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recordi ng mediumused in a hard di sk device or
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recording nmedia used in a hard di sk device or the
like, and in particulBECHNIEAD IEN® density is
recently continuing to grow at a phenonenal rate,
[Oogfrroxinately 100 tines in ten years. [0003] As
iflTustrated in FIG 1, a magnetic recording medi um

us EdTlllen re%en%n%e dtl 1 re?a é/séggn gﬁéartgtlag glgpgrtjoyg%gmétﬁcturing a
ndercoa f|| recordln filma83, a
e SeaEe e FRetits secind THEY Bk dewh of ty ke e e agcifiall,

~L1roortt vl virr virlr VitiH 1 ~l1~ *@0002*
relates to a transporting device for a carrier, which holds a substrate, of an in-line type

magnetic recording medium manufacturing apparatus.
Priority is claimed on Japanese Patent Application No. 2008-046459 filed
February 27, 2008 and Japanese Patent Application No. 2008-047283 filed February 28,

2008, the contents of which are incorporated herein by reference.

BACKGROUND ART
[0002]

In recent years, recording density has significantly improved in the area of
magnetic recording media used in a hard disk device or the like, and in particular,
recording density is recently continuing to grow at a phenomenal rate, approximately 100
times in ten years.

[0003]

As illustrated in FIG. 1, a magnetic recording medium used in a hard disk device

or the like includes a non-magnetic substrate 80, and a seed layer 81, an undercoat film 82,

a magnetic recording film 83, a protective film 84, and a lubricant layer 85 laminated

*G00002*




2 sequentially on both surfaces or one surface of the
non- magnetic substrate 80. A magnetic recording

medi um having this type of configuration is

manuf actured by an in-line type filmformation
apparatus in general. [0004] FIG 2 is a schematic

seqakmially on bbwurfgcaaor exesmee of the Hlo'hf}né%d&ﬁc EMREaRBINA! tnGonetic
recordi ng medi um manuf acturing apparatus, FIG 3 is a

. . i :
e T T O MG P s Pl B0 R e e
i pparatus, and FIG 4 is a side view
fil S %Eﬁ(g&%{?g&g%sﬁlgi%?erﬁ ovided in the magnetic
cordi ng nedi um manuf acturi ng apparatus of the

[Ooéﬁesent invention. In FIG 3, the carrier indicated

by the solid lines illustrates a state when the

car rliler 2 issa sehepyetiel deawing shoveing af ekamplerofan imhine type magnetic

posi tion, whereas the carrier indicated by the dashed
recdrdimgsmediym esanfanirhe appirats, RIG3 i heckafndticirawig showing

stopped at a second filmformation position. |In other

sputtetistStilnt forfnfion SikMBeRd AldCalidribf MeMRidnRc FRBMEY Redium
illustrated for this exanple, two targets are

o ' t . i thin the chanber
e e RP AR I 4 R olhob M O e
the substrate .on the left. side of t carrier with the
mafliic FHRRLDE B i waCidipd pomarst OF De PRtsFBrImBoR: BEIG. 3,
the carrier is subsequently noved to the position
the cargerindicated Py thgsolid digpeiluptiraiesa statg avirenithe aprierds stoppedat a first
then conducted onto the substrate on the right side of
film feemeten pasition, wheteae theavarriez inditablylthetdatiied 1irs edpdlesents the
filmformation position. In those cases where four

statt ahgetie carrier posopped acals@pROSim Soriraeiof Bb&tisRt B tNr Wi, in the
the filmformation chanber, this type of novenent of

spubtden SR foRinal6s HNESH MMIBGERSAIOY thid @Qarﬁfél%%ﬁé&?{sgﬂg{positioned

onto the substrates suppo[)t ed 03 t he | I
oPrp B heh e S Bt R AR B SR R g eiducted

recordi.ng medi pnuf.acturing. )
ontd the Substrate on axel'lgilt rs??ie of 816 carrier %vnh the carrier stopped at the first film

formation position, the carrier is subsequently moved to the position indicated by the
dashed lines, and film formation is then conducted onto the substrate on the right side of
the carrier with the carrier stopped at the second film formation position. In those cases
where four targets are positioned opposing the substrates within the film formation
chamber, this type of movement of the carrier becomes unnecessary, and film formation
onto the substrates supported on the left and right sides of the carrier can be conducted
simultaneously.
[0005]

As shown in FIG. 2, the in-line type magnetic recording medium manufacturing

apparatus has, for example, a substrate cassette transferring robot base 1, a substrate



apparatus has, for exanple, a substrate cassette
transferring robot base 1, a substrate 3 cassette
transferring robot 3, a substrate supplying robot
chanber 2, a substrate supplgying robot 34, a
substrate installation chanber 52, comer chanbers 4,

cassfte rbnsfarihglrébbicd, arsobsutate@ipplyieg fdot tlRiber 3 PalGIHRIrAR Gupplying
filmformation chanbers and substrate heating film

robbO34TalsLibstrateCiRRERAIoR RambBer £, tc@rnlt?’chah?oer@@go Jr@,:aand 17 for rotating

protective filmformation chanbers 18 to

the B4R Shrert B Y P R B henBils ol SURRIisBit R Rmation
crag el e B s T 2 B orPbha oo L St

(non-magneti c substrates) 23 and 24 are nounted.

remoy ex/2b dsHPpiatreme valoehetcehamben 22 scqubstfate temsaval robot 49,
chanbers 2, 52, 4 to 20, 54, and 3A, and each of the

a cagden dsbing chBmber 34,zand paltrelitysefguasivrs 25 by whidhon glaeditpbf film
the chanmbers, the insides of which are maintained in

formati @Ckibeeatey @S MiRNEli@sdsPNeOIS Md e thdufiRdvacuum
punps. By formng thin filns (such as the seed | ayer

[008d the undercoat |ayer 82, the nagnetic recording
fi1Tm 83, and the protective film84) on both surfaces

of t ler- film. formatjon supstrate
and S5eRb e FHRARRab i TR AT T Bt 20. 54, and 34,
naggg%hc Lec%gding medi um that represents one exanple
and gpch ok the carriers 2515 EasReRed SsAuGiall inip gach of thaghemperssthe insides
illustrated in FIG 4, the carrier 25 has a support
of Wdelearg snaintpiged ing gdugedipyesstire staibby operationmfithesva2uuwtpamps. By
in the case of this enbodi nent) provided on the upper
formingfthinefilofs (siches shipeed laybn8E tRHSundedéaBlay&e8) (19 mhdieetic
substrate nounts 27 is conposed of a plate body 28 o

f
recSrdingtiant § 2 khd thelgibe &ARTIB A RS>t ﬁﬁfaE&eoisthéirfi?r[-lgzgunted film

for filmformtion (the non-magnetic substrates

forrﬂ%}?o(égsgxgsthﬁem & 346G 1&{: F%ch{og‘;tggﬁlrﬁ‘ f&jmra%lcj)ln %Bar%gerrg,uagnqagnetic

5
aving a slig

recording medium that represents one example of a thin film laminate can be obtained.
[0007]

As illustrated in FIG. 4, the carrier 25 has a support base 26, and a plurality of
substrate mounts 27 (two in the case of this embodiment) provided on the upper surface of
the support base 26.

[0008]

Each of the substrate mounts 27 is composed of a plate body 28 of substantially
the same thickness as the substrates for film formation (the non-magnetic substrates) 23
and 24, in which there is formed a circular through hole 29 having a slightly larger
diameter than the outer periphery of the film formation substrates 23 and 24, with a

plurality of support members 30 projecting from the periphery of the through hole 29



di anmeter than the outer periphery of the film
formation substrates 23 and 24, with a plurality of
support nenbers 30 projecting fromthe periphery of
the through hole 29 4 towargs the interior of the

t hrough hol e 29. The filn1fornation substrates 23 and

towdddsah& intéridrioféhd MRjudR Holted. hﬂ%lgl R @&b@galteg Q% and 24 are

substrate mounts 27,7 and the e substra

ST 1 S BB s

bstrate unt vl ded in _alignnent on
enghRE i b asdebest 3¢ ﬁ}éeréﬁwﬁapp risgandiplding e fim femation
mai n surfaces of the two nounted filmformation
substrgies 23 auds24 3Thase sybptrateanemnts 3 rie provdedintdlignment on the upper
orthogonal relative to the upper surface of the
surfagpphihe shiget 126¢ 2656 that theahain spdisdet bHthe twavhiduhied film formation
substantially the sanme plane. In the follow ng

subsestes 2PANDIH aret P shibdtaftiall BochbShalb Hdsivead s u’)popeﬁﬁg'face of
24 nounted on the substrate nounts 27 are referred

the@ﬁpﬂo'?@bzfsé Qétblft bl Ppdtd gtvﬁgﬁglﬁﬁﬁtléﬁeﬁgg g)lane In the

2
second ornatlon sdb

res
foll%%%&eszgftho%u Séltt:v%% f m ?rﬁ%t%grgﬁ éﬁg&tgq oprﬂgzm
cassett t he, substrat es are housed, to the
subgti fhcdots J7SE SIFTEEY 16 Eparb B Formgign shbsiratac ¥ anstthe second

magneti c di sks (nanely, the filmformtion substrates
filnp formation subsiiptelR4gaspisciovely.he filns 81 to 84 forned

t hereon) that have been renobved in the substrate
[00bgjroval chanber 22. These substrate installation and

renmoval chanbers 2 and 22 each have an externa

OpenT ik uBBr A8 BasSétitarAsidrify FRIHEN npé)lﬁf‘ e %ﬁ?{ %n%%ﬁ@ﬂ] Eibstrates

55 that open and close the openl

23 B’Fd ﬂbggﬁm agk%sé’g@t% R \Qﬁ&%@g@ﬁﬁ a?s are esgc? qgﬁ es&foétaate g?faallatlon
LS PSS B e S on
24 wﬁL \égcsh %rtﬁe f%lln?ssgldto 8t4hfgnr|1£dstlhgreeog)f that have been removed in the substrate
removal chamber 22. These substrate installation and removal chambers 2 and 22 each
have an external opening on one side of the chamber, and doors 51 and 55 that open and
close the opening.
[0010]

Further, neighboring walls between each of the chambers 2, 52, 4 to 20, 54, and
3A are mutually interconnected, and a gate valve is provided within the connection
between each pair of chambers, so that when these gate valves are closed, the inside of

each chamber is an independently sealed space.

