DOUBLE- SI DED COATI NG APPARATUS AND
DOUBLE- SI DED COATI NG W TH CQATI NG %MMWW | CA
FIELD [0001] The present invention r
coating apparatus and a nethod for..doubl g*8isted = _

' | ting solution. Mre particular
EREUB G D CodtBrbeSi A8 Bned Sefhd it b ek migUBLE-stDED
apparatus and a nethod for doubl e-sided coating with a
coating sol uti dAOALINGHVETH 6OATNISI $ORYTAOMoat i ng
solution to both main surfaces of a substrate which
has a central opening. BACKGROUND ART [ 0002]
Recently, applicability of magnetic recordi ng devices,

such as magnetic di sk gHeviiRESAL FiEEY bl e di sk devices
and magnetic tape devices, have increased

mo@ﬂgnificantly and their inportance has al so
|Acreased. Recordi ng density of magnetic recording

nedhﬁFused f.or ,the%e devi ces has been increased _
si grii*f PESARYIGYCDUPR FeIRtRR lOARASHRS BPPasati girhe Brelod der dauble-sided
(MR). head and partial response maxi mumlikelihood

coatirRiAth a ceatingoobiipn. s Mdrapartiewedy,dheipvdetin relatestias double-sided
i mproved still nore significantly. In recent years,
coatirgcappdiang dndadasthsdifn dasbleisRietl coatbgpweite h @5athigi 6 RitioE¥Rkable for
heads and tunnel magnetoresistive (TMR) heads, have

appBirts ARG sblBfisORE mat et \@bstt A WRRRGAL BRentral opening.

surface recording density by about twce a year. ere
is a demand to further increase recording density of
these magnetic recording nedia. It is therefore

necessary to increase coercive force, a
signal -to-noise ratio (SN%E and resolution of

magnetic recordi ng | ap¥KGRPUNRSRT years, efforts

have been made to increase surface recording density
by increasing |inear recording density and track

[0epsity. 1 LErrerererrerr e rreet rerer o rrerr ol
111 *G00002*

Recently, applicability of magnetic recording devices, such as magnetic disk devices,
flexible disk devices and magnetic tape devices, have increased significantly and their
importance has also increased. Recording density of magnetic recording media used for
these devices has been increased significantly. ~With the advent of a magnetoresistive (MR)
head and partial response maximum likelihood (PRML) technology, surface recording density
has improved still more significantly. In recent years, recording heads, such as giant
magnetoresistive (GMR) heads and tunnel magnetoresistive (TMR) heads, have also been
introduced, which further increase the surface recording density by about twice a year.

There is a demand to further increase recording density of these magnetic recording media.
It is therefore necessary to increase coercive force, a signal-to-noise ratio (SNR) and

resolution of magnetic recording layers. Inrecent years, efforts have been made to increase

surface recording density by increasing linear recording density and track density.
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[ 0003] The nobst recent magnetic recordi ng nedi a have
track density of as high as 110 kTPI. As the track
density increases, however, magnetic recording
i nformati on between adj acent tracks begins
interfering with each other, which may easily cause a
w0%ﬁoblen1that a magnetizing transition area of a
border area becones a noi se source that decreases the
SNR Theiest srsentanagaetinrachuligNRediadges trackdizosigastasi glaas 110 kTPL
bit error rate, which is an obstacle to an
As theracly derBity incheayery hetecer) @a@ietic AgLoBE NG ifyrmttiod between adjacent
magneti ¢ recordi ng medium [0004] In order to increase

tracR¥/bd AeLinfeBeBhd Wit e‘é@fgéﬂh‘é}}f whidh sy Qfs‘i:l?%%gs@ét]}rgblgﬁlq}ﬁtdae

reduced-si zed  recording bits on the nmagne
. . . . di bit . havi .
eSO IR £ et PR U SRR O e v

netic fi thi ckness. There.is a problem however,
The{%glteaferf@ t f’eéﬂb&&?@?ﬁ 2 &gceatedp @ METHr ratkaghigh ispg qbstacle to an
. magnetizing mninmum volunme per 1 bit and recorded
ImpgaCECRb IHiEgPp eesprdingdangity plix maguesicsratordimgsmdily. heat
fluctuation. Since adjacent tracks are close to each
[00@tlher, a significantly precise track servo technique
i's necessary for a magnetic recording device. Usually,

dat an ofdef REREAREE dubfade 1RO dHIIP G is Abcel -si
reprgduged in a snaﬁler nunﬁ%r ogﬁtfgcQgt%ﬁfgf%g?g¥5ahwedsm&i

