MAGNETIC RECORDING MEDIUM MANUFACTURING DEVICE DESCRIPTION [Field of
the Invention] [0001] The present invention relates to a magnetic recording medium
manufacturing device for manufacturing a high density magnetic recording medium.
[Background] [0002] In a conventional method for manufacturing a magnetic recording
medium, a magnetic layer is etched in accordance with a resist pattern formed on the
magnetic layer by using plasma or an ion beam at first, and then a groove in the etched

magnetic layer is fil XEARNET Ho iR Bag Ré a6 AYBERL UNG M AREHHHHERRENGCSUHYEE B the

magnetic layer through a flattening process, such as ion beam etching and polishing, a
protective film isfproegenthg surface (For example, refer to Patent Document 1). [0003]
Using the method of manufacturing a magnetic recording medium, disclosed in Patent
Document 1, re i FL s of flllln aﬂilth a non-magnetic material and flattening the surface of
the magnetic la 8 Hﬁﬁﬁeg a other than an information recording area for removal,
so that the manufacturing process becomes complicated. Accordingly, this also results in
another unfavortisie1dffEe thpere shetpiodention cestinsréasesn{80etiAswondig drfiedBoiving

the unfavorable issnies elesaibadvaliois, peopasethisrg; meaipeddémslichdgnstaredanallyig
implanted into anggggﬂgtlc film to change a magnetization state there, and afterwards an entire

surface of the rr*[?.gdl tic flll’T& is annealed (For example, refer to Patent Document 2). [Prior Art
Documents] [Paten ¢ ocuments] [0005] Patent Document 1: JP2003-16621A (FIG. 3) Patent

Document 2: JP2005-228817A (FIG. 1) [Summary of Invention]
[0002] In a conventional method for manufacturing a magnetic recording

medium, a magnetic layer is etched in accordance with a resist pattern
formed on the magnetic layer by using plasma or an ion beam at first, and
then a groove in the etched magnetic layer is filled with a non-magnetic
material. Next, after flattening a surface of the magnetic layer through a
flattening process, such as ion beam etching and polishing, a protective film
is formed on the surface (For example, refer to Patent Document 1).

[0003] Using the method of manufacturing a magnetic recording medium,
disclosed in Patent Document 1, requires steps of filling with a non-magnetic
material and flattening the surface of the magnetic layer after etching an
area other than an information recording area for removal, so that the
manufacturing process becomes complicated. Accordingly, this also results
in another unfavorable effect that the production cost increases.

[0004] As a method for solving the unfavorable issues described above,
proposed is a method, in which ions are locally implanted into a magnetic
film to change a magnetization state there, and afterwards an entire surface
of the magnetic film is annealed (For example, refer to Patent Document 2).

[Prior Art Documents]
[Patent Documents]

[0005] Patent Document 1: JP2003-16621A (FIG. 3)
Patent Document 2: JP2005-228817A (FIG. 1)

[Summary of Invention]



2 - [Problems to Be Solved] [0006] However, in the method of manufacturing a magnetic
recording medium disclosed in Patent Document 2, it is required to implant high-density ions
within a density range from 1x1016 ions/cm2 to Ix1029 ions/cm2 for changing a composition
ratio of atomic elements in a magnetic film. Accordingly, there exists a risk that a resist film
and a protective film may disappear, and a further risk that a magnetic film may also
disappear owing to ion beam milling. Meanwhile, since a substrate is externally transferred
when being mov&ddnsorgtmBasialetsting processes, the substrate exposes itself to the
atmosphere so tieoshféftwataly detdioratooih qfiatiynhppensg 000nhdkatie, itdsoadiobject
of the present inygiligm tuAvida aimapRRie residithinedium ManuireHAiNg.deuigehat
can manufacturg,, pRGNGH; isrordingmediumaiinagihenany disBRPeHERGR dharens

film, a protective.fi m, ang a n;}a%netlc film owmgbto |ontbeagfm tm|II|n yor at(rllsy effect of thte
atmosphere. [Mé%rhssct%l (%8_ %egﬁlr%lglecr%%ffﬁ %]Jf%lgc ieavg_ “é oBerl?zf‘ elsncrg’l‘b%laga’ﬁo%/ce,
the present invefilidn pRSeRISEEI IR RS paitli Babassgfblilreti diy dHregitipnfilm
manufacturing devagelisapnamufactuadygréhengebtibaécordimpeticdilmn thayrgRostegspear
dosing an ion beamngtécaisubbt:ate halling.a Megnetiale cerdiaglaydstand ashingeandlly
removing at least,Qperaf-adediskiimang a makad mask.an asiriasq@fithe swbsisate, haying
the magnetic recordig fayer,afier e aiybeam desingie Magnelc aeardingmediym
manufacturing device |nclu§| 1g: an jon |mplantation chamber, to which a required kin }yions
are supplied from A CEIIALOBARLAEIYaBPYeherating ions: the ions being accelerated to

have an energy B9PadulFeds didsiaa iobitsé th o RISERRY HOSIHIRTD @ RIDYESaR MAGHRY S
magnetic recordirgplalieg orediednbn appfyirygrone dfvaceeshsttfitemand rmifaetat ermshka gnetian
ashing chamberegstigngd wishiamlasme gRBAos9r genpingmed difusiesifasma; i the
ashing chamber,, alleastoneOLine s Goishlin and A BeR naskReing:ashad-and, \amaved

by using the pla%?]c%difgused with the plasma generator, from the substrate having the

magnetic recording 33?e]rmé)rsé)a eelgf’by applying one of the resist film and the metal mask;

wherein, the ion implantation chamber and the ashing chamber are connected with a vacuum
valve under vaclMenpsridifiolveahd Hretrantletic recording medium manufacturing device is
equipped with a substrate carrier for carrying the substrate from the ion implantation chamber

to the ashing chaspber afelcthievorHReNRA®RIEGibed above, the present invention provides
the following aspect; i.e., a magnetic recording medium manufacturing
device for manufacturing a magnetic recording medium through steps of
dosing an ion beam into a substrate having a magnetic recording layer, and
ashing and removing at least one of a resist film and a metal mask on a
surface of the substrate having the magnetic recording layer after the ion
beam dosing; the magnetic recording medium manufacturing device
including: an ion implantation chamber, to which a required kind of ions are
supplied from a source of ion supply for generating ions; the ions being
accelerated to have an energy as required, and the ion beam then being
dosed into a substrate having a magnetic recording layer created by applying
one of a resist film and a metal mask; and an ashing chamber equipped with
a plasma generator for generating and diffusing plasma; in the ashing
chamber, at least one of the resist film and the metal mask being ashed and
removed by using the plasma diffused with the plasma generator, from the
substrate having the magnetic recording layer created by applying one of the
resist film and the metal mask; wherein, the ion implantation chamber and



