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1 DESCRI PTI ON FE- CO ALLOY SPUTTERI NG TARGET MATERI AL
FOR FORM NG SOFT MAGNETIC FILM TECHNI CAL FI ELD

[ 0001] The present invention relates to an Fe-Co based
alloy sputtering target materjal for formng a soft
magnetic film 5 BACKGROUND ART [0002] Recent
progress in magnetic recDESCRPEION N0l ogy i S

Fecor d: no heap & 040 e T ReRSasERT b M8 heEPRaRObe
capaci ty. HowevergopNnGR®OEESR @IETTeragneti c
recording nedia for the I ongitudinal nagnetic

recording nmethod that is 10 now wi dely and comonly
used, in order to achieve increased recordi ng density,
recording bits have to be mniaturized, and the high
TECLRPRAQL Mg Whi ch can not be recorded by a recording
ead is required. Accordingly, a perpendicular
[0001hmgnetic recording nethod is investigated as a neans

for solying these prob and. i provi t he.recardi .

tons: ¢ Jhe Fiksci EngaRby Blrio AR rer e Aot B ateria
for folr%in@ a¥Bft ARGnédk Mk .ch a magnetic 15 film made of a

per pendi cul'ar magnetic recording nmediumis fornmed such

that the axis of easy mnmmgnetization is oriented in a
j r direction with respect to the nmedi um
BAC}%@E@M%FP\AM ch nmethod is suitable for increased
Kmozgecording density since even if the recording density
is increased, the dena%netiang field in bits remain

: S .
smal | Reeent Reogress 5t wRgRFUgAeordipg trghralegy 1spplprable; and the recording
dens S SHUPER Sl e CBllF RRERRMS SO ARRRRUES. Hower i
the cal@gfitdt ntgheoecirdgginmddia foayerlongitdams edgneticrredodidg ngthod that is
sensitivity and a _soft. magnetic¢c filmlayer i

now H6lg] 45 SRTTBB0LFAAR Oiies & feBiRYGRATTASS] FACRIGRERESHY. Figpiding bits

have #6302t YA EIHdGhE BSRHL BT iPRHicHBan3Hot bAFRERIBRYS a$Qkding head
magnetic alloy is adopted since excellent soft

is requipgh e tA ccoplingdp ratfegendicelar eggiatiedecordiBg Awethadis tnviestigated as a means

nor phous alloy for a sofi magnetic film an all oy
for SO?‘P?%&&%W%@%W&“%E?P%m&tﬁ%S “%%Cfeé}?}% th additive
el ementre perpeRdidiilaMNBa@ietie Yecbidifg matHediZs mbthodlih GMichid agnetic
and the like are already put to practical use gsee )
film rretpENT popEENTT aghatic rg@@ggrpg gyedium is formed such that the axis of easy

magnetization is oriented in a perpendicular direction with respect to the medium plane, and
which method is suitable for increased recording density since even if the recording density is
increased, the demagnetizing field in bits remains small and the recording and reproducing
properties deteriorate little. For the perpendicular magnetic recording method, a recording
medium having a magnetic recording film layer increased in recording sensitivity and a soft
magnetic film layer is developed.

[0003]

As a soft magnetic film made of this kind of magnetic recording medium, an
amorphous soft magnetic alloy is adopted since excellent soft magnetic properties are required.
As typical amorphous alloy for a soft magnetic film, an alloy film containing Fe, Co or Fe-Co
alloy with additive elements, a Co-Zr-Nb alloy film, a Co-Zr1-Ta alloy film and the like are
already put to practical use (see PATENT DOCUMENT 1, for example).

PATENT DOCUMENT 1: JP-A-2004-030740
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PATENT DOCUMENT 1: JP-A-2004-030740 2 DI SCLOSURE OF
THE | NVENTI ON TECHNI CAL PROBLEM [0004] The soft
magnetic filmof a magnetic recording nediumis
required to have a high 5 saturation flux density,
and an Fe-Co all oy conposed mainly of Fe having a high
DISCISQSUREQOIHTHE INVENEKYYNty is preferably utilized.

t the Fe-Co all oys, an Fe-rich Fe-Co
TECH&T{:G‘?%{%O]Q@Wi zed when hi gher saturation flux is
[oo04] equired. Since the soft nagnetic filmof a magnetic

recording nediumis required to beconme an anor phous .
film The soft megnstis fity of 8 magaetigreepdingripedipmdnrequired to have a high

facklitat hizati . ] :
s A3 RGPS os Il SR L raion
densityi3wesefablyitiized s eBurtier, dnfumgshé Fe-Cagilleys, anfFetrivhdfe-@o alloy is
. ma%net ic recording nmedium the corrosion resistance is
utilized ythen highghsatyangn Byx sHeddred| ements. Accordingly, some

docu ”Ef)a‘i%lge %?:%?f? ?&Ig]héﬁJ it o] Hf.a%ﬁéi’i% rgéorﬁ!ng RRAuE isTd&dired to

as Al 0 nproved corrosion resisStance (see
becomd Rn Aniddfhous TiliSiB s nbfesdaryG0 2d@ 84 e ent Which dacalitpies pmorphization to