AL - ' . . | acent tracks .as.nmuch .as
recd R oh Bt mp et RS EuRE AU IR0 e briBe e PRE i
i.nfluence between the tracks can he controlled to the )
POSﬂﬁﬂ?iSﬁWﬁ%thtm%gge&ﬂ%aPPPea MaxEuyBPRFTble magnstic flmethickness.  There is
reproduction output and thus to provide a sufficient
a prirm, howesy, thet the thdncadesizadoiedordingdat has lagoiall andgnatizing minimum
probl em provide a sufficient SNR and to provide

vohané peércl Einandngtarded data nalytdisappediaae hedix rRe8altcauicdrtsy lat
uneven configuration along the track on the surface

flucBfatibpe nmagnetic recordi ng nediumso as to physically
separate the recording tracks fromone another to

it gg rhsfr?lzl‘ri‘cqgeﬁaéﬁ %égntgt{ga]%ﬁéé%rg %poséie by éac‘ﬁl%rtheeir,naagiérﬁ{wan%lljll%tr]ec?se track servo
technique is necessary for a magnetic recording device. Usually, data is recorded in a larger
number of tracks and reproduced in a smaller number of tracks in order to prevent the
influence from adjacent traéks as much as possible. In this manner, however, although the
influence between the tracks can be controlled to the minimum, it is difficult to obtain a
sufficient reproduction output and thus to provide a sufficient SNR.
[0005]

In order to avoid a heat fluctuation problem, provide a sufficient SNR and to provide
sufficient output, an attempt has been made to fonﬁ an uneven configuration along the track |
on the surface of the magnetic recording medium so as to physically separate the recording

tracks from one another to increase the track density. Hereinafter, such a technique is called
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2 a discrete track process and a magnetic recording
medi um produced thereby is called a discrete track
medi um [0006] An exenplary discrete track mediumis a
magnetic recordi ng medium The magnetic recording
mediumis forneg on a non- net| subs rate on which

a disgretl Hagk Arosets ead A “F@netl* 5@9%% Reegycgd Sispehys eqfled a
magnetic recordi ng track and a servo signal pattern

disczgte traglomgdigmon t he nmagnetic recordi ng medi um (see, for
exanpl e, Patent Document 1). The disclosed magnetic

[000&jcor di ng nmedi um i ncl udes a ferromagnetic |ayer forned
on an uneven surface of a substrate via a soft

magngi é)fen{ Hlscéteot'ié?:ﬁcerﬁédu\ﬁﬁ 1% h hétl r@é&ﬁﬁﬁ%&\ﬂﬁ The magnetic

surface of erronagnetlc The magfieti c

has inits re .
recorg %H?é iCr eco | n%n P n'%fl%thy?}lg’lstﬁﬁf/g? %&rﬁ%f%%lﬁﬁ?%%ﬁm 18
fron1the surroundi ng areas. In the disc|losed nmagnetic
formed. o /4P ‘i%[é&"ssﬁﬁfatgg megngtisTaerrding tgek andsanee pigngldmaftern are
in the soft magnetic | ayer can be avoi ded and
formerf o aragoétic teeordimgtmédivmt(seet farexampleRatertdcenment, 1).
~ there is no interference between adjacent signals.
ThusThealidtiqgbd thagsdticyredRr@ing inecdlivie Ghicn g ferfoiAdm@idMalyBr formed on
| ess noi se can be provided. [0007] The discrete track

an LQl'é%‘r?s?ﬁ'fab@ 61 éjgﬁﬁtra‘t@ VE DG HAKSic et RpfRYH % !ﬁ?rn is formed on the
recording ned |un1con5|st|ng of several“thin

surflagé/ c?fr tﬁe gesf{ {gggtgc Bler! orl"H]e m%%nenuc;'l r%?c?l{gﬁlg?%t b 21?5 ﬁ%ﬁs me ecting

e surtace or o

forn1n tracks and t formng a thin netl
ares, @ CEASAFHGCRUAMEATTA Wﬁa EéSeIéhVS%ca y é@p&rﬁwdeﬁomgb%woundma areas.

Docunents 2 and 3). The former process, a magnetic

| ay dn thy disdeswsd niegaetic feodrdong medipmosihenformSativneofjphyadrett wall in

processing is mnade to a surface of a finished nedi um

the sdfemapakitieyes caabd awoiddrindrhia@dnee ofite heat fludfation can be prevented,
manuf act uri ng process and the manufacturing process

ther86 RO BRerfdrat b GRRE h¥jaEQIRIhSRE edhys, ﬁ-ﬂsﬁ &&?IE R)an V\Fnetlc recording

process, an enb055|ng process, also’
me(ﬂ{lgxbwﬁlmessAl nglpeoc%g be provided.

