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- 1 Co-Fe-Zr BASED ALLOY SPUTTERI NG TARGET MATERI AL
AND PROCESS FOR PRODUCTI ON THEREOF BACKGROUND OF THE
I NVENTI ON The present invention relates to a Co-Fe-Zr
based all oy sputtering target material for formng a
soft magnetic filmand a process for producing the 5
target material. In recent-y&ars, magnetic recording
t echni ques have been narkedly advanced and the

nave. e A g ISP ARt ApABRER NG ARG EpRiEne

10 the size o ' ngd.Ln LY.
However, mhen£§ﬁ g%@éﬁﬁ? PghnggésﬁgTﬁgglﬁggﬁghg drive
size reduction and the recordi ng density inprovenent

at the sane tinme in a recordi ng nedi um adopting a

| OBAekegonah SROARE! elRgeEGN Method which has been
15 spread far and wi de, a region used for recordi ng of
1 bit is de@héagféseﬁe thetnthendemRLReg0REERNES-Fe-2r
|l oses its magnetic force owng to offset by the
meggeédicali ey cepattébenguthegadi ngtdeialngorTietraiagea
a perpendi cul ar magnetic recordi ng net hod was
devefopedg2Ot as Ailmt And &oproeakieziEng puvtheing the

i nprovenent of the recording density and has been put
t otpraetiwateysal. I n the perpendicul ar magnetic
recording method, the magnetic filmof a perpendicular
magnetic re&BryeAgnhedEanfi smpgnabdcssechidinge axi s

of easy., 25 magnetization may_be perpendicular to the
medfhitiques have been markedly advanced and the

improvement of the density of magnetic recording media
have been vigcrously investigated in order to reduce
the size of a drive and increase the capacity.
However, when an attempt is made to realize the drive
size reduction and the recording density improvement at
the same time in a recording medium adopting 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



2 surface, and even if the recording density is

i ncreased, the diamagnetic field in a bit is small and
the deterioration of record-regenerating
characteristics is slight. Thus, this nethod is 5
suitable for inproving the_;gcgrding density. In
general, the perpendicul ar gnetic recordi ng nmedi um
h tistay tyHc e upsteate /
o e e e e P RO ES SnSre s
Coft&Fead &2, MBgdCdi smbgeFié PiolgCihve bayeis(sR811 and
for 10 exanpl e, non-patent docunment 1). Since the soft
meghetdet entierat Byero pf réberdpeependravinag magnetic
recording mediumis required to have excellent soft
mechnetda ct ehbsatderist stsghan  ahos phoh$ssspméthodghet i ¢
alloy is used therein. As 15 typical anorphous all oys
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films (see, for exanple, patent docunent 1), Co-Zr-Nb
a|q%ryelfalnstle%e@rp%mdwaﬁ@retpagﬁ@hlﬁaréﬁtbraéean@ﬁ@llw
and the |like have al ready been gut tQ practjcal use.
HOW&% e, MiHel THRAY SN ot prbBFengonBoFRct REs8UBFFEpte /
fil are pointed out:.the F -%D-B 1oy .f|l are
PGB T LB BLT PSS Le¥REe A {RECEBEiakE LarFEy/
fi Wwe, A | ow sat.urati tic fd éggg
AR, LR 2 S AR e, o
fi%}f%g%’fé’,e r;;g&_e?#é(n,geggc&%&dfl[ ed hopeful as a
substitute for e above-exenplified alloy films. In
general , a nagRel rofe SPYEL ehh§efBENQHGES layer of the
perpendicular magnetic recording medium is required to
have excellent soft magnetic characteristics, an
amorphous soft magnetic alloy is used therein. As
typical amorphous alloys for 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 allcoy films.

In general, a magnetron sputtering method is

adopted for depositing the soft magnetic under layer.



adopted for depositing the soft magnetic under | ayer.
- 3 The magnetron sputtering nethod is as follows: a
per manent magnet is |ocated on the back of a base
material called a target material, a magnetic flux is
passed through onto the surface of the target
material, 5 and plasma is cohverged on the

aﬁl§etrﬁ‘&?ﬁ‘&@r&ﬂ:“épﬁ@@é?ﬂngtﬁeﬁ%ﬁ ik QQS%MSwEO a
deposit thin filmat a high speed. Since't

MBGHEh A 196N 6 A §:8& £ NYs NBbBQEed Son CHREABLEK éedabkbabbe
passi ng-t hrough of a magnetic flux onto the surface

ofmidtherial gedlediesi vhrgeét heceneal 10adnbfhevlit Edux is

obtain a pass-through-flux necessary for converging

plpssednthheugpueheo i Dige ssmfigec0bft hbe target material,

material, when the magnetic perneability of the
Stanetphasesi b coreerged onghhepassdingpbyghirflug region

desirabl e to reduce the magnetic Eerneabilit of the

15-Q JryeR hﬁt@%%&bl?s@fd‘aﬁo%éh hinpgilpppe. @ high

However, in, the netron sputtering nethod 8”'

erRETh arnee g@%t%?%695¥ 3 ﬁBPFF%ﬁlBQ RAFRA pFasma

Lépﬁ%ﬁ%%{%ﬁ ey ?h@‘%s%%%%e#@gg&%ﬁ 3£r??§a%§?tlaoflux
SIS J’ze°§§29§§ 695 e RET et F oPPGEIRE
10 prcPPfPP&u?t | 88 95 PRI | Q“p&’i otgﬂ?ﬁﬁ&ﬂflﬁkuﬁegéggéi‘&e?or

by a magnet set on the bac e target materi al

|'Edﬂ&%¥biﬁﬁ§?l£§néaéﬁeﬁhéaéﬁﬁt@érlﬁﬁds@ﬁf&cé ski ghk

25 magnetic ux is generated on the surface of the
t aPgejet MRdOELDA]l, SWhéhathé heagneget peteeabBilisy of the

| ocally and
target material itself is high. Accordingly, it is
desirable to reduce the magnetic permeability of the
15 target material itself as much as possible.

However, in the magnetron sputtering method,
an erosion area is centered at a portion at which
plasma is converged, so that the target material has to
be replaced when cnly partly consumed. In particular,

20 a target material composed of a ferromagnetic material
such as a Co-Fe-~Zr based alloy involves 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

25 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



deeply consuned, resulting in an extrenely short life
of the target material. Particularly in depositing the
- 4 soft magnetic under |ayer of the above-nentioned
per pendi cul ar magneti c recordi ng nedi um whi ch has an
extrenely | arge thickness of ,150 to 200 nm the
extrenely short life of the %arget material is a 5

€5 BLISH ﬁ81uﬁggrtf§ éP'E EBBE%LﬁEhﬁgoned

reqU|rene ave to be atls a sufficient pass-

é&éghéi@dlaﬁ RRGRePed ﬁ@tb@dﬁﬁ@tm@alhmewhmbﬁkﬂagsan
of the target nmaterial at as large a thickness as

passt béel ¥ NLOFger thockedsseothesdr equenoynaf the
repl acenent of the 10 target material. The present
I netnt @ms] haskeodt st Hsedf ahheekanpee nbtéhealedachi on
of the magnetic perneability of the target materi al

S orsehecbaispsobiemheanhovke batkgrwbunadcomhaickingt he
present inventors have 15 disclosed that when a boride
phegEprements dkave skeok® sphaséied: fansnffangent pass-
uni formy djspersed in the netal structure of_ a

Fe-ler sk ot F 9P tat Bed watiei afttang| blienkbhekpgss of
P Y R0 e L TP LA RS LRTAEL s IPAE b8
030740 t J 6423
hbn pé?en¥ %%cﬂ%%%?a gh%hggéagggﬁgngFrFé%%gggé?géuﬁi the
10E|.@é:£%€d£yéfl lVoI 77, No. 2, 2004, p. 121
t

ent- document 2: D.H. Hong, S H Park 25 and
T.D. Lee, "HEH{&CHSe9Enf0ZhHonOYEE g8 v&DEPEL) 89%d0AN

example of the reduction of the magnetic permeability
of the target material on the basis of the above
background. That is, the present inventors have
15 disclosed that when a boride phase present as a second
phase is finely and uniformly dispersed in the metal
structure cf a Fe-Co-B based alloy target material, a
low magnetic permeability can be imparted to the target
material (see patent document 2).
20 Patent 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
25 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



Magnetic Properties and G ain |Isolation of CoCrPt

Per pendi cul ar Recordi ng Medi a", | EEE Trans. Magn.