However,, ere is the pr em that .the conpqgnent
e s ACE a8 AR e S BBl BT, when used
the soft %[H%hétf@ﬁl%goiai‘ﬁagﬁ&k?E&fr&ingﬂkﬁﬁuﬁ,tth@'éérfdsfdﬂl' resit@nee is not enough
control the conposition and the conmponents whe

n
only byrgtese glemestsut Ascondipgliaseme daguneantsproppsgdogher addision o€ elements

¢ th . e :
o S B Pn PP T, g B e,
for exdBEIBRT iIMoWdvemihidiats ths ptisbdn fhat the cogppaddicombadition of the soft

magneh c 20 recording nediumor the |ike and sol ves ..

magnetisdil mwoemercemplisated gnd Hhesefpra hakesdl dicalt th 4oty teagposition

and thB B3RP0l WnOARARL KAk RAR kYL @FR! PN AL on and
Iprovenent 1n corrosion reésistance possibly by

[0005pddi tion of a single element. TECHNI CAL SOLUTI ON

[ 0006] 25 The esent inventors ha [ .
| nvest AERPICGha! i PRASTESNSTRE 4P PO CBLE e P AT Lilpy spotering
target HBtetal RlrFornfihg § BMPGn&icSRd tHEPYRSL for faiﬂeﬂ?eﬁ&@ﬁ’laf fh&geﬁetic

per pendi cul ar"magnetic recording nmediumor the Ii

recordingimediumadutithe lilee @idevbies shet abovh descab@bprablesy theamaterial having Fe-Co

based g nsgq uensttg%\gfgtut%ﬁlgl% é’%}eoll? Ctzé&?%&’r\xlﬁ i@hl&)g%@ggtglﬁtcgrrgggﬁ rae%is%nce
possibly ¥ Addi@eh of 4 §R8Eklement.

TECHNICAL SOLUTION
[0006]

The present inventors have made various investigations on Fe-Co based alloy
sputtering target materials for forming a soft magnetic film used for a perpendicular magnetic
recording medium or the like and on additive elements to the Fe-Co alloy, and consequently
found selecting Nb or Ta, and a suitable addition range thereof to attain the present invention.
[0007]

That is, the present invention provides an Fe-Co based alloy sputtering target
material for forming a soft magnetic film, comprising: an Fe-Co alloy represented by the
composition formula regarding an atomic ratio: Fex-Coigo.x, wherein 10 <X < 80; and 10-20

atom% of one or two elements selected from Ta and Nb.
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30 That is, the present invention provides an Fe-Co

based all oy sputtering target material for formng a

soft magnetic film conprising: an Fe-Co all oy

represented by the conpositi®n fornula regardi ng an

atom c ratio: Fex-Coloo-x, wherein 10<_ X< _ 80; and

10- 20 Pmzfevaitty,ahe presend invientiorepronisies 8n EetCodiaset! lloyrspitaering target

. b. .3 Preferably., the prese Lnyentian provides
mater i for iF i UG MRRRl o BPTGS |07 GO TR L PPEPt P emens
selectddOdh ™D #ndSf t magnetic film conprising 10-15 atont

of one or two elenments selected from No and Ta. Also

pr ef er Absbyreferablyphegsenent invenion proidewandiesCe hased altpy sputtering
AP T A A By

250 orflegsieiadt whitly thePTE28Q0% od @S2, or of which the PTF is
10% or nore. ADVANTAGEQUS EFFECTS [0008] The present
i nvention can provide an Fe-Co based all oy sputtering

ADVM&GEQW?F?&T@rm ng a soft magnetic filmof a
icular

perpen nmagneti c recordi ng nedi um by which
[0008Bt abl e nmagnetron sputtering can be perforned,

t] [ . hi ghl ffecti t | [ .
br oduc T REpSerb s A P iHE R EE 0 SREAI g eine fafect fo
formi @%eﬁ%l%@ﬂeﬁ@n@eﬁla??ﬁ?iﬁ%%?wdr@ﬂ? Q39 by Which stable

e nost inportant feature of _present invention is _
magnetitoatsphiberingctall de pedoredde taselting 4 a Arghldeffactive tasheategit intpsoducing a

n Fe-Co al.l oy represented by the conposition fornmula
pmpe@ﬁﬁg?a?ﬂﬁw fECOY %%W@apgfio: Fex- Col 0o-x, wherein 10 <
X< 80, and as an optimal elenment to effectively
achi eve anorghization and_i nprovenent in corrosion