[0007]

The discrete track process includes forming tracks after a magnetic recording
medium consisting of several thin film layers is formed or forming an uneven pattern directly
on a substrate surface or on a thin film layer for forming tracks and then forming a thin
magnetic recording medium film (see, for example, Patent Documents 2 and 3). The former
process, a magnetic layer process, has a following problem. Since physical propessing is
made to a surface of a finished medium, the medium is easily contaminated during the
manufacturing process and the manufacturing process becomes significantly complicated.

- The latter process, an embossing process, also has a following problem. Although
the medium is not easily contaminated during the manufacturing process, since an uneven
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the nmediumis not easily contam nated during the

manuf acturi ng process, since an uneven 3 configuration
fornmed on a substrate is taken over to a filmforned
thereon, levitation pose and levitation height of a

ead.. ecords ont.o and reprodyce r a medi um
COHE%LESW hofied S5 RETOSHAE 1 RPOAY a0 GGk PamE BieeRrigyitation pose and
pparatus is known. A disc-shaped substrate is held
1eVlTaiF1©ﬁ geightafrachegd Whighaiseordm anto and seraedutes from a medium become
circunferential direction. The rotating substrate is
unstabked vertically with respect to a coating vessel
containing a solution material and is inmersed in the

sol utyk %lldWlB? EiiRtrateRobER zhﬂ)@fatus i0RnSWRST AREL- %ﬁ%%d: sglhﬁpate is held

off the solufion materi a and an excessive SO

alo \?errﬁ@ril Rﬁgg gid EQO{a?edtlpl% cf’rgl?r%fer&tt%bdlre&%n' dgg i('og!%tglg substrate is

tent cument 4 The follomnng resist coating
movﬁaﬁﬁftéf? ¥ Wit TEPER! tR AGRALINEAY G CORRIMEF FlRiEn Iiﬂ%teﬁéll agd is
at an outer peripheral portion thereof wwth pawls to
immsgsergn thesqlutionimaseniall | hftendat thessubsteate jsrliftedddtithalsolution material
and bel ow a wafer substrate and resist is applied to
and appecessine sdlon@r materibbribsrin®fo thhsubsah@tis BginsofH s tihaki€ manner, a
(see Patent Docunent 5). In the disclosed resist

um%ﬁﬂ‘ldy@%é%r@h’d@dé e PaRRd BbcugRinwli on is spun off the
rotating wafer [ Patent Document I] Japanese

Une | n F|r Publ at i .
200??(@203)55’? IE?%E té n‘?ﬁ%g a‘éﬁ% apan ese ‘AL‘J gx’ﬁﬁﬁﬂ?gav afer is held
catio First Pu Ilcatlon 2004- 178793
ot af BUEERG BB RO AT LHR e i0BRly.  Nozzles ae
Application, First Publication No. 2004-178794

PTO‘{lﬂ’%d ehorve pod beteva wafey sybatmats endresishisi appedmtupper and lower surfaces
Application, First Publication No. 2004-306032

of the rotating substrate (see Patent Document 5). In the disclosed resist coating apparatus, a

resist solution is spun off the rotating wafer.
[0008]
[Patent Document 1] Japanese Unexamined Patent Application, First Publication

No. 2004-164692

[Patent Document 2] Japanese Unexamined Patent Application, First Publication

No. 2004-178793

o

[Patent Document 3] Japanese Unexamined Patent Application, First Publication

No. 2004-178794

" [Patent Document 4] Japanese Unexamined Patent Application, First Publication

No. 2004-306032

[Patent Document 5] Japanese Unexamined Patent Application, First Publication

No. H7-245255



[ Pat ent Docunent 5] Japanese Unexam ned Patent
Application, First Publication No. H7-245255 4

DI SCLOSURE OF | NVENTION [0009] In order to solve the
probl ens regarding the discrete track process

descri bed above, the present inventors studied

intensively and f recor di ng
tracks can be gﬂggﬂé§§?§tg§%ﬁ§gﬁgﬂﬁéwen1one anot her
when a finished magnetic |ayer is exposed to reactive
plasma at a portion in which neither magnetic

[0608¢or di ng tracks nor servo signal patterns (i.e
magneti c recording patterns) are forned. In

par T 6tdedto solve thbipfoblehdegdardidgethé eRtte thdtk PRdebLdbst@bed above,
an entire magnetic layer, a formed resist |layer is

