,
G, M, W Si, Al and Nﬁ, mhe?ﬁf% a 35%%%} Sﬁa%eég%ond

pbapesed fahely ahdFeniFofimel Widibepaesedn Rnd MRt
phase conposed of HCP- Co in the structure of the 15
shryetumat erfi al Fe~Co-B based alheyahevecrenticenadl, a
Co- Fe-Zr based alloy sputtering target material can be
pPUduegnehycsparaerhglifgecapr s impaniteed tpowter target
obt ai ned by m xi ng Co powder and all oy powder obtai ned
BytetibfectFRE ratezt docamenthe)el enent(s) Mto
al | oyi ng tEeatnent.

atent document 1: JP-A-2004-030740

Patent document 2: JP-A-2004-346423

Non-patent document 1: Shunji Takenoiri et
al., Fuji Electric Journal Vol. 77, No. 2, 2004, p. 121

Non-patent document 2: D.H. Hong, S.H. Park
and T.D. Lee, "Effects of CoZrNb Surface Morphology on
Magnetic Properties and Grain Isolation of CoCrPt
Perpendicular Recording Media", IEEE Trans. Magn., Vol.

41, No. 10, p. 3148-3150, Oct., 2005
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As the above-nentioned all oy powder, powder obtained
by subjecting Fe, Co, Zr and the elenent(s) Mto

all oying treatnent may al so be used.

The above-nentioned alloying treatnent is 25
preferably rapid solidificdtion treatment of an all oy

-7-, filmwhich permts stable magnetron
@F{Wﬁrﬂf Tifo HeAE i@ is a very effective technique

. . i al duct Ceh .
sof t agnetiie FTRH (i GO st bl Gy Sk
Lpckd B N B A P Boa Fé‘r?ngﬁR' =

: ' ' t ture of .sa e 1
RN B R bl i AR S le RTR,

PRI b it k0 APl el ﬂégﬁéﬁd"fi{é@r{&%ﬁ(@ t%hfe the

Fi g. is a scanning electron micrograp

MBaQrRat hisGleliie 10fi SHMIE gh ithdthe ISk MG QXA £ —
Fig. 4 is an X-ray diffraction pattern of sanpl'e 4 in
tther ongfid fgixexamples cdifdigiech 1s a scanning el ectron
m crograph of the microstructure of sanple 11 in

anot her woki mgpjexanplfe.the present irkightifor SAro
X-ray diffraction pattern of sanple 11 in this \NOfk.I ng
EXApIde 20RFe-Z1 dapest airioyw telmrsttr o trewiradg rephiref a
the mcrostructure of sanple 21 in still another

WOk g TStdifplpe rmeability andriay higih gisen offiigyiency
diffraction pattern of sanple 21 in this working

P £ 8Rve &g ﬁtéfoélgs@é'rﬁﬁ'ﬁ@r.éﬁué’é}‘yf&hl% &6yraph of
ERRAS 991 HE 2 10 AT Rt s Aot e

The present inventors conducted various
researches in order to reduce the magnetic permeability
of a Co-Fe-Zr based alloy sputtering target material,
and consequently found that when a structure obtained
by dispersing a phase consisting of HCP-Co and a phase
consisting of an alloy composed mainly of Fe is used as
the structure of the Co-Fe-Zr based alloy sputtering
target material, the magnetic permeability of the
target material can be reduced and a strong pass-
through-flux can be obtained. Thus, the present
invention has been accomplished.

That is, the present invention provides a Co-
Fe-Zr based alloy sputtering target material
represented by the compositional formula based on the
atomic ratio: (Cox—Feigo-x)100-(v+z)—Zry=M; (20 < X £ 70, 2 <

Y £ 15 and 2 £ 2 £ 10) in which the element (s) M is one
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- 8 - Fig. 10 is an X-ray diffraction
pattern of sanple 31 in this working exanple.

Fig. 11 is a scanning electron m crograph of the

m crostructure of sanple 33 in this working 5 exanpl e.
Fig. 12 is an X-ray diffraction pattern of sanple 33
in this working exanple. DETAI LED DESCRI PTI ON CF THE
ﬁ«é&ﬁ?%ﬁi@%‘%‘éﬁ% R BBOVErOR hehProdFoppert et t oy of

teristj t t o ti is t ontr ol
hE’ ol eridbe e ure dfoB G- fee AT pased el [OF EaThet

' | t t ti bilit
THEEL ol D80 0 p e & L3 TN G PR TR
GRALAL) SLF b Gl FOnEOPLAPL LN I 6 O L Yot LS. Of LS

15 target material s phase conpose
anel e af d QYe Phase coposed nmainly of Fe may be finely
di spersed in the mcrostructure. The

reason why the St&deiir en9dnt henh Qr 8- Frobased aldoype-

sputtering target material of the present 20 invention

1%r dortad|d s spltat e t hey phasse € ampeseth Df r HGR s Gored
and the alloy phase conposed nainly of Fe nay be

fanethe diopersiad oma X higo stu Lt sed Soexhai aashbel o io:
For reducing the magnetic perneability of an alloy
WiGh& chiogh wontentZnfMa f(8Pr Sn¥ghRefDe Aufeli &l 135af4d 2

of Fe< a net hod has been adopted in which a
mo met) cLielvEHEHt the RiGErERing k Henial oy el mare he

g e Pt TRt o TR AT G ST 1P Sk o ¥,
' E . Wi_th th i S, d i

WS et M, Fhrer i Mg & e - e0s ed
[ - .. BT, t_inventors

Phade Ede e lids A e S e P R e A B

In{901 0 \ph B PasY QO [ipe-op A G0+ Re- 4% based al oy

target, but could not reduce the magnetic perneabili f/e
sffded etddariand coul d not obtain a strong

pass-through-flux. 10Therefore, the present inventors
further The above-mentioned Co-Fe-Zr based alloy
sputtering target material can be produced by sintering
under pressure mixed powder obtained by mixing Co
powder and alloy powder obtained by subjecting Fe, Zr
and the element(s) M to alloying treatment.

As the above-mentioned alloy powder, powder
obtained by subjecting Fe, Co, Zr and the element(s) M
to alloying treatment may also be used.

The above-mentioned alloying treatment is
preferably rapid solidification treatment of an alloy
melt.

The present invention can provide a Co-Fe-Zr

based alloy target material for forming a soft magnetic
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i nvestigated and consequently found the follow ng: Co,
a ferromagnetic material in itself, is used in the
formof pure Co powder wi thout alloying therewith Zr
or the Iike, an elenent which constitutes a target
material, 15 while Fe is usedin the formof alloy

powder obtained py allaoying of the other elenents
véi]lmﬁﬁ TOHS IRt hheS b LRt IHER e Fal , SRt ar 51 F ucdnd e

ihs. formed by mxing t ure Co powder and the all oy
S Y D R A TR G FefTiGie it Horetieto an
bt al c ot ' 20 a very low netic . .
Slgc?rieagl Iélalt ﬁvﬁ‘(ﬁ:%{]ﬁz\ﬂs{] gen %%??%i?]a%?gt?grﬁ%?t%%efllm
Fvient 4 heen,acconpl i shed. 1n the.
S{Jizg{r}% dinventZi%nr]?g]ﬁgé:tti ar get}a’haw ng és‘é\QI% %%%%%f%%ular
peIgmRabi d | tocdsd 0l akdred, Ry adopting a 25 nmethod
utterly different Tromthe above-nenti oned
conventional nmethod. The reason for such reduction of
the magnetic perneability is presunmed as follows. The
B T EEM DHeS G RsT KINoOM . OF I erAay INe®gnetic - 10 -
nonent and nagnetic ani sotropy greatly affect the
magneti ¢ perimeabl lig ya ofcgul oy ystadsroanti @rdbgfoh of
magnetic perneability is attained at a | arge nmagnetic
rFoTRe M iR ter Y i ifaghfet$ampke st ¥yropy, washkieg setaw Fe .
magnetic perneabiljty is attained at a small magnetic
noment and 2% gh hgheti trahi Sk Fepstion pattern ofn

the ather .hand, as to the crystal structure of an
zﬁalngﬁepﬁas]@c AH s Fe. there are HCP

