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DESCRI PTI ON METHOD OF MANUFACTURI NG MAGNETI C RECORDI NG
MEDI UM Techni cal Field: The present invention rel ates

WO 20H0Ne2hod of manufacturing a magnetic recorf@Ing2008/069291
medi um used in a hard disk device or the like . Mre
specifically, the presentli-nvention relates to a
nmet hod of manufacturing a magnetic recordi ng nmedi um
capabl e of renoving a carbon fil m deposited on a

surface of a substrate; di rrier by ashing
treatnent and reducin%Eggﬁéﬁﬁgfgﬁ of dust and gas

rea | o
B e S G L S

field of magnetic recordi ng nedi uns and anong ot hers,
magneti c di sks. Recently the recording density has
Techpakchihcalianlys conti nuously increased at trenendous rate
to about 100 tines as high as that of ten years
beffheepr &b anet Sirfueatt itechadhagseiso kank thupdset maammfacturing
increase in the recording nmedium One of the key
a magrehho regicesliing medeahnsledgyn faohardrtirsdd devgeslamdihg Like.
characteristics between a magnetic head and a magnetic
Morer gperdfhgam i uble BrrEerdsInvEsitiant retlatesstopy method of
system cal |l ed Wnchester Style in which basic )
manudgstRrisg BebagRAtAC MRFRIG R hEI 1A CaPaRgRePf cremoving a

recordi ng nediumis defined as_contact s|ide ead ,
carbiFobt 1 PRSP gt P TRsGe hacBHES hik Rt habiirgf carrier
by agk%rr?g %Irselétgnreln eghd reducing generation of dust and gas within

the device.

Background Art:

In recent years, recording density has considerably
increased in the field of magnetic recording mediums and among
others, magnetic disks. Recently the recording density has
particularly continuously increased at tremendous rate to about
100 times as high as that of ten years before. Diversified
technologies back up such an increase in the recording medium.
One of the key technologies is a technology for controlling
sliding characteristics between a magnetic head and a magnetic
recording medium.

Since CSS (contact start/stop) system called Winchester
Style in which basic operation between a magnetic head and a
magnetic recording medium is defined as contact slide, head float,
and contact slide have become mainstream of hard disk drives,

there is no avoiding sliding of a head on the recording medium.
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there is no avoiding sliding of a head on the
recordi ng nmedi um Tri bol ogy-rel ated probl ens between

WO 8993 3et i ¢ head and the magnetic recordi ng R&IdiPa#A8/069291
are fatal technical problens up to the present. Due to
this, abrasion resistance-Zand sliding resistance of a
medi um surface serve as significant gist of
reliability of a magnetic recording medium and a

T R G SR e B T udlRTy and the
magrflRuel 0ned ARl FREOYEL 4 LLLAI oo BLM B OhRGL B (il B8 the

varil o S mat eri a ave peen propos

pred¥H echian thﬂ’sOfakSﬁEszwB@Eh%téﬁ%@raq{dlglﬁa%a@eé:r&ﬁnce
general vi ewpoinfs of I'mformation, durabilify and

of atﬁ@dhhhesuﬁfgééhﬂﬁréé|dBléiQHwﬂﬂdénQﬁgh@YleaﬁelD@blllty of
protection filmof the magnetic recordi ng nedium The

a magaebos dddanding arvde nid, omad laypfot setiby OV, methask-icating
Since filmformation conditions for the carbon film
filmdanédhleyl B¢ edhacked asiaonagrst st dnde aveaB8en continuously
characteristics of the carbon film the conditions are
develemed mper tiamroverlintigr ,this i -ove recording
density, it is preferable to make reduction in a
fl ?Fﬁ&eﬁ&l@ﬁlt féflmsh @agey 9t V@O, Tt Sricsadd Ve hapn
nunber of revolutlons ?f t he di um and t he Iiée. ,
PropREESY af S/ PR sﬁé‘rrwa H?‘ﬁé’fdg}?%ﬂﬁ% LS TREGUALRY Fofium.
et| recQ! dj (@3] th hand .
Fron JenTRol By e PRy e B TRo o e oheb s Ruhlid ddigna e Like,

o aE s g oo GERUESS o T U ATEEEL o o
nagrB®PhecAdiiddMmedium. The carbon film is conventionally
formed by CVD method. Since film formation conditions for the
carbon film directly affect corrosion resistance or CSS
characteristics of the carbon film, the conditions are very
important.

Further, to improve recording density, it is preferable to
make reduction in a flying height of the magnetic head, an increase
in the number of revolutions of the medium and the like.
Accordingly, higher sliding durability is required for the
magnetic recording medium.

On the other hand, to reduce spacing loss and to improve
the recording density, it has been required to make a thickness
of the protection film as thin as possible to, for example, a f£ilm
thickness equal to or smaller than 100 angstroms (A). Due to this,

the protection £ilm having not only smoothness but also thinness

and rigidity is strongly desired.
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t hi ckness equal to or smaller than 100 angstroms (A)

Due to this, the protection filmhaving not only
WOIBHYiAdss but al so thinness and rigidity is P&IFBAYBH69291

desired. Nevertheless, if the thickness of the carbon

protection filmformed by-3-he conventional sputtering

filmformation nethod is set to, for exanple, be equa

to or smaller than 100 A, the carbon protection film

ler than _the carbon pr |
ol PR RROESE oSy o 1A e KD reAGY HREecton
L e S B ARy T P R P e 8§ e thod

is Ot the Qb%sgﬁaﬁ%ﬁgqekgogghélh%QhSEogﬁa§iéanﬂgn&P?ﬂ A, the

that formed by sputtering met However,

carddie gmithed iofn fanm noritdie 1y bols o ot ecd i onyd+dvm st g
the sputtering or the plasma CVD nethod, carbon is

degositheg@enet rothgtafcassUaf AEEhOH as SHPSHIaéRa bU¥D method
al so on a surface of a substrate-holding carrier and

has baeohe ke iinrs tar efand of fudrenmetbodde/ foemihly saacdeposigt@ection
anmount of the carbon increases on an exposed surface,

filmsintemaneaebof rdepesittien £athdorineddeeitbe widsha EFDtethod

i exposed surface by internal stress or the like. If

1s hagppenipariyeidd é@ﬁ@r hhet ByrmedPypEEE PRLBERBERI G hod.

the surface of the substra rotrusions are forned

on HRVEYFFaci bR the %ﬁ%togfr (’;géé‘thSntF?I FREReR IR ggEion
o] YT SOSS, Lol o 0e3uLe (L SaCvan! BBl Y, oo 5o
e SEIBBE AT AR LLPLYS (DL DELIGH 29T B8 o race
of aiggggﬁggggggg%?gﬁg;?%ﬁ#?%%H%%ﬁQ§§aQEkEhﬁnfélfﬁiﬁF¥brmation
device. If a deposition amount of the carbon increases on an
exposed surface, a film made of deposited carbon is peeled off
from the exposed surface by internal stress or the like. If carbon
particles generated by such peeling adhere onto the surface of
the substrate, protrusions are formed on a surface of the carbon
protection film and locally film thickness failure occurs,
disadvantageously resulting in product failure. Particularlyif
the carbon protection film is formed by the plasma CVD method,
the film made of carbon is higher in hardness and higher in the
internal stress of the film than carbon protection film formed
by the conventional sputtering method. As a result, more carbon
particles are generated and the above-stated film thickness
failure and the like disadvantageously occur.

To prevent generation of the particles stated above, there

is proposed a method of performing ashing removal on the carbon
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by the conventional sputtering nethod. As a result,
nore carbon particles are generated and the

WO298%/&782at ed fil mthickness failure and the [RGQI&P2008/069291
di sadvant ageously occur. To prevent generation of the
particles stated above, tlpre is proposed a nethod of
perform ng ashing renoval on the carbonfil m deposited
on the surface of the substrate-holding carrier by

£ 1y o S Ot ASCPBALAGS. O & 1D GG Gt 00D s 9 rer
.Furthernore,. to prevent the film.gdeposited on e
by it OSSR ot R & a&arrb%ﬁeoeéa}ffnt
I off . a at t .f.or S| el
App lg’ g%otg ?)tns Loafnlcgl cet%r é\g)?;' bly1 rzoug%?n?azlgdt ecng ﬁdréfgak%leﬂo’f

i j (1S€ ; I e
P B, b PR S P00 ONDl gy JRRRGRRCor ne

substiaw\eho IIBGRNER Y ri brNasoR erN rdepbEeddtOr f Ukt PBEatment for
I nprove cl eanliness of the surface of the nmagnetic

suppreseitiggestdhymn 5O dapolsd tsubh eTe d tigdye biyhfoughening the
recordi ng density of the magnetic recordi ng nedi um
surfteh odint et drer abaw 6-ss atredid rpreoc ddere, fpordstansl ®f Jddpmnese
carrier on which plasma tends to concentrate such as
Pategrg Sppfl itded iar isdid-Qpempdl .+ 12086 1ISiaF40ted to ashi ng
whereas portions of the carrier on which |ess plasna
t eHRY VG reohEERP LAY el SRS RN adepbred ok Fihekledt Hirrove
i nsufficien i}y subjected _to ashing. This results in_,
Clea&q-rl&%?sqt Qﬁc% i AYMAPER @SnEP%tIP%Wg%?l%alf%?ﬂ%n%a}ﬁ%%um S0
be reduced .and it is difficul.t to, redyce fects .
25 e AT ORI R PESE RS R B0 o ddasgietic
recofrjd!i'ﬂgo%et&l%nnagﬂgtchcofﬁ§oEﬂéngbfo'vlemstated procedure,
portions of the carrier on which piasma tends to concentrate such
as ends of the carrier are positively subjected to ashing whereas
portions of the carrier on which less plasma tends to concentrate
such as flat portions thereof are insufficiently subjected to
ashing. This results in circumstances in which generation of
particles cannot be reduced and it is difficult to reduce defects
deriving from the particles of the carbon protection film on the
magnetic recording film.