[0011]



each chanber is an independently seal ed space. [0011]
5 The corner chanbers 4, 7, 14, and 17 are chanbers
used for altering the travel direction of the carrier
25, and each of these chanbefs is provided with a
mechani sm not shown in the drawi ng, for rotating the

car rTied comed chhmbB&k el 7] NG ahd 17 Q.retél‘ﬁm'Bg?&tusEd FdPalt H%‘e ?ﬂével

chanber. [0012] The protective filmformation ¢

dlrélc%oh Y (cl%ﬁﬁer 9@ eefa%h oﬁ{he%é) ﬁl{gnﬁa%rs Piaée %{&l\ég fecb%ﬁsm, not

usi ng a e sur

r for 0 e first f|| formati )
sholyifin B Favs iaﬁag LT AN FRROPRRETEIR 1B Bet filindormation
24. A reactlve gas supply tube and a vacuum punp,

chagheen are not illustrated in the drawi ng, are
connected to each of the protective filmformation

[00¢Bnbers. [0013] The reactive gas supply tube is
provided with a val ve, the opening and cl osi ng of

whi Chhd jsroeotiNg Blm &majioR ckanbdrol 8 TERNABICEAMBAS fST8MAing a
in the drawing, and a gate valve for the vacuum punp,

protd8vORRRIRAANEVE) ASthPE oP{heWe C(Eh fg@ sﬁxq’&te o@.tfneegp kf%’){e‘? fodmed on

contr ol deV|ce not shown In

f.i
eSS ffg%&zw%%@%%%g% o i ridhge v
t
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pressure inside the protective filmformation
conapeiad &y cach afithgpsotective il fommefion ¢hamberseri or of the

chanber can be controlled. [0014] In the substrate
[0OtZjroval film formati on chanber 54, the first film

formation substrate 23 and the second filmformation

SUbsTHerefetié gaD SMPpBAnME id f8viiRA Withla valvé R opening and closing of

which is controlled by a control mechanism not shown in the drawing, and a gate valve for
the vacuum pump, the opening and closing of which is controlled by a control device not
shown in the drawing, is provided between the vacuum pump and the protective film
formation chamber. By controlling the opening and closing of this valve and the pump
gate valve, the supply of gas from the sputtering gas supply tube, the pressure inside the
protective film formation chamber, and gas evacuation of the interior of the chamber can
be controlled.

[0014]

In the substrate removal film formation chamber 54, the first film formation
substrate 23 and the second film formation substrate 24 mounted on the carrier 25 are
removed using the robot 49. Then, the carrier 25 is transported into the carrier ashing
chamber 3A.

[0015]



removed using the robot 49. Then, the carrier 25 is
transported into the carrier ashing chanber 3A
[0015] 6 As a nmethod of transporting a carrier in
such an in-line type magneti.c recordi ng nmedi um
manuf act uri ng apparatus, as disclosed in Patent

Doc use R inethddQT 1RSI a ELARELIn 48R aﬁ’?f?-g%@fygg ﬂ’fa%g?t?carecording

net hod that uses the magnetic attracti rce

21 i ' 'SAN-IPE a net provi ded
e DS b £ B0 A1 FRBORLLRL Ly er
h in,FIG .5 d FIG 5B, . ' 10Q is held
e e e o b e e e vided
direction parallel with the Efge'surface, a_magnet 300
a cargerand arpaeaet proyided wileya filav forpation apnarasus drhat isito sag0as shown
~so that the N poles and S poles thereof are
in HGt 8Arad &l1¢. PB.si ¢ardercld0 imheld\Hyi aglede sillepadasctamidverin a lateral
driving magnet 200, in which N poles and S poles are
direztioR pgatiell witldthelpabé S@tack.0f Maghe 300 @VareiBded e WS section of
the nagnet 300 of the |ower section of the carrier and
the CA®icf 800 Pthatiht W HlleIRAINE olgg)ﬁﬁ:ﬂ{o? M&%a&éé?#»héﬁti&%‘df‘&'
t he Vi ng

in a non-contact nmanner, an carrier
net 200 i.s rotated a .the. cyl i nder nter axis, .
ey P el i ARy it i Wi RS S Bl ard irBnged ina
direction parallel wth the pa surface. Patent )
hel g fori P 0 P eutler i BRetet PR GEIne O¥ rseplam of the carrer and

improving the ability of a systemto transport disk
the seyisist dryiag mapaeted0 aomageetically bdaphineswnuneratinaenkr, and the
Pat ent Application, First Publication No. 2002-288888
carfratdrivingdDoegnee 800 & rothaqiabesethiogiader RestePadi§ Aé thereby move the
Application, First Publication No. HO8-335620

cartR¥rS00 G WRHater] INYENH SabhilePHaBl (BOBadeub@ce0! ved by the
I nvention [0016]

Patent Document 2 discloses use of a linear motor for improving the ability of a

system to transport disk substrates.
Patent Document 1: Japanese Unexamined Patent Application, First Publication

No. 2002-288888

Patent Document 2: Japanese Unexamined Patent Application, First Publication

No. H08-335620

DISCLOSURE OF INVENTION
Problems to be Solved by the Invention
[0016]
| In the carrier transporting device disclosed in Patent Document 1, the carrier
driving magnet for transporting a carrier is provided in the lower section of the carrier. In

the transporting device disclosed in Patent Document 1, it is technically possible that a



In the carrier transporting device disclosed in Patent
Docunent 1, the carrier driving magnet for
transporting a carrier is provided in the |ower
section of the carrier. In ;he transporting device
di scl osed in Patent Docunent’ 1, it is technically
PRI BE Bhﬁl&é@laén e fide SRURG0r B A9 HE4rNatif ﬁla?ﬁ t be provided
sectlon of the carrler a carrier driving na De
in agrlgosmo%eéjplggalﬁg 24 8 on Og xg?fnggyﬁtﬁhpgt;%}dghe %ﬁgnect%rrévéged on the
sect.i on t he arrl er magnet i caI Iy bound, and the
sidgsgetiprpf @‘F FHIRY %@@Mlcﬂg’ beying; and the e@grierdidng magnet be rotated,
transport the carrier. However, in those cases where
to thereby: transpert the tartieny Hewyewst, inithose ohges echeratha amiendriving magnet
direction with respect to the carrier surface, the
is rottediir an upwhid diesttionm withirespepyartie chrfiecdurfabe, iye édiler is lifted in
magnetic attraction force between both of the magnets

the %get ar& QPG EOH B the/mh fietie %ﬁfdcﬁbn Yér@é BLSRes H@tﬁtofi“&{é Rhgnets and
reover, in those cases where the carrier r|V|ng

(BARGYY R ool IosANOMET 1ot B Bldet sl (ESRER carier

e carrler sur ace arrirer s pus

e bear.i.n ort he .carrier and consequen

d“‘t’lﬂ% HgAE S e on 2 FR AR e Wb seitio Srooenr Sl‘lﬁtlage the

order to solve such probl ens, there may be considered
cargers pHeftediagaifst the beasmg thatsppports the guTigeand esinpeguently the

bearings or the like so that the carrier will not nove
operatiqnhef thpemridr isdiegraded.on, and t he nunber of bearings

for the downward direction is increased. However, if
[001fie nunber of bearings that support the carrier

i ncreases, then the novenent of the carrier will be

degr ﬁid&ger 18 @glvélsﬁéh HeERAR! fgrd Iﬁﬁ}nb% E‘(Fnr% A4 DGSthAh i which the

cause the level vacuumin t ormat1 on
ref bl e that a

cm&%ﬁiﬁ%ﬁ[deﬁ leﬁg%ﬁgr%‘?g% or %)e lﬁg A yth%tt}fl% gemgrb\gllgx}og\ﬂlcbvgdn?w upward

the l o sec of the film fornatlon chanber .

SRR the PUgbeEh heélim%frfpmh%gioww ig9rHoR isReteasAds fHowever,

for rotating this nmagnet are provided in the |ower
if thesaurnlper ofbearingsithat supporithe cemier ingndaees, theh dlre mbhesrent of the

conponents may cover the evacuation tube, and
cardens2hbreddgraded asndealscdegbssing fbmtthebearings will cause the level of
vacuum in the film formation chamber to decrease. Moreover, it is preferable that a
vacuum pump, which is a heavy object, be provided in the lower section of the film
formation chamber. However, if a carrier driving magnet and a mechanism for rotating
this magnet are provided in the lower section of the film formation chamber, then these
components may cover the evacuation tube, and consequently gas evacuation of the
interior of the film formation chamber performed by the vacuum pump will be obstructed.
In addition, there is a demand for increasing the speed of carrier transportation in order to

increase the manufacturing capacity of the magnetic recording medium manufacturing

apparatus. However, in the mechanism disclosed in Patent Document 1, there is a



interior of the filmformati on chanber perforned by
the vacuum punp will be obstructed. |In addition,
there is a demand for increasing the speed of carrier
transportation in order to g ncrease the manufacturing
capacity of the nmagnetic recordi ng nmedi um

limitatiuif @cthe Fotagon GREALAIHE Tarride\#EVRIg maghet AR thELN8RIsS8 Dimitation
di scl osed in Patent Docunent 1, there is a 8

e ool ; -
on e Bpt i Erriaf rbikpoRidH OB REETh s it 16 pecaspary to
ier .tra Mor eover,. | hi s

Qf . car. nsport.gf.i on. in
sup R RS i il Rerhb AR b Uade b Poowsiclinflavesver, useof a
. W, th bearings against faJ]ling under its own weight.
il fbyigrine ARTG0Y Beatinga i BF WeRIR EderHER aerhiion Srditicult

bearings to be used in a vacuumcondition is
Thegefora, enuthpse caFerewkdro reignificanhoed icapplisd whihedearings, the rotation
significant load is applied to the bearings, the
charagteaisiionf the bearimgs és deiradedaindtitie chbeREidgy difilagds MiRE the
and it is consequently difficult to nove the carrier
carrddr A0 high spRAE Furthbvt 1€ tAPE Sriet MvifRHabhE iy i
and t%% ?otation nechanisn1ethere%?ﬁggéag??%@?ggﬂgggghmnmn
th i ' d for MRt | chamber .in_order
ciREPH Rl A Gt B Bl R P BEER 4t Prefffodnsurea
. fornptd on _cha (o ver,. the structure inside the .
high VRt Pru B s B0 Rition Smber prese P Swethne nside the
configuration is to be realized, and it is difficult
film formaton ehagbst wH! bespate complexdid sushvgonfiguratiomisito bavealized, and it
_ formation chanber due to |eakage fromthese
is difEcia o ensereartdgh levelsefatacmgn yathin tiedilnferrmadon {HGB} due to
The present invention takes into consideration the
lealaige ¥ienpthedd eEhanishis And theolRhBEE poribnPiherbdi Ng a
magneti ¢ recordi ng nmedi um manu}f)act uring apparatus that
[00i§] capable of transporting carriers at high speed,
has a high | evel of capacity of evacuating the

i nt efj . a fi f ormation. cha r,, and i.§ capahle .
of - cLtrsr S Prrtio el TR RO PR e RS i object
eriod of tine, in.an in-line type magnetic recordin
of HRYiF B TRsRRPHE [45PTVeE madiven MenefaCtarias aPpsetiatis capable of

recordi ng medi um manufacturing nethod that uses this
trangpesHpg eqysiers at high speed, has a high level of capacity of evacuating the interior of

a film formation chamber, and is capable of easily realizing a high level of vacuum in a
short period of time, in an in-line type magnetic recordiﬁg medium manufacturing
apparatus, and a magnetic recording medium manufacturing method that uses this
apparatus.
Means for Solving the Problem
[0019]

Having earnestly conducted investigations in order to solve the above problems,
the present inventors discovered that the above problems can be solved by using a linear

motor for transporting carriers used in an in-line type magnetic recording medium



