-1- 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 filled with a non-magnetic material. Next, after flattening a

surface of the maonefiedayer frRuoR BIIUeRIMIRIOSEIL AN oURANT;Aiipg-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 fillikESHRAINERMagnetic 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 bei mes cpmpélfated. Acegordingly, this also results in another unfavorable effect that the

production ostin reasespf’(%ﬁﬁ? s 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

magnetizati@oetdteTthere,@reaftewvaidsan estifeesutiace ahtensagnedicofiliinis anadaled (For

example, re&éﬁ%ﬁ%tc%%r%j alé%%gtf%} 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 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]



[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 Ix10[err] ions/cm2 to [err]
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 alq@pdﬁm%a&)oggr@otl%w beam milling. Meanwhile, since a substrate is externally
transferred €tNhen b(fgmg moved, amB%ng mar}lrgactu ing progesses, the substrate exposes itself to the
t'ufy ferBrL

atmospher W0l Yortiitatehy ifqURfiR Happeriae a magnetic recording

medium disclosed in Patent Document 2, it is required to implant
high-density ions within a density range from 1x1016 ions/cm? to 1x109
ions/cm? 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 moved among manufacturing processes, the
substrate exposes itself to the atmosphere so that unfortunately
deterioration in quality happens.

[0007] Thus, it is an object of the present invention to provide a magnetic
recording medium manufacturing device that can manufacture a magnetic
recording medium with neither any disappearance of a resist film, a
protective film, and a magnetic film owing to ion beam milling, nor any effect
of the atmosphere.

[Means to Solve the Problems]

[0008] To achieve the object described 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



[0007] Thus, it is an object of the present invention to provide a magnetic recording medium
manufacturing device that can manufacture a magnetic recording medium with neither any
disappearance of a resist film, a protective film, andda magnetic film owing to ion beam milling, nor any
effect of the atmosphere. [Means to Solve the Problems] [0008] To achieve the object described
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 3 FUbSURYA NAY|AG:B SPAGRSUGIREOIRTAYRT £1% ASHIRY A LEMRN g & I63shone of a
resist film and a metal mask ?Qea surface, of the sybstrate having the m gnetic recqrding layer after the
e HEF\}‘FH:}:

ion beam dGSHGHIAB: rdRERTY e Uity Y 4V 16R iHiplantation
chamber, tewhiphealreqtirea kintsofdtesareisupgplrecafiroynng ste ceubkioa tsu figiynfahgeiverating ions;

the ions beinggerieRIS LA ABE 80 BNSHN AR e RS dheHen dieaen ebbrigy dosed into a

substrate h agnetic recording layer created by.applying one of a resist film and a metal mask;
and an ashﬁg\{%gn%é% %%lqlﬁll%pgeod %& %zélacélnﬁ]%e g%elr?lse alg% org %%r‘a%llneg Ut ke T&%H&%fggma; in the
ashing chafibemkereasdohbaofaplel pasishfimbatdane axapatadk weihgthshaaanareridved by using
the plasma giftusechwith tie plasmaigrieratbheroford)a bubsiaie Mavingving nagnelienegerding layer
created by appling one.ef s asis) . and e metabmaskWASTRIN. dhs-ion. ipelapiatian chamber
and - 3 - the ashingT mber are connected with a vacuu va]Ive_ under vacutim condition, and the
magnetic re%&mﬁ@?»%dmmaﬂtﬁaazmﬁf@wﬂwié%rtﬁsaeﬁlﬁ/ﬁﬂ%ﬁﬁar%tw@%%nying the
substrate fraghihg.ioAicoptaitatigntthambernigdheashingebampesstits theaoni deaquebsing. [0009]

According tgdhe-RIUEIHE Ha3R!IBELARPNE ABSHOM SMRIANIFHP B NAREL anfi bR ashipg ghamber are

connected with the vacuum valve under the vacuum condition. Therefore, the substrate having the
magnetic re%td%ﬁ@ha%r can 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 poRsikle] ta RV A welity detesipsationspltie IhagnsticséespIdinENagit MAwig{o a bad
effect of the atm%sghere.&oowhlln adfiiti n to th& abov? aspect, it i Brefer the magnetic