Vol. 41, No. 10, p. 3148-3150, Cct., 2005 5 - SUWMVARY
OF THE I NVENTION I n general, the above-nentioned

Co- Fe-Zr Dbased alloy target. material is produced by a
melt casting method. However, the follow ng problem

hasMqAIeE H P OF Y Sel@lT Tdipe rragnetl c perneability of

the target material is so high that no sufficient

pass- through fdete£8D, benObiBbAetme Vi ORE&CtooFet e
present invention is to provide a Co-Fe-Zr based

alpamed aredy ned Bge 0l maveyt 1l ai s 1frbaucsaghgt acmelt
perneability and a high use efficiency which can give
a gtmingg pastshadir outpwd verx, @inel fol pewiegspfoblem has
producing said target material. The present inventors
5 cdrmRUctieeinad oot : ridedradest ia pedeealbblitdued the
magnetic perneability 15 of a Co-Fe-Zr based all oy
sﬂiﬁ&%ﬁﬁrﬁﬁﬁ%ﬁ{ﬁ% h%t%t|Q&ghaﬁ@a%o%@eﬁ%%ﬁttyembuﬂass-

n a structure obta|n by di spersing a phase
(ﬁhﬁ?ﬂéﬁt G LRE %}% consisting of an

o ¢ ﬁe‘:?:o"pgiﬁzr el o ¢ fo@e séﬁ?u%et S Eaphets o
gg%l%‘}?ﬁ él’te n&'g_dr'fjce g‘?ffé ltggrgéttljagteffggeﬁa\rlng a

eri can pe re

10 |t nﬁ{/ﬁ?ﬁt‘é%ﬁ%ﬁ& eﬁ%&g‘gﬁoﬂ na_hé'shlr%lj?eugée Ff‘icienc%/
np ed Th e presen
| RMEIMHH U PrPWdles s £dhg pass-through-flux, and a
process for producing said target material.

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 compositicnal formula based on the
atomic ratio: (Cox—Feigo-x)100-(v+zy—2ry—Mz (20 £ X £ 70, 2 <

Y £15 and 2 £ Z £ 10) in which the element(s) M is one




25 Fe-Zr based alloy sputtering target materi al
represented by the conpositional fornmula based on the
atomc ratio: (CoX-Feloo-x) loo (Y+z)-ZrY-Me (20 5 X S
70, 2 S YS 15 and 2 S Z S 10) in which the
element(s) Mis one - 6 or gore el ements sel ected

fromthe group consisting of° Ti, V, No, Ta, Cr, M,
W, .Si 2N, L, S 0 d-8f s £
anodxsﬂoﬁ%l oy p as%vg:]%%%og% f?r%?n ygogp%gﬁa(r:g ?lt%gf?&oo

disperssedip N the 03 crast ructere adp ghdathg, t@heetin a
material. The present invention also provides a Co-Fe-

Zrphase e dthp O¥e & Pt t BT PAEd airgetarTailerd vl pHaps esaesked

by the conpositional fornula based on the atomc

rataimly (&b, Fédeard-kindébp {Ysperded-M (RO BidXrSsTOuclure

SYS15 and 2 10 S Z S 10) in which the elenent(s) M
S5iwhrsertamyet mhteeeinb. sel ected fromthe group

consisting of Ti, V, Nb, Ta, O, M, W Si, A and

My, wher ei n Hie abFosenphbreerbhpdselsaaPhPyldesFa f£g-Fe-

finely dispersed in a nmin phase conposed_of HCP- Co

i P4 R2%q (Rtife PUtHRring target AAterial. repgesented

-ment i oned. Cop- Fe- 7 based al | tterjng. |

S S L b Er Lo Y AR oFhFign Eig, rat io:
1 xed wd i ned._b Y

BT Sy bl b ATt b Dstblent G Pos 2 20 affd 2

10! he z'?lse%t (fﬂ MJ}%?&%@%P&&!&@% FEIW 16%/'\%& hSr r;}ore

above-nenti oned a owder, powder talned b

SUD St &€ eed HrafdhbegpbepenbasisMngOof Ti, v,
alloying treatnent may al so be used.
Nb, Ta, Cr, Mo, W, Si, Al and Mg, wherein an alloy
phase composed mainly of Fe is finely dispersed in a
main phase composed of HCP- Co in the structure of the
15 target material.

The above-mentioned Co-Fe-2Zr 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

20 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 alsoc be used.

The above-mentioned alloying treatment is

25 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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The above-nentioned alloying treatnent is 25
preferably rapid solidification treatnent of an all oy
nelt. The present invention can provide a Co-Fe-Zr
based alloy target material for formng a soft
magnetic 7 filmwhich permfs stable magnetron
sputtering, and hence it 1s a very effective

t echnj . fLor [ j | al [

LR T T e i R i
alHoe SUCh 85, a,Pef RefeEl ol & éeamwﬁé CE6LCOFEEN8ing an
medi um BRI EF DES PTION OF THE DRAWNGS Fig. 1 is a

S it 1o i6d e G Fedudit GFPDFRPRe@iirddea ndsf oshagnétie Oilm
sanple 1 in a working exanple. Fig. 2 is an X-ray

didff ract iCor-Petierbaodd d0lsppdec as & hpempekdibgular
exanple. Fig. 3 is a scanning el ectron m crograph of

t meagriedricstramindisngfmeadighe 4 in the worki ng exanpl e
Fig. 4 is an X-ray diffraction pattern of sanple 4 in
the working exanple. 15 Fig. 5 is a scanning el ectron

m crograph of the mcrostructure of sanple 11 in
ArEOHGE LTI T Tkl TIE FRANENGS an Xoray

o\ T1action Gt of, SRR T 4105 WL G0 o
\(/)\Z)tr}}(elt Ergicg(ogs#grl‘s&ecgtu&%éj 'St Osfaxgﬁ@ | £ 12& ai1nw<§£]i<3|_$g a&%xpﬁie.

Fig. 2 is an X-ray diffraction pattern of
sample 1 in the working example.

Fig. 3 is a scanning electron micrograph of
the microstructure of sample 4 in the working example.

Fig. 4 is an X-ray diffraction pattern of
sample 4 in the working example.

Fig. 5 is a scanning electron micrograph of
the microstructure of sample 11 in another working
example,

Fig. 6 is an X-ray diffraction pattern of
sample 11 in this working example.

Fig. 7 is a scanning electron micrograph of
the microstructure of sample 21 in still 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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Fig. 8 is an X-ray diffraction pattern of sanple 21
in this working exanple. 25 Fig. 9 is a scanning

el ectron m crograph of the mcrostructure of sanple
31 in still another working exanple. - 8 Fig. 10 is
an X-ray diffraction pattern,of sanple 31 in this
wor ki ng exanple. Fig. 11 is a scanning el ectron

mi crograph Oéc‘j_r%{ e LT A LRUEL Y @y P 228PLe B tOrhhbe

wor ki ng 5 exa Fig. 12 is an X-ray diffraction

pPaldnie 0f1 SR Es 33 HRiAd sxambké ng exanple.
DETAI'LED DESCRI PTION OF T I NVENTI ON .As descri bed

above, the nogd. inpoid antsddnheheg aclett sdbhcmdirdbeaph of
present invention is to control the mcrostructure of
a 1Cee MetArodtaserk atd oyf tsamele 3t Emi Ghis nworklengt o
reduce the magnetic perneability of the target
nmetzmiale. That is, the nobst inportant characteristic
is to control the mcrostructure of the 15 target
material so Ekat B2 phaisan cbnprs edil B raeiomopahbieranct
al | oy phase conposed mainly of Fe nay be finely
diSFR P it H i HOREFRELSFJPEPe reason why the
structure of the Co-Fe-Zr based alloy sputtering
target material of the present 20 invention is