the Eénehnegmwsta&e@maﬁ% WHdYofin mte'ns?a Bgt?&re%&ﬁglg tracks can be

attern and then gnetlc aye |s expose

e manne ropert
magnf 5l Enfe B %y%?e e Fnséinas{ﬂa mpasm TR Godas v
no resist layer i.s fornmed and the magnetic recordlng
reactive plésma it ¢ B IR dm i I}egb%frm%%nétl%éﬁ&ﬁf Reptiacks nor servo signal
magnetically fromone another. [0010] Since no uneven
patteros i qgumagrietin réoording pasterish atehfermed.hod st udi ed by t he
inventors, a discrete track nmedi um can be
manh pattictlat] in thidmsihap) e prsie &Sapplibd {cﬁalﬁét@iiréjlinﬁgietw layer, a formed
contami nation of the mediumthat should have been
GanRS PiteARdUn QY RRIHRO Kl U RidRA e%bﬁﬁﬁ% PR eh8eth
m$d|§%iet%%$rack medi um has no J%evgﬁ cont %uratlon ©
| evitatiagn hea le levitation trave

s 9 R R Beehcdfa Bt Choli by v

to .apply. the |st tQ an entire surface
magpsh Y Eismgd §| FROSUQD RayHeR ne reset vas %séowé@aﬁwthe magnetic
(i.e., a nagnetlc di sk) incorporated in a

recording tracks on the magnetic layer are separated magnetically from one another.
[0010]

Since no uneven configuration is formed in the method studied by the inventors, a
discrete track medium can be manufactured in a simple process while avoiding contamination
of the medium that should have been caused by an uneven configuration. Since the obtained
discrete track medium has no uneven configuration, a levitation head can make a stable
levitation travel.

[0011]

In the method described above, it is necessary to apply the resist to an entire surface
of the magnetic layer.

Since a magnetic recording medium (i.e., a magnetic disk) incorporated in a
magnetic disk device has magnetic layers on both surfaces, it is necessary to apply the resist
to both surfaces. Related art resist coating apparatuses used widely in semiconductor
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magneti c di sk devi ce has magnetic |ayers on both
surfaces, it is necessary to apply the resist to both
surfaces. Related art resist coating apparatuses used
wi dely in sem conductor 5 processes or other

rocess however, are desjgned to t he resi st

profes G s O G S e Lo @PPPRRY Frsty ol go opg surface of a
to be applied to both surfaces of a substrate with

subgatp. chfq 1e8ist i55phe ernlisd o bethsurfpess o pputistratei with such coating
process shoul d be repeated tw ce. Such repetition

appaeatuses, esresistrpplicatioa peatessshoald af repdacqastwaded  1Salsle SepRtition requires
| onger tinme for the resist application process. [0012]

an McRRGAGTNtheH bBKefiandRaits 'atl&?éer ARRTH B t QiR ?Aaﬂoﬁ}ﬂr&ess
magnetic di sk device. If foreign substances, suc

moﬁ ist, exist in the central opening, a holdlng
p ition of t he nagnetic di sk becones uncl ear and the
magneti c dis self a a chuck y be cont am nat ed,
Si nc ﬁ%@e@( gt by aa(‘rﬂfltre g tabﬁgalétbusa TRREICHF Gl device.  If
above is configured to apply the resist to the entire

forejgm pehstanees, surd agiresistotvagh ol theiwortral apening fachaldis g positiay of the
enter the central opening during application of the

magmsicsiiskt ecoines dindear ahdfednsgietit dak étself tnd 8§ chltkreiob€contaminated.
possible that the resist applied to the centra

SineP e r@l@teﬁ%ﬂ%ﬁtiﬁ’;{ ARl SdRtbddsmByed chﬁQﬁé& t@%@g}eﬁégésist to the

and remains in he central openlng of a fini
nc it i.s .
entﬁ@gﬁ?%c'e%g g{sel CET hgﬁé/c{ ﬁl\ﬂﬁtgétg ot 3 ?e%s? lérgtr%}t' % c%nt’ral ogﬁﬂng alurmg
t he ntral i ng, of the substrate | the coatin )

ep ROt B 0 B A S Red St o e HREraf g B i gt resis

mechanismto vertically nove a substrate supported
appdied fieythe cgeiraliopening pinmeebe @ompﬂmlmmow edingpyistipiogesses and remains in

mat eri al, although the solution material can be
ﬂmappﬁﬂe@eﬁﬂgbﬁﬁﬁnmhuiﬁmgmsm@ﬁﬂdhe substrate at the sane

time. The resist coating apparatus disclosed in Patent

DocuppBRéw of t&s@&?duﬁﬁ%’lc&so itapR }ﬂyapoﬁaﬁbléttheﬁ'?hé Q)l@tlon material is
seni conduct or waf er havi ng no ccent ral openl ng

appqgﬁ% Hq%r @Mrﬁ% Qﬁi% gf f1d 5 rea,ter ﬁqge[ gcl) I'?ig% g{)ﬁ)aé%tu%idlsglosed in Patent

or errent I one

reS|st sol ution t a. substrat Mﬁth a central openi
DO&WﬂHug‘hhlfﬁEaSrae@F anisgh{o,ferii ﬁé P68 BTt RDPaEbEIARg 2 vertical

the upper and | ower surfaces of the substrate.
plane to immerse in a solution material, although the solution material can be applied to both

surfaces of the substrate at the same time. The resist coating apparatus disclosed in Patent
Document 5 is designed to apply a solution to a semiconductor wafer having no central
opening. No consideration has been made regarding the aforementioned problems during
application of a resist solution to a substrate with a central opening although the resist
solution can be applied to both the upper and lower surfaces of the substrate.
[0013]