Means for Solving the Problem [0019] Having earnestly
conducted investigations in order to solve the above
probl enms, the present inventors discovered that the
above problens can be solved) by using a linear notor
for transporting carriers used in an in-line type

manEanetingap] S aRgpioRingTatd eastBAFRATEF inWe aRPaTRIMRg
and providing at |east one nenber in the manufacturi ng

appaRRA tRLUSpidalths! Haﬁﬂ@f 5g%1 c?h ?ahﬁﬁ% fd ek 1t§anr{§&%1 %ﬁtala.rlld 88 inventors

under its ‘own weight, nvent ors
I n, ot her wor ds

esent fi
thuf RIS} e TSRS Y Eor. A i, Buc b iRlehomfsites to he
belg '{’002‘%} (1) A magnetic recording nmedi um
asprets, dssEbesk belVappar at us having a plurality of
connected filmformati on chanbers, a carrier that
[00R@&l ds a substrate, a nechanismfor nounting a
pre-filmformation substrate on the carrier, a

(1) e ategnétireéardingenedimmhimdufactirirg ¥pparatis igvinges slafalikes s
into the plurality of connected filmformation :

conBRAEDATS foriatl o chATBERRN @R drIhat WS IR RBstate, a mechanism for
post-fil mformation substrate fromthe carrier,

moﬁlﬁﬁfgaa;é @rﬁ'hﬁeﬁrﬂlgu of {kerded 81{1 &?g‘% %‘rrre%flaﬁl%rg 5P s%crptlénn glly

rier 1s a | hear
r di,n

e R P P Al e R B S lopRbomita 4o

a sjde_section of the carrier, and the carrier is
meghanisELIF FmP VERE APPSR formatinn subsirate opy e carsigr. shamcterized in

wal | section of the filmformation chanber so as to
thatgpp oxwehanism for trengpreting theahmiear ad a 1i6& nfotomgnet i ¢

recordi ng nmedi um manuf act uri ng apparatus according to

(2) A thaghetirecdrtiing hedid@n dndrfackirmpeappuhiseicBordlify tbi(Medove,

nmotor has a function of supporting the carrier against

whérdin! 4 R8gridAe Blatdria? jOWBvINRE B8R siRREc1ordH S cd-Rat and the carrier is
supports the carrier against falms ng under 1t$

tran\éﬁérgenit b}J Llitdaf X{ogorqhétqg Ippo%lc{elaeonfal wa fsé%:tuggtolf%n fcl onmation

chamber so as to oppose to the magnetic material.

(3) A magnetic recording medium manufacturing apparatus according to either one of (_1)

and (2) above, wherein the linear motor has a function of supporting the carrier against

falling under its own weight, and a guide that supports the carrier against falling under its

own weight is provided inside the film formation chamber.

(4) A magnetic recording medium manufacturing apparatus according to any one of (1) to

(3) above, wherein the guide provided in the film formation chamber that supports the

carrier against falling under its own weight is a plurality of bearings.

(5) A magnetic recording medium manufacturing apparatus according to any one of (1) to

(4) above, wherein a force applied to each of the bearings is 0 or 9.8 N or less.



(4) A magnetic recordi ng nedi um manuf acturing
apparatus according to any one of (1) to (3) above,
wherein the guide provided in the filmformtion
chanber that supports the F@rrier agai nst falling
under its own weight is a plurality of bearings. (5) A
(6) magnghdtic re@edingdinfddiure @ia!ﬂﬁfa&ﬁﬁiifgﬁ%&dﬂaid@%c@ﬁ@%% By one of (1) to
according to any one of (1) to ) above, erein a
(5) hosveewhorld 86 riRn8aCRaRbial S vREA oh WSS 1S sdtifh 0Pt Nrfdt is a
less. 10 (6) A magnetic recordi ng nedlum
i ng apparatus according to any one of (1) to
pﬂ%@§&g§%%g%'wherein the magnetic material provided on
the side section of the carrier is a permanent
) Iﬁaﬁgile.m(rﬁmé&%ﬁ%w EORRSHHINFPRBAIUS RFSRIARE 42 et oneef (1) to
apparatus_according to any one of (1) to (6) above,
(6) abraieevherain aa ededtiopragpetex theflindae motardaipronisied onias atmosphere side
provi ded on an atnosphere side of the filmformation
of thdfilb €ormafi8h chambeynet i ¢ recor di ng nedi um manuf act uri ng
nmet hod characterized in formng a | east magnetic film

(8) Wniabferiiteé@RgAhedturf Wb fRERingURethed ERBadiBERE i forming a least
recordi ng medi um manufacturing apparatus according to

ma?‘%yoiﬁ 1 Afthé %f&c@ OGZ)SHM%(E usiﬁ% ftl?ecﬁla%{elti% Eeecoll‘cﬁxg ﬁ'lteeid&r:]n

According to the présent inve

etic recording gedi um manufacturi ng apparatus,

m#{ﬁg&%%%@pgf a%ésa?crc &ggngt P AHE 0BF t°§{ ﬁ&ﬂ L@aﬁ%’%ﬁ% i ncr eased

to a high speed, and therefore the capacity of

manuf acturing magneti c recordi ng nedia can be

i ncreased. Moreover, since the capacity of evacuating
Effedief thetlavénsionof the filmformation chanber can be

increased, it is possible, at a high speed, to perform
[002Nt roduction and evacuation of processing gas into

and fromthe filmformation chanber, and the film

for 'Wédoﬁﬁn@f@&@?ies@ﬁt iAvaRROR S the fxﬁéﬁétfé:i r_@&brgl‘tﬁggﬁg@ilﬁﬁn

be smoothly perforned, thereby Increasing
|

mafiRRAGAY 2 HardD WABLH SAGARUE i3 Ul b B Fro a high

nce

speed, and therefore the capacity of manufacturing magnetic recording media can be
increased. Moreover, since the capacity of evacuating the interior of the film formation
chamber can be incréased, it is possible, at a high speed, to perform introduction and
evacuation of processing gas into and from the film formation chamber, and the film
formation process of a magnetic recording medium can be smoothly performed, thereby
increasing the capacity of manufacturing magnetic recording media. Furthermore, since a
high level of vacuum in the film formation chamber can be easily ensured, it is possible to
provide a method of manufacturing a high quality magnetic recording medium, and it is
also possible to handle even higher level film formation techniques such as reactive

sputtering.



hi gh [ evel of vacuumin the filmformati on chanber can
be easily ensured, it is possible to provide a nethod
of manufacturing a high quality magnetic recording
medium and it is also posgible to handle even higher
| evel filmformation techni ques such as reactive
sputtering. BRIFEBBHESERESRNRIF ONEBRANENFRAW NGS
[0022] FIG 1 is a schematic |ongitudinal sectional
[oo¥2]eW il lustrating one exanple of a nagnetic recording
medi um manuf actured using the nethod for manufacturing

a t i .dina.nmedium accordi ng to a

condagt trar RERREI R TER e ARER b B P e sl of a

i nvention. Fl 2 ista scgematic diagramillustrating .
MaghFtis KO 4188 MR BANYIR distng the meghod for g Heintimg a magnetic

manuf acturi ng apparatus of a conventional nethod or to
recqringraedien) ageordingdo preereantiopahvmethpdor torhemethadofahe present

schematic diagramillustrating sputtering film
invérmgiomat i on chanbers and carriers provided in the

magneti ¢ recordi ng nedi um manuf act uri ng appar at us of

t he FIgonyeatipatic HI%?FH?Q ilRistrbfing Bgeﬂ&ﬁd}%\,@%f {Ha8nagnetic

present invention. G 4 is aside viewillustrating

: r m
e e A e Rl oF i Rennod of
the %2 l.e or. to the present invention. FIG 5Ais a
PeredtY e 18fl'agr amillustrating a conventional carrier
andsl_igg driving systemthereof. FIG 5B is a .
cr oSG 4% 3 Hrhgmatie diggram illustraiingsyuiternedim fonmatiomghambers and
carrier showmn in FIG 5A and the driving system

carni¢re peyyidedih Ghe Bagrstia repordipg oteiditen wiaewfabturing tippdratug ofithe
exanpl e of a carrier of the present
conventional method or to the method of the present invention.

FIG. 4 is a side view illustrating a carrier provided in the magnetic recording
medium manufacturing apparatus according to the conventional example or to the present
invention.

FIG. 5A is a schematic diagram illustrating a conventional carrier and the driving
system thereof.

FIG. 3B is a cross-sectional view illustrating the conventional carrier shown in
FIG. 5A and the driving system thereof.

FIG. 6 is a perspective view illustrating an example of a carrier of the present
invention and the driving system thereof.

FIG. 7 is a perspective view illustrating the driving system of the present
invention in FIG. 6.

FIG. 8 is a perspective view illustrating the driving system of the present

invention in FIG. 7 in a state where a cover of the electromagnet is removed.



invention and the driving systemthereof. FIG 7 is a
perspective view illustrating the driving system of
the present inventionin FIG 6. FIG 8 is a
perspective view illustrati r%the driving system of
the present invention in FI 7 in a state where a

coveFI®M9A Re fede ¢iswNRERAInd the EaTRY 8Fthe breset!iffver®iBn iasd the

a front viewillustrating the carrier of the present

dri{riﬂg%?étéﬂ%@héi‘%. the driving systemthereof. FIG 9B is
a Cross-sectional view of the portion illustrated wth
t he

. line A in FI.G Fl G IS a .

et af BEqTUs g rreetal ViR of Tepdriie Aeeirpls ofifhing fasged tine A
) rrier and a guide that supports the carrier, as one
mé&b@@i-rrent of the present invention. FIG | OBis a

cross-sectional view (that corresponds to the portion

i | | uBkG.d08dsah ehlargedeviein dhistratingvepexipheratp@tioA) a carrier and a

regarding FIG 10A. FIG 11A is an enlarged view
guide thas suppbits thet daeriqreds qrieeshtdodiraértiof theQiredeheinvanitidrer and

a guide that supports the carrier, as another

embopiGTaOB 194 clBe sRAiBAAR e &n&%ﬁegoponﬁé @thééox%oh $litrated with
cross-sectional view (that corresponds to the portion

meidakﬁ&gf@&& gd. mw@g&gg :ilfr;?‘ {gge Ain FIG 9A)

regardi ng i on ‘of Reference Synbols

[ 002 . Substrate .cassette transferring robot se
b iR SHBTEFONaEY S bisratireihe optiaiers ppdiueidhe carrier and
cassette transferring robot 3A: Carrier ashing
2 guiqg Aliad supports thejoprrigry as @ithes embeginsst of te preseat invention.
carrier
FIG. 11B is a cross-sectional view (that corresponds to the portion illustrated with

the dashed line A in FIG. 9A) regarding FIG. 11A.