: recording mednim u acgur%ﬁlé evice fur g%i utles 3 hemlea
recording medium nfanufacturing device fur includes a CVD (Chemical Vapor Depaosition) chamber
for forming ¥annv filrepasitiuHask amber stasstfaranmnging th efl8 recortife fayddr Bier the

ashing, by meests ofcgénaratinghelasmmtviougbcadphing pebighdieduenclipeywby thearb@ parallel
plate electr an i Ive i W, in.t ing.c r.and the €YD chamber
hre comnec L e e B e

substrate h&¥FRY e Phalfhaledieedtiiag ot AREPEtESshmPHEm HateRRARg FRakMBEr t5%he CVD

chamber. 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



[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] Accqigingie,the structure described above, the substrate having the magnetic recording layer
can smoothly be transferred to a next process - 4 - chamber. [Advantageous Effect of the Invention]
[0014] According to the present invention, a magnetic recording medium can be manufactured with
neither any ldisSappéagmoces &fféesuﬁch&)ha\mhmrdte, including a magnetic recording layer, owing to
ion milling, nor any effect of the atmosphere. Furthermore, a manufacturing process according to the

present inv 88? is |m I ied in cpmparison with the manufacturlp% meth d described in Patent
Documenti 4 }g%o tredEc?% 1nvention, a magnetic recor 1ng 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 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



[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-dew 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.4is a

cross sectignaligi gl afionimplaaitipnhamher, \ken alopg ihg e etiGining an FIG- Sisa
cross sectignal view of an,ashltﬁic%haﬁb_er taken alon ,the%];ne D-Dfof FIG. 1. FIG. 6 Is a cross
sectional vié%df%‘%\fﬁaéﬁ% akdh KichGURs IRRCEB Y By P 2 SUPREAtPANRVIRRARe drawings
for explainingspst delssesftfmtheulactunpdaa tadgmeticlfe c G1ding amedissrsbytiusiad thewnafjnetic
recording ngeﬂigmaf@mf@%rﬂ%@%ﬂ@ﬁ@%@@%@ﬁg)&f&%rﬁﬁ%&tﬁ@g 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 reference to
the accompanied drawings. In the following explanation, each direction
shown in FIGs. 1 to 6 represents its corresponding direction as described
below: Directions of arrows X1 and X2 represent the front and the rear,
respectively. Directions of arrows Y1 and Y2, which are perpendicular to
the directions of the arrows X1 and X2 in a horizontal direction, represent
the left and the right, respectively. Directions of arrows Z1 and Z2, which
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-A of 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). In the



- 5 - present invention; namely, FIG. 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 reference to the accompanied drawings.

In the following, explanation. eACh- Hes89n RERWR 1t B Gt Zf)%ﬁl’éeﬂ%ﬁeélféciéés‘éﬁ "aSRRNAING
X2 represent the f

direction as described below: Directions of arrows gél an ront and the rear,

respectively MSiR¥Q51S SRAARESYLanrl o dvtic R RARRIBEASEEIAR BRFAHiIPE S Bihe arrows
X1 and X2 itha sobigonta dRestionnsapndsenb ok leftthedsthetrighnréghectively. Directions of arrows
Z1 and Z2, which are perpendicular to the X-Y plane, represent the top and the bottom, respectively.

[0017] FIG. (1 1S & Side.view drawing for explaining a structural oyveryiew of the magnetic recording
medium mAn e g A€ o S BTy ES CHEBAPHE b the et i, Bl 2 1o a
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whic iNnSer S
chamber ZOB,L an ashing chamber cham e%?ﬂnggvék%{%’t e'ion cllmp antation chamber 20,

the ashing éﬁ‘é’l%é?%@?éﬁ&lﬂ@wg}cﬂé‘?rﬁi@?%aéﬁe5@f§r€&¥8@6‘?%t@8}9, thesebshiabers are
simply called-dmsfirgeesa ghadtbérsv2ig A cantdesp harl @ aubsisaie dran Sietoptssgge &3 s

et st el g o e s 10
(nereimato BPENREL A efort RFaeR & Broi0s HiF cpu AR Ahoobse ERNBEE S0, 30, and
40 is collectivelsacalléfa soldstratestpibéed thger6a bottom horizontal passage 50d to be

described later, and each load lock chamber 56 are connected one another by

means of a connecting part 58 so as to be airtight. Though being not shown

in FIG. 1, each connecting part 58 for connecting the process chambers 20, 30,

and 40 and the load lock chamber 56 is equipped with a shutter valve

working as a vacuum valve.