(hexagonal .cl ose; packed |attice),, F face- 10

cent er ed cuEgllqcz)’ I%at]tsi ce)®and Bee ?%%?ﬁ%éﬁ?%‘?%%ﬂ% et

I W lese. Egggie t.he hi ghest cryst

r?gl&gflﬁ%rozf(rgrs%t ropy.aﬁ:ﬁs | enoJ\;\Elﬁ% hat~ pvﬂ(?}é(%g has TP +€ -

crystal strygture ;o id : - ]%p(qtjt 4

and has HCP Cgsl ow ﬁeﬁtﬂc?ﬁri%:yglr&te%%pégtzlt(ﬁ{r an Il‘-‘béozjgl:S

abowa e he ier idHeC alotiemeratdng.e When Co is alloyed by

addi ti on of another elenent, FCC or BCC, which has a

| ow cryst alFimpgrietiisc aaicoiniony e lsct @i dfo@Uph of

cases even in roomtenperature. The following iIs

&g adtanosdruatudee qif esemtl 20 1 nverdr atrhe mmagneti g

ani sotropy is enhanced by making Co present as a
®hase in the mcrostructure of a Co-Fe-Zr based

alloy target material w thout alloying wth another

el enent whifeld -condts At & tate didrigactirematitemng £

nmor egver,,. the magneti ¢ .nonent of the 25 whol e target

frate |ea!l’1i 0y EGdCe o By 1Rk iSTE R Sr esent as an al I oy
e P ST PO SO RIS, o
ahkapRedoRy e S¥nerd issatn{p%. EiFeat, A M another
working example.

Fig. 8 is an X-ray diffraction pattern of
sample 21 in this working example.

Fig. 9 is a scanning electron micrograph of
the microstructure of sample 31 in still another

working example.
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- 11 - enhancenent of the magnetic ani sotropy and the
reduction of the magnetic nonent. In the
present invention, the term "phase conposed of HCP-Co"
means a phase in which a portion 5 other than

unavoi dabl e impurities armd S e surrounding diffusion

| ayer is c 0S of Co and whose crystal structure is
conposed o;')ErlnlgTCPelobTh"eS Ay TR 1t i dd tsep- oF

h C he | ded f.ar _exanple, by an X-ray
%’la%%ﬁaecﬁlonmrre l%d.wolrdﬁlﬁlq heég%"rp sent invention, the

t "al | oy, . ' f_.Fe"
oy ohaos RIS SUBOSEL IR Y ety TRANRARoN o
i &lo A dhE £l ETRM{S)e M3 o, %ig% Ly iRhas

e
consi sting of 50% or nore (atomc rati of Fe,” Zr,
thang)iement (s) Mand 15 Co. In the mcrostructure of
t he -Fe-Zr based alloy target material of the

present i nweEnid ar e ad-ipeliveendtieoHERRCe hase
and the all oy phase conposed nmainly of Fe varies
cheyexich 3¢ dm tdre schemidalg 2kacqriposi tion of the target
material. For exanple, when the Co content
is low, a structure is formed in which the phase
conposed of HCPCo and the allo hase conposed mainly
SETR Lae DHSSHERE®N \We M REW S NGGE-NIGrent i s high, a
structure is 25 forned in which the all oy phase
conposed ménIAESHLiked Bd¥iegpdiisedast i Eahhase

C osed af HCP-Co. ,Needl ess .to say, the effects

GRS s e ot s EOS R e d T Ao A contzpd

- . h e S f - and the

e sress rus e g TR el AT
teriing . ' 0 Qar. |

e e D T AR g M R AR R Ly

RA ttih@ eSirigetd nkausad i n soR: cases G fiddBriant

deposition by sputtering. Therefore, stable sputtering

teenRs cpdssiil & swhen Rathraf die phases hectfumeldf the
di spersed. Accordingly, it is preferable to adjust the

dagage ngrtairm adi ze dfhagach pifa dehealgdoame phes eiampenpesadd
mainly 10 of Fe and the phase conposed of HOP-Co to

200 agrhogr phess composed mainly of Fe may be finely
dispersed in the microstructure.

The reason why the structure of the Co-Fe-Zr
based alloy sputtering target material of the present
invention is controlled so that the phase composed of
HCP- Co and the alloy phase composed mainly of Fe may be
finely dispersed in the structure is explained below.

For reducing the magnetic permeability of an
alloy with a high content of a ferromagnetic material
Co or Fe, a method has been adopted in which a

nonmagnetic element is added and then alloyed. In the

case of an alloy containing both Fe and Co, a sintered
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As to the chem cal conposition of the sputtering
target material of the present invention, its
conpositional forrmula based on the atomic ratio is 15
represented by (Cox-Fel oo-x)100)- Zry-M (20X70, 2
Y15 and 2Z10) in which the #®lenent(s) Mis one or nore

el enents selected fromthe group consisting of Ti, V,
R SRS P, AR ST PRI S TR b dlbr i Haveing
co Siti | r.atio X.20 hetween Co and Fe.is in the
FnGE 7670 <At R | 1 FEReg ] g Sreet to

i : | Zat | - S ti.C
s R P T S Sl T s
cont sty Plod (o-hey ihary alloy filmto 20 to 70% by
atom™ 25The reason why the adding amount Y of Zr is

in the rangg& prdders thaint it fdd Mmofagmy phaus
phase havi ng excel |l ent soft magnetic characteristics
cavoe-rfatinrch by nesithd 4 drddhec@abiaverove 13 padgsange.
The reason for enploying the above range is as
fdldcoveggi~ ihen drhea aimuid-2f A sadideldl oy dasgett hani2%
by atom the thin filmis crystallized, so that it is
didliculat treditdai thexvadnentc softmepynettix Sifficiently
characteristics; and when the anount of Zr added is
e AHE TB% PEaioma tHerad Rt s orh regietf RXaion is
| onered. For attaining a higher saturation

magnet i zat iBIET§HOTY ndte Pretetaptey e ustrither

IR DB AT AR 5 4,
her SR LS AR SELC 2 o 581 SIS Mo
re?ﬂ; nlfeg_ %OSJE%eV%Ogecgt e t%%éc}% t e. clsei %%%é%%h% a O\r/é;he

nenge, ish effeddy el fek edbicd g dHes nRonet §st nh&id O 0f
athinfilmto inprove its soft nmagnetic

characties iid i sednth i thd NpFavi oY 4o 0seREE OMobtained
resistance. O the elenents M Nb and Ta are el enents
fey td ey ef fiadod i viehen lemediuei wigi ¢lheconstitute the
magnet ostriction of the thin filmto inprove the soft
regreat qnatiearisct erdsd i @ sstfuctaddd tionfommed \hy Qrix Nog
W Si, Al and My are elenents particularly effective
ithe IR i Gy Rdbrand i ore rakli oY dpeeddf an@ $hikering
film
the mixture, whereby there is obtained a target having
a very low magnetic permeability which has been
unattainable. Thus, the present invention has been
accomplished.

In the present invention, a target having a
low magnetic permeability is obtained by adopting a
method utterly different from the above-mentioned
conventional method. The reason for such reduction of
the magnetic permeability is presumed as follows.

The following is known: in general, magnetic
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25The above-nentioned target material of the present

i nvention can be obtained by sintering under pressure
m xed powder obtai ned by m xi ng Co powder and all oy
powder obtai ned by subjecting Fe, Zr and the - 14 -
el enent (s) Mto alloying™ t#@atnent, so that the

coggosnl Ocﬂ of the rnlai(r}elgs@ptorv\éjge}% may be adj ust ed tohgS
S BT AR AL e aﬁﬁ,ﬁ;avrsa el
?r{r}glggot%]: ta(bsl)lll\éfr QL& alnT . ej[a}'#eésn%l?cqetlc

eave phase "as ure

Horddif: ta@{cgeat 18 5 %@lf o SN eg%yg Y 18 X0 ng,,pure

Co powder as it €ment's and

Sd¥rRId ing gﬁ’&r&ehsﬁoﬂelsr}&} ti NG i AL Mnderspesstdretic
Simlarly, an alloy phase conposed mainly of Fe can be

efdnicitenddy aredeyipmesedtid dhiessindpture of the
target materi al after sintering by sintering under

pressure aldrotipovaate wiiaided dycsudjecttyer e, Zr

and the elenment(s) 15 Mto alloying treatnent.