[0009] According to the structure described above, the ion implantation chamber and the
ashing chamber are connected with the vacuum valve under the vacuum condition. Therefore,
the substrate having the magnetic recording layer cag be processed continuously without
exposing itself to the atmosphere at an inter-process point between the ion implantation and
the ashing. Accordingly, this arrangement makes it possible to avoid a quality deterioration of
the magnetic recording medium owing to a bad effect of the atmosphere. [OM] In addition to
the above aspechadt ishieterhblalibatdhe magpetd redtrding medinnyaanafadeuringcdevice
further includes @fMEo(-hamiadeV aRemBigpasiinalkhamvaentorfonminguhia flevia as
surface of the sURSIIAE, NAVING, e magne s 1egording, aYek AlRE the,a5adnBhMEaNs.of
generating plasma rough apﬁ)l ing ath|%1-freﬂuen quer Eg on aof agarall I Qlate
electrode and ah i u%‘iﬁ/éogocup mg antenna: whetein eegsafwlr% ré%ealr% e_re %Irlll, tchénéVD

chamber are coMRASE P srtRdRRcurhe SRS HER ARSEUbAT cififoflanathaRipetaiien
carrier carries théhsuibstraaahdhin g shéom afaatkereeordingnagedaiiémhidastiagronyakie
ashing chamberniadhetbd/ 2 chambetid[0dhl] Abeosting théhmisttuateieasesctibechabovtcthe

magnetic recordipg,rageiuaymanufactuing deviesnakesdpasaiie todaiima Reteetvadim
on a surface of ¢ %%%bg 3 E%e{gtfg{@frgc%sggglﬁ PASSIRIS 1R 241, HpmAgRioh thd the

frate,
magnetic recordin m ?r?naé e to a defect, and also to s rel){ avoid alqgalit\y deterior jon of
the magnetic reé‘égdﬂ?g n;%ﬁl %%eﬁ'ng\’ﬁ grﬁﬁﬂg@ﬁé%?to%ﬁjéegt%%% hle! %‘2{2&% %‘é%?ilgn to
the above aspedetieTioprtirt 5| maergtis s dHe updirameosdntetaichitbetisct whdhate
holder for holding thessbéstrate; and a driving mechanism for driving the substrate holder.
[0013] According to the structure described above, the substrate having the magnetic
recording layer ¢ sMeRtINGRSHARSIB eI APUProcesS ehamet HAH (BB IAgR 1SIC
Effect of the Invggétl)cx)'alng medium manufacturing device further includes a CVD (Chemical
Vapor Deposition) chamber for forming a thin film on a surface of the
substrate, having the magnetic recording layer after the ashing, by means of
generating plasma through applying a high-frequency power to one of a
parallel plate electrode and an inductive coupling antenna; wherein the
ashing chamber and the CVD chamber are connected with a vacuum valve
under vacuum condition, and the substrate carrier carries the substrate
having the magnetic recording layer after the ashing from the ashing

chamber to the CVD chamber.

[0011] According to the structure described above, the magnetic recording
medium manufacturing device makes it possible to form a protective film on
a surface of the substrate. Therefore, it becomes possible to avoid damage
of the magnetic recording medium due to a defect, and also to surely avoid a
quality deterioration of the magnetic recording medium owing to a bad effect

of the atmosphere.

[0012] In addition to the above aspect, it is preferable that furthermore the
substrate carrier includes; a substrate holder for holding the substrate; and
a driving mechanism for driving the substrate holder.

[0013] According to the structure described above, the substrate having the
magnetic recording layer can smoothly be transferred to a next process



[0014] According to the present invention, a magnetic recording medium can be manufactured
with neither any disappearance of a surface of a substrate, including a magnetic recording
layer, owing to ion milling, nor any effect of the atmosphere. Furthermore, a manufacturing
process according to the present invention is simplified in comparison with the manufacturing
method described in Patent Document 1 so as to enable cost reduction. [Brief Description of
the Drawings] [0015] FIG. 1 is a side view drawing for explaining a structural overview of a
magnetic recordicigambeelflum manufacturing device according to an embodiment of the present
invention. FIG. 2 is a cross sectional view of the magnetic recording medium

manufacturing dexige, iakeB.RloperiRe NG £ArAVehENE! 1- FIGs. 3A and 3BS show a
structure of a substrate carrier of FIG. 1; namely FIG. 3A is a side view drawing of the

substrate carrier, and fIG. 3B is a crgss sectional view of the substrate carrier taken along the

line B-B of FIG. 340141 Aggprding tg the sresen REFIRRE of B s8R TSRS T B SR Paken
along the line C-beapmpafagtured with 5e heg Ry dsenpaaransy Braariabismef enahpeptaken
along the line D-Dxafiffifz 4 magnElis rédsrdiopby sectivma tdevwnohdGi¢Dronamp exffakerd
along the line E-Ehefdtioshhere. FIGstHAnird) armahaiBgnios ProtiRing iasasses e
manufacturing a magneticrecarding medivmddy Using Mo [pRgRCHSECAId ng-RelIU Ry ing

manufacturing d%\{elz o%cggsrc%lﬁ])%&?naﬁa%%nnt%cﬂgcnuerggr?tf Ehseo as to enable cost reduction.

[Brief Description of the Drawings]

[0015] FIG. 1 is a side view drawing for explaining a structural overview of
a magnetic recording medium manufacturing device according to an
embodiment of the present invention.

FIG. 2 is a cross sectional view of the magnetic recording medium
manufacturing device taken along the line A-A of FIG. 1.

FIGs. 3A and 3BS show a structure of a substrate carrier of FIG. 1;
namely FIG. 3A is a side view drawing of the substrate carrier, and FIG. 3B
is a cross sectional view of the substrate carrier taken along the line B-B of

FIG. 3A.
FIG. 4 is a cross sectional view of an ion implantation chamber taken

along the line C-C of FIG. 1.

FIG. 5 is a cross sectional view of an ashing chamber taken along the
line D-D of FIG. 1.

FIG. 6 is a cross sectional view of a CVD chamber taken along the
line E-E of FIG. 1.

FIGs. 7A to 7D are drawings for explaining processes of
manufacturing a magnetic recording medium by using the magnetic
recording medium manufacturing device according to an embodiment of the



- 5 - present invention; namely, F1G. 7A is a cross sectional view for explaining an ion
implantation, FIG. 7B is a cross sectional view of a substrate having a resist film after the ion
implantation, FIG. 7C is a cross sectional view of a substrate having a magnetic recording
layer after an ashing operation, and FIG. 7D is a cross sectional view of a magnetic recording
medium. [Description of the Preferred Embodiment] [0016] A magnetic recording medium
manufacturing device 10 according to an embodiment of the present invention is described
below with refereneeio thecatomnpeanigy lawingss inciivesfedichivingl explafeation]dacheg an
direction shown ignFkeslah it re ESENEs itScorespensing Idiieation Aswirscitlecklkbehgve

Directions of arrowgXtands2 IRRrRIENh PSR ANAIRe7@3L 18386 UNEho I eRIPRT Qf

arrows Y1 and Y&, Which.re pernendiculat (ohe dheciions of e, amows, K1, andata n aq
horizontal direction r%ﬁ:resenmﬁe Igff? an ﬁﬁe rlg)h ) r%sp%ctjve y. B rections, of arrows 21%nd
Z2, which are pgr{)%n L SEP IS SEHP PR e W2 e A G S ECarH 1R &S , respectively.

[00171 FIG. | is a side view drawing for explaining a structural overview of the magnetic
recording mediulDavaiptfactufitig ddeitertd Bedardingtolthe embodiment of the present
invention. FIG. 2 is a cross sectional view of the magnetic recording medium manufacturing

device 10 takenglong el A AbiEnd JRAHEAR ShAERE I b R0 b [Ecadlig to |
magnetic recording mgd(lym mtar}Lgﬁlcturlng %ewce g}i]o is an endLe in-line t pe a}gparatucs, in
which connectedTh"82HESBFE AN ol MRpTantation chamber 20, an. ashing chamber 30, and a

CVD chamber AP enSATRTSRM bRTIREON ShaihbdPBoViRE SSRIAGHHNISaF RO LSRR
CVD chamber 4shavenréfe FE@stolctildetioptysenésdtereariseponimeiiyhcidaticebtdesyibedss
chambers 20, 3BQeard 4Drastibasubsirade dr&instardpAesage &eiinteheofinatisitiade aleambers
externally. Th_e @&@Géi???!ﬁﬂf&%%gi%!%m@%f@qttﬁmY‘?,V'{_Qﬁiéﬁ) iﬁ@%i@féﬁdmﬁlﬂa@to
substrate carriet, 60 Jor afyIngr,stbsirale iepllding 2 masnslisseqrdingiayerdsieingfter
a substrate before and arter a processing operailon 5: the process cﬁam%rs 2(9 WD 40 is
tively. 1rections of arrows and Z2, whic

collectively called'd Stbands el g nec
are perpendicular to the X-Y plane, represent the top and the bottom,

respectively.