CHERLLST S dbabnide abase: compEReiopl HOP- Co and

t he al'l’oy” phase cohpos y O e may be finely

di spersed i md hg SLEUSLAT Sodve EXPLE REE: PELBY tant
characteristic of the present invention is to control
the microstructure of a Co-Fe-Zr based alloy target
material in order to reduce the magnetic permeability
of the target material. That is, the most important
characteristic is to control the microstructure of the
target material so that a phase composed of HCP- Co and
an alloy phase 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. 1In the

case of an alloy containing both Fe and Co, a sintered
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For reducing the magnetic perneability of an alloy
with a high content of a ferromagnetic material 25 Co
or Fe, a nethod has been adopted in which a
nonmagneti c el ement is added and then alloyed. In the
case of an alloy containing both Fe and Co, a sintered
- structure has al so beerr investigated in which

als!%é{e]crqni 2 OhdE Re LI £AGH %P&& 1 éHPQﬁeéfggying

In or prevent an |ncrease

caysetl ynd e A 4pYvdsh A« fier apd §9pp§e§_§§dp£§3§ﬁéler to

inventors tried to adopt the above-mentioned nethod

| it th | T s PRSBagridif DY GHorhénX Odudef0bietKe
based all oy target, but could not reduce the nmagnetic

perimenbind tof s famd erd] y and coul d not obtain a
strong pass-through-flux. 10 Therefore, the present

i nvent or s f tédharresanvesingat eor antr consequadtpy toheand
the followng: Co, a ferromagnetic material in

i tadutvfe —nientugeted metteod okim odepute Toppovieler MRSADUL
alloying therewith Zr or the I|ike, an el enent which

c dhgtquah sl ux toft getComkerinlbassd wihl Loy Feargetisedutn

the f f allo wd bt d

otIR L st RS R (PR Sﬁgeé’rn@i%ee«mml«mgae% oeEFigf Sty
t f d th

TR e T S SRR ke T aes

mxture, whopSheddRLe it GLALDRD Pl ahests nAYLERe20

a very Iom1nagne C pernea

urz@}w agﬁaltﬁed TS G QIESETY FHYEATLRD f‘é‘?ﬁl@ﬁfﬁg Co,

acconp 1S
a ferromagnetic material in itself, is used in the form

of pure Co powder without alloying therewith Zr or the
like, an element which constitutes a target material,
while Fe is used in the form of alloy powder obtained
by alloying of the other elements which constitute the
target material, and a structure is formed by mixing
the pure Co powder and the alloy powder and sintering
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



In the present invention, a target having a | ow
magnetic perneability is obtained by adopting a 25
nmet hod utterly different fromthe above-nenti oned
conventional nethod. The reason for such reduction of
the magnetic perneability ii presuned as follows. The
following is known: in gene - magnetic - 10 nonent

. . ! h .
HABATSLLE BLAA L0 UEAILY, GTERL LY hereTBOENLC
PeidGAN 1d e dfe AL B 1P Alp Sy V EF PSL SPYNCLLE 2 NROGRL
and a | ow nmagnetic ani'sotropy, while a fow 5 magneti c

Pefdiadt id tpeifedl iR edi dtatr SIREd 4BONELH Ege ARGt IC
and a hi gh magnetic anisotropy. On the other hand, as
t ondrtentcrarsd al 1& muesdne el ©f aris @t Toyy phalsel € oat abwi ng
Co and Fe, there are HCP (hexagonal cl ose-packed

5 | atatgros)ic G nidaeel 1y cent ereainedi ot | at $mak) pagn8O:
(body-centered cubic lattice). O these, HCP phase
hawneant Hrghesthigly agnetagnanisobreByi ropy. It is
known that pure Co has a crystal structure critica
t enper at ur e &t EwWRthepdangd dasEHADFBYEERL
critical t ure and FCC 15 above,the critica

{ SRS CANoh €0l 0% BT P ByA L iR (Forapy e, these
ther.el enent. F BCC.  whi ch. has. a | | t al
I Bt P R e L
10 roc"éHé%@c%&fﬂ@ .a-r@@iéé;);%n@cés(lgg EELILEFey Quﬁfg
presen Inventi on, gnetic ani sotfopy IS enhance

by JEki gy Co oPrt_fBé&srB, agcp S EOnpHaske | RifREst crystal
m crostructure of a

magnetic anisotropy. It is known that pure Co has a
crystal structure critical temperature of about 422°C
and has HCP below the critical temperature and FCC

15 above the critical temperature. When Co is alloyed by
addition of another element, FCC or BCC, which has a
low crystal magnetic anlsotropy, is formed in some
cases even in room temperature.

The following is conjectured: in the present

20 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

25 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-thfough—flux

could be attained by the synergistic effect of the
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Co- Fe-Zr based alloy target material w thout all oying
W t h anot her el ement which constitutes the target

mat eri al, and noreover, the magnetic noment of the 25
whol e target material is reduced by maki ng Fe present
as an alloy phase with anotqir_elenent, whereby a | ow
magneti c perneability and a“strong pass-through-fl ux

CUhEA R DECily Al YIS BLoEr 8y ChRaOEnE e -

gneti c ani sotropy and t
r gdiGIdOfbTo £ hendTBgigid €1 STfGidnt | N the present
invention, the term "phase conposed of HCP-Co" neans
a phase in vin afhé Pesdén idverhibsn} hene ubarai tiohhee
impurities and the surrounding diffusion |ayer is
c anpgseskdfo fCHEMCothasearcs ystphasst fncyiehi 8 portion
conposed of HCP. The crystal structure of the HCP-Co
phages carhdre ynalgedialibe brewpleiedpyann Xherayrrounding
diffraction method. 10 In the present invention, the

t eHrffug iy Laires ol € ovpreresedm® fil §o cinfewhegangrgatal

al |l oy phase  consisting of 50% or_nore (atomc ratlo%

ofStF‘-‘éthifr%rﬂos PP (%fiPM Bre afr¥fFRYy phadgture of

co Si of 50@6 or tomc_ratio) of Fe, Zr

i&#ﬁ%w Mfern 158 ety hEo R SPAIPlGe by emby X

the f%%racpﬁ§$qn Ilgy target material of the

pre§éﬁ% i'nven ratlo bet ween t he HCP- Co phase

and the all oy of ,Ee |e§11
0depending on]%he C en1c %ﬁ%éﬁ%%é%tl%%go¥¥fﬁe tara
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Ml d@lcomposed mainly of Fe" means an alloy phase
consisting of 50% or more (atomic ratio) of Fe, Zr and
the element(s) M, or an alloy phase consisting of 50%
or more (atomic ratio) of Fe, Zr, the element(s) M and
Co.

In the microstructure of the Co-Fe-Zr based
alloy target material of the present invention, the
ratio between the HCP-Co phase and the allcy 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.
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For exanple, when the Co content is low, a structure
is formed in which the phase conposed of HCP- Co and

the all oy phase conposed nmainly of Fe are dispersed.
When the Co content is high, a structure is 25 forned
in which the alloy phase goEEoged mainly of Fe 1is

di spersed in the main phase“Conposed of HCP-Co.

Needl ess {0 {5y, ok ldfisd SedESETHORG0AYE €8O bE1
obt ai ned int§?¥ﬁ%r case}ﬁgélz Therhase conposed ofoy

HEfree atthgde@Inin ] phes eps ciposeds farshy Dh &BuBtéring

different in sputtering rate in sone cases. Wen a
CQatse ipordonth d¢dodd £Saflien & Prabiemstichomsi abpoegaht,
di scharge or particles is 5 caused in sonme cases

dwr ippllidmm sleposi g idmdmymakpdd sehange dhepafoieles is
stabl e sputtering becones possible when each of the
presssed sirf iswily i sgrerdeding Actbr diegpyitioniky
preferable to adjust the average grain size of each

ofSRUHE I Ing pHEE ftiifos et Hat Bl SPUBEF iM% RAECTAR
Dhase SAPRe of, HoR L0 00BM oL el e2py 4940108
I T R L
(gAY A MRl R e sa Sy
oPAe FBR SAREURLIAT LhELUD TS bitr
whye ddhe conpositional ratio X
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—Feigg-x) 100-(y+z)—2ry—Mz (20 € X £ 70, 2
€Y <£15and 2 £ 2 £ 10) in which thé 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 scoft magnetic

characteristics can be formed by adding Zr in the above
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20 between Co and Fe is in the range 20 S X 5 70 is
that a thin filmhaving a high saturation

magneti zati on and excellent soft magnetic
characteristics can be formed by adjusting the Co
content of a Co-Fe binary aIon filmto 20 to 70% by
atom 25 The reason why thelddding amount Y of Zr is

|n t he ranlgheaz 5YS 5%;(%@ ‘gﬁtfﬁr?%tﬁnn%%%‘é%ﬁange is as
C'}%l Cc:;wesiésv}tjx ﬁk%n ur9£r e fﬁ’ é‘é’c?éc{l‘%?lé%‘#@ﬁ n 2% by

eason Bove
I d
|ess%'h}n o}rLl‘” 28, s gfes s 25%?5%% )

s itflod e i ﬂgélﬁ%ﬁcéﬂéﬁ’é akhr exkebhepicsof t
magnetic 5 characteristics; and when the anount of Zr

a@dﬂig&em@déﬂ;ﬂmrﬂ&%r&% at 1o arhbiensab €11 2t | fided is
magnetization is |owered. For attaining a higher