Description of Reference Symbols

[0023]

1: Substrate cassette transferring robot base

2: Substrate supplying robot chamber

3: Substrate cassette transferring robot

3A: Carrier ashing chamber

4,7, 14, 17: Corner chamber for rotating carrier
5,6, 8 to 13, 15, 16: Sputtering film formation chamber and substrate heating film
formation chamber

18 to 20: Protective film formation chamber
22: Substrate removal robot chamber

23, 24: Film formation substrate (non-magnetic substrate)



5 6, 8 to 13, 15, 16: Sputtering filmformation
chanber and substrate heating film formation chanber
18 to 20: Protective filmformation chanber 22:
Substrate renoval robot chaq?er 23, 24: Filmformation
substrate (non-magnetic substrate) 13 25: Carrier 26:
25:Qupper t base 27: Substrate nount 28: Plate body 29:
Circul ar through-hole 30: Supporting nenber 34:

26:%‘1‘195&&@55% suppl ying robot 49: Substrate renoval robot
527" Substrate installati on chanber 54: Substrate

remnmoval chanmber 80: Non-magnetic substrate 81: Seed
27‘I%§?§%?O%der coat film 83: Magnetic recording film
.%,4. Protective film85: Lubricant layer 100: Carrier
28: 70 bed¥ ri er driving magnet- 300: Magnet

29: Circular through-hole

30: Supporting member

34: Substrate supplying robot

49: Substrate removal robot

52: Substrate insfallatioﬁ chamber

54: Substrate removal chamber

80: Non-magnetic substrate

81: Seed layer

82: Undercoat film

83: Magnetic recording film

84: Protective film

85: Lubricant layer

100: Carrier

200: Carrier driving magnet

300: Magnet

601: Carrier

602: Linear motor driving system

603: Side wall section of film formation chamber
604: Linear motor driving magnetic material
605: Transportation bearing

606: Bearing (guide)



601: Carrier 602: Linear notor driving system 603:
Side wall section of filmformation chanber 604:

Li near notor driving magnetic material 605:
Transportation bearing 606: jBearing (guide) 14 701:
El ectromagnet cover 801: Linear notor driving

701elm&hrogmgga%ver901: Carrier |ower section 903: .
Location where carrier and transportati on bearing cone

i1 ; dr Tl%yf CARRYI NG OUT THE | I\I\/_EI\I'I'I ON
801[ g“é%h%%r{anu c% uring gge;par atus of the magnetic

907" or.diln medg'.um of the present invention is
cﬁfﬂ%‘f&t%&?rzséalﬁ"h that there is provided at | east one

nber that supports a carrier against falling under
90%%%% WRsTE ﬁf-tel%mdetr%nspwmt&}n DroriBg ceme in eqptast t he

driving systemof the carrier, may be the nenber that
supports the carrier against falling under its own

wei ght, or instead of the |inear notor, another nmenber

may servSEST MOBRBPOR CARRYINGOUT THE B VENTIGN
against falling under its own wei ght. Hereunder,

[oos@pci fic enbodi nents of the present invention are
described, with reference to the drawi ngs. [0025]

i e e S e S T T
R 3 RO (196 e P P 8 s BRI oRt ¥gsuppors

perspective view of FIG 6. Furthermore, FIG 8 is a
cargierpgatt fallingyideniteowa @igight c biges a linear emsorcdrving & 1Be driving

and a plurality of electromagnets serving as
system of the carrier, may be the member that supports the carrier against falling under its
own weight, or instead of the linear motor, another member may serve as a member that
supports the carrier against falling under its own weight. Hereunder, specific
embodiments of the present invention are described, with reference to the drawings.
[0025]

FIG. 6 is a perspective view schematically illustrating the carrier of the present
invention and the driving system thereof. Moreover, F IG. 7 is a diagram in which the
carrier is removed from the perspective view of FIG. 6. Furthermore, FIG. 8 is a diagram
in which a vacuum cover is removed in FIG. 7, and a plurality of electromagnets serving as
the driving system of the linear motor can be seen. FIG. 9A is a front view of the carrier
illustrated in FIG. 6 and the driving system thereof. FIG. 9B is a cross-sectional view of
the line A-A in FIG. 9A.

[0026]
As illustrated in FIG. 6 and FIG. 7 and in FIG. 9A and FIG. 9B, a magnetic

recording medium manufacturing apparatus of the present invention includes a carrier 601



the driving systemof the |inear notor can be seen.
FIG 9Ais a front view of the carrier illustrated in
FIG 6 and the driving systemthereof. FIG 9B is a
cross-sectional view of thgsline A-Ain FIG 9A
[0026] As illustrated in FIG 6 and FIG 7 and in FIG

that3fnapatts SGbstedle, add adigedirctor d6¢iag 8y 9iém BBZHAMransports the carrier.
manuf act uri ng apparatus of the present invention

Motdd&ti 488 peferddd dribod®Bdntot thd PRbed: SARAGK LS nt Wetiﬁ recording
substrate, and a |linear notor driving system t hat
as a preferred

R B0 R SR e, B L s
ood 0L B F A BRGS0 REAL o S 8150, o o

is provided in a filmformation chanber. The |inear
the presert igyentipn is Brosidedrpiaidefwall seetipn 6&%0fi the filre fointation shamber
provi ded on a side wall section 603 of the film
so 2 ¢ transport achaidnén a lagayaladirecGon.r huaklp dlid lireacmotdreriving s¢stem 602
lateral direction. Inside the |inear notor driving
ther@Yigé SiovfAed a pliieli oRliReddrRtbE@Gviag Blefréhhdnttf01! LA a position
notor driving el ectromagnets 801, and in a position
i .1. r. .
on 8 chPRr 601 LeEimRRS SP R 2MnEnFanHAE R LR proyideda
. LV J ic..material 604, [0027] In the
hne%fa}r?\é%%tng?%nr}ga%nﬁggFne??ﬂéa?g?gt he present invention, it
I s preferable that the mnmagnetic material provided on
[Ooéﬂe side surface or the like of the carrier 601 be
attracted by the linear notor driving el ectromagnet
801 lprhs/maeefactnsng epnansus ofiba presontonveahtion) ings mryfetabie that the
602 so as to support the carrier against falling under
magretic avateris pgividedlon thdside a@fdee ok iR lkedEae caffir@01 be attracted by
functions as a nenber of the present invention that

the EHERHJt6r driV@nEAbdth hagROBB (1 Srovilied Inisiag thedRhy fn&?br @Wing system
wei ght. [0028] As illustrated in FIG 6, in the
602R6%3 %]Eup'pgﬁ?ﬁg daifer afgglrhstet;éﬁirﬂﬁlu%dertipseovgnavrwreilgﬁ{ Ig%s Icz?se, the linear

motor functions as a member of the present invention that supports the carrier against
falling under its own weight.
[0028]

As illustrated in FIG. 6, in the present invention, for example, the carrier 601 is
transported using the magnetic attraction force and/or magnetic repulsion force between
the linear motor driving electromagnet 801 (refer to FIG. 8), which is divided into several
pieces, and the linear motor driving magnetic material 604. However, there may be
provided transporting bearings 605 so that the carrier 601 and the linear motor driving
system 602 do not come in contact with each other. These transporting bearings 605

prevent the carrier 601 and the linear motor from coming into contact with each other, and



transported using the magnetic attraction force and/or
magneti c repul sion force between the |inear notor
driving el ectromagnet 801 (refer to FIG 8), which is
di vided into several pieceg and the |inear notor
driving magnetic nmaterial 6 ﬁ. However, there may be
mofto0d, BRtafric?RERBE ioved REME 1A6m] HPR1iDA af DalcH PEeFBY Hlifihg the
601 and the linear nmotor driving systen1é%2 do not
BN contact with each other. These transporting
earings 605 prevent the carrier 601 and the |inear
wozgtor fromcomng into contact with each other, and 16
eover, the carrier can be noved in the |atera
directjon at a high speed by driving the |inear
ot o, the proseyt inventien byeapioying sk eghanisi, érip possitigto reduce
such a nmechanism it is possible to reduce the |oad
the dondt drnethg ghide (the péurplityrodipravidedif bepriogs 6EdintRiGE 6 RgSeGRad to the
in FIG 6 correspond to the guide of the present
guidewtht ipeRgnttiivdntispmar supbbre teddaki@ o i drofedRadiBElextent, and
possi bl e extent, and the frictional force that the

the §8&Udn@l foE@eCtﬁﬁtVtgtF cartiefee Q@eﬁﬁ‘i}rﬂ%&? ’Euitﬁﬁ e8ek %o Eﬁ%:g%e%tgst

great est possible extent. There e carrier c

e J 3 I,n the . .present
pos?i%ee%tt%'n ?h%seg?’ltﬁ%g r grt Ce%%lgnlg%ﬂe&atg,hl srﬂeﬁ ality of
OOS rings 606 are preferably used as a guide that

[ @Gports the carrier provided in the filmformation

lin

chanber, in terns of the slidin? characteristic
t herlddhe prepent insieption @a illusirated én EIGeh arpdimhlityr affbeaingsb04 are
bearing that reduces friction in nmechanical

prefeoatpy ngedtas p geidsunat sgpoms dencantxer paovidad in thofilnt feemation chamber,
novenent. However, in the present invention, it refers

in tensPoflte $lide ElReddidtbtic tHePdFLIThe Rerin e RS Hake generally refers to a
i nvention, as illustrated in FIG 6, the force to ge

beaggg ltl{laﬁ edule LRN0R N E&%ﬂﬁ%&drﬂﬁﬁueg{sgééﬂgqﬁﬁg %g&@ﬁv%ﬂmgal

at supports the carrier provi
rot%ftf?réla I%léﬁeglbegl?.? ﬁﬁgvre i zHgthggfﬁrs%qqligwgltigrrl, i?'re%er’glt(()) A rcl)lﬁlslgs beal.nqlg.
[0031]

In the present invention, as illustrated in FIG. 6, the force to be applied to each of
the bearings provided as the guide 606 that supports the carrier provided in the film
formation chamber is preferably 0 or 9.8 N or less. In the transporting mechanism of the
present invention, the carrier may not need to be supported by the guide and may be
supported only by the linear motor. That is to say, in such a case, in a state where the
carrier is not in contact with the guide 606, the force applied to the guide 606 is of course 0.
However, if such a structure is employed, the carrier may vibrate in some cases while
transporting the carrier. That is to say, the carrier 601 is supported only by the magnetic
attraction force of the linear motor driving system 602 and the frictional force between the

transporting bearings 605 and the carrier 601. However, in this type of situation, the



present invention, the carrier may not need to be
supported by the guide and may be supported only by
the linear notor. That is to say, in such a case, in a
state where the carrier isjpot in contact with the
gui de 606, the force applieé to the guide 606 is of

carg@uiibrated at a Wdy@MR@Eonatihg HrE@iendy SF ﬁié‘ébﬂfe\?m Tllsﬁs OIFRAL 8L a vibration
ile

the carrier may vibrate in some cases
[ i d rd Qfr

o D SRR, e iR Pl DAY il From he

: t he, }inear tor drivyi system 602 _and the, .
carh S8t SR bt DG e e oSt e s EGFmmgreioe n he

605 d the rrier 601. However, in this type of
ProgySF GL{GTBHRE 1 M 27 (e BDFIEF Ty PHRREESS at & uni que

resonating frequency of the carrier. This vibration is
[0032}i brati on of a conparatively |ow frequency.