[0017] FIG. 1 is a side view drawing for explaining a structural overview of
the magnetic recording medium manufacturing device 10 according to the
embodiment of the present invention. FIG. 2 is a cross sectional view of the
magnetic recording medium manufacturing device 10 taken along the line
A-Aof FIG. 1.

[0018] As shown in FIG. 1 and FIG. 2, the magnetic recording medium
manufacturing device 10 is an endless in-line type apparatus, in which
connected in series are an ion implantation chamber 20, an ashing chamber
30, and a CVD chamber 40 (when the ion implantation chamber 20, the
ashing chamber 30, and the CVD chamber 40 are referred to collectively,
these chambers are simply called the "process chambers 20, 30, and 40") and
a substrate transfer passage 50 interconnects these chambers externally.
The magnetic recording medium manufacturing device 10 is equipped with a
substrate carrier 60 for carrying a substrate including a magnetic recording
layer (hereinafter, a substrate before and after a processing operation in the
process chambers 20, 30, and 40 is collectively called a substrate 52). Inthe



meantime, the substrate 52 taken in at a start point 54 is processed through the process
chambers 20, 30, and 40 for each processing operation, and then the substrate 52 is
transported back to the start point 54. [0019] A load-leck chamber 56 is each placed at the
rear of the ion implantation chamber 20 and in front of the CVD chamber 40. Each load lock
chamber 56 is used for a preparatory vacuuming operation in order to avoid the air from
entering the process chambers 20, 30, and 40, before the substrate carrier 60 with the
substrate 52 is intrehited, ftbmstisigabsfrate kemsiartpastay @ 60; Bdvmprive stv dbphrgic
environment, intehih @precesh nhdnrbeas 30, 30d and«Ceteldersasuing amidiion, IMe then
implantation chagpbetg&-the shing-chaniesy Buhe G Rxgharehars0, a front vertical
passage 50a to be described later, a bottom horizontal passage 50d to be described later,

and each load lo 6 ar nected one anot er eans f a connecting part 58
so0 as to be alrtlgﬁ)lélc’lgfoﬁg ﬁ&c 0 W?flr?ﬁlg fag c?n 39 p§??§8°forﬁggnr?é’ctlng

the process chamRiandetian chamber Z90ane 1856%‘%:!2%?’(%@5@ tifBed vtk dogHutter
valve working ad@kabanrherabfel0620]{The pubistrateryarsfenpassagersiimcindesi¢hedront
vertical passages@al shealrveicahiiassadthd o iorharseria(passagrl 40c bandtdie

bottom horizontal pRESAGE A5k TEP A MAERAIREHEEHHAICORRRL TSP 3% Wubstrate

interconnect on Ioad Iock chamtkfﬁr !}?6\\7le|;[ me o{her qlaeqalg%‘gharrlr&per 56 tcor maklno% up an
endless circuit ( G ert 2 e front veruear passag e]'g?) ?1 rear ver%é)al passage
50D, the top hon%%ﬁaﬁras%%g O5sndhAg ma%zstr&ﬁuﬁm.fanﬁarlaass 568 PaBtA4 ENd
box-shaped in tiReeRys b chrastiogidrobeicH, pas Sy sdmmshsiadiy atfeondrirratieoht

position from theploaddeckoahtimized &G tiistdllledeir) fomitodihédGizbnthhpisend®.58dowdbegart
of the front verticRlspassadsteha it carnasiad sextbadaad ok shambaickaitbreughhiher by
connecting part 38, F-acipg &QﬁJ&QﬂL&%’&%@@éE@% §Q%JH§1{€WT@%&§E'&@§§%@ QQM

placed in front of trﬁgqlmgcﬁré%egloeréc ambrg %Q?The start t5¢0|§e rhed or exa le, at
a lower position Bt the rdaf VaticArgaas ob orr%on?all’ assa € b0c connects

upper parts of thiaflof? v%’?ﬂcélll?)d%gg]@ shavebgte %drsv%‘iﬂé%ﬂ"fﬁ%\é’%’ébe%ﬁb‘r‘ﬁt%{rhﬁﬂi’&ntal
direction. The bovekihorzetatpassage0d connects the load lock chamber 56 installed at
the 7 - rear of the ion implantation chamber 20 to a lower part of the rear vertical passage
50b in a horizonfghdipetionsimdhe [ eaning paciagPsovisdaddeiHtalibnsiieirale sassiars 60
arc placed, for ex @mple inside tgcaproacess C ber%]OZO 30 anéj 0 as well % the %ulg}sltrate

i'eaé ver 3 horizon assage
transfer passag etermine |nte SCrl elow IS a structure of

U at
a substrate carri ?%W[%@?éfﬁ@?aﬁﬂaﬁﬁé’ W%@ﬁ%&%ﬁ%ﬁﬁf&%&ﬁ% 60,
namely FIG. 3A # aogrva@mw%vméoeﬁtmlgdwh@é eanehabeather jlcad ek ehembsr
sectional view obthdosubsikate carrien 6o dikencatony tRefmetB-BI6E FIG. 341 [(028] A9FGs.
3A and 3B showdhgcaulisitatecasog eRinaidaseasabsitiaboldenS2Her fipldiagisatal

substrate 52, ang,dylng sellers ¥ 6l fhiig rnsﬁla@marn e dibungoihe:suoaliaigbolder 62
The substrate h?gder 21in s a protru3|o tru pa or|zo |re%a'{%gl at

an upper part of 1He su%’se[ra]te rgﬁg(?f’e er o é{ mﬁ fa?& sectlon Tat is
almost flat. Theﬁ%ﬁé‘g&b%rr%@hsr&gﬁ@zfﬁa@ thetordle ﬁ@ﬁ%@fﬁf s led i St Mlaced
almost at the cebher oVibecHambletetfectivicdGreadtchC il bords GTipearasingenbizontally
through the flat plaigeseatian G6e Toadcirettatingifs b 56reheacthpidtedoaneotiionsart 58.

corresponding tq~§c99grr%sf%@cm@&w@ts£@gyg@%§ Jﬁ%a?%@t%mwagob%eﬁ%an the
flat plate section L 66.Is %q)liu%)ed wrt I%%.% n%trgte Clﬁa ﬁ% 826“ it &r éej}dge lr?tagt for hg)ldn&g a

substrate 52. The substrate clamy or eac circular re eac out at
diagonal posﬂmrﬁ%r(ﬁxﬁ“(%’riﬁe?é Rﬁ‘@ﬁﬂﬁf’élﬁﬂ%‘rﬁgl Efo‘if@ﬁlh’ﬁrgﬁa} ?i‘ﬁ??ﬂ?ﬁll &bthe

bore 67. The substizeay PRFREE D AhsemRecth Hprep pasEeef rﬂ@cﬁ@ﬂw%rmﬁbpmsﬁorhen,
the substrate clampstb8 ctampaticltensiggemiobential dreazohtht durbstiene 5PHe betaimthe
substrate 52 in therfidpsHpiR HalEe 602 HhratiehsubadaR b2 s naiainssl indhe sabstine
holder 62, both surfaces of the substrate 52 are arranged so as to be almost in parallel with a
Z-X plane of the substrate holder 62.