Satareattitom IfRgnef i atadm Onthe tsatsur®t coprredenabieatbon is

adj ust the adding anbunt Y of Zr to an anount in the

rdmgered- For dit8inilie a dasgmemhyatiheatbtonng anount

Z of the one or nore elenents selected fromthe

elmaenRtsi Y IMn, Mt b maee mreferably B, adiuahdtihvg)

isintherange 2 <- Z S 10 is that the addltlon of

t REABNY ANaiEte Yol ek stA BB ABRIRY 31 oFiE heaRPRnentsY =

Min the above range is effective in reducing the
netostriction of a thin filmto inprove its soft

magneti c ch acterlstlc

. ! A
corrosi on reststance.” f ¥h%]eel %ﬁr%g&g £ 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. In
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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M Nb and Ta are elenments particularly effective in 20
reduci ng the magnetostriction of the thin filmto

i nprove the soft magnetic characteristics. In
addition, Ti, V, O, M, W Si, Al and My are el ements
partlcularly effectlve in |EBrOV|ng the corrosion
reS|stance of the thin film *25 The above-nenti oned

& i @fajﬂ‘}% %eéfé‘étdléwgmégnt &t gﬁer

obtalne @y Sin erln pressure m xe

oRt e Hiyorm ¢ %@Qﬂ%@e%?@é@r Ra ¥y We p&’c\j"j’@éted to a

obt ai ned by subjecting Fe, and the - el enment (s)
Mg e cBd d ik NG d @it i &0, t hal thdegh caﬁr@ozsmtp@@d@f: has
the m xed powder nmay be adjusted to a predetermn ned
coiqrosirt imyom Al dridtile £0 gescetbddsabdicd, | it rivas FCC
tenperature as described above, it has FCC 5 or BCC in
soe BS e vihewe i¢ased |wyemgl s tdl Feyizy ehth Fée Zr and
el ement (s) M proceeds. Therefore, it is inportant to

| ddvee %lewrpﬂwg@e MO rEFeeds ¢ heTheFeterre bt melmportant
target material after sintering by m xing pur

pdierea®e i G RitaTe the Heheln e‘?lé?re%‘f%u‘éﬁ‘élr% ?ItfeF]Pﬁg
AThP SR oD &ﬁ%f#@d%nﬁ%eﬁiﬁaﬁél%%?éﬁ?y
g?qde cper serait'ngl ! he, tf}x rycture of the targel, | {sfﬂ{ghng

nterlng under pressure a

Q%Lt%ﬂ@!ﬁ 15}’% oyi ng t ?pdﬁmu%ﬂy' an

! I&M% saéam@amlﬁrb@l ﬂ"@ycaﬁog@oéfﬂlgieﬂ?ly
the e enent(s) Mis so hight
made present in the structure of the target material
after sintering by sintering under pressure alloy
powder obtained by subjecting Fe, Zr and the element (s)
M to alloying treatment.

When the liguid phase temperature of an alloy
composed of Fe, Zr and the element(s) M is so high that
the production of powder of the alloy is difficult,
alloy powder obtained by incerporating a portion of Co
and subjecting Fe, Co, Zr and the element(s) M to
alloying treatment may also be used. This is because
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



the production of powder of the alloy is difficult,
al | oy powder obtained by incorporating a portion of Co
20 and subjecting Fe, Co, Zr and the elenent(s) Mto
alloying treatment may al so be used. This is because
the liquid phase tenperaturecis |owered by the
i ncorporation of Co into thé™alloy powder. Even in
t hi s - L . Lont f |1 p [
Do T by o B e B G Sy P MR Sn and
t et ilAs caiBddidPredi NtEF i PRetde HHXEdsPOVELic
under pressure, nethods such as hot pressing, hot - 15
| sasdsadirng piressspge 1Py kose ik e g, bdcduext 1 uspenmansg
the |i ke can be adopted. O these, hot isostatic
praggsliiptiiorespea diigh pedesabt ¢ becthise atdeesaits
application of a high pressure, so that a dense 5

5 siTitrdreste drchduct arr b okl abredveven f 1 £ hehe of gamabhon
of a diffusion layer is suppressed by keeping the
mesd rurdifefipEran ukayebw s THEPRERS $efh REnkReRIvF et he
the sinterin under g{essure is preferably set at a
t ST ST Rt L gher than 1200C and not | ower
t han 800C. e reason is as fo

| ows: when the .
sintering te %w@ﬁﬁﬁ%?%steTQﬁ%ﬁt?ﬁ%nagdg?f Fofering
AP . ! _

SIS 1o S 4 5 S0t 514150 1 BUNEL ot o
10t %@'Hi%é’@%rabﬁ?fg’ld AW b A Rt HRPLN9 The

sone cases. _ n, en the maxi num tenperature
| i, ad Mo i ddsisi wiePfthidesintering 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

15 the sintering in some cases. In 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

20 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, nco dense sintered product can be obtained.

25 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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powders m xed into each other proceeds excessively, so
that it becones difficult to | eave a HCP- Co phase
sufficiently. Therefore, the maxi mumtenperature is 20
nore preferably set in the range of 900C to 1100C.

The maxi num pressure at the.sintering under pressure
is preferably set at 20 MPa“0r nore. The reason is

t hat g{yyb iﬁgg@ e t : MPa,
ngﬂ dse_n e s%%f%% prodﬁﬁ%%ﬁﬁ%%fﬁ%e%ﬁgzgggéyfhe
ald Oyil i e pef SR rddehdler PIeSERder | FYERbE O Faped
solidification treatnent is preferably enployed which

mkRaddd. PIESiDImettodbit Nclfe f el d Sé6 ULAUf Ecati&e
the all oy powder, the Co powder is - 16 also

priefeartaidnt prao dyece oh {ym et Dyn noetied r api preferable which
solidification treatnent in order to obtain fine

povidesrs A5 pogwtihiosl forobtwin agpllexbtatipoederophat is
treatnment, a gas atom zation nethod is preferable

W EH- am iMitgosanby ea temabl aarcupherf cHNPRBEESS
that is_ contam nated with only a smal| anmpunt of

i F5 i ihegh pREking dEnphki M dbhsFiEtahbe sor
suixqple,for [ntering. For sq&gr&ssin oxidatioQ, an

| TGS s udtP s T ST SR HIA T g FAsiiErt 993
pref erabl y. used as 1.0/ i gas.

o RS o SodB SOEd | s S R PR o

t o v ki ng exanple. In the foll ow ng
vvohﬂﬁ:kdlc ng age),(!a({n}%ldég't he 15 foll owi ng conposition of

al l oy was enpl oyed in al

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 €0-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—-4Z2r—-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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cases: Co-27.6Fe-4Zr-4No (% by aton). After each of
the powders listed in Table 1 was produced by a gas
atom zation nethod using Ar gas, all the atom zed
powder s obtai ned were sieved through a 60-nesh wire 20
screen. The atom zed powders- were wei ghed and then

m xed i n each conbi nati on shown in Table 1 so that the

c [t f r [ 1 i ght Co-

2 e sy T T R o
Parikft tdd G HaPS Ures Nidlen Hed0f it St £eto~ PEMZ WaSa 284
degassed, after which the capsul e was seal ed. Then, a
sigitiesye d gt alia tsr P DAucEdl Hyd hahetspSb AL 180 prRSahdga
under the follow ng conditions: pressure 122 MPa, 17

t ertpierlatase AHAE ramd hol ding tinme 1 hour. The

sintered product was machined into a Co-Fe-Zr based

al | oy tar getAmutregdtal hawing ot e apamercofpd9Ot hemaag above
thickness of 12 nm 5 An ingot having the sane
cotffoRRIdices kibdwelt vashihdured mychinedchREPng afdie-
machi ned into a Co-Fe- Zr based al| oy target nateria!L90

width RRSRARRRY ofandRt TakehtRh Whiki®edsaBeted A

Tabl e 1 Sanpl e .Conposition and conbi nati on Note No.