As stated above, one of causes for generating particles
deriving from the carbon protection film is difficulty to improve
the cleanliness of the substrate-holding carrier itself. A
method for improvements has been desired.

Moreover, according to study of the inventors of the present

invention, the carbon film deposited on the surface of the carrier

cannot be completely removed mainly in the flat portions of the
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A s stated above, one of causes for generating

particles deriving fromthe carbon protection filmis
WORMPYIEEM2ty to i nprove the cleanliness of the PCT/JP2008/069291

substrate-holding carrier itself. A method for

I mprovenents has been des+3-ed. Moreover, according to

study of the inventors of the present invention, the

carbon fil mdeposited on the surface of the carrier

S b | | d i nl in the flat ,
car N e G e LAPr LR LR i o SR ﬁ'él%agﬁifﬁ@n?[] astheRtdue.
. ' i At fi dt t hi
e S B 3 S L SRR COR LA,
. o .
cfyenicarsioriatc o nd? il gutigrodn goller o
anotiHEY OVEIEN ok 116h r@eaikh N dengAde Of 4 he JBanetd Grher

recordi ng medi'um and obtaining of stable quality, It
imprcrareRes sial YeHeO raveird ied g8heh t§f oEONReNEAYSe 1 B8 ecording
than intentionally used process gas in the vacuum
medichaeier obtbihsngt hitrefairle gqakidtgesit etk heda¥Raaveto avoid
such em ssion. The present invention has been made in
emiggight odf cohponebie-dtharedhpnobheestidhal 3y asabpectest gas
.. the present invention to provide a manufacturing .
in thet frelesEdsimd st mhbuf e thsined ox snaghee | de siawsst dongnprove
medi um high in recording density, excellent in
such &rsfiRP and reproduci ng characteristics, and stable

A LSRR B
s BEIELALL 0 BB LS 9,1 Lo REPL 0 PLL s nvonson
to RYHE %'&Mé%ffﬁnﬁ%&@r%gié %P%&H‘ﬂfe@&%ng a
magnetic recording medium high in recording density, excellent
in recording and reproducing characteristics, and stable in
quality by effectively reducing a carbon film deposited on a
substrate-holding carrier, suppressing generation of particles
to follow peeling off the deposited film, and also suppressing
emission of outgas originating from the carbon film deposited on

a surface of the carrier when the carbon protection film is formed

on a substrate by a CVD method or the like.

Disclosure of the Invention:

The inventors of the present invention made utmost efforts
and studies to solve the problems. As a result, it is discovered
that the remaining carbon film deposited on the substrate-holding
carrier when forming the carbon protection film on the substrate

can be efficiently removed by providing an ashing step using
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a surface of the carrier when the carbon protection

filmis fornmed on a substrate by a CVD nethod or the
WO 30R¥0S7542sc| osure of the Invention: The i nventf§TaIPaq08/069291

the present invention nmade utnost efforts and studies
to solve the problens. A-s-a result, it is discovered
that the renmai ning carbon film deposited on the
substrate-hol ding carrier when form ng the carbon
rotection filmon the, substrate can be efficientl
oxy o B 68 By "BrEb] GPRG GhoACH Mg raran LS Ruoky e pPaska the
carrd® e.rafct%'}dlat 'socrprfo@QPelft%léﬁjtg.n%n@ ?tﬁagﬁoelttiacgereté)oz_lcﬁen medium
C etaching

arrier after a step o magnet1 ¢ recordi ng

aftege‘%iilim %fotr‘?[{affiidr{nfﬁnpactﬂeo%a;ﬂﬂ@rlt %}%o?%erfoefe aapdstep of

efore a step of attaching the fi ormation

attaSubolgr Bh € i iR 1eRilcH subPer M 8 @0 the iHrdiSGOVERRH a1s0,
that "ashing efficiency is greatly inproved by applying

it ia gngoevkeech ehdtt ashhfgoxygesi Phas bs t §rgeey alfproved by
convergence of the plasma, particularly inproved by
appliydng agnmagmegnet iftidlicelw mdar oxyoem @laofma e cprrdrette
on which nore carbon is particularly deposited.
conviggenge tife Givee sdr@sniany grtritdculelrdtve sinporavesl flgt | wimigag a
respects. (1) A nmethod of manufacturing a magnetic
magnedd6r §i AgdnRertin desriss: ef i Hhegant tdrarn el ghipgre carbon
, steps of sequentially transporting a film formation
18 Péﬁ%&?Pi@ﬁa’t Oeansd &6t a Vamelgr F%?opﬁeE?BFallPﬁ’;@nGﬂon
%1ted t o _one another; and form ng at

1 %han%er co c
TeLat&5st-Ca #ﬁ&g?}& CHRIMEETE S Sar bon pr ot ﬁCti on fidl m on
2 . . , b | _
bl S b6 WORCELD e P

havi n subjec e7car m 0S|

char@P¥e24R8HNG ORI 12 $IHTIRGSg steps of sequentially

transporting a film-formation substrate attached to a carrier
into a plurality of chambers connected to one another; and forming
at least a magnetic film and a carbon protection film on the
film-formation substrate, wherein the method having a step of
subjecting the carbon film deposited and adhering onto a surface
of the carrier to an ashing treatment in oxygen-containing plasma
generated in a chamber after a step of detaching the magnetic
recording medium after £film formation from the carrier and before
a step of attaching a next film-formation substrate to the carrier,
and wherein a bias voltage is applied to the carrier when executing
the step of subjecting the carbon film to the ashing treatment.
(2) The method of manufacturing the magnetic recording medium
according to (1), characterizing in that the bias voltage is a
pulsed voltage bias.

(3) The method of manufacturing the magnetic recording medium



10

15

20

25

of the carrier to an ashing treatnment in

oxygen-contai ning pl asnma generated in a chanber after
WO208%@Y358f det achi ng the magnetic recordi ng mP&iTARR008/069291

after filmformation fromthe carrier and before a

step of attaching a next §i4 mformati on substrate to

the carrier, and wherein a bias voltage is applied to

the carrier when executing the step of subjecting the

car.bon fi to t ashin reat ment.. The met hod of, .
2o RHIRREP U Thiek 10 rechet fet L ELb e iy hEuNRa e g tive
t, i,Zi in-that the bias voltage is a
gas plu gfé&ft\?gqu}a;alg‘g&egl Iaéol. n%fl) pIJha‘esmr?\‘e’t hod of manuf agt uring

(4) EEﬁenﬁQEﬁEapofexﬁé’ﬁlgjﬁg?t%gf#gn@ﬁg%gﬂ@ti@ Jge’%m?#iué%?qnéefdium

aracterizing int In 1nactive gas 1S

accaqded; te (Be, plesPR-t£4) 2ThE Ietdind: ofr gﬁnyﬂggﬁﬁﬁigﬁage of

t he magnetic recordi ng nmedi um according to (

the gftapaskesurid@ingtihed @lrkyh iMilk @b shades®ing hersd@ient,
of subjecting the carbon filmto the ashing treatnent,

a coacemrtecentivat bdntat thacikhaet gue gasthd phesph abswinGreased
i ncreased as conpared with an oxygen gas concentration

as campatrikd wx{hemn gasyronceEd canicen tirs tilven andctbaseglyasn gas
conmpared with the concentration of the inactive gas.

conqemt refd oretiifodhem rdvufensad iafy adwranashetit ridwor di ng
nmedi um according to (4), , characterizing in that after

COnGed-I@H ¢en AfadiCoridEfttiats &S increased as conpared

) B AR SRTSE ROl e nactive, pas, Lhes oo eatun
sccBBRETAT Syt Lh G RV0R.09, SansenL el ke (O oo
concentration is increased as compared with the concentration of
the inactive gas, the concentration of the inactive gas is
increased again as compared with the oxygen gas concentration.
(6) The method of manufacturing the magnetic recording medium
according to any one of (1) to (5), characterizing in that a
magnetic field is applied to the oxygen-containing plasma from
an outside to concentrate the plasma acting on the ashing
treatment on the surface of the carrier.

(7) The method of manufacturing the magnetic recording medium

according to (6), characterizing in that wherein the magnetic

field applied to the plasma is a magnetic field generated by a

permanent magnet.

With the method of manufacturing the magnetic recording
medium by using the method of subjecting the carbon film deposited
on the substrate-holding carrier to ashing treatment according

to the present invention, it is possible to suppress the carbon
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according to any one of (1) to (5) , characterizing in
that a magnetic field is applied to the

WORMYEYISRont ai ni ng pl asma from an outside to PCT/JP2008/069291

concentrate the plasma acting on the ashing treatnent
on the surface of the carqg-er. (7) The nethod of
manuf acturing the nmagnetic recordi ng nedi um accor di ng
to (6), characterizing in that wherein the nagnetic

einaf L OB L0, et 35T L. B TRNRL! Sl el oo
. . i di b .
R R S e e A R e
Tt e _%Js%ti%'lh*éo't% NG G LTI AS H g, WHRATIENL o
according to the presént i1nvention, 1t Is possible to
suppress the carbonfilmfrom being peeled off fromthe

carrier to generate particles and suppress the
Bridfafdsdrapticamoadherd ma-adwdddie substrate itself. It is
al so possible to suppress outgas fromthe carrier.
Br iFéfy . Désts igptsichuemaft itth@oByawuddgaalFsgctiohalaview showing
schemati c | ongi tudi nal sectional view showi hg an
an exxpppbt @ od me anedriet Fecoedbndimegl inedinamifrantifizetivred npythod
a met hod of manufacturing a magnetic recordi ng nmedi um
of mpaddrditiy g ehaasineddm 4 lingh me@igim Agaprding to the
pattern di agram showi ng a nmagnetic recordi ng nmedi um
pre LA 'devi ce according to the present

inyentign; Fig. 3 is a ,pattern diagram show ng, a .
spttfer PnyS chabbr BT T LR oh 1 HP SR  recording

medirlﬁlcﬂgﬂiﬁ}gcgﬁgtlﬂg] cﬁ@@fégcaté&gf& rgge\yocw?hgclgroésdé g itnovetn eion;
present 1 nvention conpri Ses,

Fig. 3 is a pattern diagram showing a sputtering chamber
and carriers which the magnetic recording medium manufacturing
device according to the present invention comprises;

Fig. 4 is a side view showing the carrier which the magnetic
recording medium manufacturing device according to the present
invention comprises; and

Fig. 5 is a pattern diagram showing an ashing treatment

device according to the present invention.