The invention is made in view of the aforementioned circumstances and an object
thereof is to provide a double-sided coating.apparatus and a method for double-sided coating
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[0013] The invention is made in view of the

af orenenti oned circunstances and an object thereof is
to provide a doubl e-sided coating apparatus and a

met hod for doubl e-sided coating 6 with a coating

.,Sol uti on nfi ed to uniformy, apply a coati
il poting o G0 e s G atblonRy Fobly Hietaf sREA HEpasp surfaces of a
central openin? in a sinple process while preventing )
substyig avingy caniyal ersaineny a ssepIgPrenssy whilherepaingangress of the coating
openi ng. Means for Solving the Problens [0014] In
solwodeo tHeaesiodlw@etnihg. af or ement i oned probl ens, the
inventors intensively studied and conpleted the

MeAd3MBNSd10Mg thelProbleaubl e- si ded coating apparat us
according to the invention used to forma coating

[Ooi@yer on both main surfaces of a substrate with a
central opening by supplying a coating solution to

t he mai urfaces, .operating t sufhstrate to rotate .

and BT T o B PRG O5F0 B IPoto T P CHPrd Iy lggdied and

mai n_surfaces, the apparatus including: a rotation
cor@lq:tvqlﬂwglmﬁaw sm whi ch i ncl udes a hol di ng nmechani sm

for holding the substrate at the central opening, the

r ot df) Adoudblesided comtiipeappsiatud racadrdigg td thednxsitivatueed to form a

rotate in a circunferential direction; a first

coaﬁﬂ$ LHyE06h BORbiangsutficks YiH strAe it scentral dp%hin? Mshplying a
solution nozzle through which the coating solution iIs

coaﬁ%% Ig(glﬁﬁiox{ @3t Iniafns ﬁ@ésn Hééllétlir%gttﬁe %bs%rgt% t& V&Ft’ﬁ &4 %aﬁﬂ% fle coating

ng nechanismtor t coat i ng sol ution
0zzl e which operates the first coating sol ution
solyhiggito Spieg figh B MRS oo e rgarel i) ect i on
port of the nozzle is noved to scan the first min
sur faretatighidrisingenesharisp: whighipciudest belditg meshapigmnfor holding the
surface; and a second solution coating unit which
substnatt atths centsa operdng; olat toregion @lrivinganechamizinedriviry the glibstrate to rotate
whi ch the coating solution is ejected to a second nmain

in sSdifduageeftial diectidpbst rate and a

a first solution coating unit which includes a first coating solution nozzle through
which the coating solution is ejected to a first main surface of the substrate and a moving
mechanism for the first coating solution nozzle which operates the first coating solution
nozzle to move so that a coating solution ejection port of the nozzle is moved to scan the first
main surface while being kept away from the first main surface; and

a second solution coating unit which includes a second coating solution nozzle
through which the coating solution is ejected to a second main surface of the substrate and a
moving mechanism for the second coating solution nozzle which operates the second coating
solution nozzle to move so that a coating solution ejection port of the nozzle is moved to scan
the second main surface while being kept away from the second main surface.

(2) The double-sided coating apparatus according to the invention further includes a
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novi ng mechani sm for the second coating solution
nozzl e which operates the second coating solution
nozzle to nove so that a coating solution ejection
port of the nozzle is noved to scan the second nain

surface i ei ng ke a fromthe secon in . :
cevigh g G5 e s5riom) BbTest b A8 PTG UBRR HRh G Conting solution
according to the invention further includes a 7
to thgesgnisdl apenigg gdwen theesubairate i helshey thedhodding mechanisst regited in (1).
to prevent ingress of the coating solution to the
cen{3)dlhealpeblergydathmatingapparanst acavringtol(@) e (Dyfutrther includes a
hol di ng mechanismrecited in (1). (3) The doubl e-si ded

cont@SlakEtish 3P PGHtANMiSs ALGRFAOAG 1R folatioldrivie rthabhhiish, the first
includes a control section for controlling an

soluﬂgﬁ 3t %ﬂfor&ﬁbese%gﬁc?édlﬁ[bp%robﬁfggniﬁﬁ l&@ﬁuthstﬁ% c&nl?r%% Eéctu%}l has a