However, this may cause the substrate to fall fromthe

car rTlereforerthpl'addathanshppbes thekariay obte prdent16Vebba refers to a

and an adverse effect nay arise in the process of

mefnBErthagha: Hab biMle@R ohB6f Sieles A RiondrSRABIIE a@?ggy{gggét@%{ger

Therefore the "guide that supports the car
' ' : t.hat that has. at..
eesPLEBNe bBNSRL A RLEL A e Bar IPTR P LBt B0 B o
R e S R AT

of . preventing such vibrations occurring to the
supperting dhe carmerihas she iupetion oftstqadily sepnpriiemthe samiso pgaing falling
the carrier has the function of steadily supporting
undeh#s ewn meight ahe ignisle faraitionnas the makenber st suppovs ittghdarriériud the
gui de functions as the nenber that supports the
presaat inveritiodf agaligt fafligseder itwentwedghtagai nst fal | i ng
under its own weight. [0033] Specifically, in those
EGEES where the force to be steadily applied to the
gui de 606 when the carrier is being transported or

bei z ' th ui de.t hat .suppor he .
car rpsP eI e bevnbrd e 18 e saa BB o B Buide 06
reventing vibrations of the carrier, and serves to
wh ‘56 Saiiet Jbeing trangported) ar beige sprstandebysis Bsthe sgwidethat supports the
prevent an adverse effect such as
carrier" of the present invention has a function of preventing vibrations of the carrier, and

serves to prevent the carrier falling off the substrate or prevent an adverse effect such as
instability in plasma in the film formation process. On the other hand, in those cases where
the force to be steadily applied to the guide 606 when the carrier is being transported or
being on stand-by is not 0 (that is to say, if a predetermined force is steadily applied), the
guide has not only the function of preventing vibrations of the carrier but also the function
of steadily supporting the carrier against falling under its own weight while transporting
the carrier, and the guide serves as a member that supports the carrier against falling under
its own weight.

[0034]



instability in plasma in the filmformation process.
On the other hand, in those cases where the force to
be steadily applied to the guide 606 when the carrier
is being transported or behpg on stand-by is not O
(that is to say, if a predetermned force is steadily

appl Tied)orck fiebe Geddily Apphed ) theBliddet BSesiHap FéféIQB a%mporal force
preventing vibrations of the carrier but also

that‘c id @Fﬁl‘iéﬂr\vhé?lf thS E&RE blﬁrﬁéé%ﬁrtfﬂ\:lﬁﬂ-fﬁep&n‘f& rlﬁfoecronﬁgﬂvpﬁ the guide.

|ng under its own wei e transportin

he I de.serwves as _a.menber t.h "
: re“f@’s S0 o e gl 5 S R ey T gt OF g ghe orce o
0034 18 The "force to be steadily applied
be %‘f%a H@Pg‘ﬁ?ddf@t Ggude s if beguidesugpering ieaariiasidoes nofdhave the
i's applied when the carrier vibrates and the carrier
funet suhstantisdiytsapporting thetchrriqgaigaiest falling nederis dvar weight, and if
force that the guide receives fromthe carrier in a

the ghidedins tre fuhaion df kebstdntialle stysportdey Ht eadliet YgaRpfilALg LBder its
the guide" is O if the guide supporting the carrier

owsl QREhAGlich AMetidR exEMAL WHeR tﬁ&ngﬁf@ééﬁmdeﬁgfd’x v?/hether or not the

supporting the carrier against [1ng un

guﬂ@ib g)%wd&f‘fé' th the M&l&%ﬂﬁl{ﬂﬁﬁlaﬁl P’Suéég}ﬁ%%ﬁle C agz«inﬂat falling

tanti y supportlng e ca FHsE

its ch function js.exerted, wh
undbE i Ruh et BALEHELG SR GRS PG tho een anoLgr bl ves the
praovided with the function of substantially supporting
Carfi§ds giCP RS bR diionfos substaptiall qenporting thagamist geainst Falling
exanple, in those cases where the |inear notor that
under ity ewn twesghtcandrthecartier igiswisstardially suppmrted bychd guidethat supports
substantially supporting the carrier against falling

the uadiier and the @YY Gldctioa diskck bEHedinkhhotos, tﬁéﬂqﬁf&@téaail& ¥pplied
supported by the guide that supports the carrier and

to tﬁé" SuiiB9Reidsa \%Mer 1ﬁ%ﬂ1@}f‘thf3 Qﬁé%‘ih@é a % ol RN s TRHRL Tedtfm?n the

~ "force steadily applied e gul means a va
R R T AR S

t he eiPrnder o iRy PR oeh dve S g4 BGde uf PRers the
carrligr ig ggs%;ilbgde S’l cliert]ailqet At
[0035]

In the embodiment illustrated in FIG. 10A and FIG. 10B, the linear motor (the
linear motor driving system 602, the linear motor driving magnetic material 604, and so
forth) that drives the carrier 601 is given a function of completely supporting the carrier
601 against falling under its own weight. That is to say, in the present embodiment, only
the linear motor constitutes the member that supports the carrier against falling under its
own weight. A carrier lower section 901 and the bearings 606 provided thereunder are

steadily not in contact with each other, and a constant clearance is provided between the

carrier 601 and the bearings (guide) 606. In such a case, the bearings 606 are not for



[0035] In the enbodinent illustrated in FIG 10A and

FIG | OB, the linear notor (the |linear notor driving

system 602, the linear notor driving magnetic materi al

604, and so forth) that driyes the carrier 601 is

given a function of conpletely supporting the carrier
exefiiig thg Ainotidn bfstdadily suppdeting the carvier ¥t fallidd@idet fs b®n weight,

say, in the present enbodinent, only the |inear notor

but @ A8dcbbd SSovieNGe ) BV s ﬁﬁﬁ}nb%yﬂﬁpfgﬁtaﬁf}eex%ﬁg Eﬂeeﬁm?tion of

agai nst falling under its own we A carrier [ower

[ . rings..606 provided thereunde .
pred s dftidettn Sl e o BRice P il ol Dieme o e carer
stant clearance is provided between the carrier
[Ooégg and the bearings (guide) 606. In such a case, the
bearings 606 are not for 19 exerting the function of
st eaMfiorapven ppibie prasentientbodimentcthesecheansgs 606 dervecpsiardember that
its own weight, but as described above, they serve as
pregentetibenrrich6®1 fromfalling yncddeentdlly, tddethbiy rcadddthorg frevents the carrier
preventing incidental vibrations of the carrier that
60 IMBRYmAepattingiofh the BRKDY fahpdirt thE lifédrh&br dritil03Gkem when the
Moreover, in the present enbodi nent, these beéarings
8 . . r t C
B SRR Moftver M £ YRR R e iRhbne B on the
revents.the, canpri.er 601 fro rting fromthe .
carf R sl 67 et fen PR n RS b AR Wi g i
the carrier 601 vibrates significantly. Mreover, in
6015is dramgpogieds the bearings GPe may 3lsaiiang a dunatiea of supnortang e tarrier
_performed by the linear notor accidentally becones
Wltgblslbﬁ brajungrrangeauntih braking onghé carsiet perfispmdtbydhe tihear motor has
beari ngs 605 may al so have a function of supporting
beehhrestereds Fertheritiotd) evert inehdneraia gtaterdTharriER tiahsgyrakibA ger@tmed
the carrier performed by the linear notor has been

by thR3ineheoto,Uhd LA EMNSy vBYARE siﬁ'ﬂiﬂcm%}g@ﬁer%lsPﬁ’xteQ:taﬁse%];%ngrthe

carrier transportation perforned the |1 near

. i i i i ficant| due to sone

e AR e Y o SRt B s e
the braking r e.of the_.linear _notor.in some cases. .

HoYgYisy BF Deiigs p0g FISA Gev 86 6565 ORFECHINAhg ¢Ar0r Gpm catering
preventing the carrier fromentering a

state where it cannot be braked.

[0037]

In the present embodiment, the clearance between the carrier 601 and the bearings
(guide) 606 in a state where the carrier 601 and the bearings 606 are not in contact with
each other (that is to say, in the normal state where they are not in contact with each other
due to incidental vibrations), is not particularly limited as long as it has a structure as
described above that can effectively prevent incidental vibrations occurring to the carrier.
For example, in those cases where a carrier with approximately 40 cm width is used, the
clearance between the carrier and the bearings (guide) 606 may be adjusted within a range

of approximately 3 mm to 3 cm.



state where it cannot be braked. [0037] In the present
enbodi nent, the clearance between the carrier 601 and
the bearings (guide) 606 in a state where the carrier
601 and the bearings 606 argonot in contact wwth each
other (that is to say, in the nornmal state where they
[0038]e not in contact with each other due to incidental
vibrations), is not particularly limted as long as it

has Mox_%t)\r/#;ﬁg?g \e;gaﬁxtlplg ?lﬂfsg'hgﬁq? ?R?.Vﬁ)ét DU EREN 0B, the rI?Sartir%)gs 606

effecti ve I ncl dental vibrations occufri

the.carrier. . Far exa e, I n those cases er i
are RIAF4E8 S b Flemgh i A G Gon SRR YRR rclstel vbpasions of the
cl eafance hetween the carrier and the bearin snégujde)
cargie Vefe thedingat mgtaxi(thsilinear mateg drivisg Saﬁsmc&)ﬁ dingargnotor
.mmto 3 cm 20 [0038] Mreover, in the exanple
driving megnesic anhté¢nial 606 and s@forddh#isGves aGBe dtivimgbesiemngthe carrier
606 are provided as a nenber that exerts the function
completplypeefotrmithei faadtidanif slipportiigihe @agie@hedie falliap Lhdr its own
However, the linear notor (the linear notor driving

weitS TGS, intdigh b chalt i hs)@fbl , Hitneb oqﬁgrgke%h g)e%r}nlgs i6rqg that

material 604, and so for t hat serves a

£ oy Let el rforns th
exe Y BB d 8 Sk Sleic RN ok AL THRER: eifimmapgtate he
under, its o wei ght . Therefore, in such a case, it
effefts o REREIEB! MYERHLAICh 25 eI SHGC O SBEE RHGEeg, thegapacity of
exert the function of preventing incidental vibrations
margeagtpringraagese reqording medis: and the eanacity bf exacwatinlg thévigterior of the
present invention such as; the speed of carrier
filmt foamspar ¢hatriben, Howevaraimaecgengrab magnetivufeanrditig medium
magnetic recording nedia, and the capacity of

marfif@stuiid dpPatafes, VEnah kise 8dset WBerelthd HAda® H¥Rri 288 the like that serve
chanber. However, in a general nagnetic recording
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ere the i near notor an serve

[\l ng . emof.the carri.er are conpletely . :
v S5 RS i1 o600, 3B Mergon o
agai nst falli ng under its own weight, it is
prer?)gpg Acgidents such as the cagigtipling off due to incidental vibrations of the

carrier, that bearings or the like that exert the function of preventing incidental vibrations
of the carrier be provided.
[0039]

Next, the embodiment illustrated in FIG. 11A and FIG. 11B describes a case
where the linear motor (the linear motor driving system 602, the linear motor driving
magnetic material 604, and so forth) that serves as the driving system of the carrier 601,
does not substantially support the carrier 601 against falling under its own weight, or
serves part of the function of supporting the carrier 601 against falling under its own
weight. That is to say, in the embodiment of FIG. 11A and FIG. 11B, the bearings (guide)