Best Mode for carrying out the Invention:

Ashing treatment performed on a carbon film deposited on
a carrier according to the present invention will be described
hereinafter.

First, a magnetic recording medium that is an example of
a thin film stacked body manufactured by a method of manﬁfacturing

a magnetic recording medium according to the present invention
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Fig. 4 is a side view showng the carrier which the

magneti ¢ recordi ng nedi um manuf act uri ng devi ce
WOL08U9dF g to the present invention conpri ses;PCNER2¢8{469291

5 is a pattern diagram show ng an ashi ng treat nent

devi ce according to the preesent invention. Best Mdde

for carrying out the Invention: Ashing treatnent

performed on a carbon filmdeposited on a carrier

.. .according to the present invention will be described
Wlllh%ﬁéﬂﬁié% e rst, a magnetic recordi ng medi um t hat

o 50 S g e PO GERT 1 2l
an e%%%??%hgg?Qégaﬁggﬂgtlger8%§%§?$%|ﬁggfﬁ¢ggyﬂl f&ﬁm stacked

rs"a sc ongl iia

bodﬁeﬁhhaﬁébt%ﬁkgw EQ%&L{%@W&%E@S(@?@EQES aé?gr%% the

recordi ng medi um (t nmanut a

preskyntt hevayact uri ng met hod according to the present
invention. As shown in Fig. 1, this magnetic

r epsr ghognmedi Byl s 1¢0oRhii gUReEdnke lichgleddediher medium is
exanpl e, a nonmagnetic substrate 80, and a seed | ayer
conf8guradbaseinclmi8l, far ragnetlic; nenondaggefite@3stevate 80,

protection film®84, and a |ubricant l[ayer 85
and gegegent Lavey 8lackdokom Bhbh 81, or mamneifidbotdrording £ilm
surfaces of the nonmagnetic_substrate 80. A s the '
83, moRkapRetiensiibst e a0 aalybrérantylaged 9 [seguagtially
ubstrate having a NiP plated fi-l mformed thereon
stac%ﬁgrgpngpp@rof %r one o% both surfaces of the nonmagnetic
substrate 80.

As the nonmagnetic substrate 80, a generally used Al alloy
substrate having a NiP plated film formed thereon (hereinafter,
“NiP-plated Al substrate”) and others, a glass substrate, a
ceramics substrate, a flexible resin substrate or a substrate
obtained by coating one of these nonmagnetic substrates with NiP
by plating or sputtering method can be used.

The nonmagnetic substrate 80 may be subjected to texture
treatment for such a purpose as to obtain better electromagnetic
conversion characteristics, to improve heat fluctuation
characteristics by adding in-plane magnetic anisotropy or to
eliminate polishing trace or the like.

The seed layer (lower base layer) 81 formed on the
nonmagnetic substrate 80 controls crystalline orientation of a
filmpresent right on the seed layer 81. As aconstituentmaterial

of this seed layer 81, for example, Ti, TiCr, Hf, Pt, Pd, NiFe,

NiFeMo, NiFeCr, NiAl, NiTa, and NiNb can be appropriately used



10

15

20

25

| LNi P-pl ated A | substrate") and others, a gl ass

substrate, a ceramcs substrate, a flexible resin
WO9P%eY'8k2e or a substrate obtai ned by coati ng P8i1e/P3g08/069291

t hese nonmagnetic substrates with NiP by plating or

sputtering nmethod can be-gged. The nonmagnetic

substrate 80 nmay be subjected to texture treatnent for

such a purpose as to obtain better el ectromagnetic

aeoqd] %L:%«?z;ﬁ%ﬁgf%ﬁ@%s;%rf@g%@w;%%gﬁ«-,eEs?%%ayer o1
HEERE SHELAR o S M Rl
strl.cwcd;@ RPIMACE! G13L20L £0L e BN trq(n?Jat%h%v.é&g{o{;gE@ion or

orientation o m pr ese e Ssee

difflrent $n ac&'@élﬁéiﬁi@rmlé'f%t%é]?éd o5 tl@éédé(?ezgeéfcygé 81,
for exanple Pd, NilFe, N F

sinfNdeFyeN Mrudtdde. and N Nb can be approprlately
usedaccording to the filmpresent right on the seed

| ayer tB& baae £hen B, ea coheeteadnadyer kiddwnaynhav@ et ic base
mul tilayer structure in which a plurality of filns
filmeded exampdpessingheoconipdseteon filrcanpag,t ifdp B4, Ta or
stacked as needed besides single-layer structure. A's
W on Rdepdsiks i Iom @p adleynléhn oaakpynknownthenmagements in a
base filmfor exanple a skégle conposition filmof Cr,

rangg Ingwhigh FEXFiRL A HEIY I epclarp bl Fesse ighgments is not
oo BFLT 0}/ SR LA Y Hor-mentione
el AP RREBR0 e 1R FORIRA muan EE U Rad K Frrascing 7iim
83, 1@1@38@955:%& Eﬁg{:d&ﬂ]@ ﬂééénfllm 82 contains Cr as a single
composition or that the base f£ilm 82 is made of alloy containing
Cr and one or two or more types of elements from among Mo, W, V,
and Ti. Depending on a type of the nonmagnetic substrate 80, in
particular, it is preferable to stack NiAl as the base film 82
since SNR is considerably improved.

A thickness of the base film 82 is not limited to a specific
one as long as the base film 82 can obtain desired coercivity but
is preferably in a range of 5 nm to 40 nm and more preferably in
a range of 10 nm to 30 nm. If the base film thickness 82 is too
thin, crystalline orientation of the magnetic recording film 83
on the base film 82 or a nonmagnetic intermediate film provided
between the base film 82 and the magnetic recording film 83 on
an as—needed basis is deteriorated and the SNR is reduced.

Therefore, it is unpreferable to set the film thickness of the

base film 82 to be excessively small. Conversely, if the base
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83, it is desired that the base film 82 contains C as
a single conposition or that the base film82 is nade
WOR0HIY'BZ2 cont ai ning Cr and one or two or nor @GIYAFaY8HHF9291
el enents fromanong Mo, W, V , and Ti. Depending on a
type of the nonnmagnetic substrate 80, in particular,
it is preferable to stack NI Al as the base film 82
since SNR is considerably inproved. A thickness of the
.. base.film82 is,not,limted tpo specific ong as |0 .
e B2 e 5900 Py 850BN G BT HB T G ERry W5 es in
| r ] o] ac .
the B EL BRI A B ARt B B e o R p et
dridiMdt HiokNeEs 2 i 4R%d Him HY YAl e Qi ion
ree of ltl% r%agneti o recor&%ng Pi: rInn83 on tﬂhe base %}fe?nngCg

int e iRAATEONG] |16 dridE ARG Jiddn iy o deghRetaeen the
the base film 82 and the magnetic recording film 83 on

partdrlas dieawed hagi patrsideteriwriaiedbay fine SRR 48d the SNR
reduced. Therefore, it is unpreferable to set the film
is rmeliuciemess Tokrelierbasétf ibmiBpredelrabéxcéssiseel yhemdkiln
Conversely, if the basefilm82 is too thick, then a
thigkaesisclof dibadtase dfilgad? doeedd rextdes Hiazel ff ilanB2
i ncreases and that of particles in the magnetic
r e€BEGhsEOem $heokaske TAdFe B8R Mmyshagie ehaultilayer
nmagnetic. internmediate film.increases_according t

strug U BalB iR £ RV o évfdif&r%ﬂse@qaﬁlpaw@ms#ﬁion or
auedlPse ULBEZ. A0 e KB LP Leducety Ttelore
it AE LR ercessively [arge, Turtnermore,

Whir6R B PhUtBLidecHaifld F8 1R 1 d RoEORREELd @D Q'specific
magnetic film as long as the magnetic film can obtain desired
coercivity. However, if the magnetic recording film 83 is a Co
alloy layer represented by Co.CrpPt.Taqzr.CusNig (where a, b, c,
d, e, £, and g denote composition ratios and b: 16 to 25 atom%,
c: 0 to 10 atom%, d: 1 to 7 atom%, e: 0 to 4 atom%, £: 0 to 3 atom%,
g: 0 to 10 atom%®, and a: remainder thereof), it is possible to
improve the magnetic anisotropy and further improve the
coercivity.

In the magnetic recording medium according to the present
embodiment, the protection film 84 is formed on the magnetic
recording film 83 to prevent damage caused by contact between a
head and a surface of the medium. As a matter constituting the
protection film 84, a conventionally known matter can be used.

For example, a film containing a single component such as C, SiO;

or Zr0O; or a film containing those components as main components
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different in conposition is stacked as needed besi des
singl e-layer structure. The magnetic recording film 83
WO 20452 mited to a specific magnetic fil m af(ToRgoog469291
the magnetic filmcan obtain desired coercivity.
However, if the magnetic-teeording film83 is a Co
al l oy layer represented by CoaCrbPtcTadZreCU N g
(wherea, b, ¢c, d, e, f , and g denote
. ..conpasj f.i.an_ratios and b : .16 25 at ont/ : 0.to 10
wier PR i ria i HSF St e wped o the
prot%tc‘m%% %i:lrrg dpo 10 atontg and a : remai nder thereof),
it 1Ts possible to i nprove the magnetic ani sotropy and

f %*eh;?foti_é@ﬁgcyl&? #iR& §PeLRind wnﬁé& iy en SR ing method,

recordi ng medi um according to the present enbo

an ilohe deizet ety fidne 8k dsnd AvEGthdd o maneti e .
recording filma83 to prevent danage caused by contact

benwerhcanbeado@ntha stvfacei s filen mediigmoAmslay 2 nm to
matter constituting the protection film 84, a

20 noonvEene i onatkyekaowh thet toeotean iore fudedB84Fbs pxrafgptabhly 2
a filmecontaining a single conponent such as C, Si C2

nm tor Zn® Ginged idpaciond digingarhdse mwhpment s as mai n
conponentswith an additive el enent contained therein

caflBe lub&d cagtt Haygtottec tisoformed @2 armaigfasteal dipe
O OtRGENHof hoB. & he APl ARG neLHBALOP {81 febracant such
oo ol S5RER30 2 e PAALAS' LORHL B LS TOLIRAL e 2200 et
is ufgéggirezgyaym%t%@dt 8f905%f&{§]%%esﬂﬁgkggah%§sa C&thpe%tionally
known method such as a dipping method or a spin coating method
may be used.