solutioff coating unit or the second solution coating
unit, in ich the control section has device to .,

devigh i 1ot i P <or oG SHARG "Bt (PO e o ieavesopiym for the
the noving nechanismfor the first coating solution ]

first coatingsolfipry R zle g the seernd Gogtig FelutiomnoraleApsragddryathe anoving
by the noving mechanismfor the second coating

mechamishifontha egcoing coatingj sebitiohmezzie &t ejeg thotasting Solonbryoile to outside
outside of an inner peripheral edge of the substrate

of ah edrér byrifHeeal RaESlo Ntle BRBRABILSIN By thBPUldiR] B6dHaRGm Willout ejecting
coating solution to the central opening of the

I 4 0l: e~ s i ng appar at us
the g%?é%é?ﬁgo? f)o %’ﬁ&%@%&fﬁ?ﬂ‘ﬂgg‘t‘%@hn her includes a
cont sectjon.for controlling an.operation th
o S e Giblse T froeiBhp e oBRRET Bsiont P to O further
. coating unit or the second solution coating unit, in
inclpgigs@rontiel wetien fir cortzqlliemamepsratipryefithe totatipn driving mechanism, the
i ndependently control an ejection anmount of the

firstcoaittiongostdgrnioer the ssrohdisolitiorstoatiag ahityig whidhithé oéntrol section has
nozzl e and an ejection anmount of the. coating sol ution

a dévided idtRpeReAi cortRAhh BRcEH dthb @l of %ZdoStind solutibASrom the first
doubl e- si ded coating apparatus according to the

C . . . ! . _ ol
con ) LS. ISRLASLSF 7Bl ot el A Rl s soons

control the gjection anount of the coating solution
Coatf‘?%?ﬂl?tff)é"?qugyt coating solution nozzle and a scan

speed of the coating solution ejection port of that '

noz 2P kT hgpublfesidedeqaling apnpming aeprdingtothainveagionds cedragsterized in

that the control section recited in (4) has a device to independently control the ejection
amount of the coating solution from the first coating solution nozzle and a scan speed of the
coating solution ejection port of that nozzle and the ejection amount of the coating solution
from the second coating solution nozzle and a scan speed of the coating solution ejection port
of that nozzle.

(6) The double-sided coating apparatus according to the invention is characterized in
that: the first solution coating unit recited in any one of (1) to (5) further includes, around the
holding mechanism, a first nozzle pivot arm which supports the first coating solution nozzle;
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fromthe second coating solution nozzle and a scan
speed of the coating solution ejection port of that
nozzl e. (6) The doubl e-si ded coating apparatus
according to the invention is characterized in that:

[ . lution.coating,unit recjted i.n any.one of
the peinl sOiikio Roabink e FfiRier deb s, bl hf ol hgtifatRfey a second
chanism a first nozzle pivot arm which supports the
noz?ferpg‘fot@aatww SHPOHS BA serond|ceatingsolyiiongegdpcangdhe firssand second
coating unit further includes, around the hol ding
coafypg halniiempoziles econgportaizsol thatthe cbatiag soltioe bjectigppportssthereof face
the second coating solution nozzle; and the first and
each of theGnaifi Qaffadeg oSk WhbspatHIARE st @AEthe YEHRAA Rt 88nd PRbt along a
the coating solution ejection ports thereof face each

sur@fe pAR1ER heStiblipges of the substrate as the first and
the second pivot arns pivot along a surface parall el
t

ot ubstrat.e., (7). The doubl e-si.ded coatin . o

app a(?ﬁﬁ %Ltb&%Flg?%éoa%uBg FRRATAYN BFROT %p]g Fost%?: HB’FB@?%}Si chaggcterized in
[ th hat: the first nqozzle pivot armand the second

thathgf frat PRz PRt TR @B theerendanppzzismavas arm 1ecited i @)y ongraf (1) to (6)
di sposed symmetrically about the hol ding nechani sm

are disgosedesynwmatiically sbowtthoholdjngahéahanispoartd thé codimefsohsion ejection
nozzl e pivot armand the coating solution ejection

porpefthe @itst nbgz1s pvon@n W@wizthe cofingGblutibieRESor PSILHEIRE 88HdnY nozzle
supported so as to be noved from an inner periphera

piv&dgs £E iﬁdég%ned‘r’ég\'f')‘ %L@Jggﬂgcfmt X 0@k ddiRd %%{r&@}x%hﬁee?ipﬂgral edge of the

outer peri substrate.