oﬁ“%taa}@li%%%% 10%01,’?#81‘11. 27r-11. 2Nb Exanpl e 1

of (% by aton) present invention 2 Co-5Zr-4Nb (% by

aton), Conparative Fe-1.6Zr-4Nb (% by atom) exanple 1
Table 1

Sample | Composition and combination

No. of starting powders Note
1 Co, Fe-11.2Zr-11.2NDb Example 1 of
(¥ by atom) present invention

2 Co-5Zr-4Nb (% by atom), Comparative
Fe-1.62r-4Nb {% by atom) example 1

3 Co-5.92r (% 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 tc 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,



3 Co-5.9Zr (% by atom), Conparative Fe-12.7No (% by
atom -exanple 2 4 Co-27.6Fe-4Zr-4No (% by Conparative
aton) Melt-cast nmaterial examle 3 Two 10 nmx 10 nm
test pieces were cut out of 10 the end of the target
material as each of the agogﬁ-_nentioned sanple 1 and
sanple 4 and buffed. Then e of the test pieces was

subj ect ed tCF%é”‘f"éﬂéﬁ@ &Sé£§hnfﬁg9@fe {P$$OM@€rQ¥raph

observation the mcrostructure e use o

S AN HYW el @S S1ORL T EF O SEO PEamPg e 115 omgr ? eshows €88 X-
was subjected to phase identification by X-ray

diddy abilf fedEasuEieidrn O safiple Ui ffIactawnbe seen
measurenent was carried out with an X-ray diffraction
afpamatiisy RI INF2E00 £ e mut eood it el hyr & gbiksample 1

Corporation, by using Co as a radiation source. - 18
S5 Fi examsieows ot stimmrngeretie@u obs tempysephof of theht-
mcrostructure of sanple 1. Fig. 2 shows an X- ray

digFaadlq dhans (it oWkl e 12lley cabedr- sebh a@ab‘mon,
Fig. 1 that the mcrostructure of sanple 1 5 (exanple
161 9 B AR ofoR & Kt oY FHETER L h

DA (T P11 7F (S0t | Y P PRl roBpe
F T ngﬁ%‘%’ Jkdo ag}yae% %%s‘i{’]%ﬁ@‘a% Hfae

t
10 cgnpoungz esﬁ%@t%%ﬁﬁééﬁ{ﬁ1 ore n%gg (ﬂséﬁetalllc
| desddurkat 'ﬁb;?&ﬂ:ib@efﬂa.de-Tﬁé‘fef@ré),ha@?e I fbii@wmg

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 oFe

15 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

20 (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. 1In addition, the X-ray diffraction pattern of
sample 4 (comparative example 3) shown in Fig. 4 shows

25 peaks reflecting an a{Co-Fe) phase and a phase composed
substantially of a Co;Nb intermetallic compound,
respectively. Therefore, the following identification

can be made: the initial crystal portion of the
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m crostructure is the HCP-Co phase and the Fe all oy
phase in the mcrostructure i s conposed of the aFe 15
phase and the intermetallic conmpound phase. Fig. 3
shows a scanning el ectron mcrograph of the

m crostructure of sanple 4. gig._4 shows an X- ray
diffraction pattern of sanpﬂ 4. It can be seen from

Firgh o b dhaled e M £1O3 rd:‘?ééllﬁep_fpﬁ?g%e néd £le eutectic

(conpar at'ive exanple 3) I's a typica t - cast

StdMEd i e ek 1 $n CONPAISE tn DEr &s BBk Kt @F @Y1 & NediBbsed of
crystal portion and a |ight-gray eutectic crystal

paHe an(Cd+raddbia o, atdette r dyt dihétatlioncpapbana of
sanple 4 (conparative exanple 3) shown in Fig. 4 shows
2plpeaks rkf |Hcis ncpsen, af CoeHee) phase antid pbhsetion
conposed substantially of a Co2Nb internetallic
compraaed mesiyeky i vRIG0 ddrid oard ideafphiéosni hgving a
identification can be made: the initial crystal

pdt9G FtWiCtee -~ 19 microstructure is the a(Co-Fe)
phase and the eutectic crystal portion in the

m'hcr ost r uct Lﬂ*lé?rf's %otrﬁr‘b"se%l%‘?i ¥heh of d)i‘F%’ﬁh phbse0 e @
" ! ° !
2 (st 6 (3 b nﬂr%‘ﬂ?%gig%ogéﬁm@?%??&%f% of

. ! | Then.
fedt BRI e h i e PSR B 10
a i £HESS cQI%\Fe M2 i ir %%Q%e Ofest NGi 8885 Optained

each target materi produced magneti zat 1 on

Cufae nfa KAy Gidle teste Pl BOeS Ot ahigdet V@S

neasured with a direct-current nagnetic
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 cof the invention) has the lowest maximum

magnetic permeability.

Table 2

Sample No. Magi?;gagiggi§ic Note
1 36.2 Exampliem}enotfiopnres ent
2 50.6 Comparative example 1
3 43.4 Comparative example 2
4 42.0 Comparative example 3

Next, a pass-through-flux (hereinafter



characteristics neasuring apparatus TRFSA manufact ured
by Toei Industry Co., Ltd. The nmaxi mum nmagneti c
perneability was determ ned fromthe nmagnetization 15
curve obtained and is shown in Table 2. It can be seen
fromTable 2 that the targeg material as sanple 1 (an
exanple of the invention) h 2 The Iowest maxi mum

magnetl C Q{ peéin%%b? 'a%l&zt gg&g E&é\pefwil(lgygauced
pfvﬁa%e'?ﬁealéwféa Y £ %&mafé’éié/ea exaf'ﬂ% epip 3
.4 Conparative exanple 2 .0 Conparative exanple

m@@ﬁren@rﬁﬁﬁ@aé f&a%&giécilwt (wrslrﬁ@m@cﬂ in2Phich a

referred to as PTF) on each target nmaterial produced
Wase rieatate dnzpdick i Sy L | oh Tt eback The £HE target
measurenent was carried out by a nethod in which a
5 perateneird]l raghet meEmestEic ahluh epdmokd of htdnegh acged She
material and a magnetic flux passed through onto the
sinfErofoft Héha drapede ranate mlavasa srapeasered Thi Bhis
method permts quantitative measurenent of a pass-
IﬂﬁﬁRﬂJ%HQ5m4ﬁﬁzﬂQﬁQﬁ¥$%ﬁ#ﬁ¢eﬁeiﬁﬂ¥¢@ﬁn¢n°% %H@%%?Ton
tenggia aratus. The act ual neasuhenent was

Ihe GRS ISV Fi¥ 6423 J(‘St%rfﬂ%\‘i”aetron

TeSt R0 T ot s N OHED S P &S S GHRL MBPNS T ©

10 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
15 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 5 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

20 that on sample 2 {comparative example 1) having a small
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Sputtering Targets), and PTF was cal cul ated by the
following equation: (PTF) = 100 x (intensity of
magnetic flux in the 15 presence of target material) /
(intensity of magnetic flux in the absence of target
material) (% Table 3 Sanpl 1hQ. Thi ckness (m) PTF
(% Note 1 12 19.5 Exanple of present invention 2
S 4k O fumaral I yes exappl e Ini 22 CREPEEALyYE
exanﬁﬁ% 2 Aslggn‘%% seen ?%on%%%%?e 3ashom§Eg t he e on
r esild1 OF3 t horpdrABnse!r &gt 1e PIF l@é‘vf'rl??rptl@e 15488

y

exanpl e of the invention) is substantia equal to 20

t ka1 Gh s B2 durk C i@ afledt Ver exanple 1) hewisgrasult
small - 21 thickness and has a val ue hi gher than the
PHgnsdslerioth tSesdso e {maipbormtd vee exbopb £ RB¢abaving the
the sane thickness (12 nm as that of sanple 1. This

r esad imuna grasse il ¢ (pe treeatbbl/et yrernd ohedicabes t thit a very
measuring the 5 maxi num magnetic perneability and

i et Pasmtthraegy-fur oo e otk bigh-¢veR €hnthe
obt ai ned even if the thickness is set at a |arge

t FEIGHERSS 113 it Rbhed chf9e Nl B§Re$2: above that the

CoFe. 2 basg alloy larastenaiensl Bl leopLosent i
Co—-Fe-Zr based alloy target material of the present
invention composed of the microstructure, in which the
phase compcesed 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-52Zr-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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phase conposed of HCP-Co and the all oy phase conposed
mai nly of Fe are finely dispersed, has a nmuch | ower
magneti c perneability than do the target materials
produced by ot her production processes and gives a 15
strong pass-through-fl ux. anple 2 In the follow ng
wor ki ng exanpl e, the follo@ng conposition of alloy
was, renplpyed in all cases: Co-27Fe-5Zr-5Ta (3 by

aton) . Except for using 20 each conbi nation of the

v HTs e aped—attoy

ggﬁ iﬁhte?ﬁg g?ﬁif igladabsggggaﬁio§93 nm andNate
”'PK”cbb of LM ECoPELdR IEg gy LT Sapka b PeC2Sof
as |ﬂJExaane q F@G@Q dicki 89, a@Bmh N0t | BAIGH Reivention