[0020] The substrate transfer passage 50 includes the front vertical passage
50a, a rear vertical passage 50b, a top horizontal passage 50c, and the
bottom horizontal passage 50d. These passages are circularly connected so
as to interconnect one load lock chamber 56 with the other load lock chamber
56 for making up an endless circuit (Refer to FIG. 1). All of the front
vertical passage 50a, the rear vertical passage 50b, the top horizontal
passage 50c, and the bottom horizontal passage 50d are tubular and
box-shaped in their cross section. The front vertical passage 50a is placed
at a further front position from the load lock chamber 56 installed in front of
the CVD chamber 40. A lower part of the front vertical passage 50a is
connected to the load lock chamber 56 through the connecting part 58.
Facing the front vertical passage 50a, the rear vertical passage 50b is placed
in front of the ion implantation chamber 20. The start point 54 is placed,
for example, at a lower position of the rear vertical passage 50b. The top
horizontal passage 50c connects upper parts of the front vertical passage 50a
and the rear vertical passage 50b in a horizontal direction. The bottom
horizontal passage 50d connects the load lock chamber 56 installed at the



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 lock chamber 56 is each plared 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 introduced from the substrate transfer passage 50, having

the atmosphesic %W@@&?%E:%@%‘%BP%Q&W% 20ho3%:APg A Q R aGUL gandition. The

ion implantation cham e ashing.chamber 30, the CVD chamber i)o,, a front vertical passage

er. 20,
50a to be dB2EABEY %qur}%B %‘i’i’zlo??’tﬁ?c&é%‘%ag T R BeP AL LR S B PR A 0ad lock
chamber S5@anreadtnnectestonte arrothierbptheaaspdheedorineotivappelie, 581stlasttreberaitisht. Though

being not shawm kRIS 0L, $RCRLANNECHNGRATL 28 fAk COMRAcTiRg the RErsessbagabss g0, 30, and
40 and the loa é(%ck chan&ber 56 islequipped with a shutter valve working as a vacuum valve. [0020]

The substratetr n%]fg}lf)l ss%{lécgré'@ iRcludes the front vertical passage 50a, a rear vertical passage

50b, a top horizontal passage 50c, and the bottom horizontal passage 50d. These passages are

circularly cdooectedsgastednieleannest tne Kaddack dramagsbeanitbhe atisey. load lock chamber
56 for making up an endless circuit (Refer to FIG. 1). All of the front vertical passage 50a, the rear

vertical pasFane 2j]Ob the top horizontal passaa%eSOc, and the hottom horizontal passage 50d are
tubular and'88%: ﬂé&ﬁm HeirBosssQnh. $EHEVreical ﬁé’é‘s&@@%&"i% (SREEETa b Further

front positionafnoehytiE (baBlAcskachatabeae wodnstaltes ofi fhentob shea€/E chambéey 40d A'ldver part of

the front verigalnassage Qaitscanneqrest thihedpatlack chappeidfaitiauar e pRniReting part
58. Facing hggﬁ%igtlc | passage 50a, the rear vertical passage 50b is placed in front of the ion

implantatio 09’ "he start point 54 is placed, for example, at a lower position of the rear
vertical passage 50b. The top horizontal passage 50c connects upper parts of the front vertical
passage Sga@@ﬁg]th@srem@isrtig?l %ﬁ%k haggb SMé ,aﬂfﬁrizgqm@hddt@cnéa@rﬁiéﬁ)ﬂ%@@élfmtal
passage 5 onnects the lo C er 56 installed atthe - 7 -.rear of the ion implantation
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being providétVing|ursithasiparies cdriangsbhaespbetdtforholdaipl62insibenherededs chambers
20, 30, andK¥) @s-eelliaslindesubpifateutsasisies pabsal e B&al dee dateriuvneditidrdaeciodz 1]
Described |0V¥1 § fruciur ffﬁg trate Fr 0 I& ]t l68+3 3 tthe
structure o%t%easu gte%c%rrigr 681;8n21m5§%% A é: a6gd(e (\%?;egvlvz dJ)r:agv]i?' ’%ﬁﬂga su%b?t}gt% carrier 60,

and FIG. 3188 sdd e Sfbthntisnvadrretsiinbrattietrith e G iaRErAfRG AR 12 Bas J-FIG. 3A.

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



[0023] As FIGs. 3A and 3B show, the substrate carrier 60 includes a substrate holder 62 for holding
the substrate 52, and driving rollers 64 of a driving mechanism for driving the substrate holder 62. The
substrate holder 62 includes a protrusion 65, whichgprotrudes in a horizontal direction at an upper part
of the substrate holder 62 (Refer to FIG. 3B), and a flat plate 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 borgs;67are sach-plagedak positfons,cerraspanding ip oommeir.of BAggIAteral fiangle.
Then, each of the wm#g{ bores 67 In the flat plate section 66 is eqyipped. with subsirate clamps 68 at
its outer edd¥ Pari%or Hﬂ’rbgeh SOnLk ?%%%Yg%ﬁ?ﬁp‘g gg?oii@é{éﬂ%irﬂfl&%cﬁf’far bores
67 are eaclbjaid oonttdislgonat, positishewh 4 carherdwiva sguane vetertailpfdlehmgbatratside wall of
the circular bare&76d he SHRsHRLg 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 surfacéd0gkthdsimeined sestevavhnriarsnes to HEl@mbstsnapatanetwieh ef zbepiane of the
substrate holaiplbRatidr ¢hRdbER!ers. 64FDGtes the suksisate hddena? mievesopagkwarshand