Next, a method of manufacturing the magnetic recording
medium that is one example of the thin f£film stacked body according
to the present invention will be described.

Fig. 2 is a pattern diagram showing an example of a magnetic
recording medium manufacturing device according to the present
invention. Fig. 3 is a pattern diagram showing a sputtering
chamber and carriers of the magnetic recording medium
manufacturing device according to the present invention. Fig.
4 is a side view showing the carrier included in the magnetic
recording medium manufacturing device according to the present
invention. In Fig. 3, a carrier indicated by a solid line shows
a state of stopping at a first film formation position, and a
carrier indicated by a broken line shows a state of stopping at

a second film formation position. Namely, the sputtering chamber
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The lubricant layer 85 is forned on a surface of the
protection film84 . A s lubricant, fluoride |iquid

WO 84983t such as perf | uoropol yet her (PFPE) P&T/Xpg008(§69291
| ubricant such as fatty acid is used. A s a nethod of
coating the lubricant, a-tdnaventionally known nethod
such as a di pping nethod or a spin coating nethod nay
be used. Next, a nmethod of rranuf acturi ng t he magnetic

sV 0 i Do U di IS by PR A Drf 1 e
thexeel%escﬁ‘hgggfo@eg a 2fll§n s gﬁn%rd oga:%%r Q%glegycngata@he left
I'C recor um manutracturin

SJ.ded%\f' %%ea%%@ﬂ'e'ig 1‘5:10 t@x@esﬁﬁgéeﬂl WRYERT ERQ'cgfgleg $858 at

pattern di agram showi ng a sputtering c

the £8F&t @iSn0f okt MBARRIH G IfRCON $hBGcBBEEY N the carrier moves
manuf act uring device according to the pr esent

to thavesy itoion Hirgli dhtesd Bystide biawrs hawengnd he fgakr i 8rformed
included in the magnetic recordi ng nmedi um

on tmenshastueiteg adevhee raghtr didg ¢6 the paeseat in the state
invention. In Fig. 3 a carrier indicated by a solid

in whigk Bioweryisraseops at oppi srratd & iflir Sorhation position.
formation position, and a carrier indicated by a

If foNgk &RUGE SHEWD e Sqnit et%ffasqq;ﬁmmgs@sfaras@oﬁathm nhe

ormation position. Nanely, the sputtering

Chamag R SR At Ao - EHIQNER S BOVRCHRIES T FIE 13 gépged above,
o SRR TR UL IS Sl tes rne e
the BT L L SO 9 40 W SR R fan S o e

MoKEs %hgghpgpgewgt Fon igadiscabeddn d *1%&&%%1% LeRe AN
manufacturing device having a substrate cassette transfer robot
base 1, a substrate cassette transfer robot 3, a substrate supply
robot chamber 2, a substrate supply robot 34, a substrate
attachment chamber 52, corner chambers 4, 7, 14, and 17 for
rotating each carrier, sputtering chambers and substrate heating
chambers 5, 6, 8 to 13, 15, and 16, protection film formation
chambers 18 to 20, a substrate detachment chamber 54, substrate
detachment robot chambers 22 and 53, a substrate detachment robot
49, a carrier ashing chamber 3A, and a plurality of carriers 25
to which a plurality of film-formation substrates (nonmagnetic
substrates) 23 and 24 is attached.

Vacuum pumps are connected to these chambers 2, 52, 4 to

20, 54, and 3A, respectively. The carrier 25 is sequentially

‘transported into the chambers each turned into a reduced pressure

state by operations of these vacuum pumps. In each formation
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on the substrate at the right side of the carrier in

the state in which the carrier stops at the second
WP ¥ 2mat i on position. |f four targets are B§Tedaes/069291

to face the substrate within the chanber, then there

IS no need to nove the canuer as stated above, and

films can be fornmed sinultaneously on the substrates

held at the right side and the |eft side of the

arri.er . sh in Fi.g._2 , this magnetic recordin

chafiRR 4R GRAGFALEGPR devhcel Wi ghact Belpardhe seed Tayer

81, ccehss tetransf stra

(T RN S rowstt ?%’rgc %Lglggflg{:é 6§P§ ?8@o%léﬂa§r§2:‘%gd the
S PTG S0 S o

£1 1Ot NG SRCHISH £4 €L ﬁ%ﬁ&rwg @ﬂ@ﬁ@ﬁg lnln% the

substrate heating chanbers , , 81to

magnks 1 Prelceatdiony hkbmufos et @Qaﬁb@@@fstﬁl@ tthQnZQallﬁ\ stacked
substrate detachnment chanber 54, substrate detachnent

body.obot chanbers 22 and 53, a substrate detachnent robot
49, a carrier ashing chanber 3A, and a plurality of
carfioreexa2plteg Wwhiechagnpticatetyrdingi hedf ommainofacturing
substrates (nonmagnetic substrates) 23 and 24 is

deVJaﬁ gehédouyvacilasnspatps ahave dameen el twtehesean Hatberestilm

,. 52, 4 to 20, 54, and 3A, respectively. The carrier
fornz?st%%ﬁ Seyids allbylt tenbporeterdithar the BRERBELS Berording

edlturned |g 8 a redge%gﬁggggﬁ ggvﬁéaf%% 0 eratl%gfcgg form
t h fil I t.h d | ,

the %%% LRBEarT bR Pabt s B ek e Mg chcng SRPEHR g i 1m

tiﬁf‘e %@@%&ﬁf&h fb‘hm %@ AHE faﬁémijaf?& bc%lbstltutlon, a

aces e atta
two-—layer constitution, a four-layer constitution, and a

two-layer constitution, respectively.

As shown in Fig. 4, each carrier 25 has a support base 26
and a plurality of substrate attachment units 27 (two substrate
attachment units in this embodiment) provided on an upper surface
of the support base 26.

The substrate attachment units 27 is configured so that a
circular through-hole 29 slightly larger in diameter than an outer
circumference of the film-formation substrates 23 and 24 is formed
in a plate 28 having substantially equal thickness to the
film~-formation substrates (nonmagnetic substrates) 23 and 24. A
plurality of support members 30 protruding toward inside of the
through-hole 29 is provided around the through-hole 29. In this
substrate attachment unit 27, the film-formation substrate 23 and

24 is fitted into the through~hole 29 and the support members 30
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filmformati on substrates 23 and 24, thereby obtaining
the magnetic recordi ng nedium as an exanple of the

WO 2HPHOFH12m st acked body. For exanpl e, the nmagrié&ilyiP2008/069291
recordi ng medi um manuf acturi ng devi ce configured as
stated above is constitutes-as an inline film
formation device. It is to be noted that the nagnetic
recordi ng medi um manuf acturing devi ce configured as

are Fafaieaon IR AT mt?ﬁ&fﬁ%% fir e AR fiee 29 ond
2, PLELEELUIMATAIA, B Luenlover sonsiLiiion. a o

er cons tl on, ayer COHS I tutro %\hd

subs%r%%@ 5@¥§Ehﬁ8ﬂ§tﬁﬁf£ég£7 E%§§?QQEE%GYO A e §ﬁrface

, each carrier support base. 26 and

of t]F)Ja LHl?é;chJ)’t 92 bt iﬁtﬁaﬁéiP&frg%mth'é%n%?lﬁzl&&!\osurfaces of
substrate attachment units in this enbodi nent

the RWOVaded ORAFURPForFdtfiace stbsitie teppy tan@aseez 26re
The substrate attachnment units 27 is configured so

substhatialdiyr cotlasgdha bughthelwepd surghtkyof ahgesupport base
di aneter than an outer circunference of the film

26 ahdraee i srbststiat s Asdndizh eschorhkdri n BFeydafee28 the
havin% substantial ly equal thickness to the film

two falmatiosmagdiost sabss reresmagn étice 24 dtteathes) tes thege
A plurallty of suppart nmenbers 30 protruding

SubSttsﬁéfsd atheichBeRt URd tShRdugended X acs ey G dédst
d,t.the th 29. | t trat
21105 EPRRHIE HUPEC9EC o A1) AP CPDRrt TorE QLI ot Gupgtrate
f ted to the th h- hol e 29 dth
24, §gg8%étl%'nﬁér§ Bbgrg engagegoa?th gneedgeagf th:

f'kﬂéfgﬁﬂékkgﬁesugégéﬁks %%aﬁg%er robot 3 supplies the
substrates to the substrate supply robot chamber 2 or the
substrate attachment chamber 52 from the cassette placed in the
film-formation substrates 23 and 24 and takes out magnetic disks
detached in the substrate detachment robot chamber 22 or 53 (the
film-formation substrates of which the respective thin films 81
to 84 are formed). An aperture opening externally and doors 51
and 55 opening/closing the aperture are provided on one sidewall
of each of the substrate supply robot chamber 2 and the substrate
detachment robot 22.

Further, each of the chambers 2, 52, 4 to 20, 54, and 3A
is connected to two adjacent walls and gate valves 52-72 are
provided in connection units of each of these chambers. When
these gate valves 52-72 are closed, an interior of each chamber
becomes an independent closed space.