Wisniatherd iquiah phlalsey tmper atenrtsigfiran &b |aoyd donpoderke

of Fe, Zr and the elenent(s) Mis so high that the

FIEdUER o esfagovidercisisetracdiedylatetdiefi i , (fAdoy

powder obt ai ned by |ncor poratin a portion of Co 20

mtﬁ}’cﬁ%cﬁq% Peticse) ra%cﬁq e(RE BRI TM t@bic
9 nt may sed. This, is because

31%%%3- ;5% Sesm i e e By crystal
ar por ati o Co into the allo

t a%négcalsce ar%lhso Piont ent “of ]frhow a\l\(grj owcloerh‘—j‘S @

acg&gtallo%@ﬁ@gm b@%se&a@%rhe:%ﬁ or sf;é]nt eri n%%lt?tlhe422°c

@ﬁ@%&om BHEAGY M@S@M@lc@t{@%]@y@@v@%mww
pressing, hot - 15 - isostatic pressing, spark

sy it dolt exd T usdigte ancutdie iiken cah be aropied.by
O these, hot isostatic pressing is especially
rcefieriadl eobheoautdest telpaient s BRPlocatCon wiieh hagh a
pressure, so that a dense

low crystal magnetic anisotropy, is formed in some
cases even in room temperature.

The following is conjectured: in the present
invention, magnetic anisotropy is enhanced by making Co
present as a HCP-Co phase in the microstructure of a
Co-Fe-Zr based alloy target material without alloying
with another element which constitutes the target
material, and moreover, the magnetic moment of the
whole target material is reduced by making Fe present
as an alloy phase with another element, whereby a low

magnetic permeability and a strong pass—through—flux

could be attained by the synergistic effect of the
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5 sintered product can be obtained even if the
formation of a diffusion |ayer is suppressed by

keepi ng the maxi num tenperature | ow. The
maxi mum tenperature at the sintering under pressure is
preferably set at a ten'p“er]ajt ure of 10 not higher than

1200C and not _ r than ,800C. .The reason as
PO e Tt %g%sinﬁtg&eitﬁgc EESSTACEYe 3 Iscck)lv%er t han
800C, .i.t i i.ffi I ohtai.n.a dense sintered
ﬁr(eoéfgtl;ona??édvﬁfkwléan%i e eétﬁr?t g\rol?dr?gltt'en'per ature is higher

than 1200Cq I%%ealplr%e%‘%v‘q%veirﬁ;i@!,t et duwd g vLp olhe

sintering in some cases. In addition, when the nmaxi num
[ RIRRRIUE i HeQ hin@hnd he ghdddsiroRaicH ke awders
m xed into each other proceeds excessively, so that it
Recre s Hain furGuldi dab leeavg i iHGRCahase surrounding
sufficiently. Therefore, the maxi mumtenperature is 20
rrfe yariefrenabler set dampgdeed anfgeCofarlD0Edse kIGEalThe
maxi mum pressure at the sintering under pressure is
priefuertabley isetcaatp 2@ AVRE dICEvwor ebheTher yeaslors timiathate of
when the maxi mum pressure is |less than 20 MPa, no
ddves 1 e mddh g5 sthuc b amdsEe bt heakagsRy the an X-
alloying treatnment in the present invention, rapid
IRy diftcaGtern mefthrcht is preferably enpl oyed which
makes it passihle to obtain a fine structure. ,Lqi:]é;e t he
€

al | oy powde® e R3Syt i0Ms t0G G hr bl y
d db | oyi th [ idi ficatl

It%gaaﬁuei?r:%qm |Onseeg$ drga?/llr%rhg' 0 faElneﬁplfI?enaé%p Ioa\l(/j\fl‘/d eér . A\é%;lanse? hod

S SR R e R PR e ST 2 and

RAssi Dl & dit Abt ak h Sphet i&@io%p%et&@{si‘&ing of 50%

contamnated with only a snal unt of inpurities,
has o ghatRaekd Nehdensidy mad s, sthd abl @ndwt (s) M and

sintering. For suppressing oxidation, an inert gas

sugh as argon gas or nitrogen gas is preferably used
as 10 atom zation gas. Exanple 1 The

present i nvienttlom niscexptaiciedre of uthdefodeeait hsed
the foll owm ng working exanpl e. . ‘

alloy target material of the present invention, the
ratio between the HCP-Co phase and the alloy phase
composed mainly of Fe varies depending on the chemical
composition of the target material.

For example, when the Co content is low, a
structure is formed in which the phase composed of HCP-
Co and the alloy phase composed mainly of Fe are
dispersed. When the Co content is high, a structure is
formed in which the alloy phase composed mainly of Fe
is dispersed in the main phase composed of HCP-Co.

Needless to say, the effects described above can be

obtained in either case.



10

15

20

25

In the foll ow ng working exanple, the 15 foll ow ng
conposition of alloy was enployed in all cases:
Co-27. 6Fe-4Zr-4Nb (% by aton). After each of the
powders listed in Table 1Ai§s produced by a gas
atonmi zation nethod using gas, all the atom zed

powder s obtuajed et e sl eved: Ly qual. &, €0 qrash Wy, 20

screen. The a zed ST Wer e hen

g%ﬁ%%%k?i n ofpﬁﬁgkpéébﬁ?iﬁgqﬁgig '%ﬁ%&éﬂg}ﬁﬁhﬁgﬁﬁféﬁﬁhg

oAl 6he-dbile L0 DYirad,0M . cdhesdn ad ROWdes Wassent,
packed into a capsul e nade of soft steel, and was 25
degasssithm afd@l adigdhd e CapsdidieaMps Seagdpckidhen,ia
sintered product is produced by hot isostatic pressing
wedeted hien foineowtawge < ahdt tnnSi 1npréasser et 1?2 tPa, -
17 - tenperature 950C, and holding tine 1 hour. The
simttereadi rpr .o d ilte wafso mmc he sl @ e ou et Gotrikp -1 cdrase d
alloy target material with a dianeter of 190 nm and a
tol ekdidelss vaten 2aph SAhqgotasewi g Theekamiispersed.
conposition as above was produced by nelt casting and
eI to I Gt AT YRRE 1P AL w getheet eiage

wth a dianmeter of 19 and a thickness of 12 nm
B 6T Sl N Bt 1 ok Bl OO SRR gfa 1Ly
ZH%E%@%ggggﬁg?%%%ﬁé‘%émégééﬁ*éﬁ"§5¥iéé"€@*bégéﬁy'or
less.

As to the chemical composition of the
sputtering target material of the present invention,
its compositional formula based on the atomic ratio is
represented by (Cox~Fe100-x)100-(y+z)~2ry—Mz (20 < X £ 70, 2
Y <15 and 2 £ Z £ 10) in which the element(s) M is
one or more elements selected from the group consisting
of Ti, v, Nb, Ta, Cr, Mo, W, Si, Al and Mg.

The reason why the compositional ratio X
between Co and Fe is in the range 20 £ X £ 70 is that a
thin film having a high saturation magnetization and
excellent soft magnetic characteristics can be formed
by adjusting the Co content of a Co-Fe binary alloy
film to 20 to 70% by atom.

The reason why the adding amount Y of Zr is
in the range 2 £ Y £ 15 is that a thin film of
amorphous phase having excellent soft magnetic

characteristics can be formed by adding Zr in the above
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present invention 2 Co-5Zr-4No(% by atom,
Fe-1.6Zr-4Nb(% by aton) Conparative exanple 1 3

Co- 5. 9Zr(% by atom), Fe-12.7Nb(% by atom) Conparative
exanple 2 4 Co-27.6Fe-4Zr-4No(% by aton) Melt-cast

mat eri al Conparative exanb#% Two 10 nm x 10 nm t est

f 10 d
RATGE ol TIE CRERODI e ABOVAMGni T onl WETBPRUE 4a2°

%%Eﬁb%s %@%Db%%fe oE%%nbfo%% %Fd%%E1%e %ﬁ%‘%&%@ @%sby

subjected ion mTli1ng using

%Q%EFV%%Fo%hQE EHQHFH%rQ§§%%%HQH%mQW e s Qf a5

scanfi ng el ectron mcroscope. The 15 other test piece

wag rsid1ected ok@ sRhass dedqrintf iseatd aadetXd ay
di ffraction neasurenent. The X-ray

characteristics; and when the amount of Zr added is
more than 15% by atom, the saturation magnetization is
lowered. For attaining a higher saturation
magnetization, it 1s more preferable to adjust the
adding amount Y of Zr to an amount in the range 2 < Y £
8.