forward. ThlrglLngl I?Par{tir(‘?ﬁ" A f{ tﬁg?%a'ﬂ&‘{ea'ﬂ%{‘ e?f%éhﬁnderiyj_r@ ﬁggﬂ}% by a control device, not shown

in the drawing, movement of the substrate car 0'is contro 025] 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 iniplahtias chamheinakdt: alonghtheitinei €46l of thlGorl . Jo8RA]eksXhaiminFdiby 4, the ion

implantation,chamber, 20 pdneipally JRelidrs anmpey Sanesomialeh MIFC) A0 Rwing off process
gas while controlaigéé\neﬁas blowing operation, an ion generator 23 thatggnﬁates and diffuses ions
0

while contr§MRE AESTSonOTEBE JRALILIRD, AR 40%RTaERE Bl B AP TEYRSiting the
diffusion anainehdigfneéshmivnsylakubstrttel Bingageesentivm2 Sofoioste riaghtezsubsatee, camrier 60, a

substrate hﬁ@é‘&ﬁ?ﬁﬂ%ne?&:f%@@@mﬂﬁhﬁe;a@éﬁ%@ AR AN A AEEYEY RIMIRZ10 Q!
g

discharging a residpyal gas out of the ion impJantation chamber 20 exte ?\%E .[0027] E of both left
and right sides’d ﬁgﬁaégbéfﬁa%gsetorsgﬁ%l%%c ion % isS.E%I\ﬂge%EW’lthsgﬁ%é % y ?L?%é]é i%gl)t’]ggnerator 23,
and one acétlestitiig dredeiatie sectioRe RiEdop1heldinge shhesubdiuntof(notessithsanst & supplied

from a proceasgas MpRly Squfee digilshamngmthestidawings insaths itegenelaiptadatiom MFC 21
and the ioncqle 10643.318,59, f nected with a tube 28 that the process gas is fed from the MFC 21
through the tu%}eﬁ%a% to th% |£on g% erator 23. The ion generator 23 generates the ions according to the
supplied process gas, and regulates the amount of ions and its spatial distribution. Then, the
acceleratinggla@iroBeddflbuth dfifamch dadgleraideshd idrss tbrsexaimplewige aadiagy wvithin the

range of 20{\ 30 KoteiThuise thtecelerated ions aisdosedt-rom thedop,gensialRs23iapd the
accelerating electrqde_24 intq th trate 52 as an ion beam. [0028] The substrate holding section
26 is place %ﬁcgﬁogﬁpa?‘are ngé;ré”ﬁgﬁ&%ﬁe%bectﬁfﬁ%, bAhPEIHSS &85 égﬁtgﬂﬁosition in
an Y1-Y2 direpnbredfitsensabpretesst@ag e weption *B:cRyovidiethawa bottthe sbetivings thidsubstrate
holding sectigg 261s séhengading YrooyRLEA PEPRIed RY GHENgBULR Pavhttawar ira so
back-and-forth direction; yhile a protyusion. - 9, process gas is fed from the MFC 21
through the tube 28 to the ion generator 23. The ion generator 23 generates
the ions according 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



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 radéated 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 cross sectional view of the

ashing chamber 89 tgken.alona e ing R 066 90300 A shaw 10EiG5. e ashing chamber
30 principally includes an MFC 21, a plasma generator 32 that generates and diffuses plasima, a
substrate s@HAYEsEERonBAGHr QBT T Ses&r?&géféo@ar i ?Gﬂlgg’éma&ﬁts@f) ]‘ioﬁ%rﬁﬁlg}ﬁiiri]on
chamber 2Glassbsttate depitingpsettion 26, theacoumplanpa2igract ancbed détanddearialle valve 35.
[0031] Eachgf Beinlal padisiah sidesaf the é&'@ﬂf@‘t% $HORORI 8RB SdnistPaeyiHsvitgpne 'V”:CF
21, and onetglasma elnelgator 32. Ari appro riate gmount of process gas re%Jlated b&/ tht%MFC 21is
supplied from aaﬁ?%islsgaslgrﬁpb%p.sgur@e} %%‘t show%eﬁ%f%ﬁg qlr%%nﬁ?f%?thne p?;as%sal g%nergtor 32. As
the processsykstistan sishimgeopeition, aToribesnihasdaroxigetebastenr fuotivelsaged