606 are provided so as to be in contact with the carrier 601, and the bearings (guide) 606



preventing accidents such as the carrier falling off

due to incidental vibrations of the carrier, that

bearings or the |like that exert the function of

preventing incidental vibragjons of the carrier be

provi ded. [0039] Next, the enmbodinent illustrated in
fundtioG.as & twenatred thatt Gippdits tibamoiértidd againsfdllingtade itshevn weight. In

| inear notor (the linear notor driving system 602, the

the prieEe@ EmbBiakent] ih YHo3E castRORBLd the MRESThRbr &P¢bs p%HQ)f $1& function
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of stiflole rg%thg 8%:71aer gIQES efr?stt lf:ﬁ %{113%% 1@'0%8@%%?%ir%xﬂ%mn&functmns
e B R AR i e

i.n the egbodinment of FIG 11A and FIG 11 B, the
and H?al?qaﬂggs (Eyisley 9nstipye themaerpbenthafeuprertsdbe eayribeagainst falling
contact with the carrier 601, and the bearings (guide)
undgUis Mn Weightt i on as a nenber that supports the carrier
601 against falling under its own weight. In the
[0040]esent . enbodi nent, in those cases where the |inear
nmotor serves part of the function of supporting the

car ISpetifibdlly, f0thk PedsehBdrhbJaSmERd Y thbiéca@é’%ﬂ@é E{e%tforctehg be

remai ning functions are to be performed by t
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resent enmbodinent, in those cases where the force to
gmc@ethe Aprse toee anplied e epsh @bthedeatingstio pteéerably AN ot lesa Moreover,
value as close to O as possible to an extent where
in thelrasewheredeaiids ané hiedrastthef guide, the fored foebegippliel ©Qach of the
bearings are to be used as the guide, the force to be

beariis|th8dbd 4j @A withintaen e pré@fably1 S @rw@Nym%reSpr%ke%bly 10

| ess. Moreover, in the case where bearings are used
mNaésq\h%nMdiﬁpe J?%m&&l%app' ied to each of the

beari'ngs nay 1-b usted within a range of preferably
[00411(? MN to 9.8 N, nore preferably 10

Moreover, in terms of the magnetic attraction force with respect to the carrier 601,
in the present embodiment, for example, 5 to 99% of the weight of the carrier may be
supported by the magnetic attraction force of the linear motor that.is provided on the side
surface, and the remaining weight may be supported on the bearings (guide) 606. In terms
of enabling carrier transportation at an even faster speed, the embodiment illustrated in
FIG. 10A and FIG. 10B, in which 100% of the weight of the carrier is supported by the
magnetic attraction force of the linear motor, is theoretically preferable. However, in view -
of a practical application, in those cases where it is difficult to employ a structure in which
all of the weight of the carrier is to be supported by the magnetic attraction force of the

linear motor, it is, for example, preferable that 70 to 98% of the weight of the carrier be



mMN to 5 N, and nost preferably 10 N to 1.5 N [0041]

Moreover, in ternms of the magnetic attraction force

with respect to the carrier 601, in the present

enbodi ment, for exanple, 5 be 99% of the weight of the

carrier my be supported by the magnetic attraction
supbortekbypthetmhemkii sanction fofcd dfahe lifedd hidtbded tBOrdninisk 380 30%

surface, and the remaining wei ght nay be supported on

of the ¥eRBRGE e Tatritd bel SUpRPd ohfhd £HiTE sudf asHRARD g-'u.trtﬁgrmore, it is

carrier transportati'on at an even fasteg Efgfd, _
i i o i, QA Lin .
moRTHOEROlal 0 U020 Plhe i i s A b B b
i s G Fedies: Bplor GPdihareriAies ario D% afitkiveight b supported

ractical application, in those cases where it is
on thefepidey Howey el pptambegesn inthe embodimenhillubirated in JG. { Aé and FIG.
wei ght of the carrier is to be supported by the
1 0By thetst cases bf eroplogingfacronigofativhén whicheld0%nof the weight of the
for exanple, preferable that 70 to 98% of the wei ght

carfiér ik febeaippbred BethdZnagheiip aftfaeob oréd6f HRARGIrinfotor, naturally
attraction force of the linear notor and the remaining

thede &Hgéﬁ%@nb@ﬁee{c}lh@ bW Merdd. Itlgﬁc?fﬁ,riﬁitﬁe[ cdi€ of&bﬁ%ﬁ%ﬁﬁ?g %Gide for

t he gui de such as beari ngs. f ernore, |f A .
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surBFLE ARt Bne R e Pon LB ¥ SetPlsBeisiol8 B4 (hare

I near, ot or the rempining 2 to 20% of the weight
Pre%féf?@& Bp& i%Q%) %nﬁg? Welghtoidhe Cm%éb%w{ppage%@hths anagagtic atiraction

the enbodinent illustrated in FIG 1 OCA and FIG |
forgmf the lingps swoterases of enpl oying a configuration in

whi ch 100% of the weight of the carrier is to be
[00d42pported by the magnetic attraction force of the

linear notor, naturally these ranges do not need to

be coRsdoVEr, Bt mAEWAY Bftractin Fd18e FABRe®for AR BAALHORG (fhe

guide for supporting the carrier 81‘ the pr (()a/sent
mal4E Bt flon firer S BEGopecaio Br iBher il Eh Sl ir b
coqséi"cﬁ:gag'r %%g#%?/s_pte%}gﬁga?%? g%trétt?onacgtt tkg glt);laa?a?tus In% u(c:heng?tzvhtetqq%r the linear

motor is to function as a member that supports the carrier against falling under its own

weight, how much the carrier weighs in this case, and further, what propor_tion of the
weight of the carrier is to be. supported By the linear motor, and it is not particularly limited. -
[0043]

Here, in the present embodiment, in a case where the carrier is transported with a
large amount of load being applied to the guide such as bearings, the speed of carrier
transportation is highly dependent on the on-load characteristics of sliding and rotation of
the bearings. As mentioned above, use of a liquid lubricating agent or the like for
increasing the sliding characteristic and rotation characteristic is not preferable for

bearings to be used in an apparatus such as the magnetic recording medium manufacturing



Moreover, the magnetic attraction force required for
the linear notor (the mnmagnetic attraction force of
the linear notor nagnets) is to be determ ned upon
consi deration of the specifhg configuration of the
apparatus including; whether the linear notor is to
appatangtin ewhictsa higheedebof v4vatmsis pRRifks, dndguRBértope, (RG8 RSt
falling under its own weight, how nuch the carrier
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the speed of carrier  transportation is highly
Spegifraipeaseordingtth én enalysia donshigteddtyshé presers invensdrs,dt ey been
and rotation of the bearings. As nentioned above, use
revediedathhi apmrdporting tiowtdfappragemtel9r0. 3 eeohdskoe 1s@ €an be realized when
i ncreasing the sliding characteristic and rotation
a cazHar wisicR Wesihk Gevesal RbeRR\ € fraldn8rtb s dishRaE b rcgam'az%ly 1.5m,
used in an apparatus such as the magnetic recordi ng ’
: ' t ] ' j a_high
o e A A ea i BRRRE M BBl b e o8
kfﬁgglsrestrictions on a lubricating agent that may be
B &6 her ef or . Accordingly, in those cases where the
rrier is transported while the majority of the
wog rrier weight is to be supported on the bearings or
the like, high speed carrier transportation tends to
bec dndheinfpufgeriring agpeating oftthe pyesertendrodiments the amjority of the
anal ysi s conducted by the present inventors, it has
weigkedst the eareiad 601 ik Rapportet] b HlsP@REhENE attkdB8oR force of the linear motor
approximately 0.5 seconds or |ess can be realized when

used oR A 48 subHcE heWRIrINBeRENE IR relikta A cfk;}ﬁi :k@idcrzn whe1|'1 %raﬁ?é)rting

transported a distance of approxi mate
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00& 044] In the manufacturing apparatus of the present
[ odinment, the majority of the

The "guide that supports the carrier against falling under its own weight" of the
present invention means a guide such as the bearings that support the carrier against falling
under its own weight when transporting the carrier and when it is in a stand-by state inside
the film formation chamber. That is to say, provided this is a bearing or the like having
such a function, then in addition to the bearings provided in the lower section of the carrier,
this also includes bearings that upwardly support a guide rail where the guide rail is

‘provided on the side section of the carrier. Bearings having this type of function may be
provided in the lower section of the carrier, and may be provided on the side section or
upper section of the carrier in some cases.

[0046]



wei ght of the carrier 601 is supported by the magnetic
attraction force of the linear notor used on the side
surface thereof. Therefore the resistance of the guide
when transporting the carrbgr is elimnated and it is
possi ble to nove the carrier at high speed. [0045] The

" QUi REFIGhaL A sH@ PTG S B, i flafalityest aﬂﬁhg%oé Bokided itidebwer
its own weight" of the present invenfion neans a

i : i b Frier. .
sl el oK 18 1 SUPHPhLR! I8 SPIE fhins rating
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.. say, provided this is a bearing or the |ike having

uidrrthateEupRAYES o FATTiEH dhme GRS F fhsrpressnt inecnjéa: Ky include both
provided in the | ower section of the carrier, this

the plurality o€ beatings 1086 i1 thg smbldiman kustthted supfGr 10 AaamglFide 10B and
rail where the guide rail is provided on the side

the phralitg f béaringe 606 the embBéiaidnd g fustraet i Fidi 51 A ¥REFIES. 11B.
function may be provided in the |ower section of the

[ooggy rier, and may be provided on the side section or
upper section of the carrier in sonme cases. [0046] 24
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I nvention. Mreover, as described above, when the
to fagjlitagreundgestandingfithes fungéoncef the gnideithat suppartsrthelcarrier ¢fghe
present invention, it may include both the plurality

pregent yantiony SH&OSver rthe heesenrirodntients rndt linsitedad efl appardth&hat
1 QAand FIG | OB and the plurality of bearings 606

realifes'oR By @iePGhdEthe binbodifedlsedn te drédent hledticH) Spdelfealid it is
B. [0047] Moreover, the enbodinent illustrated in

posiEir't])ﬁ Ftﬁg%tﬁﬁgaﬂ: LSBardrd B vﬂﬁﬁg b of %@%g%@ﬁ rétg Lhd'ge 5€ﬂr88riately

11A and"HI G 11B have been SCrl _
G THEM P B R S 5 PO R e e
line:ta}1 ?notor with respect to the carrier, and a control mechanism capable of adjusting the
relative positional relationship between the carrier and the guide that supports the carrier
according to the magnetic attraction force of the linear motor.
[0048]

The linear motor driving system in the magnetic recording medium
manufacturing apparatus of the present invention, for example, has the linear motor
driving electromagnets 801, which are divided into several pieces, as illustrated in FIG. 8.
However, it is preferable that these linear motor driving electromagnets 801 be covered by
an electromagnet cover 701 as illustrated in FIG. 7, and the electromagnets be provided on
the atmosphere side of the side wall section 603 of the film formation chamber.