The reason why the adding amount Z of the one
or more elements selected from the elements M (Ti, V,
Nb, Ta, Cr, Mo, W, Si, Al and Mg) is in the range 2 £ Z
£ 10 is that the addition of the one or more elements
selected from the elements M in the above range is
effective in reducing the magnetostriction of a thin
film to improve its soft magnetic characteristics and
in improving the corrosion resistance. Of the elements
M, Nb and Ta are elements particularly effective in
reducing the magnetostriction of the thin film to
improve the soft magnetic characteristics. 1In
addition, Ti, V, Cr, Mo, W, Si, Al and Mg are elements
particularly effective in improving the corrosion
resistance of the thin film.

The above-mentioned target material of the
present invention can be obtained by sintering under
pressure mixed powder obtained by mixing Co powder and

alloy powder obtained by subjecting Fe, Zr and the
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diffraction measurenment was carried out wwth an X-ray
di ffraction apparatus RI NT2500V manuf actured by R gaku
Corporation, by using Co as a radiation source. - 18
- Fig. 1 shows a scanning el ectron

mi crograph of the microstriéture of sanple 1. Fig. 2

shows an X- diffractiaqn ttern of le 1. It
ceghenbeélafsgesén D{ ?Lyébmqgi]é?ylfq gca‘ié)acacﬁ%er}ﬁ c rso%?ﬁ?rwt?cnct Si'}be of
S el 5 (e e 1lof,t | hvent.i | S C ed of
ﬁ};&l g%stl-thlrozily Ogr%{weasré >éf;)\endd gelo‘%qvéw%}t g&@}e%&% Iaoaé upsr(zcafrgs?cg.SC i
[ 4 . ae. r om i =

[ ff%éa%%%%ﬁ%gﬁb ern %fe&;b arrrfpl erg llﬂr%eué]rrpﬁ%e 1%0%%6 r has
IHBEE N Ofor R deaksrd &fd &fdd g B G ER: Phiasea Alrcc
aFe phase and a 10 phase conposed substantially of a
Fe2Zca ntrerdtdealdd g £ ammaunds s respsetiy elich Ther eforana
the following identification can be nmade: the Co phase
itthe hel amicartoed )r W tpracdsdd he HER-ophasie: aid i Feant
all oy phase in the mcrostructure is conposed of the
dke Il phasdannhade dntHEfetral the conmpound: phasee
Fig. 3 shows a scanning electron m crograph of the
i agrasst mpdierie lofafsagipl sl ering by ghiohsnarouee réy
diffraction pattern of sanple 4. 1t can be seen from
Bder taratllt He Midbsitha@iher dlaspie angeEintering

A g RS e e dhs e oA i mgy, an
I i d | i - i I
L e L heed nq By BV ST S SEU Bnciy,

y i 3 i i 4
SR b SRR e SRR M PR IS ek Sliols
corRos edh substantd pld ¥ @Qf - 8n LONR F W AL 0Bt AL 1A 10y

conpound, respectively. Therefore, the follow ng

igtantd d iatd ol £ Yy bouprpsles idderd Nidd adngrysd alement (s)
portion of the - 19 - mcrostructure is the a(Co-Fe)
phase alndb ey eltetinentcr ystal portion in the

m crostructure i s conposed of the a(Co-Fe) phase and

t he i nt er matledrl i tthe onppuindl Phese. tempetasucasef an alloy
a(Co-Fe) is a solid solution 5 conmposed nmainly of Co
s ethdf For phastnhahinEebeBar 63 Wtis eso high that
Then, a test piece with a length of. 30 nm a w dth of
TR IREAHH ¥ W R Phnrhrse koY okt S fherkhd

of. each target materi oduced. A 10 mmgnetj zation

I
G RS A HET ot P EeBROThE Hihed MRE® Hasat e
it di I - ti h t i i
kL s o e Voo s 08 P EEy he to
DS hoalish The, MBI U MBONSY | Crpes BbiLLLYse

I
was det erm ne romthne nagneti zation
the liquid phase temperature is lowered by the

incorporation of Co into the alloy powder.

Even in this case, the Co content of the
alloy powder is about 10% by atom based on the atoms in
the whole target.

As a method for sintering the mixed powder

under pressure, methods such as hot pressing, hot
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15 curve obtained and is shown in Table 2. It can be
seen from Table 2 that the target nmaterial as sanple 1
(an exanpl e of the invention) has the | owest maxi num
magneti c perneability. Table 2 Sanple No. Maxi mum
magnetic perneability Notel? 36.2 Exanple 1 of present
i hvention 2 50.6 Conparative, exanpl e

3 43.4
Cotpir 1 ¢ PSS 2SR Y% 9Ly Bt i Bt eSEmpietep and

the like can be adopted. Of these, hot isostatic
pressing is especially preferable because it permits
application of a high pressure, so that a dense
sintered product can be obtained even if the formation
of a diffusion layer is suppressed by keeping the
maximum temperature low.

The maximum temperature at the sintering
under pressure is preferably set at a temperature of
not higher than 1200°C and not lower than 800°C. The
reason 1is as follows: when the sintering temperature is
lower than 800°C, it is difficult to obtain a dense
sintered product; and when the sintering temperature is
higher than 1200°C, the alloy powder is melted during
the sintering in some cases. 1In addition, when the
maximum temperature is too high, the diffusion of the
powders mixed into each other proceeds excessively, so
that it becomes difficult to leave a HCP-Co phase
sufficiently. Therefore, the maximum temperature is
more preferably set in the range of 900°C to 1100°C.

The maximum pressure at the sintering under
pressure is preferably set at 20 MPa or more. The
reason is that when the maximum pressure is less than
20 MPa, no dense sintered product can be obtained.

As the alloying treatment in the present
invention, rapid solidification treatment is preferably
employed which makes it possible to obtain a fine

structure. Like the alloy powder, the Co powder is
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Next, a pass-through-flux (hereinafter - 20 -
referred to as PTF) on each target material produced
was nmeasured and is shown in Table 3. The PTF
nmeasurenent was carried out by a nethod in which a
per manent magnet was set —oA6t he back of the target 5
mat erial and a magnetic flux passed, through onto the

s%}$%c%r%¥e¥%%lYaP@%@uﬁ%?e?Ya$mﬁk%Yh%%5EP%dfaﬁﬁ@S
DERLER BT e Pre bbby Bn SR By oophai T iae
@gﬁ%r EonBR FELRG2PRAT BN LS 18 BELYAL cTERBRERTeN!
GHEPRLA Toat o8 00nd 251 10 S ROUONS Tuli¥ p8babte which
C@é§@£ai€dp@§sibfef95|kaggnegﬁﬁéf98al(ggﬁher £R9c X1 s

(intensity of magnetic flux in the 15 presence of

tasgeimiwiesdiakith bhnyeaskhyl of amegnet be Mny[garwlé@ﬁ
absence of target material) (% Table 3 Sanple

ThiskaessghmpaPAE(Y) debbet d2d19s5stxaaplie foef

present invention 2

sintering. For suppressing oxidation, an inert gas
such as argon gas or nitrogen gas is preferably used as

atomization gas.

Example 1

The present invention is explained in further
detail with the following working example.