[0024] The driving rollers 64, for example 4 sets in number, are laid out at a bottom of the
substrate holder 62 in a back-and-forth direction. When the - 8 - driving rollers 64 rotate, the
substrate holder 62 moves backward and forward. Through controlling rotation movement of
the driving rollers 64 by a control device, not shown in the drawing, movement of the substrate
carrier 60 is controlled. [0025] Explained next with reference to FIG. 4 is a structure of the ion
implantation chamber 20. FIG. 4 is a cross sectional view of the ion implantation chamber
taken along the liegr GfChef oGndp K26lA :Bhtiveri -G adpthe ipartnyfleintatan chainier
20 principally inglydesa 508ss flovosniieliesiMiioh 210t Riowingathpr eeess gaswbilan
controlling the ggs bliing ARETAHION, ARIANGENEI 2 thal denerales Anddfivsaaions
while controlllng a[ﬁmount o |ons t § ener te n aci)(te era}tlnge <t:trode 24 for,
regulating the dlf‘}ﬂ%% PER G BneoBf e iBhd'e s‘?ﬁ)s? Qte'StoTage st

orage sec ion 25 agf’oﬁgga
substrate carrleﬁgd%%%ﬁét@?@l‘d‘i’ﬁﬁ section 26 for holding the substrate carrier 60, and a
vacuum pump 27 for discharging a residual gas out of the ion implantation chamber 20

externally. [0021hBach pthwibdefbabe nght sidesaidhiesubstsatsistaxage secton 25 is
provided with one MFC 21, one ion generator 23, and one accelerating electrode 24. The

MFC 21 regulatqa&}z‘l ntscA]‘ pr (fe%?egﬁs thg}l Is sup Igelggr Lre rﬁ}?a %{é%%%%g%%!sﬁlglplgo,

source, not shown mﬁ (?}l:awm ion enerator

e io
generator 23 aré‘%B“éB’nE{e%tegd\v\ﬁtﬁ gfgpacrs draving pribesubst §%ef8%rﬁ‘8f:n %@REFEI%
through the tube3Bgiscrteotsreepinstaton e of ibeshifdrtiatsrosrfeh sakass apngotae line
according to theBipplietiChradess gas, and regulates the amount of ions and its spatial
distribution. Then, the accelerating electrode 24 blows off and accelerates the ions, for

Gosed fom the Qﬁge Ma;gdge%%‘ q‘?%ﬁ?”"%&ﬁf&féf‘%ﬁ"fﬁté Eﬁf%%?'?i??ﬁ;%%? 25 an
bl Lol ' o

ion beam. [002 Sectl ace it af areég of the sub ?rate

storage section 95 VHnFaRIESH af%eﬁféYlﬂgsﬁWn ?Hl%;ﬁ‘i“?ﬁ? Vé’lcﬂ*?écﬁan of Pe Sltsttafe

storage section hblderdifded ades boponrssotidid ovirelspinstrade hisldidtpwaetit dg-¢staon

engaging groove26a pigraredidweultingubstapaioliswasd iRefbhack-BHE-fBR) ditdctidint

While a prOtrUSiQ'ﬂate section 66 that is almost flat. Then, the substrate holder 62 has its
cross-section being almost T-shaped. Placed almost at the center of the flat
plate section 66 are 3 circular bores 67 penetrating horizontally through the
flat plate section 66. The circular bores 67 are each placed at positions
corresponding to 3 corners of an equilateral triangle. Then, each of the
circular bores 67 in the flat plate section 66 is equipped with substrate
clamps 68 at its outer edge part for holding a substrate 52. The substrate
clamps 68 for each of the circular bores 67 are each laid out at diagonal
positions of 4 corners of a square internally touching an inside wall of the
circular bore 67. The substrate 52 having a disc-like shape is placed inside
the circular bore 67. Then, the substrate clamps 68 clamp an outer
circumferential area of the substrate 52 to retain the substrate 52 in the
substrate holder 62. When the substrate 52 is retained in the substrate
holder 62, both surfaces of the substrate 52 are arranged so as to be almost
in parallel with a Z-X plane of the substrate holder 62.

[0024] The driving rollers 64, for example 4 sets in number, are laid out at a
bottom of the substrate holder 62 in a back-and-forth direction. When the



part 65 of the substrate holder 62 being in engagement with the engaging groove 26a under
contact-free condition, the substrate holder 62 is held almost at a center position of the ion
implantation chamber 20. Then, an ion beam is radiated toward the substrate 52 held by the
substrate holder 62 to accomplish ion implantation. A residual gas remaining inside the
substrate storage section 25 after the ion implantation is discharged externally by the vacuum
pump 27. [0029] Explained next with reference to FIG. 5 is a structure of the ashing chamber
30. FIG. 5 is a crbssisectioihalsviedy ofttie, aghingublstiratye hgBleak6R alongstHeihe DD afd-IG.
1. [0030] As showsiawa G . Thrihie:hshirg dhiam ketadd princieatbnneiuties aivide GAlkra 64
plas_ma generatqg32 U&ﬁft_ﬂﬁrlﬁ!éﬁ%,s ﬁms@ﬂéﬂdﬁ% R@é%@ﬁg,bﬂﬁ%m&%%%%@t%téor
storing the substralg(lgi Saprer. (?‘:Qn%%ﬁ %t of the ion implantation chamber 20, a substrate
holding section 208 a vacuum pump 27, and a conductance-variable valve 35. [0031] Each of
both left and right sides of the substrate storage section 34 is provided with one MFC 21, and
one plasma gené?88& 3BxpainpdrepratsitmeipterpricddCyds eguriragtisyasd Mrece is
supplied from a prgdessagam scippiybsouzde, HBt(Ehdwis in thegraarthpntd theplagmde ion
generator 32. As 8 41H00ess dasibédta ReiNgapaiation, @ CyhRIohly. used oxygen-based or
fluorine-based single-component gas or a mixed gas including those components can be

used. The MFC he plasma rator, 32 are so connected with a tuhe 36 that t
process gas is fggog%%ﬁe 7A tﬁi?ﬁjg%? t?uee tube tPoaIf%ae&&%scrviél%m%eer{e%g)t&rgﬁgl?ﬁq%e
plasma generatdP g3 dfedrdnasiollevsgatllex i By2a g m’r?qua%%@%av@%ogaémé‘?&ré
plasma, and theromreqdbnerthezprabiny isalifissatidowardianceptsr afothd s Gbatrgrnerstage
section 34. Thusaitdedpfasemineadiaiedctmthd S stiaterbuine | dfbyriha s bbstraterhad)rign
section 26 to pedpran-ashing dReadesish ith @B dnasidbgiealerReiolhahd alierdPemshingns,
operation, a gas ngidg iig subsiiale SRiage saclign I s eamalushaNsiat e, o
vacuum pump 27/. The onﬁlLﬁtance-v&:anabégsvge\lvgf 1%%’2%%begwee? the vacu%gl pump 27
and the substrat%%fgé% BLHOE SALRr6ls K Sredt &t ﬁH%se ST SF RS eXAG LAt
out of the vacuuNPPUHD Y8 Jrfabrisphatiens astiid yasigastaet of the dopdiralaatabiye
section 34. Conrbetmldoihedebsaidte holding section 26 of the ashing chamber 30 is a bias
applying power supply which is able to apply a substrate bias to the substrate holder 62 held