ubl e- si coati.ng a rat us,accor di t 0. any one of
cenfth Shefinef i SRR AR TGN R et s Boeed 1o
surround the substrate and the hol di ng mechani sm
hol déhdhe doublersided sorting apparaiys aerording Bgnyinsgoif Gl to£6) further
noved cl ose to or away fromthe substrate with an
inclydesd eup hdvsingafisposest thgutrbendsthb stbsatate aad the Iolding @tkchanism holding
bet ween a non-housing position in which the opening

the @iibstrate, &iivhithisd dig HoSsike i mavew/clbdetof ARaysBBSth&behsAle with an
a housing position in which the substrat'e i s housed

openth tH@rer’ﬁcfﬁ%l{ﬁ’é ®strdtd Ln{ﬂqng&éldmeﬁife%h qq{gnﬁl%ﬁgﬁl? gPlsi%igIa in which

appar atus according to the Invention i s charac

the ioBeniBE %}“ the cup housing is kept away from the substrate and a housing position in
which the substrate is housed in the cup housing.

(9) The double-sided coating apparatus according to the invention is characterized in
that:

the first and second coating solution nozzles are provided to extend from outside the
cup housing recited in (8) so that coating solutiqn ejection ports at their distal ends face the
substrate; and

the distal end of the first coating solution nozzle and the distal end of the second
coating solution nozzle are bent so that the first and second coating solution nozzles can be
made to scan with the coating solution ejection ports at the distal ends thereof being close io
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the first and second coating solution nozzles are
provided to extend fromoutside the cup housing
recited in (8) so that coating solution ejection ports
at their distal ends face the substrate; and the

j 5§ ' thion npzzle and .
the {8 18k he bifhite bPhe SRHb M bl M Bl BEGHT 335 r pousine
are.bent. so that the first and second coating sol ution
p051ﬁ8‘}?} ¥ 10@?? B gtr‘ﬁ%ﬂ%’%ecgcan with the coating sol ution
ejection ports at the distal ends thereof being close
to Ol®Hae dowalesided confing apratatis agpmdingdo 8fe inentiongurther includes a
housi ng when the cup housing is in a housing position
covérrfomtlpging theepsnibg bf tteecup hohsing edited HAB) D) via a slight clearance, the
doubl e- si ded coating apparatus according to the

covérBéRptrh&redicidst A8 br 4Ws) BERShEcuFINBgiRh skORi g ch R substrate is
opening of the cup housing recited rn (8) or (9) via a

i-qght OV, i ng..NDV cl.ose. 0
houSRd 0 S RBRARE %00t Bl IR AR EE, B 8RSl ol of e s
substrate is. .housed in th up housi nd .t he
and 3o 5GP g SR LITGR narles Hemads fq xiehd tofactghe substigitas of
the first and second coating solution nozzles are
madél ) d he dpehlersided caating dpparsitssreaadiag t¢ thk)inTengion is characterized
doubl e-si ded coating apparatus according to the.
in thaf\ve asiagninivehicthadmchazge gipd is gonnediat to a bot@nsdfahe ciphousing recited
whi ch a discharge pipe is connected to a bottom of the
in a®¥HOnd WIYS) 3 10 LAIHRE opdiin2HthOBEp Rbus(iB)is ERsddl@ith A vBEvia a
openi ng of the cup housing is closed wth the cover
VA | g Al m qut si de
gl eonc 0 G S AN oich o o Ao LGNS flrance o
enerate an.air flow.fromt peni ng toward the
sendfG B A1 BT ORIULE RG1ard o PoFAE SR K08
coatin%_apparatus according to the invention further
i ncKlidde gouklprsidedicagting appatasiseceirding tol thepoveioatfumlrer includes a
i nner peripheral side of the opening of the cup
sprehdingiongslpprplbedisposahyt anriened pefifferdl 8ide bf thd spentig diti@cup
the flow of air sucked through the housing through

houéiRg r@ReMidhy dnb3¥ (6 (IOuUH! Srigingd e FRAbF B s@d?dea'ﬂtﬁtﬁg | the

according to the invention is characterized 1In

' ' f the rotation driving nmechani sm
hou%g g%gﬁlgﬁe?ﬁ%ﬁ%%p housing recited in

(13) The double-sided coating apparatus according to the invention is characterized
in that: a rotation axis of the rotation driving mechanism penetrates the cup housing recited in
any one of (8) to (12) at a bottom center thereof; an air suction clearance is formed between
the rotation axis and the bottom of the cup housing; a discharge pipe is connected to the
bottom of the cup housing at an outer peripheral side thereof; an umbrella-shaped air control
section is provided at the rotation axis to surround the clearance; and an outward air flow is
generated along the bottom of the cup housing from the air suction clearance toward the
discharge pipe.