BESTMODE BEARLARBYINGOBY TAEIMYENTEPEent when  formi ng
[0009Lhe soft magnetic film and further, an opti nal

dditive amount is found for achieving 20 the
descr i Prdmaboipoeahitefeitare dfAR Piesehin evieatid@ois athdt &b ankdi Takare selected

is.the b f the Fe-Co b d all it f .
a5 an ARV HBRREO FHDEROAIAY FTEIRTEd CBi TR HURROS ST A Fogarding the
. egented b iehi : i :
o BRSO, DA SaSFIERESDL 2 LKl BRBSAL T i
amorphizatiet antsenpovdneerCin Sorraion fesistencexidssiplydly adinglh elesnent when

k h he hi ghest t ion. ti t .
formigt DR o PHMESI B AE MUIRH 4 R0Himeh A YA s OB 1o achieving

thede&q}b%%(if,\;%mnetip nonment when the atom c conposition
ratio o e to Co is
[0010]

The Fe-Co alloy which is the base of the Fe-Co based alloy composition of the
present invention is in a component range that represented by the composition formula regarding
the atomic ratio: Fex-Cojoo.x, wherein 10 < X< 80. This is because an Fe-Co binary based alloy
which is known to have the highest saturation magnetic moment among transition metal alloys
shows the highest saturation magnetic moment when the atomic composition ratio of Fe to Co is
around 65 to 35 (65:35) and a high saturation magnetic moment can be obtained in the case of an
Fe-Co alloy having an atomic percent of Fe in the range of 10-80%.

If it is necessary to maximize the saturation magnetic moment, the atomic percent
of Fe is preferably 50-80%, and if it is desired to lower magnetostriction as a thin film, the
atomic percent of Fe is preferably 10-50%.

[0011]
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around 65 to 35 (65:35) and a high saturation magnetic
nmonment can be obtained in the case of an Fe-Co all oy
having an atom c percent of Fe in the range of 10-80%
If it is necessary to maximnm z¢ the saturation magnetic
monent, the atomic percent 30 of Fe is preferably
50- 809 heelfelCothased dlloy dpatiariag target rosterial rd ghreeprossnt ingentiom
as n film the atonmic percent. of Ee | .
comprisee farptialy Homiasine poBIdTeseRTaeret Bmplhdsd Ny g s because
additichPHNE6} TWprodgEthe RS itlath (1R FLO6 bR 2EBY is atv@phiz@Nduring
conprises 10-20% by atom of one or two el enents
sputtesed, @od etthe sane timedheicatnsiontiesstarcee sapioued. adiRgerding e above
N Ta. provides the eff. . t-ha - G .
descrith it B SRRy Gu G e 1P} B ol g B Remosion
resistafiédEnd! theBmbiizaeibh afd @ stiffisiest @haeit isslessvharoVEd by atom and the
Regardi ng the above 5 described effects, it is
magnetigpiénm ig feduced wheR it ¢t mpEe Whan ROk bYRIIMo, by at om si nce
the cogrosi EhSbAf I8 @b RBisBhE and
not suﬁ ?%ling%l{l ﬂ@ﬁ@ﬁ i ?‘9?‘2‘”@?@’%{3 Ergﬁﬁ‘%g& ?/ at orﬁsand a
magnétizgtionyid s elore ddsirableitisat mdditice dlewleats is ond or tworedendnénsekoted from Ta

y atom T [ i n the anorphization, inprovenent in
anngb“r?‘Gé‘i“lﬁ‘? q?égﬁg%ﬁ%ét_oﬁhd magnetization, it is nore
desi r af @ FRat, RRH ﬁl'ld&es_F%{t@ﬂi’i?l afoct fafitfdl 6f thé Present invention, the
a

el enents selected from and No in the range of .
remairkier 6®4% thyn aboand Tarin theeabiowe deschhedkringt isdie anduia, end pgunavoidable

. t ar get teriagl qof .the.present.invention

mpur ol oot et P ORISR TRy 150, 7h0 Bt g spmponents of

oxygeh @R Bittoper Sreaiofl nioRe thaf d 08Mppia aue uaallidabld impurityt slemeiits such as Ni,
is desirable that the inpurity content is possibly