single-compaieiti s by alvixadigas ipahigingrthose 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 dMfgRlrégmlatyantavedto Guherafersmerte ARG teistRetaMeate Pt RsRIBffused
toward a cetliandi¢h&8ubdtiatesiorageosecitan 3dallissy ihfethlaapia g rddiaivde B theakelpstrate 52
held by the gyplsérﬁgg Noldipgrsestvn26 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 st®/@g@l sdctishSrcontii6 an eftec v bxh abstingapsedooinkipeXhyaustludesf ahe vacuum
pumP 21 oW ob8 arig argesyninas e i substelesorace IRl i Sannedted o e
substrate holding sectign 26 o as amber 30 js a bias applying power su which is able to
apply a subSirate %?gs c%ooﬁzli es_u SStrate ?ﬁgg%rr gblp ield Biy}ethsél Eﬁ%rs%)tr%tgaf?o (%gg éesgt?lgn%%, #?e bias
applying poldér suppybaira Henstonrhetd ity trdenhekbing sfarerpld8nta YaEIESY to the
substrate 53waip 3y cantiallediyureans elaoablelingbe 5ubstrate bias to the substrate holder 62.
[0032] Explained next with reference to FIG. 6 is a structure of the CVD chamber 40. FIG. 6 is a cross
sectional view of ihe CVD chamber 40 taken alon%;[fhe line E-E of FIG. 1. [0033] As shown in FIG. 6,

the CVD chéifiBétr deashripanhitiduasd stehiredes of bhae Whsthdifesharpetatraditra’dulsstrate
storage segimvidedheishbstratel$10radde sadtioneddliorstogng dhetenlX2raté\camgn-6P1setd out of the

ashing chambey 30, GesubRiate aQIding SEELOH ¢ &R WATHY M PNRL:f A1 RIA0FRSRANI YrinReg-variable

valve 35. 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



[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 drawing, to each plate etentrode 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 the substrate holder 62 held by the substrate

holding sectigp26.if.ahias APDLINGPIWer BupRlY WCH ISIADIG IR ARRY Rotihs ale Bigsothe bias
applying pcr)#er supp y,gglnﬁ noj shown in the drawing. Then, a film forr‘rilng er or,manie is controlled

through corftrdift 62 PR PIB PR RO NSHA ERIA IS BriteieyhR for a CVD
operation, apphymoriybsied talbos-dastbegasbsitttare tanridee B2dhdldebyiFthe Isabdtitig substrate

storage secligRHbAESRROPDECIRAWID 3JPharS B?ﬁ&é?%ﬁi%ﬁ?sﬁegﬁé is dRtORNER fremethe MFC
21 through H1e tube 4§,f%the substratefs%%ragi section 44. UH er

e condition, nth
high-frequen&vﬁlonvger is a‘f)rplﬂie(?é1 ?]of%eopla e ?e%?%aerﬁ 1%% p1r38cEe?é.% %Esm ga\av%bgtf I6er%ethe MFC
21 to the sulsstraedletblagmeassord angredhagtboenhstinthdiubiadhervibermiahaldrr plate
electrode 4§20 become plasma in the substrate storage section 44. The process gas energized into
plasma reaches a surface of the substrate 52, which is held by the substrate holding section 26 at a
center of tmté?trate storage section 44, to form a thin film on the substrate 52 as expected. Then,

[

after the fil n@@ﬂ@#&%%dﬁéﬂh%ﬂ%ﬁﬁ%@u%tl@t@ sforsge sbetiehiue o dherb K exhausted
by the vacucina mibenp 47Y.. [Filie Beantiorescerntiotea toitve sfibistr 1% Dotdingbectith 2kehthe CVD

chamber 4Qai%ﬁgbéﬁ% FNIMNG RPMEL:SYPPly which is able to apply a substrate bias to the substrate
holder 62 held by the substrate holding section 26, the bias applying power supply being not shown in

the drawing. Then, characteristics of the thin film formed on the substrate 52 can be controlled by

means of céd@dInd\thelsuwstriateNiGs 16, thees(bébathhvibier 680 Do  Exiblainedutted s series of
processes fRrranyfactyring alfasnelia 1eaereing dnedi SOt Py tesing Hig: Baehet e carding
medium manugaé:tugin%tdevice 1O't 0031?1 FIGs. 7A to % are]glrgwitngs for.ex ginin&proge%ses of
manufacturlsr}lg ﬁwgameagnoert?égreeégcr |?1Ig1; me ?lfrﬁt%l&g u3|engS the r%%gen(é ic tecor iﬁa medium

manufacturftis delisegl chamrpely 3R, T rabeoel dergcingtinavnfor & Xaieiniay BRI fMplantation,