Each of the corner chambers 4, 7, 14, and 17 is a chamber
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24, thereby holding the filmformation substrate 23
and 24. The substrate attachnent units 27 are provi ded
WOR0YES3pper surface of the support base 26 iR¢T/JP2008/069291

parall el so that principal surfaces of the two

attached film format ionrlédbstrates 23 and 24 are

substantially orthogonal to the upper surface of the

support base 26 and are substantially flush with each
Hereafter, .the two ornat i,.on ggbst ates

ror EhafainiA BnaEe Al Res R T AR S e Fhp A i facian om
rotaar_r g%&%fggg ﬁgra??né'xﬁ i ﬁj ltE}eS? g?iégntg%b%te&%t &h er is

secon orma sub respectl ve

prov-E_Qf‘ecﬁ%Sttﬂl%I ee%scg{gngoélr ansfer robot 3 supplies the

substrates to the substrate supply robot chamber 2 or

thens @faéﬁlaﬁtﬁqmakmgbgaﬁ@h%éﬂsmtm2©a§§%té1?amber
placed in the filmfornmation substrates 23 and 24 and

for fakesngus pwgnettLodli Sk dat achedrdde e anulipeandst layer
det achnent robot chanber 22 or 53 (the film formation
formubstr dhes fafrswhif¢hmt-fermespent svkesthiahef PBnmsn8lthe Bdcond
are fornmed) . An aperture opening externally and doors
filwsfoama 8P ppm iy ati oA hdit Heea fail metlod gr ovtieledilon. A
one sidewall of each of the substrate supply robot
reacli@ito a2 AP he R ANhide A HEN RN r gB0E Stpown, are

Furt her, each of cha 52, 4 to 20, 54, and
conngrtied tonrace @t %ﬁmﬁragb a%éﬂ{l phirsfarma el GRpweers 18

to -72 are provided in connection units of each of
iese chanbers. When these gate valves 52-72 are

cl %S%g'lv%n éo@lttq:rcjl(irea{)ftoe%%h o%'?e%”%‘if closed by a control

mechanism, not shown, is provided on the reactive gas supply pipe,
and a pump gate valve controlled to be open or closed by control
means, not shown, is provided between the vacuum pump and each
of the protection film formation chambers 18 to 20. By
manipulating the valve provided on the reactive gas supply pipe
and the pump gate valves to be open or closed, supply of gas from
a sputtering gas supply pipe, internal pressure of protection film
formation chamber, and emission of gas are controlled.
Incase of film formation by the CVDmethod in the protection
film formation chambers, if reactive gas is supplied into the
chamber and high frequency voltage is applied between an electrode
and film-formation substrate, discharge occurs therebetween and
the reactive gas introduced into the chamber is turned into a
plasma state by this discharge. A protection film is formed by
adhesion of reactants of active radicals or ions generated in this

plasma onto the surface of the uppermost layer formed on the



10

15

20

25

beconmes an i ndependent cl osed space. Each of the

corner chanbers 4 , 11 14, and 17 is a chanberfor
WOREHETHG a noving direction of each carrier RCTAR00§/069291

mechanismrotating the carrier and noving the carrier

to a next chanber is provided within each chanber. The

protection filmformtion chanbers 18 to 20 is a

chanber for formng a protection filmon a surface of

... an u r.nost | ayer for on.the first filmfornmation
fllmﬁﬁ&ﬁﬁ% & U Y E S corfd™ i39n f or mati on substrat e

24 Iny thla.e S%th%tt%o%eogaéhlﬁleenle %%a[rr{% &e%%t,i VI8 st
suppl y pi pe and a vacuum punp, not shown,” are —
£1 1rEFNGEHED S BAGN- Al the HPteRt | cg{c% g@j‘;ﬂﬁ%fﬂ‘tion

chanbers 18 to 20. A valve controlle e open or

subsHrased2 by B £00 i Ao FREeNAM S8 r PO 2 SBAYMYL 2 1S PTRV 1988y the
on the reactive gas supply pipe, and a punp gaté val ve

robatona.ol fedrearberopeheokati-oeed 2By igoRtbalsprRaRs, iMdo the
shown, is provided between the vacuum punp and each of

cardileer prsbtiect icdhrarfidmIzor mat i on chanbers 18 to 20. By
mani pul ati ng the val ve provided on the reactive gas
suppkgtpi pe thedashénpunpeaaen v akvés rmedoen dipencarbon £ilm
closed, supply of gas froma sputtering gas supply

depqsiiged jom dhifalCasieladuracasir it &t itdre fanlpdioreniti ofhe

hanber, and, em ssion of gas_are caontrolled. In case

Subs- e R SROPRERETEVE it AbE Fhe BrOtRSIER Féhm are
rorfdd B RO, Shatare Ly LeRelng 085 L5 SRR Lot
Ther%%i’fﬁg?ggﬁ%gtc%?e;&ggg%gg&%\ggghég&g@aghggoﬁu@ﬁlﬁ @tsedeposited
as well as the substrates are installed in the chamber, oxygen
gas is simultaneously introduced from any portions of the chamber,
and oxygen plasma is generated in the chamber by using this oxygen
gas. If the generated oxygen plasma contacts with the carbon film
deposited on the surface of the carrier, the oxygen plasma

decomposes carbon to CO or CO; gas and removes the carbon.

In this case, it is known that the generated plasma tends
to concentrate on sharp portions or neighborhoods of an
introduction portion of a plasma generation power because of
property of the plasma, when ashing treatment is performed on
carbon film. As a result, ends of the carrier and the
neighborhoods of the introduction portion of the plasma
generation power of the carrier are positively subjected to the
ashing treatment while it is difficult to uniformly perform ashing
treatment on the entire carrier including flat portions.

According to the present invention, to solve this problem,



10

15

20

25

the reactive gas introduced into the chanber is turned
into a plasma state by this discharge. A protection

WO 300H957812f or ned by adhesi on of reactants of adlGTd®2008/069291
radi cals or ions generated in this plasma onto the
surface of the uppernost-Layer forned on thefilm
formation substrates 23 and 24. In the substrate
det achnent chanber 54, the first filmformation

sub 23 _and th filmf i b
2 b1y 3t EefeaTrorPRLIES, FrorhastaTh: Bt SR By TRT Rt that

ere §PEcA8, U8 TOSELL e IS R LS B, o angving

the ﬂaf‘aé he 128" theal FBRL e PEIIQY 15'?9819? é;e{?uﬁ%ﬁgggggll%éndﬁverge

eposited on the carrier according

intol BReStSt] @t ehPrnehkbshbbher MERRH (s fld dodndnthgurface of
protection filmare fornmed are detached fromthe

the substikat eafobei BF fdayirdngs] yi RindAckdPorier eafearfad onl y
the carrier on which the carbon filmis deposited as
weFlhirdbethersubatratdsnar ¢oi nakablredent tiheretdnbsr ,
oxygen gas i s sinultaneously introduced from any
pulsgoshiapes bfi ashaodtramser(Pudisedodyigen violldsrge)i sis preferably
generated in the chanber by using this oxygen gas . If
used fg pdi@eyodkpgenaprasnt torithec carwilel -t hBheaFpppon for
. fi deposited on the surface of the carrier, .the )
uSlngx{}g]%rP I GSCIRPESEE LarboRTETeRd Brreretias eh@rcing
.remgves.the.carban. .In_this _case, it s _known, th the
aur gE BPET LGRS S8 AU SR < S brer R IRAr = the' Blas
vo1tBYel 1 OBl PLEMDRL RG0S OF) B U QYUEk BUPPLE v ded
of "a plasna generation power because of property

in thBecRhABER, 1 ¥WNER-858hNGyA 1L MBI dSr PRLE OTARE QA voltage
is applied to the carrier through this electrode rod. At this
time, arching occurs in a portion in which the electrode rod is
pressed against the carrier. However, if the pulsed bias voltage
is used for the carrier, this arcing can be reduced.

The pulsed voltage bias used in the present invention has
a pulse width in a range of 400 n seconds to 5000 n seconds or
preferably in a range of 500 n seconds to 1000 n seconds, a pulse
cycle in a range of 5 kHz to 350 kHz or preferably in a range of
100 kHz to 200 kHz, and a voltage in a range of 100 V to 400 V
or preferably in a range of 200 V to 300 V. By using the pulsed
voltage bias in these ranges, the carrier can efficiently perform
plasma ashing of the carrier.

Moreover, according to the present invention, a magnetic
field is used for performing plasma flow control as a purpose of

uniform convergence of the plasma into the carrier. As a
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carbon film A s a result, ends of the carrier and the

nei ghbor hoods of the introduction portion of the
WOR08EESGener at i on power of the carrier are pdGTHIPGYIBH69291

subjected to the ashing treatnment while it is

difficult to uniformy peréorm ashing treatnment on the

entire carrier including flat portions. According to

the present invention, to solve this problema bias

voltage_is applied to the carrjier as a purpose, s X
PTOCERHE S PE GIFLRY EHR TRTFOF APy Corbongs Ll b of a fixed
carrier %X t he Dbi t age t@ﬁthe carr.ier

. | yi VOl
perndRghbIAGRE L SR ThTT DT RS SBBhver G REG LR TR rarSanh the
chambgg ﬁ%&bgg E%hgﬁgﬁggﬁlggﬁ %ncgg%i%%EB%&%np%ftQ%ﬁ magnetic
carrier can be efficrently and uniformy remved.