In the following working example, the
following composition of alloy was employed in all
cases: Co—-27.6Fe—-4Zr-4Nb (% by atom). After each of
the powders listed in Table 1 was produced by a gas
atomization method using Ar gas, all the atomized
powders obtained were sieved through a 60-mesh wire
screen. The atomized powders were weighed and then
mixed in each combination shown in Table 1 so that the
composition of the resulting mixed powder might be Co-
27.6Fe-4Zr-4Nb (% by atom). The mixed powder was
packed into a capsule made of soft steel, and was
degassed, after which the capsule was sealed. Then, a
sintered product is produced by hot isostatic pressing

under the following conditions: pressure 122 MPa,
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15

5 20.0 Conparative exanple 1 3 12 13.5 Conparative
exanple 2 As can be seen from Table 3 showi ng the
result of the PTF neasurenent, PTF on sanple 1 (an
exanpl e of the invention) is subst antially equal to 20
that on sanple 2 (comparatl¥e exanple 1) having a

small - 21 - th ckne hasavaueh h th
ttﬁé‘plgfﬁt\‘/%"leu§58n saﬁf) Tg&aﬁpg}]ﬁ?l e %‘)%;I‘é?rple ?) o

hi ck h f
"Fﬁing %@gulptm o Eaglﬁcﬂ ?[}%Sct%hl éjb&veoné"ln:cl gtnFeg r:;%u Stedof

gﬁg%&;tgg Egpgt%%§EEUQhH§9QPQh%ﬂEﬁ QB%QIH bynap%ndbg

t'es a very stron ass-through-flux can

Eltl@}g}ll%gse%%n 1if e thi ckness is set at a large
ckness. It could be confirmed by the above that the

An ingot having the same composition as above
was produced by melt casting and machined into a Co-Fe-
Zr based alloy target material with a diameter of 190

mm and a thickness of 12 mm.

Table 1
Sample | Composition and combination N
. ote
No. of starting powders
1 Co, Fe-11.2Zr-11.2Nb Example 1 of
(% by atom) present invention
5 Co-5Zr-4Nb (% by atom), Comparative
Fe-1.6Zr-4Nb (% by atom) example 1
3 Co-5.9Zr (% by atom), Comparative
Fe-12.7Nb (% by atom) example 2
4 Co-27.6Fe-4Zr-4Nb (% by Comparative
atom) Melt-cast material example 3

Two 10 mm x 10 mm test pieces were cut out of
the end of the target material as each of the above-
mentioned sample 1 and sample 4 and buffed. Then, one
of the test pieces was subjected to ion milling using
Ar gas, followed by observation of the microstructure
by the use of a scanning electron microscope. The
other test piece was subjected to phase identification
by X-ray diffraction measurement. The X-ray
diffraction measurement was carried out with an X-ray
diffraction apparatus RINT2500V manufactured by Rigaku

Corporation, by using Co as a radiation source.
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Co- Fe-Zr based alloy target material of the present 10
i nvention conposed of the mcrostructure, in which the
phase conposed of HCP-Co and the all oy phase conposed
mainly of Fe are finely dispersed, has a nuch | ower
magnetic perneability thanldo the target materials
produced by other production processes and gi,ves a 1%

strong pas$itShr dugh U2 W 2P fR e

wor ki.ng _exanpl t.he fol i it f_al

T DOy S h o Tt b ST Fe Sr TR (B 20 X

at.om ;. ept. f j [ i f

LA FHEERL T, 26 Sl oDl 1] aplod o
S 1L, W ih A dhARLEL, Al 30 (T8 afd fdickness of
nm wer e obtalined by the same process as in Exanple

Liesddingaddi 1 ion, c@an i @ate Ny nos thensees comosi tdran-

as above was produced by 25 nelt casting and nachi ned
IJipy T LpsLratpsedial dOyrd as gedy maiedd al W taddition,
lameter of 190 mm and a thickness of 15 mfm - 22 -
Eableard Eangpden NoconCamppsi 2 otrha - caoyrhd néf 1 oot iofn
starting powders Note 11 Co, Fe-15.91Co-11. 36Zr -
Hat36Ta( % hysatwiy 1 (example 1 of the invention) shows
peaks reflecting a HCP-Co phase, an oFe phase and a
phase composed substantially of a FepZr intermetallic
compound, respectively. Therefore, the following
identification can be made: the Co phase in the
microstructure is the HCP-Co phase and the Fe alloy
phase in the microstructure is composed of the aFe
phase and the intermetallic compound phase.
Fig. 3 shows a scanning electron micrograph

of the microstructure of sample 4. Fig. 4 shows an X-
ray diffraction pattern of sample 4. It can be seen
from Fig. 3 that the microstructure of sample 4
(comparative example 3) is a typical melt-cast
structure and is composed of a dark-gray initial
crystal portion and a light-gray eutectic crystal
portion. In addition, the X-ray diffraction pattern of
sample 4 (comparative example 3) shown in Fig. 4 shows
peaks reflecting an o (Co-Fe) phase and a phase composed
substantially of a Coy;Nb intermetallic compound,

respectively. Therefore, the following identification

can be made: the initial crystal portion of the
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Exanpl e 2 of present invention 12 Co-27Fe-5Zr-5Ta(% by
atom) Conparative exanple 4 Conparative exanple 5 13
Co- 27Fe-5Zr-5Ta(% by atom) Melt-cast materi al

Test pieces were cut out of end of the target materi al
as the above-nentioned sap?e 11 in the same manner as
in Exanple 1 and subjected to m crostructure .
BBSEPFAIVEH WIS A§ &DScAifioNG Sl &8356n 3R FE&c 6P S5hd 5

hase identifi cation by X-r%y diffracti.on neasur nent .
d °mi Ci

Eéé/ e ere e é—“_rrgfﬁ]tei BH&EF TREEFSHY Te ti & GBSErVation
TR R rt S A T R el 153 il B

€ sane appar at us

g;s%@%' e I, Fiit cazeSNoWe A geann rggsedl%]c& ‘Pution

crograph o e m drostructure of sanple Fig.

%ﬂl\fﬁs@?ﬂ XigW Aidd rReten matdRy 1 Ofs I nblinld a
s

can be seen mFig. 5 that the mcrostructure of
saiple Ak dexanpl e 2 of the invention) is conposed of

a light-

k Then, a test piece with a length of 30 mm, a
width of 10 mm and a thickness of 5 mm was cut out of
the end of each target material produced. A
magnetization curve of each of the test pieces obtained
was measured with a direct-current magnetic
characteristics measuring apparatus TRF5A manufactured
by Toei Industry Co., Ltd. The maximum magnetic
permeability was determined from the magnetization
curve obtained and is shown in Table 2. It can be seen
from Table 2 that the target material as sample 1 (an

example of the invention) has the lowest maximum

magnetic permeability.

Table 2
Maximum magnetic
Sample No. permeability Note
1 36.2 Examplg 1 of.present
invention
2 50.6 Comparative example 1
3 43.4 Comparative example 2
4 42.0 Comparative example 3

Next, a pass-through-flux (hereinafter




15 gray Co phase and a white Fe alloy phase. In
addition, as can be seen fromFig. 6, the X-ray
diffraction pattern of sanple 11 (exanple 2 of the

i nvention) shows peaks reflecting a HCP-Co phase, an

aFe phase and a phase conpdsed substantially of a
Fe2Zr internmetallic 20 conpound, respectiv

Théesrefetot RE POFE) ofn§ar eﬁ?FQ?EaWPGﬁrééﬁ é§oﬁ388d

the Co phase in th 23 - t h
Hep- ésaﬁﬁaés 'aﬁa’ £Re SREYH) By sﬁg e3rn the Phr N°

t [ d h
necostieiue ls comeseq ol [ e aee ghase andi e
g%%m%%%n%f % he %n%a%fs%te%%ht%@r%%Ek”%%e%%@ tRedyced

FRgNeti7Z&ati OR curve of the test pi ece was

%%%E % by, 4t Re 3R TRt Bad@palsR X @mlfigh Aftkerhe

|ch e nHX|nun1nagnet|c perneability was determ ned

s‘h%'f‘a‘%:@e oragnet kzaldan nElte aabtaisnedasirearldi trndss,
PTF on each target 10 material produced was al so

FRASIE S chnitthe (pank ifkidiod awasurExenpl efl.a Tase 5
shows the nmaxi num perneability measured and Table 6
tthhe bR ~Fahike imeas wied.e Fdlblid & katl\bi.n NMaotaanatron
magnetic perneability Note 11 34.0 Exanple 2 of
[@regdriringy epbagmtus. The actual measurement was
carried out on the basis of ASTM F1761-00 (Standard
Test Method for Pass Through Flux of Circular Magnetic
Sputtering Targets), and PTF was calculated by the
following equation:

(PTF) = 100 x (intensity of magnetic flux in the

presence of target material) / (intensity of magnetic

flux in the absence of target material) (%)

Table 3
Sample No. Thickness (mm) PTF (%) Note
Example 1 of
1 12 19.5 present invention
Comparative
2 > 20.0 example 1
Comparative
3 12 13.5 example 2

As can be seen from Table 3 showing the
result of the PTF measurement, PTF on sample 1 (an
example of the invention) is substantially equal to

that on sample 2 (comparative example 1) having a small
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12 38.4 Conparative exanple 4 13 39.5 Conparative
exanple 5 Table 6 Sanple No. Thickness(nmm) PTF(%
l;lgtg 11 15 20.7 Exanple 2 of present invention 12 15
' - 21 -

thickness and has a value higher than the PTF value on
sample 3 (comparative example 2) having the same
thickness (12 mm) as that of sample 1. This result
agrees with the above-mentioned result of measuring the
maximum magnetic permeability and indicates that a very
strong pass-through-flux can be obtained even if the
thickness is set at a large thickness.