FIG. 7B is axaidssceaciantahviewaf aduhsitatesd) having a resist film after the ion implantation, FIG.
7C is a cross sectional view of a substrate 84 having a magnetic recording layer after an ashing
operation,vand FIE. 7D is a cross sectional view of a magnetic recording medium 70. [0037] At first, a

substrate wiftPatestst tn?traoth lattchngd s etidsiRtAR cspibtbatresitheae, sasdiatéddsilm 76 are
laminated ipthia dedewothaohasdIHOLErhtaidd smewpl atd-kKheddAode placedinioethdreglostinate carrier 60

by using a ,&%@rig%%qiaat%ﬁﬁagpgmgﬂ PRI vl B8 RiRCEMANLIRETHE SiAkate with a
resist film 71 into. the s W carrier 60 is c%rle oubi?rngh holdln? the substrate with a resist film
71 by using L eMSstr e $5ieP B3 a8 868G Sed Ao SPGB rBBRIIHAE has its

contour shapagdarhostiikesesdisainteudarnd inarther MEFBhaisessuisiede e as primsdss the base
substrate 7348, JappkAEIRIEed nokdhown in the drawing, to the substrate storage section

44. Furthermore, while the substrate holding section 26 being connected to
a ground potential, connected to the substrate 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



nonmagnetic substrate such as an aluminum alloy substrate, a silicon glass substrate, and the like.
Preferably, the magnetic film 72 should be provided with an ordered structure having a high magnetic
anisotropy. The protective film 74 is a coating filnt, 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. [0038] The substrate
with a resist film 71 is placed into the substrate carrier 60, and then the substrate carrier 60 passes
through the bottom horizontal passage 50d shown in FIG. 1, and arrives at the load lock chamber 56.

After the prgssyre inside the.19ad Ipek chambey, b6 %iﬁ%%@éﬂ@%%@ YRARRYARHAUGNJown to a

pressure leyel that does not significantly affect the pressure inside the ion jmplantation chamber 20,
the substraf*EaRRr BE IR L 1R PR IE4E ISER BREMSST 88 atd movd iRt AR foré iplantation
chamber 2@&riktizededddbe b Eramibee &t s ependd.c? nénhermgagitg teithhe lsidhsirabe liblging section
26 iln trt'et_io'ﬂ}i%]@lﬁ%ﬁt%%é Qﬂ%ﬂih%r&ifldbﬁ QB@%@%&%@?B@%};@I E‘&%ﬁ'ﬁl@%{%ﬁr%%?@é’%ﬁ%f?thdetion
implantatio er 20.,.Su uently, an ion be rom iqn erator radiated to a
Corace of 11 D L e R Rt T o o e 16T RRCtA T
implantatiohderetRde@ReRdMOthSRarfaae onpideuberatebathiatee sistmge 7 seetipragiétidforce
decreases akaepakllithximplansation ewhettithepamiplantatichis eakiedau! toiowughah opening

area of the resist film.7 nin FIG. 7B, {0 t r arrier. 60 mgves from the
ion implantéﬁgﬁ%ﬁgﬂ% %@%@E?g\é% %ﬁé%%%%éc?%%%%ﬁ gg S agvﬁvﬁg%%ié é |%|%§t epcitgﬁﬁfg chamber
30. Then, cRBRGhgWRITHENGBS A8 KiRiARRCRGTDBtHR iR iahitty sarbst s erhe S estrate
carrier 60 iSReldhirmgstlat awdestiertoflibédashingethmntir 3@ Kukseppbrtlg, thevplasmaplsom the
plasma gengeater 32dsdiaslipteshioas iiacenka sehstatenuitn @ riiuniantad rasist fimm80 for
ashing and remov ngf{jh resist film 76 and the protective i”E é4. As a I’ESLg[, formﬁe‘ig1 iS a substrate