: r Of ¢} nt o [ . :
Fiel BWRAESE ORY £, E%‘%SE @(ﬁi@bé%&ﬁ%ﬁ. pPh2Y %tul%)'}*liyslf fixed

pul se- shaped bi"a age ias voltag

pernBheher abbietgedoasatheubicas ‘olkhagdcapphireduir@tiR® of the
carrier. The reason for using the pul sed bias vol tage

deviks t&nWenatk RNt inmnd of asdsiiird g appliigadl sy the
of the bias voltage. Nanely, if the bias voltage is
rlasappto esbrdverideetcarsresspoim@tcanhel et 1 odken rodilapeawt Ded 503
in the chamber is pressed against the carrier, and the
at whdkhagehiingappgl tedbeorerdorzmedi.er t hrough this
el ectrode rod. At this time, arching occurs in a _
pof RrbReFRORAI ch fhkakliegtnadeetdd Te ki exsedagmisied to
the carrier,. However, if the, pulsed bias_voltage |s
the pkad? or T?He‘i Ea\ﬁgitéiﬂ? pRIReHE Cildg ﬁn%l?éd]ﬁjclg%l?lqﬁéler gy
ul. sed. vol ta hias used in .the present, i nvention ha
to D ARGt Bor b 1o P GE U 00 s SBORRE 14 Ko tment
and ?ggg@gsra%lcpa[dfg etroagley ihgiéeﬁéngfoﬂfokg’f)loq@e Sae_LCroéwcc'l&P while
n 'seconds, a pul se
the oxygen radicals are drawing a spiral orbit with respect to
the carrier.

The oxygen plasma in contact with the carbon on the surface
of the carrier reacts with the carbon, transforms the carbon into
CO or COz, and contributes to an action of removing the carbon
from the surface of the carrier in the form of emission into the
chamber.

According to the present invention, pure oxygen gas is
basically used when the above-stated treatment is performed. It
is preferable to use mixture gas of inactive gas such as argon
(Ar) gas and oxygdgen gas as treatment gas. While the oxygen gas
has high carbon removal effect, the oxygen gas is difficult to
ionize and it is difficult to generate plasma as compared with

the inactive gas. Therefore, addition of the inactive gas to the

oxygen gas facilitates generating plasma and stable plasma can
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cycle in a range of 5 kHz to 350 kHz or preferably in
a range of 100 kHz to 200 kHz, and a voltage in a
WO HPYE 732 100 V to 400 V or preferably in a r&i4JéePapos/o69291
200 Vto 300 V. By using the pul sed voltage bias in
t hese ranges, the carrier2@an efficiently perform
pl asma ashing of the carrier. Mreover, according to
the present invention, a magnetic field is used for
be g%rtor ing plasma flow control as a purpose of uniform
< OP6AVEF§ence of the plasma into the carrier. A's
ap e I N he et i.c, fi install.ation
of TEFEEusL, hekehRY ben Pt Rk c kY, SHasRerSERAey
; LA 0 j t a [ -t
incs RGP EoTYREIE Sl DEssEaTbet Y BiuRRe AR S o
the §a8B8Y Berpensidgiad anBasihsid 84 1ok hbyfdedtBehmNEPnixing
magnets 504 are used, then the configuration of the
up tHevigegegannba mage shapPlsebpaRdngt thempPassicdbltid Chamber.
easily allow the plasma to converge to correspond to
t hEopaswkirpnaotoadtayr ter th83patsehicc hnashitigni, s itco ilke
performed. Furthernore, a rotating nmagnetic field can
prefperabpel tbdtt o chrcphbsahiofhdE tlot atnagtiregnets clif itdlal gas
. .enables kinetic energy to be applied to the plasma
1s ipeheaspatEsHgorBarRd vasH ﬁ@aﬁr@gtﬁb@wpxzaancﬁ%@ﬁ an initial
radicals to _be incident. fromoblique direction while

stagenet Bl FQUPRALS ar BheF eV i} 30 dpiz a9 grBrrakiep of the

resp carrier. sma_in contact

plasfife h Sl BBaF oA ROTRE RO O (RS CIUPEr ABades then
incaithd e Garbon. Lanslonmy (e earhon it OO or CQf

contri to an “action of removi ng t'He carbon
Further, after removal of the carbon by the ashing treatment,

the concentration of the inactive gas is increased again, thereby
generating inactive gas plasma to make it possible to remove a
film of a metal component deposited on the surface of the carrier
by physical etching.

Next, as for an internal pressure of the chamber during the
treatment, the treatment can be performed with the internal
pressure falling in a range of 0.5 Pa to 10 Pa. Conventionally,
if the carrier is subjected to ashing using oxygen plasma, the
internal pressure of the chamber for generating the oxygen plasma
is limited to 2 Pa on a reduced pressure side. According to the
present invention, the magnetic field is applied to neighborhoods
of the carrier to concentrate the plasma on the neighborhoods of
the carrier. It is, therefore, possible to stabilize generation
of the plasma and generate oxygen plasma at pressure lower than

2 Pa. It is thereby possible to perform ashing on the carrier
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fromthe surface of the carrier in the form of
em ssion into the chanber. According to the present

WO IMUKYFBn, pure oxygen gas is basically used RHER2¢0§869291
above-stated treatnent is perforned. It is preferable
to use m xture gas of inagil+ve gas such as argon (Ar)
gas and oxygen gas as treatnent gas. Wile the oxygen
gas has high carbon renoval effect, the oxygen gas is

o 2 B S P AT e
timea%%i%&o@ %fekgeo%n%ﬁ%i%. s to the oxygen gas
facFlltaPES generat|n§ %Fggﬁa and stabl e plasma canbe

ObhﬁEB§gingr%onkﬁéugﬁegéﬁtwgﬁvgﬁtgghgiﬁ%dtﬂé internﬁ%

i ndependently introducing to respective gases into the

presehaEer BRE Mtk URs tthe dasesurinthen& el adatment,
supplied or nay be obtained by m xing up the gases in

dischapigeeo arches URPH¥HNEL 4 Sreaniisninade henhagmeer . Tbegevielternal
according to the present invention, it is preferable

presthat afcdneehbmbierons dfod e ghnadti vekgas dnyerhéigasto smit
i ncreased as conpared with that of the oxygen gas at

the nesidial aixygeageasfimpthsmhdmremeifber tiheeobyof discharge.
stabi |l izing generation of the plasma, and that the

Prefegpbdntr BhpsAfeT et @ dafeRrgasUre LRevet oy @asapgeef 0.5
i mprove carbon renoval _efficiency. Further, after

Pa tpgﬁo

Var of 1Y o by e dHIMNt 1 ieheraffrably in
o rafRROER 10 ool 0 6L Y0 8BS DL SRRE BB e e
oo BESTR SYERTCVE AL R IE PhoBTERIER haave soc
installed in the chamber is used corresponding to regulate the
pressure.

According to the present invention, the oxygen plasma is
generated in the chamber. High frequency power applied into the
chamber at the time of generation of the oxygen plasma is the high
frequency power of frequency in a range from 13.56 MHz to 60 MHz
or preferably 13.56 MHz in light of easy handling or
specifications required for facilities. It is also preferable
that the high frequency power introduced into the chamber is in
a range from 100 W to 500 W. Furthermore, since the carrier itself
is heated to follow application of the high frequency power,
treatment time per one ashing treatment is desired within ten
seconds and more preferably within three seconds in light of
productivity.

In the inline film formation device, a next new substrate

before film formation is supplied to the carrier completed with
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by physical etching. Next, as for an internal pressure
of the chanber during the treatnent, the treatnent can
WORHEY$8rmed with the internal pressure fall iB&g/4PR00§/069291
range of 0.5 Pa to 10 Pa. Conventionally, if the
carrier is subjected to agBing usi ng oxygen pl asma,
the internal pressure of the chanber for generating
the oxygen plasma is limted to 2 Pa on a reduced
ressurq:side. ccording to.the_present .inyentio t he
[

on IR 109 ol GUPBCRHEP A 1 BT BEThEEAtRSE 1t e lme Of
(g t eptr t nei ghbqt hoads ..
mat G Rk R R P AU G B S ke §RR1 A8 Wi um
are $edRiditZ8198N¢620EANPa e Almps@ o%nﬂegﬁﬂﬁ%a{ﬁ 0¥ rate
pl asma at pressure lower than 2 Pa. It 1s thereby
is sPeseickla .t onpanfiy miashi N8 Ofk tfaenea!, M REALtHOWA3S of the
pressure and emt residual gas in the chanber in short
necddgmrafigre# g £ n-Off dinsedas g ena Aecordh ﬂﬂiécﬂ'léftﬁe, outgas
present invention, if the internal pressure of the
enitdfehbierta scieoacHawbadurdeige e satsds noptirteata®ndrocess gas
di scharge of the oxygen plasma is nade unstable. If
(normipdl ivhper AT )pnessaseryffathdiehhabge drsdt bbelmiedrei, tcauses
takes longer tine to emt the residual oxygen gas in
degnadatciinbier Bfaldrtiafe ahdhe i Yehargrel Pried deabfgzmed.
herefore, the gas pressure is set in a range of 0.5

Furtseho s Bie LAYISW R ae & o epfd ngr dhe maths @ q/s the carrier
oS B R LA 00 5L S0 SEen UL S oy
pron;&ﬁ{}%g;:trenl}/i;géi% roefg%llﬁt a%nél\l)ﬁlg eC%(F)fo@g:igljl% egufg%ct:geof the

uséd correspondi to fegu he pressure
carrier. The out gas emitted from the carrier adheres onto the

surface of the substrate before film formation, thereby causing
deteriorations in magnetostatic characteristics or
electromagnetic conversion characteristics of the magnetic
recording medium. According to the present invention, it is
possible to minimize these influences.