[0049]



present invention. However, the present invention is
not limted to an apparatus that realizes only either
one of the enbodiments. In the present invention,
specifically, it is possib%ﬁ to construct an
apparatus in which both of e enbodi nents can be

appm&rli@mtoraﬁbﬁ@te@&trométg?é@%bﬁ%fé%l&u%ﬁfa?ﬁ% gmhfé?éctrical

controlling the nagnetic attraction force o
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0Sj t.i qnal rel ati o sFiB’ be vveeri) the carrier and the,
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magnetic attraction force of the linear notor. [0048
Mongexer the isrlatipr spatigiof theglepirieal avites us¢se nesigeethiedike, and in many
recordi ng nedi um manufacturing apparatus of the
casgrrsheeldtnot b esedi ion, vatwm exalipbe, Irhths ndgeetid ree@dingahedium
driving el ectromagnets 801, which are divided into
mam@ueinthg £pacass ofalie plebets invaheon, iNisfo&ibI8 to cdIYY&VFide tHis type
is preferable that these |inear notor driving

of RSN Gh ﬁ%%o@ﬁe?@éﬁ&% Sgltgé/ ﬁ]}‘ﬁ‘ ?%rﬁlgﬁtg{% gﬂﬁﬁ%%nd a high

cover 701 as ustrated |
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..[0049] 25 T ' iVi
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W res wound on a magnetic core in a coil shape.
betwiesnethe in¢as meiay divse slectrémagretm@lli and tholimeaanwbtor driving

el ectrical wires are not the type of nmenbers to use in
magnetiamateriat 604li Mooeover, b f@alie matdiral thesdolf aisk 0N a @ORDhdp@etic

of the electrical wires uses a resin or the |ike, and

matefalTBRYugHORBIER aSpbte AEH cAE ehkiBhakd) iCpréREHM
condition. In the nmagnetic recordi ng nmedi um

[Ooggnufacturing apparatus of the present invention, it
IS possible to easily provide this type of nenber
here side of).the film tion

out si,de (on,t at nmo or
chandareoYEniped T GRRRLG v agr D SCBiReT. e TERE 3 e of
formation chanber can be easily achieved. Also, it is.
VacpBCeR@HIcE IECRIYES f Kensideszily bishdpes! of exiemalpressyee (dafferential
thin in order to m nimze the distance
pressure with respect to the atmospheric pressure) applied thereto. Therefore, in those
cases where the linear motor driving electromagnets 801 are provided on the atmosphere
side of the film formation chamber, it is preferable that between the magﬁetic material of
the carrier and the linear motor driving electromagnets, the member that separates the
vacuum side and the atmosphere side be composed of a non-magnetic material tolerant to
external pressure. As an example of this type of non-magnetic material, a non-magnetic
stainless steel plate with 3 mm thickness may be used.
[0051]

In the present invention, a permanent magnet is preferably used as the linear

motor driving magnetic material 604. The linear motor driving magnetic material 604



between the Iinear notor driving el ectromagnets 801
and the linear notor driving magnetic material 604.
Moreover, as for the material thereof, use of a

non- magnetic mterial, thrgggh whi ch a nmagnetic field
can easily pass, is preferréd. [0050] Mreover, the
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at nosphere side be conposed of a non-magnetic materi al
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[0051] I n the present” I nventi BN L
. the i . or _driving magnetic
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rarq s OB OF SR GSE. B HIGTe gt EReicap b o yampocssed and

notor driving el ectromagnets 801 so as to stop

haves hglokevyl afifeughnessi and tareforeyleavietan mdvantaeerin gt thegredn be easily
left. As the linear notor driving magnetic material,

heldrag Reportoomaet the icatirisr sithiscesvsior dre lilenMorbods! rarsvbdr@hmagiets
attracted to el ectromagnets, nmay be used. However, use
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repul sive force with respect to the electronagnets iIs
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response ot the ear notor Ving-el ectro
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invention, it is preferable to use ferrite magnets, _
Rare earth magnets cannot be easily held on a position on the carrier with screws or the like.

Therefore it is preferable that the surface thereof be covered with a non-magnetic material
such as stainless plate and be of a structure in which the magnets are embedded inside the
carrier. As the linear motor driving magnetic material of the present invention, use of a
SmCo based or NdFeB based sintered magnet is preferred in terms of the attraction force
and repulsive force thereof.
[0052]

In the magnetic recording medium manufacturing apparatus of the present
invention, it is preferable that the carrier 601 be manufactured with use of an aluminum
alloy. An aluminum alloy is light weight and hence braking can be easily performed with

a linear motor, and also it is a non-magnetic material. Therefore, it is convenient to attach



rare earth magnets, or the like. Anong these, ferrite
magnets can be easily processed and have a high | evel
of toughness, and therefore, have an advantage in that
they can be easily held on,g portion on the carrier

with screws or the |ike. Mreover, rare earth magnets

the timemahotoedrevdns MagpitRaRasesl thétetoab theldthPerrm BPNEYE Tn addition,
the level of attraction force and repul sive force '
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inside the carrier. As the |inear notor driving
whereghetdrgemtl emidahe tinspbeingrbeasnds 605\@nid i@RontdStewith esxh other.
SnCo based or NdFeB based sintered magnet is preferred
[0058] terms of the attraction force and repulsive force
thereof. [0052] In the magnetic recordi ng nmedi um
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projyided onghe side,gactipp phthe;fiim; forpeinpathasiber. tpd senssapensly the carrier
the linear notor driving magnetic material thereto to

drivihg meishanisme.fwhieh askiesent il the daidértsectinn ofahe flnufirmation chamber,
all oy has a | ow | evel of degassing in vacuum and it
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inside the filmformation chanber. wever, abrasion
VRIBHA ARASwerSseb O dftha Auiro Rk r
proa highly rigi c? st ai nl esls mat ert?glcg%rpba{%g%lﬁépkegmﬂg% s:%edy

ey TR 1 il PGB L B ol s,
wh%%%@afé%%géeigggél?ee&rnkg%?ong csarggr riviirrgg gnggktla%%stm,vlms Lg loiggrhrequired.
Furthermore, these mechanismls do not need to be provided inside the film formation
chamber, and degassing or leakage from these mechanisms are eliminated. Therefore, it
becomes possible to lower the base pressure in the film formation chamber.

Thus a characteristic of the magnetic recording medium manufacturing apparatus
of the present invention is that it is particularly superior for forming the magnetic film of a
magnetic recording medium with use of a reactive sputtering technique.
Working Examples
[0054]

Hereunder, the magnetic recording medium manufacturing apparatus and the

magnetic recording medium manufacturing method of the present invention are described,



In the magneti c recordi ng nedi um manuf acturi ng
apparatus of the present invention, as described
above, the driving mechani smsection of the carrier
can be provided on the sidggsection of the film
formati on chanber, and consequently the carrier
usif waikivg EReipMy. HowavRt,GhRe YrRSer?iB&afbn ishot Nfhile@'46%kly to these
section of the filmformation chanber, can be
exaflpldll nated, thereby increasing the evacuating capacity
of the vacuum punp provided in the |ower section of
[005 filmformation chanber and al so enabl i ng speedy
eévacuation of the filmformati on chanber. Moreover, a
rot?t'ng mechani sm for magnets, which was needed in
(Exapwlebnventional carrier drivi ng mechanism is no
| onger required. Furthernore, these nechani snms do not
(Sputiershg Binbformation tedufaseiide apperatus) m f or mat i on
chanber, and degassing or | eakage fromthese
mec hasna srgnaicreedrdinigmédiom ndmifateig apphrat3e$er®%as provided a
possible to | ower the base pressure in the film
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magneti ¢ recordi ng medi um manufacturing apparatus o
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recording, mediumw th use of a reactive spyttering
tra B R e BRI BN ST SAriED ST SPESion anY braringnathere was
nmagneti ¢ recordi ng nediun1nanufactur{ng appar at us and
proyi&d apgppieximeately ogpe Giepransca e iustrated de £ 1. 19\ ansk 6y 16B. The
the present invention are described, 28 using working
carasrawgs| felricatdoweittean ASOF gumamint alloyy emNdBeB basedaintered permanent
limted solely to these exanples. [0055] (Exanple 1)

ma g wak embediied dnthé GidBBEifRR JTEHUEAEEY hhd e 3RFRHAMMEI S WS
a magnetic recordi ng nedi um manuf act uri ng appar at us,

coveR@INRitRBlaR SM19€FH43with 0.5 mm thickness. On the film formation chamber

side wall distanced from the surface by 0.5 mm, there was provided a linear motor
electromagnet covered with a cover of SUS304 with 1 mm thickness. The linear motor
electromagnet was provided outside (on the atmosphere side of) the reaction chamber. As
the linear motor electromagnet, there was used an SGL series electromagnet with a
magnetic attraction force of 2,000 N manufactured by YasukaWa Electric Corporation.

In the present apparatus, five bearings were provided as a guide in the lower
section of the carrier. Howeve_r, as described above, a clearance was provided between
these members, and therefore the force to be applied to each of the bearings was 0. That is
to say, the present apparatus employed a structure in which the magnetic attraction force of
the linear motor provided in the side surface direction of the carrier completely supports
the carrier against falling under its own weight. Therefore, the bearings provided in the

lower section of the carrier were not members that support the carrier against falling under



structure of filmformation chanbers and so forth
illustrated in FIG 2, basic structures illustrated
in FIG 6 to FIG 9A and FIG 9B were used as a
carrier and a carrier trangporting mechanism and
between the carrier |ower section and bearings, there
its ovas welph@\ihd @@dreo faipoaXs AMehdeys for ?@V@I{tﬁgﬁ@?&&tﬁi{ibraﬁons of the
illustrated in FIG 10A and FI G OB. The carrier .
carM&s fabricated with an A5052 al um num al |l oy, an NdFeB
based sintered pernmanent mnagnet was enbedded on the
[Ooé\gﬁe surface of the carrier, and the surface thereof
covered with a plate of SUS304 with 0.5 nm
thiﬁgngss. M. t he fjln1fornatio? chanber side wal
di st ZrieemagRginPrRIdiag mediym manylastyrng apRataisgd dhis structure, the
provided a |inear notor electromagnet covered with a
spegd pEmoying Susgrierettieen therfilmifokmasiog. chaimbers iahepproximtately 1.5 m
el ectromagnet was provi ded outside (on the atnosphere
intesvals, redched RS seeaudsiopiess iacthding tistime ier dcb¢leatingahddecelerating
el ectromagnet, there was used an SG. series
theeh®kr omagnet with a nagnetic attraction force of
2,000 N manufactured by Yasukawa El ectric Corporation.
[Ookﬁ]the present. apparatus, five bearings were provided
as a guide in the lower section of the carrier.
Ho er, as described above, a cl earance was. provi ded
OuiRitEive § el B e ol Mim e r e EE RaRaRBL "\ o be
applied to each of the bearings was 0. That is to
say, ARB- B Uk Fubss campesesigll adyddplated miuprinumesubstrate was
whi ch the nmagnetic attraction force of the |inear
suppbedio the dltndennstionichembérdd asypoftering fHlint fomiation afpardtes using a
carrier conpletely supports the carrier against
subkehtt imagspomcisvidel sndohe inskiedifithe filve f@hREiBn chdigbdQalsithas
provided in the |ower section of the carrier were not
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its own weight, and were to function as ne
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approximately 1.5 m
device. The configuration of the films to be formed on the substrate was such that a 10 nm