i

with a magn@tif ISR WHIGRR ASareatER MR Hin? 8 SHYVRG R &RGin
magnetic clsatestertstibsis taftivateb snateddesaBstrate 73, as shown in FIG. 7C. - 13 - [0040]
Next, the substrate carrier 60 moves from the ashing chamber 30 through the connecting part 58,
shown in Flgjlo% 'ntﬁ th? CVla chaycnber 40, .Ther%, en?a ing ¥vith the sybsﬁtrate holcil]/i%g%se%tion 26 in
the a CVD ¢hanber 40, ﬂ%g%uggéatles Gaitier 84" isheld aiffost'a aa. center of thie & haiber 40.
Subsequent§CayHileg phrae@BEasi9 supplicdsidghe BubstraaLsRiisge eselidngs, AEdhLFequency
power is appligeitathaiateleldetrade 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 wi'bh a E:iTZlgnetic recording layer 84 to form a CVD protective film 86 having a flat surface on
the substrat@ Wi alHagnetredBrdify 1agts sArARESEingfS theselplBiRg sddrgestsfised Ubove,
manufacturathisufec tonagnetid ee coagingt medicondid gn it th €7CVHY prategtitiecfiimaim it laminated

on the subsfraig. witly aMAGRRIICFESAIFIREIAYE SiasShoWm LG, 1Rd00ALNext ppder the
condition that the pressure jnside the load lock chamber 56.is e gjgtgﬁ.e atmoagherlcﬁpre sure, the
%Jii € SRSk

substrate cSRTE8E hBIATEJPhETREGRLRE PALLPBIHG MRDIaH R Aigsivisiag chamber
56 and movasto ehe frovisteatiead pdssage 50aeFatthidrmaftemshihe subsipdansatiion6Blftoves from

the front verticakpasaads 36@ibraUGHRe ¢PR heraniakres s REGIaThsHeAE ieidisalipassage S0b,

the magnetic recorgtmlg énned %)%1970 is transferred (o] start {)omt 54, ThenI bi-:-ér‘;\g (%lsamounted

out of the sUbstrafe carfier %é)lﬁartellﬁ%otrrlanas?g devibe%lwg[ thé'start %(%%%%%,lﬁwvmagnenc recording

medium 70B&gBetiearsosdenedwmgitktic recording medium manufacturing device 10. [0042] In
the magnetic recording medium manufacturing device 10 structured as described above, the ion

mplantation g0 e ashing, chamer 30.28 el 38 19e YR eaphen A0 opsected in

series under the vacuum condition so that the processes of the 1on implantati e ashing’and the

CVD can bé ®AEA5R EBRRdoaBS MARRSE ApRchhis (iR stiodpierE dPharfoReShis
arrangemerststivasdt possibienoiavditiCa queliiy deterkdration dfi¢heubsigadticcratoeditd hgdium 70
owing to a bageffect QieraiMasPRgreit the start point 54 shown in FIG. 1. The
placement of the substrate with a resist film 71 into the substrate carrier 60
is carried out through holding the substrate with a resist film 71 by using the
substrate holder 62, as described above. The substrate with a resist film 71
has its contour shaped almost like a disc in the same manner as the base
substrate 73 has. Used as the base substrate 73 1s, for example, a



- 14 - 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 atmosphere2 [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. Aceoringle theSsiiale S faRDEEhiRANLIAT IGessg pataqly Bucsimpl folding the
transferred supstrate carrier 60}_@£1e rocess figatrgbers 20, 30, c§%nd 40. [0045] With respect to the
nt

embodimert SRESAIHIARHHES iR st HE SRABEG HBAVE! e THRSEhPRPERKBIER not limited
to the aboveveinbedimentered vatioudwthehvaringorss highbexmgdeti0046]dnttvprbovElembodiment,
the substrate taRefer PABSFUCSY (a0 RIEESH akIoRE SifTHIah R ¥edicahBlaneike (&lagen to the
process chamgers 20, 3 ﬁnd 40. f\lttegg?ﬁéel%, ina'gleadfrirf thefplacem%nt oftthe assage in a vertical
plane, the s%%stlsé}eof}ans er pra(?ssslgge1 y1 dwe }Ibelp%c%dgiorﬁ%lsclr&lﬁaF % AEN20ata plane.
FurthermoreexbelmBghei® 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

ier 60 is gk he driyi llers 64, Si h ti lopy | limited t h
crrangeme Ao e e e N e

placed in th@%éﬁﬁe"tﬁ?l‘éé HPRtEAG S ARESLIAO Mg Tethae ughahehe dapsthaB el 60 moves
along the lipaskaghestbreh awtheabble embadidnert; thee rimber bésddsithtebamhdhebdubstrate 52

provided in giygalig, fo e halddniing fUasiate £a 6000 AL NG 5286 YDadsaradianaiyely. the

number of substrates may be 2 or less, or 4 or more, ins ealgli of the number af .subsirate at 3.
vacuum evacuation down to 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 chamber 56 and moves into the ion
implantation chamber 20, if the load lock chamber 56 is opened. Then,
engaging with the substrate holding section 26 in the ion implantation
chamber 20, the substrate carrier 60 is held almost at a center of the ion
implantation chamber 20. Subsequently, an ion beam 77 from the ion
generator 23 is radiated to a surface of the substrate with a resist film 71 for
ion implantation (Refer to FIG. 7A). As the ion implantation is carried out
into the surface of 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 opening area of the resist film 76, as shown in FIG.
7B.