by the substrate (HRItiNGSRALAHG: e KRS ARRIKIRGRIWRE SHRRDARSIRG-ROL SRR insthe
drawing. Then, ene%; gf th%}plasmw%t?d to the substrat% 5? n bg controlleqebxtmeans
S r

of controlling the’stbstrate bias {0 the substrate %olfglerggﬁefa 32 xSI%mggeng)%ﬁwt e

reference to FIGSI8R A8 itbturEhst MEC D Eraitiar 45°Fieoynd gfqﬂfgge%&i%?ﬁbﬁew of
the CVD chamberaliekéromlchgnpredingds-Eupp iy Gourcio 0% 1shayshswihin draviggtHatevD
chamber 40 printhpaiyningdndestan RE-C Zhe alilste 2lecinddeht] instzibedrinter sSABstredeso

storage SeCtiO_n 4@mﬁ@@t§&'h§ifﬁte&sﬁgﬁﬁg§§‘€ﬁﬂﬁ?pﬁﬂé ﬁ%&t@ i@géhi% FUPStrale ERENBITRD sent
out of the ashing,¢ %%Pﬁgé&b% Sa3tEate AR ling, Se5Hon 26ma VAT UM RHAIBS (oAl fs

conductance-variable valve 35. .
tlhe 0ns accorgmg to the supplied process gas, and regulates the amount of

ions and its spatial distribution. Then, the accelerating electrode 24 blows
off and accelerates the ions, for example with a voltage within the range of 20
KV to 30 KV. Thus, the accelerated ions are dosed from the ion generator
23 and the accelerating electrode 24 into the substrate 52 as an ion beam.

[0028] The substrate holding section 26 is placed in an upper area of the
substrate storage section 25, being almost at a center position in an Y1-Y2
direction of the substrate storage section 25. Provided at a bottom section
of the substrate holding section 26 is an engaging groove 26a prepared by
cutting out a part upward in a back-and-forth direction. While a protrusion



[0034] Each of both left and right sides of the substrate storage section 44 is provided with
one MFC 21, and one plate electrode 41. A high-frequency power is applied through a
high-frequency power supply, not shown in the drawmg, to each plate electrode 41. In the
meantime, an appropriate amount of process gas regulated by the MFC 21 is supplied from a
process gas supply source, not shown in the drawing, to the substrate storage section 44.
Furthermore, while the substrate holding section 26 being connected to a ground potential,
connected to thepsubstiate theldeb&2dteltidyahéSbestaie koklipgsentionticiis hgesing
applying power gupply whichiisiaPleciaipia suhsttale s, dissbiascappiybrgaonmehslipply
be'flg lr;_ot Stf;]ownag}n&r&t %ﬁé{vgggtéf'h%g%iaé]ﬂr@ff%ﬂat‘ e %ﬁ{ﬁ@mﬁaasﬁ I%lg%@".@@t thigugh an
controlling the substrate hias ied to ubstrate holder. s the process gas for
operation. a comoig ios AR, e D S 2o e g g RUBGERR RIS £

substrate storagh®s@CHIRRER &80 LOREERPNith 4 RS HERThEBIBTREE g‘é@ie the
introduced from shbSVEE 2gtergeeghettiopulsd 4aiterthidiguisstratemtsriatiosedtiotisthargrder
the condition, wheatciina lydhy-fteeueacypeuerpiapplied to the plate electrode 41, the process
gas introduced from the MFC 21 to the substrate storage section - 44 discharges between

Section 44, The L e e e SRR Egra0e
which is held bycfﬁ%@ﬂ%rs% te WSt do205R SR lr?tvéro?)ﬁfﬁ@%u%&%%@%?a%@%légﬁon
44, to form a thirtoms ShethastbBitES2 RES expected. Then, after the film forming

operation, the gas inside the substrate storage section 44 is externally exhausted by the
vacuum pump Waolsolha sngantiine, BOoNacter tastiiashatiie [Boldingdeatignizéaidhea VD
chanther 40 is ajjipg %elxgnﬁw%ergmpbeayhé@ﬂ {1RADIe 1R ARPY Mauhiralestiaadmihe:
supstrate holder B Delf 4 1S, 2URNRIe DPING RRIOM2 8 HIm BIRS ARRYD ROWELA BPYY
being not shown In fiie drawin .Qlfﬁen charactenstics o*t t IIm formed on the substrate

ne ¢ e
62 can be contréfEd By Me %?%h%?ﬁfﬁ‘ll?ﬁf the &ﬁé‘f%’f@?ﬁiﬁg RS rate ASIHEHED,
[00851 ExplaineBureixeis sefesconprstesesyagpblanataenPing a magnetic recording mediuni
70 by using the, tagaetie root:ding medium Mantlfacturingdavibe 10061 prGa" 7A to 7D are

drawings for exyigiaing RieRetIRtfmand Ittt BE s8R NIRG VLS FREO KU LM eetitich 2D By
using the magnelig eeor dng AeLaR AR MRINISEHS ¢ hBrNaNgNa AR B3 ITELe
amount of process gas regulated by the MFC 21 is supplied from a process
gas supply source, not shown in the drawing, to the plasma generator 32.
As the process gas for an ashing operation, a commonly used oxygen-based or
fluorine-based single-component gas or a mixed gas including those
components can be used. The MFC 21 and the plasma generator 32 are so
connected with a tube 36 that the process gas is fed from the MFC 21
through the tube 36 to the plasma generator 32. In the plasma generator
32, the fed process gas is excited by a high-frequency wave to generate
plasma, and then the generated plasma is diffused toward a center of the
substrate storage section 34. Thus, the plasma is radiated to the substrate
52 held by the substrate holding section 26 to perform ashing for a resist film
on the substrate 52. Then, after the ashing operation, a gas inside the
substrate storage section 34 is externally exhausted by the vacuum pump 27.
The conductance-variable valve 35 placed between the vacuum pump 27 and
the substrate storage section 34 controls an effective exhausting speed of the
exhaust out of the vacuum pump 27 to control a partial pressure inside the



| 'err forexplaining an ion implantation, FIG, 1)3 Is St cress sectional V10W of a sithstrate 80
having a resist film after the ionimplaStion, rico. 70 is a cross sectional view of a substrata 84
hating a magnetic recording layer after an aehing op#ration; and FIG. ID is a cross sectional
view of a magnetic,recorcling medium '7,0, Well At first, a substrate With a rSISb film It In
which w magnetic .film 72,, a protective:film 74b and a resist film 76 are layered in tliisi order
on a base !substrate 78 shown in .FIG, 7A; is placed into the ,entistrate carrier 60 by using
transfer device atthetstaet poines4eshiogii4n FiGntecbtplicembsirofaholdinstvettianittba
resist Alm Ti. inteothasubbimtelcaiter 60 iscaias ppiliipupbvsheldingihedubistiatebWith a

reanitllini 71 by ugipy thesiMasiatahaldes GEasdrersiRedahaves Tha sulkstiate sishatesist
film 71 has AO ¢ nf ur shaged %n%}s]t llok a dlsg,lpl%tbeo&%mgumgqeerlgg Hg)e Qﬁt&g Sﬂp%rgte

78, has. Med as a e s stratd /8 is e, a -.12-no etic substrate such
as an aluminum ﬁ%‘{]lgﬁbst a-Sificoh éo étség %%@déh‘tﬂh%ol% g{jeﬁf&%fﬁl;g%hc h be
magnetic film 72%@8%@@%@8 %lfﬁ’&ﬁo&l&ér@tfﬁhéﬁﬁ@ﬂé@ﬁt@éhﬁgﬁ%ﬁ%ﬁ%@@lder
anisotropy. The @ébtective film 74 is a coating film, for example, made of diamond like carbon
and so on. The resist film 76 is a thin film of a resist material having a certain pattern. [00381