Si and) Altqthes thairtlie gpaeoreRenerts BFOMY HAse dan 1000 gan 1a fefal
[0012fi trogen are not nore than 1000 ppm and unavoi dabl e
npurity elenents such as Ni, 15 Si and Al other than
t he gaacesrdigne fieSprageat moentionr & it desiratilo Gat phgrid-Go based alloy

total . [001,2]1 According to the, present..iny {)I on, it
sputtefigg FERSt mAherel i 2 MARINRED @@ga%{wfﬂaﬁ%lyy af ?3 PERFhg
t ar get ' ' | i d i
Ir{@fr\%gf%eg%onrkﬁﬁgexﬁn}%}ﬂ&hw BOHRGARUsEd H?foﬁ%ﬁﬁ%ﬂ dflaysoft magnetic

of 250 or etron sputtering nmethoc _
film, teoause mhey/magreton sphttermgtmeshodis azmetbéd wiriehriaakies rap2d film formation

.fi]m because the magnetron uttering.nmethod.is a
posstL bR BOH AT BHEI BT EET FIATRD T EfTe TSGey fruf g pass though
the tal%gﬁﬁht@ﬂale’co W@gﬁﬁice*%%hhd?%la%nia%ﬁ%rﬁéﬁh Qrpadd-thrSughafUHerelid, and is

gnetic flux to pass through the target material to

charadterszed by feagsing thetrhagnetic Suxto pashihspegsthe farget material to the surface
ass-thro - f.l ux .r.egi.on [ j
e BB 8 R RIS g s o
sputtefiBg SiirfRle df ehe tARzebmbfetigewhérghe eignetid pdyaeabitisy afithd tacgek material
to _obtain the pass-through-flux necessary to causbe, t h?
itself s highna Aggoglingly, there are needs for reducing the maghetic permeability of a target
material itself as much as possible.

Preferably, the maximum magnetic permeability of the Fe-Co based alloy
sputtering target material of the present invention is possibly low. For stable sputtering
discharge in the magnetron sputtering method, it is preferably 250 or less, more preferably, 150
or less.

[0013]
According to the present invention, it is desirable that the PTF of the Fe-Co based

alloy sputtering target material is 10% or more.
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25 sputtering surface of the target material when the
magneti c perneability of the target material itself

is high. Accordingly, there are needs for reducing the
magnetic perneability of a tafget material itself as

much as possible. Preferably, the maxi num magnetic

per meabhib PTY nodans h@asseliCougnElkict oflaltarget mperialer Thg PTF is measured

o o B Pl S AT AR
passingBEBEIH (BB 4Pt tnh L&) OntRd fiRfAce tHerdoS, witich aletoldyca glamitatively

ess, nore preferably, 150 or less. [0013] According
measurepthe passpheesighdluxrviieh isdn a corditien sieylar it BagpritonsRErtepg system.

of, the Fe-(Cp. ' i
sl 5 AP PG RATEN 10 S0 Bl Mo for s
Through FRixtofICietilafrMaghetid SputteeingThrgess) ambibe PEH ibyetarnmeecibythe

of placing a pernanent magnet behind a target materi al
followifigPq¥a®@uri ng a flux passing through the target

mat er i nt f g IR of :

quant | A ey (it e AEk S EeBhdRl iRl i placed) /
(flux stréngth 60 Adoidition wherelagargeOmaterialgnadt macedp(@b) eri ng

t 5 An t ual ' f
,SA )é:%l_ Me ?Thq%"li]:" eggilégawg‘g%g{bm%é# %éggtrpg?n%gg%gtb %%(ﬁg@ggargnetron
sputtexgﬁ%ﬁalqgfre Q& QE%{%@O@?&% fn cfg‘gi:’tftb%fa'bﬂge TRy Q&dtsie dﬁg%%@ring

eterm ne ow ng equati on.

sputtedifi) XBY fHeunvestigatiogthly thepmsad iienions) itvik eonfirmer 4hajshe stable electric
; material .1s pl.aced) / flux strength.i ondj tion
dischaggiaa o obtanslyin faebrrn e whFEBedyH ng TP e e

[oo14forrelates with the thickness of a sputtering target,
and the magnetron sputtering requires at |east a )
cer t ai he/Bé-Ge basedolerspeiceringapigel materipleofdheprepgng invention can be