AME _CONMpP4Si o _as_above WAS pr oduced Py 2 dibidrat ive
dast ilRg ardcﬁagﬂFﬁééZFﬁpgaa(ﬁbgFeaZPmﬁa>ed mgﬁgmﬁle 4

target matechap7melhza- gTénﬁ%ebyohtéﬁy M alfbnparative
tlhi ckrless |of 15 vant~ca? makadtia¥ Sanp| e Conpesidlicors
and conbination Note No. of starting powders 11 Co,

Fe- 15. 91 Co- 11. 36Zr- Exanple 2 of 11.36Ta (% by atom
present invention 12 Co-27Fe-5Zr-5Ta (% b aton%

Conpar at i ve Ts&hmdiedes - FFeosZrobTendopbythe okfroet
Conparative Melt-cast materjal exanple 5 Test Eleces
mé@%ﬁqﬁkaknﬁs(ﬁh%NRPQﬁeTWﬁPQ%ﬁ%ﬁﬁ sample 11 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. 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 FeyZr intermetallic
compound, respectively. Therefore, the following

identification can be made: the Co phase in the
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materi al as the above-nentioned sanple 11 in the sane
manner as in Exanple 1 and subjected to m crostructure
observation using a scanning electron nmicroscope and 5
phase identification by X-ray diffraction nmeasurement.
Each of the above- nentioned crostructure observation
and X—ray dlffractlon neasur ment was carried out by

PRHAL USe B! A11
Exan‘p e 1. 10 Fi ?5%%?&%@%@%%gég€e%§?one #lloy

M0 aph tHd dherd8 erest i et 18 ecohipS56@| 6f ldhe FiBe 6
shows an X- ray diffraction pattern of sanple 11. It
Cahdie saah tHd ot thettal bt ddifpshed oshasiet ure of
sanple 11 (exanple 2 of the invention) is conposed of

a light 15 drlean,Ca ptest miwca whs teufeoat | of phasend of
In addition, as can be seen fromFig. 6, the X-ray
didaatactd rget pei ter e bf psedipted 1ang e&am@q;@e’gl datipe curve
i nvention) shows peaks reflecting a HCP-Co phase, an
alRf g eitd Rleghasts dermPseed s%s¥1&%t$%m?ym%Fh‘ad as in
Fe2Zr |nternetaII|c 20 co ound, , respectivel

TIRRAR, L o el ¢ SIdTR IR TRINE S be rrade
the Co gfe in the, - structure

xS ﬁéasaﬂ%*;ﬁrm%i £a5hehe r&?%@%ﬁ beetian e
'{proxﬁ (%Laltr{]ed aFeIn DQ Jfa&g tlg’lleF 8111 eé %J:g?tt he

conpound” phiase, - Then, | eCe was c

er?ﬁjai‘.cgrlalsl %&J@é@%a{%ﬁéé arheﬁ%@f’é'&eg a’E‘Hie dgame method

magneti zation curve test plece S nmeasured by

thes s mided 8S IThp X aPsKods €hé Bhailihah the

maxi mum magneti c
permeability measured and Table 6 the PTF wvalue

measured.
Table 5
Sample No Maximum magnetic Note
P l permeability
Example 2 of present
11 34.0 invention
12 38.4 Comparative example 4
13 39.5 Comparative examplé 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
Comparative
13 15 17.7 example 5

From Table 5 and Table 6, it can be seen that
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15

20

perneability was determ ned fromthe nmagnetization
curve obtained. In addition, PTF on each target 10

mat eri al produced was al so neasured by the sane net hod
as in Exanple 1. Table 5 shows the maxi mum
perneabi l ity measured and_Tghle 6 the PTF value
neasured. Table 5 Sanpl e No: "Maxi num magneti c Note

erﬁf?éakﬁalféet ]rﬂaé’é'rnpaﬁxéémi&nﬁl@flprﬁa?@% | fyention 12
38.4 Conparative exanple 4 713 .5 Cbnparatlve

emrﬂ%&st&umee 6i Pl ¢h Nehe Tﬂh&%@e@mﬁmd PIF §8p-Cco
Note 11 15 20.7 Exanple 2 of present invention 12 15

14 Gorgarlaloyw eplexsapdemposdd ddbidly 7ofoRpasati fenely
exanple 5 From Table 5 and Table 6, it can be seen

t hhitspesedt Hed arlyet 1 owt 2t i edx eus anpyretlichavi ng t he
m crostructure, in which the phase conposed of HCP-Co
znn#ﬂﬂ&ahﬂerthaE@ adaplosenl, nﬁTﬁI9n0$am@l%rb1fhﬁélyhe
di spersed, has the |owest maximum magnetic

peviahant i¥alus madidibiprre B RO5eRH| wlah Talag Fpgult of

measuring the maximum magnetic permeability and
indicates that a very strong pass-through-flux can be

obtained.

Examplie 3

In the following working example, the
following composition of alloy was employed in all
cases: Co-36.8Fe~5Z2r-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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e

I ghest value and this result agrees with the result
f measuring the nmaxi mum magnetic perneability and
ndi cates that a very strong pass-through-flux can be
bt ai ned. 10 Exanple 3 In the follow ng working
xample, the follow ng co %SItIOﬂ of all oy was
npl oyed in all cases: 8Fe-5Zr-3Ta (% by atom.
te fpr using each conblnatlon of the powders
|sted |n Table 7, Co 15 Fe-Zr based aIon t ar get

|o i eie ta—threcknress
fgigp cb%gggieégggigghcgﬁggngﬂpggcess as iMote

.Xdllpl e tmaddrt Ofl, dall 1 IIgUl navi 1y llleEfg&Hﬁle 3 of

onpesi ti gn Cas Heo\l8 “REE 1% A 7%It castyag ahd

mchi ned ilnto a Co- Fé%ZPYbQEQE)aIon 20 |t ar g@hmvention

o 5 0 mo

Terial WIN a OtghBEcBroLl 53 g03RHT and a T CpeTa®ive
5 mfA¢ 25 |- Table 7 panpl eaterposi ti on and coampilicors

OfoSBalEFr8gsppVWEeES (Blby Qtomsl] CLOComparative

T6_NO.
HZ- 18325C4- 9. 127mefi tAZER tEXamE e 41% by atpon) pxeselle 7

i
a

nvention 22 Co-36.8Fe-5Zr-3Ta Conparative (% by
tonm) exanple 6 23 Co-36.8Fe-5Zr-3Ta (% by aton)

Conparative Melt-cast material exanple 7

Test pieces were cut out of the end of the
target material as the above-menticned 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




Test pieces were cut out of the end of the target
materi al as the above-nentioned sanple 21 in the sane
manner as in Exanple 1 and subjected to

m crostructure observation using a scanning electron 5
m croscope and phase |dent|% l.cation by X-ray

di ffraction nmeasurenent ﬁ of the above-nmentioned

'“ﬂ¥é¥ggﬁgﬁégﬁiéﬂ¥§”%ﬁg'ﬁ&?f%? %ﬁé@g Qhéff tF@nalloy

nmeasurenent was carried out he sane od and
WigHhsd g Saie eRPad  Hgc@gréd nl@(@&ﬁgb@séd 69 the. afe
shows a scanning electron mcrograph of the
MpH06d rdicd Wiee ofniseuhind t€a 21l c Rk gmpSusdiopsags. X- ray
diffraction pattern of sanple 21. It can be seen from
Fig. 7 that ThHenrizrosdét uciere wis sanpl eallof (Bkanmphgd of
3 of the invention) is conposed of a |ight 15 gray Co