The substrate wifgasesistfilthéd isRlagethiRtetheuRsEate Qaaté'eaf é&lu@ttgétmﬁtecvn
substrate carrier §\O passe thr@ h he bottom Qgtqgr(l)ar.]lt%l é)as ﬁ PE qoén G?ét{ and
% ng Foa ock c

arrives at the loac *hamber 56. After the pr pressure |nS|det ambe

lowered through s e il é’rﬁ%ﬁto a pressure level that does not significantly affect
the pressure inside the ion implantation chamber 20, the substrate carrier 60 passes through
the load lock chaois8] S8sasitbmo\vies it thetion CRilachandrechimben@paifthedbalddoah
chamber 56 is opgped:z 1 hep.engagingaviih thaueatiate baldirgteattieyeBdotibe 1an the

implantation chagt%@t@;@e s aubsiraie sA500 e damasiate CRRIRL QIR Pt of

implantation chamber uently, an jon b am 7 f rom he i enerator 23isr ated
to a surface of th@%uaﬁ trna%ecuk\}\?ithger éil’s?féi %tf ger |or11d|1rrﬁ Ea %r% % afet 10 FId. " TAS:

the ion implantatidiflid efieel PRATTRY RIS HARYEEBS the substrate with a resist film 71, a
magnetic force decreases at a part with implantation 78 where the ion implantation is carried
out through an ofoersiung Beeh of baehragishfilntight aglshoiuhénstbetradle3sti0Ag0 sbleidn tive is
substrate carrier;ﬁ%mueatmmrt@q\t@@implaﬁtptige BWQ%c%&QrQQQhAhE@H‘IF&ﬁIH}&Pa”

58, shown in FIG, |nto the Then enga W te holding
section 26 in the aghln ﬁ%?n’g r?iﬂ freggfrghm g&i'ﬁ %ﬁg ostyat%%;‘%enter{?)l? the
ashing chamber%“gﬂ%s dQ ey é ]the a YERRRGr 32 8PRIPRERY a

surface of a subgeraBnkigh awwas.maﬁedmmmhesw& adnin guabicd fiorng Mecwssist
film 76 and the prateatydsfikvurde, Astashesuitjidim ebtds mngutistiatewmiir & ersigragécseetiording

layer 84; in which.g clraragiahssic Maaneticflan 218 1o mEeEaid MADPshE ebareteaisycs is

laminated on theab§§§u§1'&3§}5@éﬁt7§’, ac%ﬁﬁ&éft’éhi nt!): Iﬁlen;'ubstrate holder 62 held by the
substrate holding section 26 is a bias applying power supply which is able to
apply a substrate bias, the bias applying power supply being not shown in
the drawing. Then, a film forming performance is controlled through
controlling the substrate bias applied to the substrate holder 62. As the
process gas for a CVD operation, a commonly used carbon-based gas mixture
can be used. The MFC 21 and the substrate storage section 44 are so
connected with a tube 46 that the process gas is introduced from the MFC 21
through the tube 46 to the substrate storage section 44. Under the
condition, when the high-frequency power is applied to the plate electrode 41,
the process gas introduced from the MFC 21 to the substrate storage section



- 13 - [0040] Next, the substrate carrier 60 moves from the ashing chamber 30 through the
connecting part 58, shown in FIG. 1, into the CVD chamber 40. Then, engaging with the
substrate holding section 26 in the a CVD chamber 40, thasubstrate carrier 60 is held almost
at a center of the CVD chamber 40. Subsequently, while a process gas is supplied to the
substrate storage section 44, a high-frequency power is applied to the plate electrode 41 o)
that the supplied process gas is energized into plasma |nS|de the tr tora
44. Then, the process g&éﬁ%%%ﬁ'@vﬁ?&%% LR R §‘u'% '?' il ﬁqa r‘%’o hetic?
recording layer 84 to forfeso@y Pirstaciive it BesHatng etk SGrtiek 8t thV)e{l %bps’t?ﬁ 8Swﬁ?\s
a magnetic recording layese8gizaksaiitnym wesches ewdaey e ARtrakiotd, whigh s belrchy
is the magnetic recordinghmedbatra¥Olipl dihickectienCB D iprotetty otk SebRTalR Fereg PP eion
substrate with a magnetigsaedseing thyetiBd oasishewntinte 2. #Bxfe04d] NEdenuntier the film
condition that the pressuggrigisigesfeeiload ook ghamhedSahe anbattddhelatgosptiinn 44 is
pressure, the substrate caiiet 0 bolding By BRIVRIIR I pREEIETM Sl the Hpebsesdmoeghd
the load lock chamber 5 and mgﬁmm&ﬁ@g&ygm@@gpa&sm@Mﬁwmrm@@mgmg
substrate carrier 60 moves fr n”‘nlt (o “% N tgg PRE5RES 08 dheuening tap AaiEarliolder
passage 50c to the rear ggrrf) sa%% 290 (g‘h % e% ?“.rg@glg@% hdPpswer su ply
transferred back to the s : en, 'eln ‘Fl%‘ out of th t rsslé o&ft?h%aﬁk

AE ngagn elic rec

b the transfer d J?E’é‘%t‘%ﬂ*e%}%‘? Bint's ) B
b pepln ey e e L

magnetic recording medmhﬁﬁ"?éﬁibm&ﬂ‘}ﬁh@ wibgizate bdherfired as described above, the ion
implantation chamber 20, the ashing chamber 30, as well as the CVD chamber 40 are
connected in series undéuosl muanmdom@m%mhavﬂmqmwsﬁsemﬂﬁé%ﬂ%mamaﬂeﬂc
the ashing and the CVD,gan-diacaniedout crontibgoustjnyithhet ampoetitactasiiithe medium,
atmosphere. Therefore, mg,,@fg@ggg,@@é\tiggqlges it possible to avoid a quality deterioration of
the magnetic recording medium 70 owing to a bad effect of the atmosphere. [0043]

Furthermore, the magne[%}?‘?é%c jic a? r;%f %m ngxfgct&%@gr%wmlgm%g PESEELO of

form the CV]) prOteCtlvemanufacturingS lij;{léi %Eagnebm recordmg medivin 70 by using, the magnetic

yecording medinm, manufacturing device 107 namely, FIG. 7A is a cross
sectional view forexplaining an ion implantation, FIG. 7B is & cross sectional
view of & substrate 80 having @ resist film after the fon implantation, FIG.
7 s a crossgectional view of a: substrate 84 having a miapnetic. recording
layer after an ashing operation, and FIG. 70 fs a cross sectional view of a
magneticrrcording medium 70.