. discharge duri ut.t er ' |.gat | "
ovinf 5,83 AP g 3 B RISt owosin
range ShEGkA nfeltind HAALEER i€ B oYsin @b FeiCebased ali®gret material, or weighing

sputtering when the PTF is 10%or npre. [0014] 15 The
and mizéngBe parear, G Poydepla pevdergr NirReetder it desijed spmppsition and then
) . e i i b i f ..
st FREb P YERbBL 0 B5cf i B4 PE€chloy |l GERTRLRY by mactiin
it. desired conposition range and then nelting and

casting it to, obtain an_Fe-Co based all r aw. " .
mat er i gp ,o{)t@}n %p@qﬂeﬁscrgﬁg lwypﬁgt%@lgbbtﬁéeqnﬁ\%@ PTF, it is desirable
that, f@gé@h%g%ie TheR %ﬁ%@{nﬁgﬁ g dRE\EESovl dék and GRipb®Mer or Nb powder having

Ition a sintering the mxture to obtain
been weeighedt amd evixbd thydesired porfiposiiona teayixtura is pratsveedadsinjerpd at a

machjning 20 it. . -
pressure O i({b M%a or more and at a temperature of 1200°C or higher. This is because

interdiffusion of the mixed powder progresses by increasing the heating temperature during the
pressurized sintering, so that diffusion of Ta and Nb into Fe and Co progresses, resulting in

reduction of magnetization as an Fe-Co alloy target.

EXAMPLE 1
[0015]

The present invention will be further described in detail by the following
examples.

First, Fe raw powder, Co raw powder, Ta raw powder and Nb raw powder each

with a purity of 99.9% or more are prepared, and are weighed and mixed into mixed powders to
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To obtain the above described | ow pass-through-fl ux
and high PTF, it is desirable that, for exanple, when
sintering Fe powder, Co powder, and Ta powder or Nb
powder having been weighed ald m xed in desired
conposition, the mxture is pressured and sintered at
have the cqmpossionef gachiiggeimatesal shopa Bdablatl ta Makepe Thg obtaingd mixed
c
powde%%grg%aa{ f('jlli]édq \/\g) m11% ?ﬂgélrdea %1g§s %HC? ﬁeégsggglhﬁ égdtl%d;é E‘?desgélllegxdy sintered
by hotli¥EE ptdskiag Golobta@ 4 dmeteredbeds Uf | #Emnsinrdianétegx 1S enrh hathickness.
diffusion of Ta and Nb into Fe and Co progresses,
The sintegng tsipsgformed waslgn eendationsfof dheRRApiEE ¢ Og%C,aﬁprﬁ@u&pf 100 MPa

and a GoiG8H £ HOUr o PP RGNS PRDB LT U 257G Agressure of

100 MPQ |ah@¥.\"h8gl1nget¥rﬁ$r8f ¢ ﬁourF 'féﬁSamﬂ'f@s N&Vg-PPWiEte otﬁ;ﬁnécﬂé@htered bodies are
powder, Ta Taw powder and raw powder each wth a

each shm:rdl mtsp teb t&getd%vonatenale oﬁl%ﬂ mnemahadeteland namen the¢kylessd With

nto xed ers
regard 3 SaURIcE o | 9P Bete QARG ELeREd B HENRTATY S pasesseq to be 164
mm mto@arﬂab@x s lﬁfrﬁ&an@ n'a‘b?f%d avﬂ%% c%pﬁer%sﬁh%f ;Blgﬂe‘%ﬁ 180 mm in
into mld steel capsules, degassed and sea
dlame&tl laslerﬁmeﬂt}luykmsmtoemﬂda arbE/e ﬁoﬁ)aseﬁmlbﬁtargetpnawl ngWith regard to

tain a sintered body of 180 mm.in dianeter x 15
Samplpsqurﬁ -dkrwg o therphbaigg ftaaer FRg matepialsribprosessehipdhe 180 mm in

dlamet%gg%l\}ég\qg %hlg%ne@s L @o %E?e%l%ﬂﬁg ?lﬁte?E‘é%%gétq?ﬁgnal

[0016No. 1-7, and a terrperature of 1250C, a pressure of

100 MPa and a hol di n%}etgl me of 2 hours for Sanples
8- 11. Hnihegnrgieran satierias aepthnsdising eaeh targetppteral eé@med above, a

thin ﬁ]?%f’l(? ?] lgﬁége&qgv ﬂro'nad ggz sgfsuﬂs% tém'l*lfé sﬁ%@@fg%g&tlon is of

an Ar ﬁr,essurceoﬁﬁ.G Ph,emdhhemnbnigtetacgeipovmmmﬁﬁml WI S is

processed tq be 164 mmin dianete i n . .