A device shown in Fig. 5 is an example of a device performing
ashing on the carrier according to the present invention. This
device is for performing ashing on the carrier and a chamber 502
stores therein the substrate~holding carrier 503 in a vacuum state.
At this time, no substrate is installed on the carrier 503. The
magnets 504 for formation of a magnetic field are installed within
the chamber. In the chamber 9, a magnetic field 511 from the
magnets 504 is generated in the chamber 502 and plasma converges
into three portion of the carrier 503. An exhaust port is provided

in the chamber 502 and gas within the chamber 502 is absorbed and
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According to the present invention, the oxygen plasma

is generated in the chanber. Hi gh frequency power
WOL9PI9E2 nto t he chanber at the tine of generP&TYIBR00§{069291

the oxygen plasma is the high frequency power of

frequency in a range fron2d3.56 MHz to 60 Mz or

preferably 13.56 MHz in |ight of easy handling or

speci fications reqU|red for facilities. is al so

cenc LSS L 2193 | SoSUETE RYh PLAGESEED o
506 EQ{&%\%{‘PE Ud rﬁcﬁhéh&?%&% ef,Lt teSSkBahgtheaﬂifghtf"requency

| ow appl’i &t on of requency “power

powetn:I §§té£?§11tléd ﬁBtBeEhQ%MInQOtZr F@&g‘%ﬁhlbﬁ éé{;\%@fﬂcy power

hin“ten seconds a nore preferably within
supp&%c@@@s i A §hghinefognedushi ¥ipy- sbb ‘iBelhBEhfﬂQeﬁ' E® the
formati on device, a next new substrate before film

chambetmaii2on the rebgplingédobudihe ey itele starplteired Widtdrthe
ashi ng step. Subsequently, in another chanber, filns
champermétO@r.i al s necessary to constitute the magnetic
recordi ng medi um are sequentially fornmed or a
t r éaeneawvevfsurmaly PP & buppdbsisr power sfeujevt et iny tplasma
this tinme, in the former, when the filnms of the
in tlﬁ@&?gwry JRRteritding gre duriRd e raghaeroashing maqpeding
s emtted |%%% t he chanber deteriorates purity of
to t}kﬁs 95 1G5E ¢ narTrEPRP P SEPP ﬁe%%%/saﬁv%ﬁraﬁgsﬁgwg@wer
t.herefore, causes de ation in qualities of t
supdi apb F gbt i BT SR K8, DEndFRE-| dhiaab b

the GRS B RO UISE et 0 A Lloha A sbE et 5 ey
the SSSS L@ Of 18 08% @&erufé%éﬁsgkt&aﬁl% Lagen8laidarge.

The gas introduced into the chamber is preferably gas mainly
consisting of oxygen as main component during the ashing treatment.
In this case, mixture gas of inactive gas such as argon gas and
oxygen gas can be used. However, since the argon gas gives no
contribution to decomposing and removing the carbon deposited
film in the form of CO or CO;, pure oxygen gas is preferably used
during the ashing treatment. Furthermore, it is not preferable
to use gas other than the argon gas or the oxygen gas, for example,
nitrogen gas or the like since the gas adheres to the carrier to
reduce degree of vacuum of the chamber. From these resects, the
oxygen gas used for the ashing treatment is preferably high purity
oxygen gas at purity of 99.9% or more.

The ashing treatment according to the embodiment starts at
closing the gate valve of the chamber after storing the carrier

503 in a state in which no substrate is installed in the chamber
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carrier. The out gas emtted fromthe carrier adheres
onto the surface of the substrate before film

WOHPHEYSBn, t hereby causing deteriorations i nPCT/JP2008/069291

magnet ostatic characteristics or el ectromagnetic
conversion characteristi€s4of the magnetic recording
medi um According to the present invention, it is
possible to mnimze these influences. A device shown

n Fi iS an exa e, of a device performng ashln
502 %ﬁpl: c?aF’ra 8%@&6?5.% Jteﬁ’fh@qa@ésgﬁtmrnwﬁ% n 1x10”

d f f h h
P RS nE e hRbe Tao o el ireosthors, TnERACSaRe: fa‘”“ .
t
inesEREr 00 B8 VPEUUDALAL e ol AL oo ciacery
regu&gﬂeﬁ%%/fiﬂ{%kh%ﬁs%f v@lﬂﬁ %&%é’cf&ﬁi \ﬁéﬁré %%%akbe]geep the

he chanber , a magnetic

1nte&h§hdp§é%sﬁ&@nbfhﬁhgagﬁgﬁ§e§oﬂn'§thﬂ§ﬁﬁéa§f'® tdeo 5 pa,
chanber 502 and plasma converges into three portion of

and thencahé il gibGFequihEX husir Pr bpp3ipEOVS bk idatdiear 503
chanber 502 and gas within the chanber 502 is absorbed
fromahdeepoved dyprEl exdtBust Thenprédienci ek hdusthigil firequency

regul ati on val ve 506 can arbitrary set the volunme of
powetrheo berarstiedHi glpHafmuasncy L poheMi s inppldvedfipnas ttimlity.

chanmber 502 from a high _frequency power supply 508. A
Furt§gsmoger oddcthenrpnge sbothe hh@lﬁaf FRIAERCY Heowsrarerl 00 W

thereb i nfroduci ng the treatnent gas jnto the
to 15%%&%% deREnAolie? PP FpRURh riifi”rg e ovleimg @rnd the

comsb TR PRI Ceb T O AL LR P o o
the Bgahp%\ﬁ% u%HBE}' }Soérgg’, %thll%h HRAIERIY F%(?D\I\I%Iomplete the
treatment within time of about two to five seconds to corresponds
with more practical industrial production in the range of 300 W
to 500 W. The oxygen gas introduced into the chamber is ionized
and decomposed into oxygen plasma by the high frequency power
applied to the chamber 502. At this time, the plasma mainly
concentrates on the introduction portion of the high frequency
power and the sharp portions of the carrier or the like, while
the flat portions of the carrier are insufficiently subject to
the ashing treatment. Therefore, a bias voltage or preferably
pulsed bias voltage 507 is applied to the carrier and the magnets
504 are used for convergence of the plasma. The oxygén plasma
in contact with the carbon on the surface of the carrier reacts
with the carbon, transforms the carbon into CO or C0,, and
contributes to the action of removing the carbon from the surface

of the holder in the form of emission into the chamber.
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supply and a m crowave power supply can be used. A
capacity of the power supply 508 is preferably set so
WO0957p2 abl e to supply the power of 50 Wt o PLIGP08/069291

into the chanber during ashing discharge . The gas

i ntroduced into the chanmb2b-is preferably gas mainly
consi sting of oxygen as main conponent during the
ashing treatnent . In this case, m xture gas of

Pl a,% 2P EaeP 8 1ar0n a0 g, VALt iRt SBIneR silm
depo%‘i'%t rd ? Q é&@f?{r@fsﬂh@ %@%be%"{?édggaﬁé‘?o%ﬁ“%’é‘ carbon

eposi |In1|n ofrm o pur e oxygen

1ntogéé S dy,ef ef@@'é’or&ﬁleéjcéjﬂf 'g%% e ashiAgGd rfgt&ﬁﬂited from

ernDre It 1snot prefera l'e to use gas ot

the bhh%@lulée o 498 GREnPler! Y PHORXIGASL R fgﬁ)‘ﬁ@l echereby
nitrogen gas or the like since the gas adheres to

remo&dhiy Ehe tdaiRAIcs €iegrLa- Rice/ agutime Qfartﬂl%rC.halIb.efhls case,
From t hese resects, the oxygen gas used for the ashing

whent that ashing st yrafresabliys High shwd,t gupplgeast galse atxygen gas
purity of 99.9% or nore. The ashing treatnent

fromatber daagintoradiecizdod imnto 0 dst stappetipsimg the mpatiedual
val ve of the chanber after storing the carrier 503 in

oxyggrsgasel s mlan enifsesupytrate o theschemberi hythee exhaust
chanber 502 a vacuum state at | east equal to or

pump| ééxér tmq%ﬁ(@m phe yREFeURL ¥R PENE IRY denthgschamber is
operlfl HOGUERA, LS Lo 2o, Lkogkel L onPie 808, Lheco, 1t
IR S LA DR S U o
senckRiERy S0 LOEAL S Ao Uench RRUPTuAg 08 an
furtheeduenexygbnihes Brahsdf BRI y evacuated from the chamber
502 since the gases flow into the next chamber. Desirably,
therefore, the exhaust volume regulation valve 506 operates
instantly at the stage of completion of the ashing treatment to
reach a maximum exhaust rate. The exhaust volume regulation valve
preferably completely finishes operating within 1.5 seconds or
less or ideally within 0.5 seconds or less to be able to contribute
to emission of the residual gas within the chamber, depending on
a production rate of the overall sputtering device. The exhast
rate of the exhaust pump 512 is desired at least equal to or higher

than 1000 liters per second or more preferably equal to or higher

than 2000 liters per second, depending on chamber size.

Examples:

Examples of the carrier ashing according to the present



10

15

20

25

power to be applied is preferably 13.56 MHz in view of
practicality. Furthernore, in the range of the high

WO 0eHeER2y power of 100 Wto 1000 W, consi defGIgPR#)8/069291
ashing amount per unit tine and the tenperature rise
of the carrier itself due2te the application of the
hi gh frequency power, it is preferable to conplete the
treatment within tine of about two to five seconds to

o FRGEREIE g LSBT RS O LRI ) LB OOURS Sone
oSS e AP | g fecomposed

to the chanber 502. At this tinme, the plasma mainly
concentrates on the introduction portion of the high

Exangleguenays peneirandghe gharp portions of the carrier
or the like, while the flat portions of the carrier

ar @ fitesub fineimeandd ot el et dac d henashitng dd 8yt A8 P-plated
Therefore, a bias voltage or preferably pul sed bias
alumiclurageb$07a t s wapps gl 1 ed ttheé ocdie chambrd dhéhregnetisering
504 are used for convergence of the plasna. The oxygen
filmpFasmationciavias bwithinhe sapdoreon e spoftamecbfine, the
the carrier reacts with the carbon, transforns the
chanbgah s wedaeeted -codftand cenntetbanes ft exbiaeisddiidon the

f renoving the carbon fromthe surface of the hol der
subshy At whE d bACReR I GnCRRE 6 HAh &fher VPRed feher R il Loy

0X %en | as reacts with the carbon fil m deposited on £
by uSiBICHPPERESbP HERRITT AT dfsPol AFLHE CAY bopiment o
. ] | I :
the kel 212 PenaliSeSoy SHELLaRAL RS QRORTR 1S pe

sur WP P4 d BRFLDY LRV AY SiRepSAEDON O £ BS oS §36€ HArter
the carrier. In thi's caseg,
forming the film of the base layer made of Cr and the magnetic
recording layer made of Co necessary to constitute the magnetic
recording medium were formed on the substrate attached to the
carrier in the sputtering chamber, the carbon protection film of
50 Awas formed on the substrate by the plasma CVD in the CVD chamber.
At this time, carbon was also deposited on the surface of the
carrier near the substrate.