.—r

3%@

[0087] At fiest, s substrate with a resist film 71i in:which a magnetic film 72,
aprotectivefilm 74, and a vesist film 76 are layered inthisiorder onabase
substrate 78 gliown in FIG. 74 is placed into: the substrate carrier 60 by
using a transfer device at the staif: point b4 shown ‘in FIG: 1. The
placerapnt of the substrate with a resist film 71 into the substrate carrier 60
igicarxied out through holding the substrate with a resist filin 71 by using the
gubstrate holder 62, an deseribed above, The substrate with, a. resist film 71
has ite contour: shaped almost like a disc in the same:ananner’ as the bage
Substrate 78 hag. Used a8 the base substrate 78 is, for example, a



substrate 52. Accordingly, it becomes possible to avoid damage of the magnetic recording
medium 70 due to a defect, and also to surely avoid a quality deterioration of the magnetic
recording medium 70 owing to a bad effect of the atdfosphere. [0044] Moreover, in the
magnetic recording medium manufacturing device 10, the substrate 52 is transferred into the
process chambers 20, 30, and 40 while being held by the substrate carrier 60. Therefore,
when being transferred, the substrate 52 exposes its surfaces in the substrate holder 62 in a

right-angle dlrec%ﬁq}?gé‘l%fﬁﬁﬁ%sﬁ%a?;ﬁoiﬂﬁ]@ YraBIHRREB RHER SRSt s fatl s Bl He
set ready for provasgirsganstahthediksimPefeaidit the magrebie ddm fi3sthael ddeiprandedthe
process chambexgtB0,a30,c@derdd. O4GhWithaeapect thifle endpoditice rivasgoogyg toltee
present inventioR,agcdasealalbREedha 1Y e3aN i\eatigndsnea s priad i i@ bon
embodiment an%xgr!s%ug,nothﬂlg %@ﬁ?r}ﬁﬁ'% he made: H046H D e abovesmPadimgnt the

substrate transfer pass % 0 is so placed as to be circular in a vertical plane in relation to the
process chambecr é’g K880 Alternatively, instead of the placement of the passage in a
vertical plane, the substrate transfer passage 50 may as well be placed to be circular in a
horizontal plane [(038heFhrosebttetrayitkicresttriilng Thisilaced anteftleeurihy taatecandemay
be prepared in amy affangemeny etivetriitancangbrasoiieisssthineugiodie (D&l hohzaitave
embodiment, th akp LIk Qs ity bydie AiviRaFoleEs BadSnge dhamrrsess.

invention is not |te F‘ suge@éalunfgrlrgq gnggnt,lga{é?% vgﬁggﬁ,%%bg% 'ILaXQQ%%aO%%ugh

arrangement inw ICIE‘I xamp e Ine IS place

in the ic recordln
manufacturing d‘é%ﬁBé‘Tc%%‘a‘ﬁ%ié’&?S&PaY% LRHAEP'ES }ﬁ%?}mfg?oi? ﬁﬁlé’thﬁlgn gt‘?nagfg
the above embodimberrstHEeHgsidetbe dopdmptantasionchamher 48, ékqoﬁb\h%féatm ﬁﬂtﬁmy,
to be held in theGulpstsate chmeghOthktHesshivekimbamBeA ér natideipotiee nutnbéhofion
substrates may igpl9itigssn @h4Rbenare, MtBadidtheckUsnbaibel-ssbsuaiperai3. TOA4S] In
the above embogiment, ng;siRiEale GatiRE %ﬁlﬁglc&é@d% RIOGES SN RO GE Blh t3Hioand
40 by means oft graggn]c%nt V{’l'{,h ttrr; suba&r&t% h]eq dse%%ontzgt Slncetthe pg{gln%
method is not I|m e 0 stich er‘? ;igfmen Aterna ve]Iy e stbstrate carrler E% BeTeld

m
in the process cHaripetatiny b APRPSRECRILN3Y. [6B4Bs e aB5GTk ‘the’ ion
embodiment, a BeesatesBiciioradisded I@ads:tplf'@de sirtbe subsinaseonith deegiss f&lwot lideited
to that of such aishdatphintato (RantodErNAW elyAaddptéshmay laa ot @xasmpherrdloster
ion beam that iﬂ@é@%ﬁ@%@@%@ﬁ@@éﬂ&ﬁa@*%@h [QORQIsthgrian7mplapiafine e asnker

20, the ashing chamber 30, and th cha r 40 arg conn e i ;
embodiment. Ingteada ‘fed ﬁ1a be aIRno g% g%r\?g 1q¢ %erﬁ?ﬁle;glﬁ% O%rgkcgislgﬁ%%gl}%@ er
for preheating o?a(f&ﬂ%ﬁ%é}g%ghe?t’é %‘?ef?%‘é’é‘if GTASSh I ®Rs Cﬁﬁﬁ?bé?’é‘éﬁ -and

40. Furthermore/E buffer chamber for controlling the pressure in the process chambers 20,
30, and 40 may as well be placed.

[0039] Next, the substrate carrier 60 moves from the ion implantation
chamber 20 through the connecting part 58, shown in FIG. 1, into the ashing
chamber 30. Then, engaging with the substrate holding section 26 in the
ashing chamber 30, the substrate carrier 60 is held almost at a center of the
ashing chamber 30. Subsequently, the plasma from the plasma generator
32 is radiated to a surface of a substrate with an ion-implanted resist film 80
for ashing and removing the resist film 76 and the protective film 74. Asa
result, formed is a substrate with a magnetic recording layer 84; in which a
characteristic magnetic film 82 having a certain magnetic characteristics is
laminated on the base substrate 73, as shown in FIG. 7C.



[0051] In the above embodiment, the plasma is generated in the CVD chamber 40 by means
of applying a high-frequency power to the plate electrode 41. Alternatively, a loop-shaped
inductive coupling antenna may be placed instead ofshe plate electrode 41 to generate
inductive coupling high-frequency plasma by means of applying a high-frequency power to the
antenna. [Industrial Applicability] [0052] The magnetic recording medium manufacturing
device according to the present invention can be applied in various electronic industries using
semiconductors [0016]- RRefererceudstmeiale] {065 SP1thovtaghretic theorshiggnvbdioter 30
manufacturing devicgA0:Herdmplantation¢xamiek30i shing chagbies 8X T éasmder 40.
generator Then, engaging with the substrate holding section 26 in the a CVD chamber
40, the substrate carrier 60 is held almost at a center of the CVD chamber 40.
Subsequently, while a process gas is supplied to the substrate storage section
44, a high-frequency power is applied to the plate electrode 41, so that the
supplied process gas is energized into plasma inside the substrate storage
section 44. Then, the process gas energized into plasma is radiated to the
substrate with a magnetic recording layer 84 to form a CVD protective film
86 having a flat surface on the substrate with a magnetic recording layer 84.
According to those processes described above, manufactured is the magnetic
recording medium 70 in which the CVD protective film 86 is laminated on
the substrate with a magnetic recording layer 84, as shown in FIG. 7D.

[0041] Next, under the condition that the pressure inside the load lock
chamber 56 is equal to the atmospheric pressure, the substrate carrier 60
holding the magnetic recording medium 70 passes through the load lock
chamber 56 and moves to the front vertical passage 50a. Furthermore, as
the substrate carrier 60 moves from the front vertical passage 50a through
the top horizontal passage 50c¢ to the rear vertical passage 50b, the magnetic
recording medium 70 is transferred back to the start point 54. Then, being
dismounted out of the substrate carrier 60 by using the transfer device at the
start point 54, the magnetic recording medium 70 can be removed from the

magnetic recording medium manufacturing device 10.

[0042] In the magnetic recording medium manufacturing device 10
structured as described above, the ion implantation chamber 20, the ashing
chamber 30, as well as the CVD chamber 40 are connected in series under
the vacuum condition so that the processes of the ion implantation, the
ashing and the CVD can be carried out continuously without any contact
with the atmosphere. Therefore, this arrangement makes it possible to
avoid a quality deterioration of the magnetic recording medium 70 owing to a
bad effect of the atmosphere.