5 presssh drakgetwhiatee Fisa bl poydpbed eand na apiagnebhzat dgncanrve
be seen fromFig. 8 the X-ray diffraction pattern of
sé?ﬁal@@lt%%tx&?ﬁﬁ%e Fad MERSEFRAnPY oS sHMB m%*é’é‘k@ as in

reflect|n a Co phase, an aFe phase and phase
g‘ubs"‘%%"rﬂlf am:ycre)ftrae Fr@zmwmrem?aﬂ:. ¢’ 20
co ectiv Ve Ther ef the fol | om ng
A Toh o DRl T har o PRachSTher hEdsion

n1crostr ure st h a F y
phcai‘lsreve v aelnrﬁ}%r osfr uﬂggrtgo?rg moéﬂdé%Ehtﬁ%‘@é%g

10 Phas& ANt the, di&s 'E?éé"%w%cf{?é@%f‘ dpngﬁ‘sf?h Thghe Rethod

test piece was cut out e end each target

meieripl e pmouced, anghitn SBGNeRSES 98 BakVRumOf the
test piece was neasured by the sane nmethod as in

permeability measured and Table 9 the PTF wvalue

measured.
Table 8
Maximum magnetic
Sample No. permeability Note
Example 3 of present
21 43.6 inventicn
22 66.3 Comparative example 6
23 90.0 Comparative example 7
Table 9
Sample No. Thickness (mm) PTF (%) Note
Example 3 of
21 : 15 17.9 present invention
Comparative
22 L5 14.8 example 6

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

15 the target material as sample 21 having the
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Exanpl e 1, after which the maxi num magnetic
perneability was determ ned fromthe magneti zati on
curve obtained. In addition, PTF on each target 10

mat eri al produced was al so neasured by the sane net hod
as in Exanple 1. Table 8 gh _the maxi mum
perneability neasured and Table 9 the PTF val ue

MRS Sk - JAl S 8 5Pl SoiNo: h B SN BEERSsEE HPtecP-Cco
perneability 21 43.6 Exanple of present invention

2210b . ch LA At p Vs € XedibEs éd w8190y Co£orpaspéi ¥Fenely
exanple 7 Table 9 Sanple No. Thickness (mm PTF (%
Naiiesplr sl 1 Ths Bxenpl éwss ofmapimse hagmeebei on 22 15
14.8 Conparative exanple 6 From Table 8 and Table 9,
| toexarediel sidan. t et addithent affetomesanpbe 2% basphe
21 having the 27 mcrostructure, in which the phase
c iffaddray Homtogralrel ane thioyresabe aghpesedith the
nainly of Fe are finely dispersed, has the | owest

iy a3 ing n%tb%lfl“?’f%/mml‘ ﬁ“%l‘ii‘él?*t"r%npeﬁ?‘?a%hllty

Sgag:[}l r%rcé%:e% relh%t\lfé/re}lfys hl'l:gr?gvpa:llgs? tngoﬁgllu 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. 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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result of measuring the maxi num magnetic perneability
and indicates that a very strong pass-through-flux can
be obtai ned. Exanple 4 10 In the foll owi ng working
exanple, the follow ng conposition of alloy was

enpl oyed in all cases: Fe-2%.6Co-5Zr-3Ta (% by atom.
Except for using each conbination of the powders

| insf ifp Table 10 and for using Co powder obtained
by nmelt stanping or 15 crushing Co-Fe-Zr based all oy

11

tret t—atre ] th—a—dianet t—19—rmand—a
thﬁagléég oFb%gS%%E%gﬂeiggbggﬁﬁé 2E§0Ph same pkotess

[

s T EXanpte g e sgily 3,0, e d MO0t TaVERGmATE 4 of
same 3donpqsi ti on as (abgyeyag) produced by, RidnCasivdition

Md—TEChT Ned TNt Peay%06E8=58¥-3rabased Al I O g0t ive

3

mterifal With a di apgt 8y atoh90 mm and| a t higgkhgsie o
5 T8 -Féameee@-g“ﬂp €alQRPBY! 1T PN aMbmparative
onbiPfat i gn MNatgn) Me1tofcsd@rd g powdel s 31 diample 9

=

(@]

€-6. 91 Zr-4. 14Ta Exanpl € 4 of (% by atonj) present
invention 32 Fe-27.6Co-5Zr-3Ta Conparative (% by

aton) exanple 8 33 Fe-27.6Co-5Zr-3Ta (3 by

Conpar ati ve Tegtorgianes -were ok crytl obxbingl eng ofethe
pi eces were cut out of the end of the target materi al

as R el Hore-srFh i%e@%aﬁ%‘l’%%‘mentloned samples

31 and 33 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. 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. 2 that the microstructure of sample 31
{example 4 of the invention) is composed of a light-
gray Cc phase and a white Fe alloy phase. In addition,
it was confirmed by Fig. 10 that the X-ray diffraction
pattern.of sample 31 (example 4 of the invention)
showed peaks refiecting 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



31 and 33 in the sane manner as in Exanple 1 and
subjected to mcrostructure observation using a 5
scanni ng el ectron m croscope and phase identification
by X-ray diffraction neasurenent. Each of the above-
mentioned mcrostructure gbigrgation and X-ray
diffraction neasurenent was“carried out by the sane

ey had and, v th dhe Same %Pwesysmférénaﬁﬁf{%ft %EPI]LQ:

Fig. 9 shows a scanning el ectron m crograp

MY QS FUC T Qo OTMSEFPL B Blly 2 & 0. 1PhSPOPSrap tier ay
diffraction pattern of sanple 31. It can be seen from

Fifp1hdirad identieiesticctede 06 nagdt etB4 Ccdepnapeein
4 of the invention) is conposed of a light 15 gray Co
phase ik estrhidteafe bd | ye p@BeCo | phasleli andnthei Fewa3loy
confirmed by Fig. 10 that the X-ray diffraction

5 patharen of SmphicBSistexampte Us ofompesedvet tbhe)aFe
showed peaks reflecting a HCP-Co phase, an aFe phase
amhasp e dommpbsesrnepst bhie i apnyowhd spFasgr 20
internmetal | i c conpound, respectively. Mreover,  the
presence of ¥Heé pHARES \RSSCIMR HRAeRL B FAR Bhargeraprh

- 2 f the t t i ith X- i - |
ot A LSS PLERE AR X 12, THELS- B5ALNEEL o
Y S R A R O SR L PR e B30 PR P08 ot seen
| : : : o
10 380 ERTAORL I hADTR MOSH LML S GENTaRETeCpa €
11 shgVsr £ SERNEYARp B4 661 1 08 &1 €596 AP e OF -EHSE

m crostructure of sanple 33. Fig.” 12 shows an
structure and is composed of a light-gray initial
crystal portion and a white eutectic crystal portion.
In addition, the X-ray diffraction pattern of sample 33
15 (comparative example 9) shown in Fig. 12 shows peaks
reflecting an a(Co—-Fe) phase and a phase composed
substantially of a Fe;Zr intermetallic compound,
respectively. Therefore, the following identification
can be made: the initial crystal portion of the
20 microstructure is the o(Co-Fe) phase and the eutectic
crystal portion of the microstructure is composed of
the o (Co-Fe) phase and the intermetallic compound
phase.
Then, a test piece was cut out of the end of
25 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



X-ray diffraction pattern of sanple 33. It can be seen
10 fromFig. 11 that the mcrostructure of sanple 33
(conparative exanple 9) is a typical nelt-cast
structure and is conposed of a light-gray initia
crystal portion and a whitejgutectic crystal portion.
In addition, the X-ray diffraction pattern of sanple