Q

Cr film was formed as an adhesive layer, and a 30 nm film of 70Co-20Fe-_5Ta—SZr, a0.8
nm Ru film, and a 30 nm film of 70Co-20Fe-5Ta-5Zr were formed as backing layers. Next,
a 5 nm film of 90Ni-10W was formed as an orientation control film, and a 15 nm Ru film
was formed as an undercoat film. When conducting sputtering, an Ar gas was used, and

the gas pressure for the backing layer and 90Ni-10W was 0.8 Pa, and the gas pressure for

the Ru undercoat layer was 8 Pa.
[0058]
A 12 nm film of 92(66Co-16Cr-18Pt)-8(SiO,) was formed as a perpendicular

magnetic recording layer by means of reactive sputtering. The target composition was



intervals, reached 0.3 seconds or less, including the
tinme for accelerating and decelerating the carrier.
[0057] (Manufacturing a magnetic recordi ng nedi um
usi ng reactive sputtering) non- magneti c substrate
conposed of a Ni P-plated al um num substrate was
92(660@16€£l1 8Pr)B(BI0L), bid b HiEd b it WARRS4w Hatéial Rulds %fgro%gmd
filmformation apparatus using a substrate transport
' [ 1S f] on ch er
O WP oL RS oy 200 sber b 0 o R R g
. farmation chanber reached 1 10-8Pa in short
ring; R B e AL B comipnding s deiBe 29,01 i fine holes
substrate was nounted on a carrier in a vacuum )
progided Aimavalintesyals indhe mward direiionod he preswise insideithecaritainer when
substrate transport device. The configuration of the
conlii¢ting therdaetiYesputeringiwah & xsiHPar dive me® molebulhpimps Were
nm Cr filmwas formed as an adhesive |ayer, and a 30
prowided ioh theafppéDisetiad) ed Sdetubly moRcllaBpuipwas ptdvidad @Ghe Fower
30 - nm filmof 70Co-20Fe-5Ta-5Zr were forned as backi ng
sectity 6 this réPfive spiteringa éx!a{dgl a \gﬁ’é}l' c'oé&\{& h{( ﬁFxﬂ%’nﬁion, the
fi a ls nmRu tilm was

an orientation contro m an
iLm. W condugctin .
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f he backi | ayer and 90Ni -1 OWwas 0.8 Pa, and the
andggrg 12??%9&9% eﬁg?twetel’{%c%oﬁﬁ%dcoat | ayer was 8 Pa.

g0058] A 12 nmfilmof 92(66Co-16Cr-18Pt)-8(Si O2) was
[005%k med as a per pendi cul ar nagnetic recording | ayer by

nmeans of reactive sputtering. The target composition

was ISext, the 6B Cate vESitranSPtryd &( SCUD) filnafodmation x@ehr4as and a 4nm
in which raw materi al gases argon and oxygen were

carbonX@dtedtivd BEPREE formell Ib9Whd=ak 88 a 28D %fe&mdéfbdthéfébz GeARufacture a
was rel eased froma ring-shaped gas rel ease tube

Pl : he target having 20 of 1 nmmfine
magtic réj(%?dlﬁ% Iﬂ%ggmg

oles pro t equal intervals in the inward
[Oogb]r ection. The pressure inside the container when

(Example 2)
(Sputtering film formation manufacturing apparatus)

As a magnetic recording medium manufacturing apparatus, as illustrated in FIG.
11A and FIG. 11B, a sputtering film formation manufacturing apparatus was constructed
as with the case of Example 1, except that it employed a structure in which the lower
section of the carrier and five bearings provided as a guide were steadily in contact with
each other.

[0061]

In this apparatus, five bearings were provided in the lower section of the carrier as

a guide, and the forced applied to each of the bearings was approximately 100 gf (980 mN)

with respect to the weight of the carrier 8 kg. As a result, in this apparatus, approximately



conducting the reactive sputtering was 1 x 10-1Pa. Two
turbo nol ecul ar punps were provided on the upper
section and one turbo nol ecul ar punp was provided on
the I ower section of this active sputtering
apparatus, and when conducting the filmformation, the

95% BfeicURicd dei JhR val \@spdRe8 By ithe ﬁlggxiéﬂﬁpd%acziﬁgtf%rggf @ linear

| oner section respectively at 6001/ sec sec
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ratus, and a 4nm carbon protective filmwas
thegg%%& by neans of a CVD nethod, to thereby
manuf acture a magnetic recordi ng nmedium [0060]
[Oo?ﬁxan'pl e 2) (Sputtering filmformation manufacturing
apparatus) As a nmagnetic recordi ng nmedi um
(Mamufachaoigur magnesip pecoading medium hbing reaatieelsputtefrhg) 11 A
and FIG 11 B, a sputtering filmformation
Manu atighiétoYgcaanamédiEmWedss iaFidhied 8l wiAExwrpe I, RBing this
case of Exanple 1, except that it enployed a structure
mandFacdid¥icdla wower  section of the carrier and five
beari ngs ‘provided as a guide were steadily in contact
[00 4.t h each other. [0061] In this apparatus, five
arings were provided in the | ower section of the

carrjer as. a guide, and the forced applied to each of.

t he %gﬁh”@ﬁ%% JEE WRDFRsd AR gach of Bty 10 mamgtiggeordipg media
respect to the weight of the carrier 8 kg. As a

obtgiged intExampleshli andah gad thenshe repprding/mentodugti@ichagiteristics of these
the carrier weight was supported by the magnetic

medit weactvabhrtddorstrey ofcat varitt hitetgrer 1682 and & ssimstdng SI70EMP,
surface thereof, and the remaining 5% of the weight

maMEEctSléB OISk 0B, USPE REAbRSy/reproduction characteristics,

signal-to-noise ratios (SNR where S is an output value at a line recording density of 576
KFCIL, and N is an rms (root-mean-square) value at a line recording density of 576 kFCI)
and OW values (a reproduction output ratio (attenuation rate) of signals of 576 kFCI
before and after the signal at a line recording density of 77 kFCI was overwritten, after
having recorded a signal at a line recording density of 576 kFCI) were evaluated. Asa
result, it was discovered that in either case of using the manufacturing apparatus of
Example 1 or Example 2, a magnetic recording medium can be obtained with stable
characteristics in which variation in SNR on a magnetic recording medium surface was

within a range of 5% and variation in OW values was within a range of 3%.

INDUSTRIAL APPLICABILITY

[0064]



[0062] (Manufacturing a magnetic recordi ng nedi um
usi ng reactive sputtering) A magnetic recordi ng nmedi um
was manufactured as with Exanple 1, using this
manuf act uri ng appar at us. 3] A lubricating agent
was coated on each of the 1 magnetic recordi ng nedi a

obt aTH@fha?ﬁbt@?@éHiﬂlﬁg rdedAf ndanufR il phffis and magneti netig

recordi ng/ reproduction characteristics of t hese

2.a
reclRhe BERSL S0 AelBElIMA &R B AR (RS Bl IR of
cor.di.n uctlon har acteri sti.cs,

indiFp AR EOE Helishe Rt nlhn PR tieshnotem val ue
at a line recording density of 576 kFCl, and N is an
rms (root-nmean-square) value at a line recording
density of 576 kFCl) and OWval ues (a reproduction
output ratio (attenuation rate) of signals of 576 kFC
before and after the signal at a |ine recording
density of 77 kFCl was overwitten, after having
recorded a signal at a line recording density of 576
kKFCl) were evaluated. As a result, it was discovered
that in either case of using the manufacturing
apparatus of Exanple 1 or Exanple 2, a magnetic
recordi ng nedi um can be obtained with stable
characteristics in which variation in SNR on a
magneti ¢ recordi ng nmedi um surface was wthin a range
of 5% and variation in OVNvalues was within a range of
3% | NDUSTRI AL APPLI CABI LI TY [0064] 32 The magnetic
recordi ng medi um manuf act uri ng apparatus and magnetic
recordi ng nmedi um manuf acturing net hod of the present
i nvention have a high level of industria
applicability in fields such as information processing
technol ogy. 33




CLAIM5 1. A magnetic recordi ng nmedi um manuf act uring
apparatus conprising: a plurality of connected film
formati on chanbers, a carrier that holds a substrate,
a mechani smfor rmounting asgre-filmformation
substrate on the carrier, a mechanismfor sequentially
transporting the carrier cnpagmshe plurality of
connected filmformation chanbers, and a mnechani sm
for removing a post-filmformation substrate fromthe
carrier, wherein said nechanismfor transporting the
carrjer_is.a_ |linear tor. 2..The magnetic recordin .
L. o AR ARRGT TP Y rpe Lol fectang PRHRHIS o meR iing: § Pluralic
wherein_a magnetic material is Erovided on a side
of coppeqtemilsn formation Fhanabers, grf@rngrdhat dgldsiaghbsteate, a mechanism for
transported by a linear notor that is provided on a
movgting sprstfilonformatidresifbistrate ohdheredriien a oeahirdsm for seguémially
oppose to the nmagnetic material. 3. The nmagnetic
trarfsponing ithgcarret itto tha plidty of coghedRp dALatfusn A2 WhdinBers! 4hd a
claim1, wherein said |linear notor has a function of

meSHARRA! for REmMbVIBg & POt -ANRIaNSH sﬁ‘tﬁ{rhﬁs%nﬁ’ MHi&arrdr Swh said
wei ght, and a guide that supports the carrier agal nst

| _ Supp: car e agar
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medi um manuf act uri ng apparatus according to claim 3,
wherein the guide provided in said filmformation
chanber that supports the carrier against falling
2. undeFhg magngfis reperdjng medivan plappiaciuripg eppasetus Rengsding fo
The magnetic recordi ng nedi um manuf act uri ng appar at us
claiat towhireig a magresic material wheoeided an haeideaejopl dfekk ¢orieqadhd the
of said bearings is 9.8 Nor less. 34 6. The nmagnetic

carfi€Gi0 trdh o rie® diy 4 MneR O RE tHAt isTHoARERSRE YRl AE&RAINAMRE fiftn
claim2. wherein the magnetic nmaterial provided on
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magnet. 7. The nmaghetic reco ng medr um manuf act uri ng
apparatus according to claim1,

3. The magnetic recording medium manufacturing apparatus according to claim 1,
wherein said linear motor has a function of supporting the carrier against falling under its
own weight, and a guide that supports the carrier against falling under its own weight is

provided inside the film formation chamber.

4. The magnetic recording medium manufacturing apparatus according to claim 3,
wherein the guide provided in said film formation chamber that supports the carrier against

falling under its own weight is a plurality of bearings.

5. The magnetic recording medium manufacturing apparatus according to claim 4,

wherein a force applied to each of said bearings is 9.8 N or less.



6.

wherein an el ectromagnet of the linear notor is

provi ded on an atnosphere side of the film formation
chanber. 8. A nagnetic recordi ng medi um manuf act uri ng
nmet hod, wherein at least a spmagnetic filmis forned on
the surface of a substrate %y usi ng the magnetic
recordi ng nedi um manufacturing apparatus according to
claim 1.

The magnetic recording medium manufacturing apparatus according to claim 2,

wherein the magnetic material provided on the side section of said carrier is a permanent

magnet.

7.

The magnetic recording medium manufacturing apparatus according to claim 1,

wherein an electromagnet of the linear motor is provided on an atmosphere side of the film

formation chamber.

8.

A magnetic recording medium manufacturing method, wherein at least a

magnetic film is formed on the surface of a substrate by using the magnetic recording

medium manufacturing apparatus according to claim 1.