[0043] Furthermore, the magnetic recording medium manufacturing device
10 makes it possible to form the CVD protective film 86 on a surface of the



40. CVD chamber 41. Plate electrode (parallel plate electrode) 60. Substrate carrier 62.
Substrate holder 64. Driving rollers (driving mechanism) 70. Magnetic recording medium
(substrate) 71. Substrate with a resist film (substrate}476. Resist film 80. Substrate with an
ilon-implanted resist film (substrate) 86. CVD protective film (thin film) 17

substrate 52. Accordingly, it becomes possible to avoid damage of the
magnetic recording medium 70 due to a defect, and also to surely avoid a
quality deterioration of the magnetic recording medium 70 owing to a bad
effect of the atmosphere.

[0044] Moreover, in the magnetic recording medium manufacturing device
10, the substrate 52 is transferred into the process chambers 20, 30, and 40
while being held by the substrate carrier 60. Therefore, when being
transferred, the substrate 52 exposes its surfaces in the substrate holder 62
in a right-angle direction in relation to its moving direction. Accordingly,
the substrate 52 can be set ready for processing instantly by simply holding
the transferred substrate carrier 60 in the process chambers 20, 30, and 40.

[0045] With respect to the embodiment according to the present invention as
described above, the present invention is not limited to the above

embodiment and various other variations may be made.

[0046] In the above embodiment, the substrate transfer passage 50 is so
placed as to be circular in a vertical plane in relation to the process chambers
20, 30, and 40. Alternatively, instead of the placement of the passage in a
vertical plane, the substrate transfer passage 50 may as well be placed to be
circular in a horizontal plane. Furthermore, the magnetic recording
medium manufacturing device 10 may be prepared in any arrangement
other than such a circular inline mode.

[0047] In the above embodiment, the substrate carrier 60 is driven by the
driving rollers 64. Since the present invention is not limited to such an
arrangement, alternatively possible may be another arrangement in which,
for example, a line is placed in the magnetic recording medium
manufacturing device 10 and the substrate carrier 60 moves along the line.
Furthermore, in the above embodiment, the number of substrates, i.e., the
substrate 52 provided in plurality, to be held in the substrate carrier 60 at
the same time is 3. Alternatively, the number of substrates may be 2 or less,
or 4 or more, instead of the number of substrates at 3.



CLAIMS [Claim 1]A magnetic recording medium manufacturing device for manufacturing a
magnetic recording medium through steps of dosing an ion beam into a substrate layered a
magnetic recording layer, a protective film and a patigrned resist film in this order and ashing
and removing the resist film and the protective film on a surface of the substrate having the
magnetic recording layer after the ion beam dosing; the magnetic recording medium
manufacturing device comprising: an ion implantation chamber, to which a required kind of
ions are supplied from a source of ion supply for generating ions; the ions being accelerated
to have an energy@asrequifee, Addharpodieant thee kangrdesed i asoulstale having a
caLpped with & et B e e e
the resist film an%lﬁwsg r‘%gé:’g(fé}él il %g)lﬁ %%he nacﬁ(f g‘gm%g\ll;&gé%);n l%ﬁ’]bgdl Se?)%spﬁ% .gf?fﬁged

with the plasma H&iefARE B thal hthamyhstratsiceriat HLprabetefith B the
magnetic recordirgdesfeshambatse?ird Granbrrop lanyaibachethiodr and the ashing chamber
are connected with a vacuum valve under vacuum condition, and the magnetic recording

medium manufagigsop deviee ISRAYIRRESLWItR.a SURSHRIR GatisicIahsapRdRg the.aubstmte

from the ion implantation. ¢hamier oy ife asiing CHAMBETATRLING KIPGAM ARSI CIRIM
2]The magnetic yecording medium manufa turln}g evice accor(iln tci Cﬁlm 1: b fur;crfler
comprising a C\VRSTEh&MERAY B géﬁ’&%iéﬁ c Sngl e o8 ?n%ﬁg? S5H5h 1 B R stitdce

of the substrate, IReMAgPtha wiakfteticaters ifing YapePafter the ashing, by means of generating
plasma through applying a high-frequency power to one of a parallel plate electrode and an
inductive couplifgauierMa; ion implantation chamber 20, the ashing chamber 30, and the

CVD chamber 40 are connected in series in the above embodiment. Instead,
adopted may be another arrangement in which a processing chamber for
preheating or cooling the substrate 52 is placed among the process chambers
20, 30, and 40. Furthermore, a buffer chamber for controlling the pressure
in the process chambers 20, 30, and 40 may as well be placed.

[0051] In the above embodiment, the plasma is generated in the CVD
chamber 40 by means of applying a high-frequency power to the plate
electrode 41. Alternatively, a loop-shaped inductive coupling antenna may
be placed instead of the plate electrode 41 to generate inductive coupling
high-frequency plasma by means of applying a high-frequency power to the
antenna.

[Industrial Applicability]

[0052] The magnetic recording medium manufacturing device according to
the present invention can be applied in various electronic industries using

semiconductors.



wherein the ashing chamber and the CVD chamber are connected with a vacuum valve under
vacuum condition, and the substrate carrier carries the substrate having the magnetic
recording layer after the ashing from the ashing chamber to the CVD chamber. [Claim 3]The
magnetic recording medium manufacturing device according to Claim 1 or 2; wherein the
substrate carrier includes; a substrate holder holding the substrate'; and a driving mechanism

driving the substrate holder.
[Reference Numerals]

[0053]

10. Magnetic recording medium manufacturing device
20. Ion implantation chamber

30. Ashing chamber

32. Plasma generator

40. CVD chamber

41. Plate electrode (parallel plate electrode)

60. Substrate carrier

62. Substrate holder

64. Driving rollers (driving mechanism)

70. Magnetic recording medium (substrate)

71. Substrate with a resist film (substrate)

76. Resist film

80. Substrate with an ion-implanted resist film (substrate)
86. CVD protective film (thin film)
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CLAIMS

[Claim 1] A magnetic recording medium manufacturing device for manufacturing a
magnetic recording medium through steps of dosing an ion beam into a substrate
layered a magnetic recording layer, a protective film and a patterned resist film in this
order and ashing and removing the resist film and the protective film on a surface of the
substrate having the magnetic recording layer after the ion beam dosing; the magnetic
recording medium manufacturing device comprising:

an ion implantation chamber, to which a required kind of ions are supplied from
a source of ion supply for generating ions; the ions being accelerated to have an energy
as required, and the ion beam then being dosed into a substrate having a resist film, a
protective film and a magnetic recording layer; and

an ashing chamber equipped with a plasma generator for generating and
diffusing plasma; in the ashing chamber, the resist film and the protective film being
ashed and removed by using the plasma diffused with the plasma generator, from the
substrate having the resist film, the protective film and the magnetic recording layer;

wherein, the ion implantation chamber and the ashing chamber are connected
with a vacuum valve under vacuum condition, and the magnetic recording medium
manufacturing device is equipped with a substrate carrier for carrying the substrate

from the ion implantation chamber to the ashing chamber after the ion beam dosing.

[Claim 2] The magnetic recording medium manufacturing device according to Claim
1:

further comprising a CVD (Chemical Vapor Deposition) chamber for forming a
thin film on a surface of the substrate, having the magnetic recording layer after the
ashing, by means of generating plasma through applying a high-frequency power to one
of a parallel plate electrode and an inductive coupling antenna;

wherein the ashing chamber and the CVD chamber are connected with a vacuum
valve under vacuum condition, and the substrate carrier carries the substrate having
the magnetic recording layer after the ashing from the ashing chamber to the CVD

chamber.

[Claim 3] The magnetic recording medium manufacturing device according to Claim
1lor2:

wherein the substrate carrier includes;

a substrate holder holding the substrate’; and

a driving mechanism driving the substrate holder.