3% dovd coMpPMAddve EXaiRhe Ddnshewp bR Ebgn 14rghews

peaks reflecting an a(Co-Fe) phase and a phase

compaserh] spsdardd akdy #isg me2fnréatvynehal bhfie method
_conmpound, respectively. Therefore, the foll ow ng

| dentid iRsdmple Tan Deb@del $hews nthéahagiysmal

portion of the 20 mcrostructure is the a(Co-Fe) phase

anee trEniEll By itcasuyed sdngpoTabbm b2 the PTF value

m crostructure i s conposed of the a(Co-Fe) phase and
Stmedsurgdetal |ic compound phase. Then, a test piece

was cut out of the end of 25 each target materi al

produced and a nmagnetization curve of the test piece

was asured by the sane nethod as in Exanple 1,
zﬁQQ§T%Wﬁ£h t he maxi num magnetic perneability was

etermned fromthe magnetization. .30 _curve abtai ned

nsafgiki §8. §&LC et eri al progeeed was
|l so measured] i

Xod = - Exampl e 1

I

3 . ErEeRR gt Nod —as P

Tabl e 31 shows the naxigaym per meabj | F¥§Re@stir @f BRgsent
Table—12-the PTE value 5 measured—|Fable +DVERON

<

No. Magemum nmagnetic NO3E.5 Comparative example 8
33 133.3 Comparative example 9
Table 12
Sample No. | Thickness {(mm) PTF (%) Note
Example 4 of
31 15 9.6 present invention
Comparative
32 15 8.1 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

10 dispersed, has the lowest maximum magnetic
permeability. In addition, PTF on sample 31 has a
relatively high wvalue and this result agrees with the
result of measuring the maximum magnetic permeability
and indicates that a very strong pass-through-flux can

15 be obtained,
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perneability 31 84.6 Exanple 4 of present invention

32 137.5 Conparative exanple 8 33 133.3 Conparative
exanple 9 Table 12 Sanple No. Thickness (m) PTF (%
Note 31 15 9.6 Exanple 4 of present invention 32 15

8.1 Conparative exanple 8_ 5 om Table 11 and Table 12,

it can be seen that the ta éet materi al as sanple 31
havi ng t he ] t v ' t se

conposed of ﬁ%ﬁg@% ﬁ%%%géﬁel%f?%gigﬂhsggcgﬁ%osed

Bl U Do S r e @F 8 §# N8l 0o-1Be U2 S P85 564, 2 RSyt BErhavest

maxi mum magnetic perneability. In addition, PTF on
sagder 3l has scricet @t VES Ve Dbyyal e @Rdchhasprgsel t
agrees with the result of neasuring the maximum

maged i <t jrey neRiEPtgo andl 4 nolhssd esohbbst bngeoy an alloy
strong pass-through-flux can 15 be obtained. 31 In

t heonresshtma iventeOfe asre hdispecsedi rukeénekyod Go-Fe-Ir
Co-Fe-Zr based alloy target material, a structure is

e B aikenniargel phakeriabnkasingga ofowarmaanehhd a
phase consisting of an alloy 5 conposed mainly of Fe

arRe et ey b reaRrRl eRFee P ing a3 et BPIYYPREF Get

terial having a |l.ow net i
rn%hrOugh—gauxgkan be gg%%fhe . As a result, stable
magnetron sputtering can be conducted in the deposition

of a soft magnetic film.



perneability and capable of giving a strong pass-

t hrough-flux can be obtained. As a result, stable
magnetron sputtering can be conducted in the

deposition 10 of a soft magnetic film - 32 - CLAI M5

1. A Co-Fe-Zr based aIon_s%gt[ering target material
represented by the conpositi"6nal fornmula based on the
at@d gug at i o:  (Cox- Fei 00-x) io00-(Y+z)-ZrY-Mz (20 5 X <
70, 2 SY <15 and 2 < Z < 10) in which the el enent(s)
Mis one or Aute-Eederenbsssel ££1 ﬁbéﬁQﬂ%éffnquHQget
consisting of Ti, V, No, Ta, Cr, , W Si, and My,
Whed ted i 8. phasite SMPOS asly of h&iGPomEds adonal akbeyupPhaBgsed
conposed mainly of Fe are finely dispersed in the

mar adie udtamic aofat hxe: t ATgetFered-) ioal (r+22-ZA-0h HROZK X <
based all oy sputtering target material represented by

t D .cohrposy t5 obfal arkdrang a% baskd) bm whickt bihe cetement (s)
(Cox-Fel oo-x) loo-(y+z)-Zry-Mz_ (20 < X < 70, 2 <Y5
131 dritl ones o axy ekemgneh Ihkeetedehren)the gsovhe

or nore el enents selected fromthe group consisting of

TICORB RGN L Gir Mo, - T2 ATarlom’, Sherdin2ad Mg,
L SR A Bat A M S 358
s MY o4 et RSt BB Fapnaly i o6
gg@cfmaﬁtoy p L&?F.sé]e Oz'fght%bé;e el?lﬁﬁ/@@éofgia:gf h;l\(/:g- aﬁo and
average graif) d-zfeOfr 300s4WN L7114 $SSputtering target

material represented by the compcsitional formula based
on the atomic ratio: (Cox—Feigo-x)100-(r+z)~2Lky-Mz (20 £ X <
70, 2 £ Y £ 15 and 2 £ 2 £ 10) in which the element(s)

M is one or more elements selected from the group
consisting of Ti, Vv, Nb, Ta, Cr, Mo, W, Si, Al and Mg,
wherein an alloy phase composed mainly of Fe is finely
dispersed in a main phase composed of HCP—- Co in the
microstructure of the target material.

3. A Co~Fe-Zr based alloy sputtering target
material according to c¢laim 1, wherein said phase
composed of HCP- Co and said alloy phase compcesed mainly
of Fe have an average grain size of 200 um or less.

4. A Co-Fe-Zr based alloy sputtering target
material according to claim 2, wherein said phase
composed of HCP—- Co and said alloy phase composed mainly
of Fe have an average grain size of 200 pym or less.

5. A process for producing a Co-Fe-Zr based



4. A Co-Fe-Zr based alloy sputtering target nmaterial
according to claim2, wherein said phase conposed of
HCP- Co and said all oy phase conposed mainly of Fe
have an average grain size of 200 gmor less. 5 A
process for producing a Co-Eg-Zr based - 33 alloy
sputtering target material according to claima1,

whi cf, (§Hﬁﬁ€%¥&ﬁ%rﬁé¥¢éﬁ MQ@@ElQKe§ééé§dﬂﬁéegop8ﬂgfﬁ 1,
obt ai ned 'by m xi ng Co powder and | oy powdér obtai ned

bywisith esdrigheli &8s iin@@ﬂlﬁ@euﬁa@ﬂeyiégéu%tmzaéhopbnger
treatnment. 6. A process for producing a Co-Fe-Zr based

aldistya igped tiey inpx ireg 0B pa@Er adndcaDdI dy ngowdee| abtta2ned
whi ch conprises sintering under pressure nm xed powder
olitai el diyt ini Py, Cor povdlerhanel amény (pbwdet o obt dpopddy
by subjecting Fe, Zr and the elenent(s) Mto alloying
t rrezgatament 7. A process for producing a Co-Fe-Zr based
all oy sputtering target material according to claim.1,
wHi ch con‘prl%é%r%??ﬁ%rf% RFRECHr@saure hExed banadr
obt i ned In owder ang IIo wder obt |ned

@d‘b‘f fgerFﬂenchar tamt%%a %?%ﬂf{fgygmoc ain 2,
alhﬁy treaInent roducj

e

BREEPTRI 45 ShUR rrer Bror Char B e Powder

pressure, &?&9%9§ﬂ§§ o "Plfille £ OBRA sl g&@béPgagEQEBed

a z@dﬂ@% 'e btﬁ%rﬁﬁh @HéS&Péﬁéﬁt?Q)ﬁﬁ £&0a1 ¥bying
the el ement (s
treatment.
7. 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.

8. A process for producing a Co—Fe-Zr based
alloy sputtering target material according to claim 2,
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.

9. A process for producing a Co-Fe-2r based
alloy sputtering target material according to claim 5,
wherein said alloying treatment is rapid solidification
treatment of an alloy melt.

10. A process for producing a Co-Fe—-Zr based



alloying treatnent. 9. A process for producing a

Co- Fe-Zr based alloy sputtering target nateri al
according to claim5, wherein said alloying treatnent
is rapid solidification treatnent of an alloy nelt.
10. A process for produ0|ng3§ Co- Fe-Zr based - 34
all oy sputtering target mat érial according to claim 7,

r I
\;"g‘:ﬁl .#‘.%2%. o%i&a n%é@arﬁé@é‘héf 5@@6%1@ to claim 7,

tTeat nt of an al oy nel
wherein said alloying treatment is rapld solidification

treatment of an alloy melt.