[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 1s 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. As a
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.



- 15 - [0048] In the above embodiment, the substrate carrier 60 is held in the process chambers 20,
30, and 40 by means of the engagement with the substrate holding section 26. Since the holding
method is not limited to such engagement, alternatigely the substrate carrier 60 may be held in the
process chambers 20, 30, and 40 by any other method. [0049] In the above embodiment, a
mono-atomic ion beam is adopted. Since the type of ion beams is not limited to that of such a
mono-atomic ion beam, alternatively adopted may be for example a cluster ion beam that includes a

number of gipms)inddluneR (WML ieninnlagiation chambsr 40, heashing shampes 30, and the
CVD chamber 40 are_connected.in series In the above embodiment. Inste(ﬁpag}og%)te may be another
Biouhe o X 3

arrangemerity hhe SRR RAThS, R PehEat orlcdBlifdRhe is*ptaced
among the ploeessrgdrgnbersi2d, 3@, anstt teunti dimg ke cti oo s thahthe Gy chinolibey the

prezsg_re in {oe t@f@ﬁﬁ%ﬁ%@]@&fﬁgpdﬁ@%h Qf%(\f}%lﬁlh%gtaast‘ﬁz(%ﬁ%@@%ﬁe [?W%H‘a%%%b%@?
embodimenyt, the plasma is generated in the CVD cha r means of applying a high-frequency
power to thrg%t{;ast%géll%lg%%dggl@?&It%lfﬂ%?ﬁ{se%fsalfp%u-@rri}ae[?e%oﬁgégﬁlvesgr&?&ﬁ%) %%gﬁﬁ‘ét?ﬁay be
placed instekld 8f tslplaraaretonewartesgenehae fidtieavelebupliegitagn-frégeeridapleema by
means of agplyig:a highrdrapency pewesitetheraotptagmiindusdialhenlicbiiddRe2ddhe
magnetic recaidig nediyf papfagiing deyice ASOn R MRIEREIL Invaaven egpe applied n
various electronic industries using semicondtictors i )

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 i1s 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



- 16 - [Reference Numerals] [0053] 10. Magnetic recording medium manufacturing device 20. lon
implantation chamber 30. Ashing chamber 32. Plasma generator 40. CVD chamber 41. Plate electrode
(parallel plate electrode) -14 -

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.



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. CVI» protective film (thin film)

[0048] In the above embodiment, the substrate carrier 60 is held in the
process chambers 20, 30, and 40 by means of the engagement with the
substrate holding section 26. Since the holding method is not limited to
such engagement, alternatively the substrate carrier 60 may be held in the
process chambers 20, 30, and 40 by any other method.

[0049] In the above embodiment, a mono-atomic ion beam is adopted.
Since the type of ion beams is not limited to that of such a mono-atomic ion
beam, alternatively adopted may be for example a cluster ion beam that

includes a number of atoms 1in a bunch.

[0050] The 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.



- 17 - CLAIMS [Claim 11A 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 eae 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 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 @@gﬂ,@% M@Fa@]‘ beam then being dosed into a substrate having a magnetic
recording \Ila)é%r created by applying one of a resist film and a metal mask; and an ashing chamber
equipped gzﬂ(leasma generator for generating and diffusing plasma; in the ashing chamber, at least
one of the ré8ist mgditheenveding ask deing rasmedandrergaleddey using the plasma diffused with
the plasma gignergiofniomha fbskiateHaaving the magnetic recording layer created by applying one
of the resis%f' m n%the ni}etallgnask; wherein, the ion implantation chamber and the ashing
chamber ar8 con&cted With"8¥dcuum valve under vacuum condition, and the magnetic recording
medium mahufadtlipisig d&gieerigteguipped with a substrate carrier for carrying the substrate from the
ion implantatimn ¢vmbanigblae ashing chamber after the ion beam dosing. [Claim 21The magnetic

recording mfﬂi“rﬁl%”&f@&%&g(gﬂéﬁ‘fel 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)



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 31The magnetic recording megdyryjanufacturing device - 18 - according to Claim 1
or 2: wherein the substrate carrier includes;

[Claim 1] 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 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 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 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



a substrate holder holding the substrate; and a driving mechanism driving the substrate holder.
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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.