Thereafter, the substrate was detached from the carrier by
the substrate transport machine in the chamber. The carrier from
which the substrate was detached was transported into the next
chamber. Subsequent treatments will be described with reference
to Fig. 5. The oxygen gas and the argon gas were supplied from
the gas introduction pipe 509 shown in Fig. 5 and the exhaust volume

regulation valve was appropriately manipulated, thereby

regulating the internal pressure of the chamber in the range of
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when the ashing treatnment is finished, supply of the
oxygen gas fromthe gas introduction pipe 509 is
WO08H95E82 and the residual oxygen gas is al so P&HIPRY§/069291
out si de of the chanber by the exhaust punp 512.
Thereafter, the gate valv27provided in the chanber is
opened and the carrier starts noving fromthe chanber
502. It is unpreferable to open the gate val ve before

0-o R eI Ry SR 40 Pl g o
vas SULELCHERS! ¥ oxepic L1 e FUETDSD o5 068 dLhoces

provilRRILhior ¢net e ISt a¥OkYRE %@ﬂ%taEh@Pmﬁ@hﬁ%ssg@ﬁewere

operates instantly at the stage of conpletion of t

attaRSRidg ol beAlRRRCHR) 8ae e iTHIAHB RN S It HAlRibs thf e
exhaust vol une regul ati on valve preferably conpletely

instfalliagfies ppelatibAgo thé reakeS gecomds prebemgnertime using
ideally wwthin O .5 seconds or less to be able to

the edatsmabute tsetericsdi arahnd e e dualorghs. Wrtbile tthehows
chanber, depending on a production rate of the overal

treagpentte ciongliddwinse arthelepdrddted ataghoh thie mextemestalpurgtes
512 is desired at | east equal to or higher than 1000

accordiggdstpdtheseganBles hnboe? prdierlatl®, 2ual Ittol®rto be noted

hi gher, t han 2000 Iiters_ger second, dependi ng on

tha%ﬁgﬁbéﬁpgﬁ%éed&aﬁﬁpé\sf% ExRABPERL ofatpe ¥aFy|gyaluated by

meas g F e erHaR o™ FBAGOarES AR HheoSBH e TRRh PR PR ing
. [ L '
crosignt, | HILEGIAOLY G ATERE SXAheS  SAMLERd oD rirer
0.3 &Re3hit Yt BdebYeReMaPiBhaL®dp1asma and then the mixture gas
of argon and oxygen described in the Table 1 was supplied, and

only the argon gas was supplied for the last 0.3 second.

Comparative Examples 1 to 8 (Cl-C8):

Similarly to the examples, the carrier was performed to
ashing treatment. However, in the comparative examples 1 to 8,
the bias voltage was not applied to the carrier but the high
frequency power was applied to the carrier to generate the plasma
around the carrier and perform carbon ashing. The Table 2 shows
ashing conditions and carbon removal rates according to the

comparative examples 1 to 8 (Cl-C8).

Comparative Examples 9 to 15 (C9-C15)
Similarly to the examples, the carrier was performed to the

ashing treatment. However, in the comparative examples 9 to 15,
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al um num substrate was supplied into the chanber of

the sputtering filmformation device by using a
WOs9p%eY'8k2e transport machi ne, the chanber was PCT/JP2008/069291

exhausted. After conpletion of exhausting, the

substrate was attached tez2a-carrier made of A5052

al um num al l oy by using substrate transport machine in

a vacuum envi ronnent of the chanber. A sandbl asti ng

che B4 SELT 5% 30 S0 6,00, SRR LBER, 2L O, B8EE 1o
o thACGLLHIET e b J G051, 400, 0o oA o

n r [ rate ~qg-
oo he o 1 e TR et Fort e erenber” The o°
cis)carbon protection filmof 50 A was fornmed on the

substrate by the plasnma CVD in the CVD chanber. At

this time, carbon was al so deposited on the surface of

the carrier near the substrate. Thereafter, the
Indusibstaiafepldsaieatladhed fromthe carrier by the

substrate transport machine in the chanber. The

caffhiegre thoth awhimemu e wulista dhe magndéiachedondsng medium

transported into the next chanber. Subsequent
accorddadmset $he BT esendesariandd an Gy @r@ee%cﬂéfqlaf Fiefuae the

. The. oxygen gas. and the argon gas were supplied from
carbopet HiR <h PENthy S@b@%éa&%%?lmng g2r5ighd SHRPress

Gen e ah b G GAE O ey or KO S PG LR 7 crfaP CpPELaReTiLm
and g E8eE S 10 A RHERR) Bve a8 Tk p® garvon £iin
oopcBRLLE I 25h28 g ANDR: o0 M AR ot on
filmMagNebsme@doWekBe substrate by the CVD method or the like.
Therefore, it is possible to provide a magnetic recording medium

high in recording density, excellent in recording and reproducing

characteristics, and stable in quality.
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Table 2

C15)

| ndustri al

Applicability: The method of

manuf acturing the nmagnetic recordi ng nedi um accor di n/g
WO Z0YHE58r esent i nvention can effectively redf&d/HPRYS069291
carbon fil m deposited on the substrate-hol di ng

carrier, suppress generatBon of particles to
follow peeling off deposited fi —and _suppress
e s§i®&E o] qutigas pr giLnati hg cprpon film
d¢pogid ed 0B | S [shf Ea&e 03 3| &Y h t he
Nl .| &N

car Bore fr of e¢fi|on F| Tl S|4 fd Strate by
t fre—EvDrethodjortheitike: T 5 possi bl e
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recof @MY (lend |yl spatrel beal di nd
r ¢prddug nggFRYrHce EP| (™S | g
qjalig."Ta)le 1 1] 5] 1 Tal ¢ 2 Cu 1. A
pt-hpt—of frufactof- e rarrggRet e g€ j nmedi um
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formng at |east a magnetic filmand a carbon
protection filmon said filmformation substrate;
WO HEY P Rg t he magnetic recordi ng nedi um af t erPGIYAPAR08/069291
formation fromsaid carrier; subjecting the carbon
filmdeposited and adhert3lg3-onto a surface of the
carrier to an ashing renoval in oxygen-containing
pl asma generated in a chanber; attaching a next film
formati on substrate to %ﬂﬁlﬁgrrier; and wherein a bias
voltage is applied to the carrier when executing the
step of subjecting the carbon filmto the ashing
removal . 2 . The nethod of manufacturing the nagnetic
reg¢or di e ¢TRMH WP 660FdtRAri 8qCh ahdde t i MRS M medium
bias voltage is a pul sed voltage bias. 3 . The nethod
whicef conpufiaekukitRgst be :magnetic recordi ng medi um
according to claim1 or 2 , wherein inactive gas is
f ustbaenaddedyt arthepplasng. 4 £iThefoethadoaf substrate
manuf acturi ng the magnetic recordi ng nedi um accordi ng
attatbed| apna grmiwr eintcat mhuiraltcdl oStcysnodrs horgteapted to
of subjecting the carbon filmto the ashing renoval, a
one @pAteetration of the inactive gas in the plasma is
i ncreased as conpared with an oxygen gas concentration .
an8OTRengxFhehcyat 2OMREMR F1E il F e GHGBRREPTESTION
£11:COMPEREY YN IS SONSEN LAk 00. o, the Tnactive gas.
detaching the magnetic recording medium after film
formation from said carrier;
subjecting the carbon film deposited and adhering onto a
surface of the carrier to an ashing removal in oxygen-containing
plasma generated in a chamber;

attaching a next film-formation substrate to the carrier;
and

wherein a bias voltage is applied to the carrier when
executing the step of subjecting the carbon film to the ashing

removal.

2. The method of manufacturing the magnetic recording
medium according to claim 1, wherein the bias voltage is a pulsed

voltage bias.

3. The method of manufacturing the magnetic recording
medium according to claim 1 or 2, wherein inactive gas is further

added to the plasma.



5 . The nmethod of manufacturing the magnetic recording
medi um according to claim4 , wherein after the oxygen
WOR8/3ent rati on is increased as conpar ed WRH/HPRYS/069291
concentration of the inactive gas, the concentration

of the inactive gas is i+t&zeased again as conpared

Wi th the oxygen gas concentration. 6 . The nethod of
manuf acturi ng the magnetic recordi ng nmedi um accor di ng
to any one of clainms 1 to 5, wherein a magnetic field
is applied to the oxygen-containing plasm from an

Cehvarn b RRSE s At e UABIR B0 ROaRELLDe B0k Gtng
medi@h QEEHgaﬁhBrthciQEnmﬁQWﬂéféln?%Qrthgnﬂ§§éyn%tage of the

accor |ngtoca|m6, wherein the magnetlc i el
stepaBBl kef ke tihe PhasMrbena riagneld &Hfd %ﬂ&aw&reatoa&my a

a pernmanent nmagnet.
concentration of the inactive gas in the plasma is increased as
compared with an oxygen gas concentration and the oxygen gas

concentration is then increased as compared with the

concentration of the inactive gas.

5. The method of manufacturing the magnetic recording
medium according to claim 4, wherein after the oxygen gas
concentration is increased as compared with the concentration of
the inactive gas, the concentration of the inactive gas is

increased again as compared with the oxygen gas concentration.

6. The method of manufacturing the magnetic recording
medium according to any one of claims 1 to 5, wherein a magnetic
field is applied to the oxygen-containing plasma from an outside
to concentrate the plasma acting on the ashing removal on the

surface of the carrier.

7. The method of manufacturing the magnetic recording
medium according to claim 6, wherein the magnetic field applied

to the plasma is a magnetic field generated by a permanent magnet.