It could be confirmed by the above that the
Co-Fe-Zr based alloy target material of the present
invention composed of the microstructure, in which the
phase composed of HCP-Co and the alloy phase composed
mainly of Fe are finely dispersed, has a much lower
magnetic permeability than do the target materials

produced by other production processes and gives a

strong pass-through-flux.

Example 2

In the following working example, the
following composition of alloy was employed in all
cases: Co-27Fe-5Zr-5Ta (% by atom). Except for using
each combination of the powders listed in Table 4, Co-
Fe-Zr based alloy target materials with a diameter of
190 mm and a thickness of 15 mm were obtained by the
same process as in Example 1. In addition, an ingot
having the same composition as above was produced by
melt casting and machined into a Co-Fe-Zr based alloy
target material with a diameter of 190 mm and a

thickness of 15 mm.
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Conpar ative exanple 4 13 15 17.7 Conparative exanple 5
From Table 5 and Table 6, it can be seen that - 24 -
the target material as sanple 11 having the

m crostructure, in which the phase conposed of HOP-Co
and the all oy phase conposéd mainly of Fe are finely
dlspersed has the | owest naxi mum magnetic 5

getratfi lity. In addition, PTF on sanple 11 has the

hi ghest val ue and this resul t agrees with the result

of ampasur i GerRel woxs nund negRRER et HRR neabi | i t wand

i ndieat es thatoh sepyting W igh-f 1l ux_can be

obt aijned.| 10°Exa ﬁ?Tb5891%0f e- ?6?FOMAn ~worid Wﬁfe 2 of
exanpl e, |the bR n§s cB¥PBEPTY onof agggz_&a&nventlon
enphoyed |®oaiJVF§a§E§+5'@ 36. Blreabdny 3Ta ( B\gaag fﬁ"e
e e Wi e

li d i b . - é

nQEESLaLi m5th§@ i g TG wn:analgotﬁﬁgﬁgiss—e#———

15 mm were obtalned by the same process as in Exanple
1. In addition, an ingot having the sanme conposition

as above wag fr qduceds bye fel Lucashi Ngr adkh @ﬁhﬁk&@dtarget
into a Co-Fe-Zr based alloy 20 target material with a
dharet e11 of s 190 rapargl-reet i €ke@sSamb1d451 MmMn the same
manner as in Example 1 and subjected to microstructure
observation using a scanning electron microscope and
phase identification by X-ray diffraction measurement.
Each of the above-mentioned microstructure observation
and X-ray diffraction measurement was carried out by
the same method and with the same apparatus as in
Example 1.

Fig. 5 shows a scanning electron micrograph
of the microstructure of sample 11. Fig. 6 shows an X-
ray diffraction pattern of sample 11. It can be seen
from Fig. 5 that the microstructure of sample 11
(example 2 of the invention) is composed of a light-
gray Co phase and a white Fe alloy phase. In addition,
as can be seen from Fig. 6, the X-ray diffraction
pattern of sample 11 (example 2 of the invention) shows
peaks reflecting a HCP-Co phase, an aFe phase and a
phase composed substantially of a FepZr intermetallic
compound, respectively. Therefore, the following

identification can be made: the Co phase in the
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- 25 - Table 7 Sanple No. Conposition and conbination
of starting powders Note 21

Co, Fe- 18. 25C0- 9. 12Zr- 5. 47Ta (% by aton) Exanple 3 of
present invention 22 Co-36.8Fe-5Zr-3Ta (% by atom
Conpar ative exanple 6 23 Got 36. 8Fe-5Zr-3Ta(% by at om

microstructure is the HCP-Co phase and the Fe alloy
phase in the microstructure is composed of the aFe
phase and the intermetallic compound phase.

Then, a test piece was cut out of the end of
each target material produced and a magnetization curve
of the test piece was measured by the same method as in
Example 1, after which the maximum magnetic
permeability was determined from the magnetization
curve obtained. 1In addition, PTF on each target
material produced was also measured by the same method
as in Example 1. Table 5 shows the maximum

permeability measured and Table 6 the PTF value

measured.
Table 5
Sample NoO Maximum magnetic Note
b ’ permeability
11 34.0 Examplg 2 oﬁ present
invention
12 38.4 Comparative example 4
13 39.5 Comparative example 5
Table 6
Sample No. Thickness (mm) PTE (%) Note
Example 2 of
11 15 20.7 present invention
Comparative
12 15 17.8 example 4
13 15 17.7 Comparative
example 5

From Table 5 and Table 6, it can be seen that
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Melt-cast material Conparative exanple 7

Test pieces were cut out of the end of the target

mat eri al as the above-nentioned sanple 21 in the sane
manner as in Exanple 1 and subjected to microstructure
observation using a scannﬂ%b'electron 5 m croscope and

Ehase identification by X-ray g gﬁactlon nmeasur enent
RenhtafrIehemabbvecrneAti SABR LRI Ma8BuESobser vat i on

d X- ff d b
FRET8aRoURErRGa aftd “WiCh THE Sang eﬁ%%g%%[s&?egsf" Hie2to
%”Eh% a'l%gF?%asé %g g%s%ds%%@%l %%t%%% f&n&}ys

rograp m crostructure o
a r@@dx @%ffﬁ%%ﬁkganQ hﬁ&ﬁr&y ﬁ%%ﬂ@ e 21. It
an be seén ron1 that the m crostructure of

%%ka%b%l ikexamgle a%dqft ibhe ipreRtd aRkndie qqm%%e@h@f
a lirght- 15°gray Co phase and a white Fe al | oy phase.

,tgﬂ@@wt ANueASneBR e seemlkr erfdeg wi.tH htieXreaynlt of
fraction pattern of sanple 21 (exanple 3 of the
Rvwenlriion) tslkows xpeaks maefleedid neg randdCR-1Ga phase, an
aFe phase and a phase conposed substantially of a
EeZraitetsertimettalal iver20 stompourd,s s-ddpestdhvdllyux can be
Therefore, the follow ng identification can be nade:
ohgadngshase in the - 26 - microstructure is the

HCP- Co phase and the Fe alloy phase in the

m crostructure i s conposed of the aFe phase and the
internetal lic conpound phase. Then, a test piece was
e t he end of 5 each target material produced

and a magn ve of t e test ' ce S
neasur ed bsﬂiﬁ' tﬁ? 8s TR Wﬁ} er
?ﬁﬂﬁn?hé%%a é##ﬁ%??%ﬁ%%ﬁ%% btalngﬁh¥Vﬁ@§égit%%EEned
Leen %QFHM§Q%£EﬂSZr 3Ta (% by atom). Except for using
each combination of the powders listed in Table 7, Co-
Fe-Zr based alloy target materials with a diameter of
190 mm and a thickness of 15 mm were obtained by the
same process as in Example 1. In addition, an ingot
having the same composition as above was produced by
melt casting and machined into a Co-Fe-Zr based alloy
target material with a diameter of 190 mm and a

thickness of 15 mm.
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10 material produced was al so neasured by the sane

nmet hod as in Exanple 1. Table 8 shows the maxi num

perneability neasured and Table 9 the PTF val ue

nmeasured. Table 8 Sanple No. Maxi mum nmagnetic

pernmeability Note 21 43.6 Exanple 3 of present

i nvention 22 66.3 Conparative exanple 6 23 90.0
ative exanple V Table 9 Sanple No.