P ClonBaSrestls GBS 89 AHOE G0k TLSiSh EABEl Vi adm is
immer8&d 1%%@%1!&1 fok@4HoRFREr € ShotifinMible . t rlh%ﬂl%sls tHe%aﬁ'lBl%@ with no

an - based all oy target materi al regar d
corrod§a mlaese mdxca@d by,O ané thefsamiplesotithed mmbded rag®tar¢ mdacated by X.
[001711?; erials is processed to be 180 mmin dianeter x 5

in thickness to make an Fe-Co based all oy

[TableSQuttering target material. [0016] By the nagnetron

sputtering nmethod using each target material obtained
SampRhQYe) G RPN mlof O R ECkiles | o Remarks
Is of | (egs-Bosspressure af 0.6 Pa,X and the fmk Cogiparative example
2 oo oL ebClEl s n dn cach soxphe-withla foipr D e drample
3 (Fess-Coss)ss.s-Tars O Example of the invention
4 (Fess-Co3s)g0-Nbyg O Example of the invention
5 (Fegs-Co3s)s8.5-Nbyy s O Example of the invention
6 (Fess-Co35)s5.5-Nbya s O Example of the invention
7 (Fess-Co35)38-Nbg-Tag O Example of the invention
8 (Fe30-Coro)ss.s-Tayy s O Example of the invention
9 (Fego-Coy0)ss.5-Tay 5 O Example of the invention
10 (Fegs-Co3s)gs.s-Tai4 s O Example of the invention
11 (Fess-Co3s)s0-Tag @) Example of the invention
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imrersed in pure water for 24 hours are shown in Table
1. In Table 1, the sanples with no corroded area are
i ndicated by 0 and the sanples with a corroded area
are indicated by X 20 [0017] [Table 1] Sanple No.
Target conposition Corrosion resistance Remarks
[0018]at oml 0 eval uation 1 (Fe65-Co35) X Corrpar ative exanpl e

(oo, RS S g TR R TS s o o

corrosionae$st&iadon Foconlizmedthax a ppdketo bk obhﬁleldrfmemhicmtallﬁle phase is not
(Fe65- Co35)88. 5-Nb1l1.5 Q Exanple of the invention,
observehegg tegsmiries bsorpe 4n@r@OE§<ap£wréh%fthﬁ Wéumﬂ%wgreﬁﬁlzatwn of

ol 555 TSN 145,y URTE ey AR A o T

INDUSFREC @0 R0P88 The TatdleSar@ rEeaameﬂ by dbrotihg a ithiv dibmiod pad M thickness

Fe65- Co35) 85. 5-Tal4d.5 0 Exanple of the invention 11
on an éwéﬂr%bm@onm@@ SRULRPE @1cHtock s CHYigH O the ubstrate to a size of

f f I

0 m 94y 850 VRS TSAR) SIS AEIMLBLCRUBIER. M messr
resultsiﬁegmﬁ&ﬂmmadletmat a peak to be obtained froma

crystalline phase is not observed, and the sanples
[0019becone anor phous. Further, the saturation
[Tablerﬁ‘gnet' zation of 5 Sanples No. 3-11 is neasured using

vi brating sanple magnetoneter VSM 3 nade by TOEI

ST RYargé. conipbBitioThe| Samphteon magnetreatsur ¢d by f
SamplgNﬁL:i n fil fatem%m i n thi ckness (Ion an Si <‘ubstra?§a

3t he H@gggtm@9%§nmh%eflng nethOdwuihen cuttiﬂgmﬁmkofhéinvmnkm

substT O.d.Size of 1O MM and | apptyin ; :
4795, 7 espgom)so 28n _exter nal n’@ etic field EgﬂXplp%fﬁl}%mvennon

5rreasuf(E<€é5 (osidls b, 24 € Shown i n 1Tl e 2. 10 Fe@dlE of the invention

6%;2%‘]?][3%;”@ '3';5;@ B3 N%( Q ! a5 gfe E\m(): [? rtiron Sat ﬁ;(g&lll)l%%f the invention
7 (Fegs-Coss)ss-Nbs-Tag 1. 61 Example of the invention
8 (Fe30-Coro)sss-Tam s 1.41 Example of the invention
9 (Fego-Co0)ss.5-Tays s 1.37 Example of the invention
10 (Fess-Coss)ss.s-Tajas 1.15 Example of the invention
11 (Fegs-Coss)go-Tang 0.50 Example of the invention

[0020]

From Tables 1 and 2, it can be seen that soft magnetic films formed by sputtering
target materials comprising one or two elements selected from Ta and Nb of 10-20 atom% in an
Fe-Co alloy have high corrosion resistance and saturation magnetization suitable for a soft
magnetic film of a magnetic recording medium. From Table 2, it can be seen that saturation
magnetization of 1.1 or more can be obtained when a content of one or two elements selected
from Ta and Nb to be added to an Fe-Co alloy is 10-15 atom%, and that it is desirable to control
the amount of Ta and Nb in a target material within 10-15 atom% in order to obtain a soft

magnetic film with higher saturation magnetization.

EXAMPLE 2
[0021]

Sintered bodies of 180 mm in diameter x 15 mm in thickness having the atomic
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3 (Febs-Co035)88.5-Tau.5 1.46 Exanple of the invention
4 (Febs-Co35)so0-Nb20 0.89 Exanple of the invention 5
(Febs- Co35)ss.5-Nobu.s 1. 78 Exanple of the invention 6
(Fe65- Co35) 85. 5-Nb14.5 1. 23 BExanple of the invention
7 (Fe65-Co35)ss-Nn6-Ta6 1.61 Exanple of the invention

ratio c8mpEBROr CHFOIsIS03s)sshealial L sard made Bxasipliler ornrdigo EX/EYIPLB except

9 (Feso-C020)s8sTaj i .1. 37. Exanpl e, of k ventqd on
for the fgmpRaRes copkyiag qrerdjisific DEATRL Suin b Bl ¥ * A Hhered
bodies 0 E4thisAbed it R8I hSRridia 40 180 bih xdambier @f7 hfdn thickness.

invention [0020] From Tables 1 and 2, it can be seen
Sputtetihgtargaiatersinet 180 rhinl indianwateredS bym gpilickeessragd of 48Qmm in

mat eri al s conpri si ng one o[r%n%aﬂhel enents. sel.ected from

diametep xS famNp thieknegs aig Madsim gavegaLgrial\PbiRiged- hi gh

corros . I esi . {1 [

Cor ! 02 BGRTSRIGR [IGIRL 0 B TGOSt s
collecte® GRb R NTRE taugst row afitefabl Madk abote, Al tikemasgenizitiomtcurves of the

_saturation nmagnetization of 1.1 or nore can b%
specimsis aieraersiied MsEEadAE arasnglic progeTdies mpsusing derice TRFSA made by
r Ta ;

wOEt OB GOL AT ARANinL e RALSLphaofly S Rt
obtaintdh magnmizatiorofuryes, amblardishown & Talg2t material within

10-15 atonbo | t bt ai ft t] i| .
€ hRHEE (568 STPBE ARG k) SR faresh MRS AbOve i
measull'%? tg# isShOWR £ 0ati0d] eacRhl ASAufeidnfs £t PEBbRiedbadéd SIASTM

d
I ckness having the atomc 8 ratio conposition of
F1761(0e@fanCerib)ess Msthnd Tor Basa Tarongh &luxnotCisubdr Magnetin fevttermng

LE | exc for.the.tenperature condition of the
Targetggtﬁl\qg%@f"&tﬁ%ﬁgﬁ‘?§§li?‘?1fé’tugﬁ'8§ﬁwe%ﬁ 'Y4bl e 3. The sintered
bodi es ey AR Ehixc@Lnkitif a ChRdition GBbrerAtatdeRinetetial is placed) /
of 180 mm'in dianeter x 7 mmin thickness. Sputtering
(flux strenggbtin rebediiion whefe ali8@etmmierialdis antplaged) (%) rm i n
[00221 hi ckness and of 180 mmin 5 dianeter x 6 M in

hi ckness are made fromone of the raw materials
[Tableofjt @i ned.  Specinens of 30 nmin length x 10 nmin
wi_dt

X B mmin_thi (‘knpqur;&;p élénl L ect p]:\:l‘[ from one of 5TE
t|adgaperenie penditiqnadfs get s 4 nilagpaim magnetic
Samp%?ﬁ?ﬁm isoftatie PEssingf ¢ h imendar PHRSADIMEY %)
12si ndg a DC nma@@eCi ¢ propeérti es feasurijng deviZdé TRF5A 10
de by TOE TRY CO., LT The WMaxi mum netic
lrﬂr meabi tvll‘!zdsdyuet erm-hed fror%. t-he 1259 12
14 1250°C 5 75 15
15 1250°C 6 75 13
[0023]

From Table 3, it can be seen that the maximum magnetic permeability can be
reduced and the PTF is improved by setting a higher temperature condition of hot isostatic
pressing during pressurized sintering when making an Fe-Co based alloy sputtering target

material of the present invention.