Sample Composition and combination N

; ote

No. of starting powders

1 Co, Fe-18.25C0-9. 12)Zr—5 .47Ta Exag;pelseeft of
(5 by atom invention

29 Co-36.8Fe-5Zr~3Ta Comparative
($ by atom) example 6

23 Co~-36.8Fe-5Zr-3Ta (% by atom) Comparative

Melt-cast material : example 7

Test pleces were cut out of the end of the
target material as the above-mentioned sample 21 in the
same manner as in Example 1 and subjected to
microstructure observation using a scanning electron
microscope and phase identification by X-ray
diffraction measurement. Each of the above-mentioned
microstructure observation and X-ray diffraction
measurement was carried out by the same method and with
the same apparatus as in Example 1.

Fig. 7 shows a scanning electron micrograph
of the microstructure of sample 21. Fig. 8 shows an X-
ray diffraction pattern of sample 21. It can be seen
from Fig. 7 that the microstructure of sample 21
(example 3 of the invention) is composed of a light-
gray Co phase and a white Fe alloy phase. In addition,
as can be seen from Fig. 8, the X-ray diffraction
pattern of sample 21 (example 3 of the invention) shows
peaks reflecting a HCP-Co phase, an aFe phase and a
phase composed substantially of a Fe,Zr intermetallic
compound, respectively. Therefore, the following

identification can be made: the Co phase in the
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15

Thi ckness(nm PTF(% Note 21 15 17.9 Exanple 3 of
present invention 22 15 14.8 Conparative exanple 6
From Table 8 and Table 9, it can be seen that 15 the
target material as sanple 21 having the - 27 -
mcrostructure, in which-the phase conposed of HOP-Co
and the alloy phase conposed mainly of Fe are finely
diispessadctias tive Pmumqmﬁetqh@ Fe alloy
pernmeability. In addition, PTF on sanple has
FEIr Vil T g I Peu sy e OFS he

sult of asurin I mum na t ermsablllty

Sendicatt g‘é“e\r%@rl;ﬁsqrc?ﬁr bjg‘sdg ough- f 1 ux can
be Obtalne%hen, a test piece was cut out of the end of
each target material produced and a magnetization curve
of the test piece was measured by the same method as in
Example 1, after which the maximum magnetic
permeability was determined from the magnetization
curve obtained. In addition, PTF on each target
material produced was also measured by the same method

as in Example 1. Table 8 shows the maximum

permeability measured and Table 9 the PTF value

measured.
Table 8
Maximum magnetic
Sample No. permeability Note
21 43.6 Examp;e 3 oﬁ present
invention
22 66.3 Comparative example 6
23 90.0 Comparative example 7
Table 9
Sample No. Thickness (mm) PTEF (%) Note
Example 3 of
21 15 17.9 present invention
29 15 14.8 Comparative
example 6

From Table 8 and Table 9, it can be seen that

the target material as sample 21 having the
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Exanple 4 10In the foll owi ng worki ng exanple, the
follow ng conposition of alloy was enpl oyed in al
cases: Fe-27.6Co-5Zr-3Ta (% by aton). Except for using
each conbi nati on of the powders listed in Table 10 and
for using Co powder obtat+ned by nelt stanping or 15
crushing Co-Fe-Zr based alloy target naterials with a
di i usft g0 i aidlch tHi kiese sfomPD SR Wefr glCP-Co
obtai ned by the sanme process as in Exanple 1. In

@def thifen 2 ldey rﬁﬁ%ﬁs%aﬁﬁ%%% Teael Yo &ﬁpo%% 456 Haely
above was_ pr.oduc y nmelt casting and chlned into a
S e S D s gﬁ‘%‘iﬁ‘i FGA RGN  h

UL Sl 31 190 Jun 20d & A clpiess, oA I, 1228,

&i4i'on and co |na i of of

aftelggealgzg deys Note, 30,60, s 6, 971 4 JATA (B cne

of ‘presen
%%éHE@QHf%éb§E¥Eng the maximum magnetic permeability

and indicates that a very strong pass-through-flux can

be obtained.

Example 4

In the following working example, the
following composition of alloy was employed in all
cases: Fe-27.6Co-52r-3Ta (% by atom). Except for using
each combination of the powders listed in Table 10 and
for using Co powder obtained by melt stamping or
crushing Co-Fe-Zr based alloy target materials with a
diameter of 190 mm and a thickness of 15 mm were
obtained by the same process as in Example 1. 1In
addition, an ingot having the same composition as above
was produced by melt casting and machined into a Co-Fe-
Zr based alloy target material with a diameter of 190

mm and a thickness of 15 mm.
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(% by aton) Conparative exanple 8 33

Fe-27. 6Co-5Zr-3Ta(% by atom) Melt-cast materi al
Conparative exanple 9 Test pieces were
cut out of the end of the target material as each of

t he above-nenti oned sanptes3 31 and 33 in the sane
manner as in Exanple 1 and subjected to m crostructure
Bbsarevdili on using a 5 scanning el ectron nicroscope and
phase identification by X-ray diffracti on neasurenent.

Eaehpot { heoraboviet hentdohecomd thasienct ure obsgfwation
andoX-ray dif fofacttiornt easeredent was icarried oqut hy

t heysame | net h6d, afie -i-Of 2rhd - S4ife appar at Jsa@plien 4 of
Exaiple I|. 10Fi g. 0% dhwvatemkscanni ng el BEEPBAT invention

ni cregraph of the-2i ceestyéetdfe of saaneCSQPaFPElVQO
shows an|X-ray diff¥deyiawomhttern of sanpl 8X3AP1¢t 8

cansge seen Feof FPEO-D2¥natat ke A¥crost r ubPUPBraFive
sample 31 (&kofpl ¥e tacashe Maheddalon i s cSABBRLE &

a light- 15 gray Co phase and a white Fe aIon phase
In addition, it was conflrned by Fig. 10 that the

X-ray di ffrqae%g %ﬁoeom(gédg f@h@ S xR &# &{e

the invention Iectlng a HCP-Co phase,

Qﬂﬁ%ﬁ:QQQEQ;Qﬂﬁﬁ?cﬂ9mﬁg§agm§#@5ﬁéﬂﬁiéﬂé&'égmﬁﬂes

Fe2Zr 20 internetal lic conpound, respectively.
Mar eguerss the tHesanee indde £ phaseamsse condnd med

by the analysis - 29 -
subjected to microstructure observation using a
scanning electron microscope and phase identification
by X-ray diffraction measurement. Each of the above-
mentioned microstructure observation and X-ray
diffraction measurement was carried out by the same
method and with the same apparatus as in Example 1.
Fig. 9 shows a scanning electron micrograph
of the microstructure of sample 31. Fig. 10 shows an
X-ray diffraction pattern of sample 31. It can be seen
from Fig. 9 that the microstructure of sample 31
(example 4 of the invention) is composed of a light-
gray Co phase and a white Fe alloy phase. 1In addition,
it was confirmed by Fig. 10 that the X-ray diffraction
pattern of sample 31 (example 4 of the invention)
showed peaks reflecting a HCP-Co phase, an aFe phase
and a phase composed substantially of a FepZr

intermetallic compound, respectively. Moreover, the

presence of the Co phase was confirmed by the analysis
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25

of the test piece with an X-ray m cro-anal yzer (EPMA
El ectron Probe M cro-Anal yzer). Therefore, the
follow ng identification can be nade: the Co phase in
the mcrostructure is the HOP-Co phase and the Fe
alloy 5 phase in the mcros2ructure is conposed of the
aFe phase and the internetallic conpound phase.
pifg thel tsivdws i@ osc arivibn g e Fedeo A Trogrdptreet (ERA:
m crostructure of sanple 33. Fig. 12 shows an X-ray
FilErtgen &F 9pst MG o rddmseg )33, Ter&hPd5e 48¢n 10
fromFi,g. 11 that the mcrostructure of sanple,33 .
EOOFAT RS VEBATHE P S8 BprEsle mdilte agsPrase in
ruct.ure and i.s _conposed 2 i ght-gr | iyt
%s%crﬁ’osr VS S \?&?ﬁ g{fcepﬁtdé)c%l cas%r ;}i\é}dalnchpeo%iel Sntoy
| n _addi.t | e. X j [ patder é%ﬂ?@e
?élaf§ 6610%;%&%3{11%%8%%”%%%&?@%%% mécgi(gﬁ. O{Lhz shows
ks refd agld ng, ORe) AgsfLRbrphase
g)gln'poseag1 substantial |y of la Fe2zr intg)rrretal lic

conpound, reegpeciti V@lds Ehey@fiigg tdieedotdowhtBrograph
identification can be nade: the initial crystal