EXAMPLE 3
[0024]
Next, specimens of 30 mm in length, 10 mm in width and 5 mm in thickness are

collected from one of the target raw materials of Samples No. 8-10 made in EXAMPLE 1. The




10

15

10 obt ai ned magneti zati on curves, and are shown in

Table 3. Further, the pass through flux (PTF) of each

target material made above is nmeasured, and is shown

in Table 3. Actual neasurenmen@s are perforned based on

ASTM F1761-00 (Standard Test Method for Pass Through
magneﬁkanona:fur\@s of tHese sp\eagmls ace rﬁpamteénn agimikamyane) tot BXAMPLE 2.

determ ne the PTF t.io
The iyt RAgIERETEBIY o e 1 B ERE AR curves,and
are shm RItaBle 4.5 placed) / (flux strength in a condition
where a target material is not placed) % [ 0022
[ Tabl eT18]pasathsoughnbix (PaFpef each targetonaiptia @ﬁ @mpfpa}l\bbﬁ 10is

sl £ SEol| TAL o005h s RO 055 e

EXAA@ﬁJJZSOC 5 75 15 15 1250C 6 75 13 [0023] From Tabl e
it can be seen that the nmaxi mum rmagnetic

W02ﬂperneablllty can be 20 reduced and the PTF is

[Tﬂﬂe4gproved by setting a higher tenperature condition of
isostatic pressing during pressurized sintering

g l\é\gen maKarpe campbsitiGo baJergeathichyessput Meximgmtraagpetic PTF
AMPHat%er i al _of(atbmBo)pr esent i nviemh) on. EXANVRIERENgability024] (%)

825 I\Iext(Feﬁm(;)g@m&uqf 30 mMmmisn length, 10 nB8in wdth 26

and— T T e ess re—C ||eCIe'fromo] of tne 10
targ*t( &;ﬂi‘t&grﬁ Sanples No. [ 8-10 nm in
1EXAMPL EFdgs-Ci039353- Tajmgn ti zatison curyes of theése 19

Speci mens are neasured in a simlar nanner t 0 EXAVPL
2. The maxi mum magnetic perneability is determ ned
[0026F r om t he obt ai ned rragneti zation curves, and are shown

Tk 0 PRS HE Hate 6ETE b SRS B arge

materig ¥Whe Fféséﬁ%mv%nﬁon l?zfstsﬂﬁtméﬁ? Q’q‘F rf@f‘”&@é’tﬁc Alsehfrgs.formed in

a sim manner to EXAMP
INDUSTRIAL APPLICABILITY
[0027]

The Fe-Co based alloy sputtering target material of the present invention is
excellent in corrosion resistance and therefore applicable to producing of a stable perpendicular

magnetic recording medium.




[0025] [Table 4] Target conposition Target thickness
Maxi mum magneti ¢ PTF Sanple No. atonto (nmm
perneability 8 (Fe30-Co70)s8s-Tally 5 38 26 9

(Fe80- C020)88.5-Tall.s 5 130100 10 (F (+

e65- Co35)85.5-Tal4.5 5 66 19 [0026] From Table 4, it
can be confirmed that the E&ADMSased al l oy sputtering

t ar get 0 mat er | of the present. i.nventi .
L sat £ chehe st pelig GEERaeyR! B sBlif gt megredc ilm,
comprdfigk! CABILITY [0027] The Fe-Co based alloy sputtering

target material of the present invention is excellent . )
i n corangis-on allew represarted Ay she qosmesibion forgpila regarding ) atomic ratio:

roduci n stabl e, per pendi cul ar 15 nagnetic
Fex-C @%r‘%}eﬁ%ngéé%%@gﬁgd CLAIMG 1. An Fe-Co based all oy
sput t e1(-D@ afoa?g of ofibEkoddlerhéhts §edéciddfgord Ta@hd Nbagnet i c
film conprising: an Fe-Co alloy represented by the

2. conposTha EmCop brsad) adloy spettesing gargel raatenal doy igrming d soft magnetic film
Fex- Col. 00, : [ < : - . _
o SRR) SIETE 80 e G s S i 101
atom?4ef a0 raserdwalclomyensguetdeasdi frgn TamgeéNbrat eri al for
formng a soft magnetic fi]m accordi. to claim1, :
wher oi G FreCprSs ARy SaUiaTIg o SETIRER I Ratijgea Sot magnetic fim
0 r‘ . - . . m 1 .
o8kl EAREEGR iy AR PP IRl 420 e
4. all oy FmiFe¢-Epibaspdtaioysputhaingtargkt haterifldonfomying st magnetic film

ragneti.c film .agc [ to.claiml1l wherein the
accor@-omdﬁ@fql%&ﬁgﬁe@%epﬁs;w/ heH BB i s 250 or |ess.
4. The Fe-Co based alloy sputtering target naterial

for formng a soft magnetic film according to claim
1, wherein the PTF thereof is 10% or nore.