RAT tiren rofcddre R0 wied ast raigipliee 33. t hei g Q2 Fe)ophase
and the eutectic crystal portion of the mcrostructure
i35 iepnpisEty aft tdre pGoere)ophemend3 he It can be seen
intermetal lic conmpound phase. Then, a test piece was
ditomoRigf thethatd ©Wie 26l earh turigete naf e Lordduced
and a magnetization curve of the test piece was
necesirasth hiyve exayemde it hiod st YR Bhript et 152%% t er
whi ch the maxi num nmagnetic perneapility was, det erm ned
o T e Srergiet§ 2 st g sed ﬁ -2 chy Yt obt ay njefa%“r%{n
addi ti on, PTF on each target terial produced was.
S0 (TS ET By THE St et RO G 7 r EXanbf 24 =100
Tbledll. shows,_t h [ 1Jll% sueed ﬁb

- t 33
TPl Sskl TS, EK) TR pet PG L Ly aPpous et Ao
M%%ﬂBHQJ%¥HEHé§éﬁ$ﬁ@E@P'éﬁ&WhhpﬁeF§&. 12 shows peaks
reflecting an a(Co-Fe) phase and a phase composed
substantially of a FeyZr intermetallic compound,
respectively. Therefore, the following identification
can be made: the initial crystal portion of the
microstructure is the a(Co-Fe) phase and the eutectic
crystal portion of the microstructure is composed of
the a(Co-Fe) phase and the intermetallic compound
phase.

Then, a test piece was cut out of the end of

each target material produced and a magnetization curve
of the test piece was measured by the same method as in

Example 1, after which the maximum magnetic

permeability was determined from the magnetization
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84.6 Exanple 4 of present

i nvention 32 137.5

Conparative exanple 8 33 133.3 Conparative exanple 9
Tabl e 12 Sanple No. Thickness(nm PTF(% Note 31 15

9.6 Exanple 4 of present

curve obtained.

- 30 -

In addition,

i nventi on

PTF on each target

material produced was also measured by the same method

as in Example 1.

Table 11 shows the maximum

permeability measured and Table 12 the PTF value

measured.
Table 11
Sample No. Maximum mggpetlc Note
permeability
31 84.6 Exampye 4 oﬁ present
invention
32 137.5 Comparative example 8
33 133.3 Comparative example 9
Table 12
Sample No. Thickness (mm) PTE (%) Note
Example 4 of
31 15 9.6 present invention
32 15 8.1 Comparative

example 8

From Table 11 and Table 12,

it can be seen

that the target material as sample 31 having the

microstructure,

in which the phase composed of HCP-Co

and the alloy phase composed mainly of Fe are finely

dispersed, has the lowest maximum magnetic

permeability.

In addition,

PTF on sample 31 has a

relatively high value and this result agrees with the

result of measuring the maximum magnetic permeability

and indicates that a very strong pass-through-flux can

be obtained.




32 15 8.1 Conparative exanple 8 From
Table 11 and Table 12, it can be seen that the target
mat erial as sanple 31 having the mcrostructure, in
whi ch the phase conposed of HCP-Co and the all oy phase
conposed mainly of Fe are 3inely 10 di spersed, has the
| owest maxi mum nmagnetic perneability. In addition, PTF
on sanpl e 31 htas @Prnesleatt elveriiign valsudhend this
result agrees with the result of neasuring the maxi num
FegreSte Usemsasii ia @ 14idikeaess alday $3ar8SF st rong
pass-through-flux can 15 be aqbt ai ped. -X%% -

M3 e 3dre Se St BYRRHRS drf FPANE G 'dr ST U BT a

Co- Fe- Zr, base | | oy target terial, .a.,structure i
&SP oyed i ﬁi%‘?“&@lopi‘?a{kcg T AN IR O HE &5 4t 4l loy
phase consisti.-ng o naloy. 5 ¢ S by ke _
5 REGEE ot & B oSBT s S e
18l i TERONSE 16 PRITEADI it ANk
g;gapsge_{)# ?lo]?)%i Vi 1mg éa%é&t ron;helpakgasf]hr ough-fl uxa can_lbce
A8 1 AS, BILIUPan RS abt & MRONSTL Oft SPN {8addg can
e conducted in the deposition 10 of a soft nmagnetic
fdd MBugi- 82 QIS obtlaied0- Fes Z4 haserk al $oyvle
sputtering target material represented by the
aepasi ddrongdutftormig dasase orondeciaddnic tlad i deposition
( Cox- Fel oo-x) 1loo-(y+z)- Zry-M (20X 70, 2Y 15 and
10 2710 softwhiaindthiec ef ehent (s)



Mis one or nore elenents selected fromthe group
consisting of Ti, V, Nb, Ta, C, My, W Si, A and M,
wherei n a phase conposed of HCP- Co and an all oy phase
conposed mainly of Fe are finely dispersed in the

m crostructure of the target33mterial. 2. A Co-Fe-Zr
based all oy sputtering target material according to

%gﬁbﬂkgg wherei n sai d phase conposed of HCP- Co and
' 1oy phase conposed mai nly of Fe have an average

f
o odlct ng. & GS R AT Pacf STy SRR GRS Hxgec
a1 3G Lﬁéﬁé@éﬁké&’ laﬁﬂ%1GOM$6§IE£6EEE'§6¥mu1a based

sintering pressure m xed powder obtai ned by

X 1 Qor ARVE EF 4 1. até@}ﬂ%zwgm@ht,%;ﬂ@ﬂy% (20 < X <

subj ecting Fe, Zr and the el enent to al |l oyi ng
tyeataenty 4.1 pr@cess £og popdilﬁlmglathheEeeZEm@ﬁSed)
all oy sputtering target material according to claima1,
whi Td dpst sesrei el @néngs usdbecpeésfnoe nheegrpapder
obt ai ned by m xi ng Co powder and al | oy powder obtai ned
byossibg ethg ngt FBi, C6, Mp, aBal, t G, eMenelt (8}, Milocand Mg,
- alloying treatnent. 5. A process for_ producing a
Cohdee Zn daphkasal toyprepadt efi HGPT a%eétn@mﬁréraﬂa#w phase
according to claim3, wherein said allo¥ trea#nent
|%om99$@ SBRiBlYi et FenareehinehY SFSRATSPHoy nERE
rocess for roduc n based al | oy

§Bh?¥§?Fﬁ@cFﬁfﬁe? nﬁ?@rF%ggﬁgcg?gFﬁéa%o cl ai m 4,

wherein said alloying treatnent is rapid
solidification treatnment of an alloy nelt.

2. A Co-Fe-Zr based alloy sputtering target
material according to claim 1, wherein said phase
composed of HCP- Co and said alloy phase composed mainly

of Fe have an average grain size of 200 pm or less.

3. A process for producing a Co-Fe-Zr based
alloy sputtering target material according to claim 1,
which comprises sintering under pressure mixed powder
obtained by mixing Co powder and alloy powder obtained
by subjecting Fe, Zr and the element(s) M to alloying

treatment.

4. A process for producing.a Co-Fe-Zr based
alloy sputtering target material according to claim 1,
which comprises sintering under pressure mixed powder
obtained by mixing Co powder and alloy powder obtained

by subjecting Fe, Co, Zr and the element (s) M to



alloying treatment.

5. A process for producing a Co-Fe-Zr based
alloy sputtering target material according to claim 3,
wherein said alloying treatment is rapid solidification

treatment of an alloy melt.

6. A process for producing a Co-Fe-Zr based
alloy sputtering target material according to claim 4,
wherein said alloying treatment is rapid solidification

treatment of an alloy melt.