(14) The double-sided coating apparatus according to any one of (1) to (13) is
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any one of (8) to (12) at a bottomcenter thereof; an

air suction clearance is fornmed between the rotation

axis and the bottom of the cup housing; a discharge

pipe is connected to the bottom of the cup housing at
chal guﬂﬁ tgqupheral side thereof; an unbrell a-shaped

BFPIEEHR BT section is provided at the rotation axis

to sur ound the clearance; and an outward air_flow.is

gendhatirstisolytipncoatae Bait fsthenmeludss. adincers de tedirsteomiinmeolution

air suction clearance toward the discharge pipe. (14)
nozlhea fictibihens savtornatzlenfgr Apyeg tiewsatarrsdatianpppheditoythe substrate

one of (1) to (13) is 10 characterized in that: the

andfthd SkosDidkiti Mot g fiHhef intlided) %ﬂj &t ltdl RSsecdd] RE®EY solution
to the first coating solution nozzle, a first rinsing

nozSR! ﬁézgﬁ: 307 ¢Lcnfi Pnsink 15HuAgn gﬂ%wgﬂlgtthé]go 19% %ltuﬁgrrll applied to the

app to the substrate econ

bt%gtln unit further |ncludes, adj acent to the second
SUOTBETIMG sol ution nozzle, a nozzle for a second

rinsjng sol ut o for rinsing the coating sol ution

appld“@ﬂ npgzlesfer the sk andisgcond smnsing sehbitiopy seesovidgd tofhg movable

first and second rinsing solutions are provided to be
alongarelifehe fisbaryl ssnendmaintserfhéas of thermibsteatoant theicoating layers on the

surfaces of the substrate and.the coating |ayers on

subktfite arpasiallgtridsed endoridoved by theirisag s@ﬁﬁwh%{ﬂé’t&@@rdﬂ tHeli®zzles for
rinsing solution ejected fromthe nozzles tor

theﬁks&%ﬁd anPHRARL sbilfishNg sol utions. (15) The
| e-sided coating apparatus according to the

'S,SYS?%) % el iR AR et g B O s gppractrized
out% perlpheral edge of the first, main surface of
in thatthe gigsing selation }Scfdliﬁﬁedt if@n anglgs dgedtiompyard ag) @rgripsripheral edge of

port in a state in which the distal end of the first
the first siany surtice of the snbstrtethreghtlearinyng dolytidregjesionipert in a state in
first min surface of the substrate held by the

whidb kb digtainead e ihesfst dfging Sigutionn®izA résitedtih Q1) ifsces HRGIr€tnain
in an angled direction toward the outer perlphera

surﬁgcg 6t @F stiigaReaEy {H@'H'(Blcﬁﬁ’é' 8GR R, LHE theSHR ﬁ{g s%hﬁmn s ejected in
t hrough the r|n3|ng solution ejecti’on port

an angle\ﬁhdlrectlon f% ard ﬁle orulteqsplerrllgnerﬁlegge Ofthe second main surface of the

substrate through the rinsing solution ejection port in a state in which the first rinsing solution

nozzle faces the second main surface of the substrate held by the holding mechanism.

(16) A method for double-sided coating with a coating solution for forming coating
layers on both main surfaces of a substrate with a central opening by supplying a coating
solution to the main surfaces, operating the substrate to rotate and causing the coating solution
to spread out on the main surfaces, the method including:

forming the coating layers on both the main surfaces of the substrate by keeping the
substrate horizontally, ejecting a coating solution to both the main surfaces of the substrate

from a first coating solution nozzle through which the coating solution is ejected to a first
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nozzl e faces the second main surface of the substrate
hel d by the hol ding nmechanism (16) A nethod for
doubl e-sided coating with a coating solution for
form ng coating |ayers on both main surfaces of a
Substrate with a central opening by supplying a . )
maig gitaca gt thesubstraghands sesendwgating selubier sozzigpidranehygiehie coating
substrate to rotate and causing the coating sol ution
solution syjeaet] out seoond thanarfacesafthandstrateaad mekingdhe substrate rotate;
including: formng the coating |ayers on both the main
and $hehf aces of the substrate by keeping the substrate
hori zontally, ejecting a coating solution to both the
mai n. . str f i f
ol SEie RE5InE So ks BB h Bl Rns of B ey RS PAbAy an ouee
.ej ect ed

to.a first 11 in surface of th ubstrate _
peripleral.pdgs ob i stbRIGEE & IR R ORI R O Ehichigae rinsing
coating solution is ejected to a second main surface
solugipn ishaederbtorthe fiest main yiafecn and s eccond sinpiag eolpbemnperzle thrapgh
then ejecting a rinsing solution to thick portions of
whithhthe emainigrsglutiay év gedted toebe sdcond nmin arrfacpend mhlking theeddstrate
of the substrate froma first rinsing solution nozzle

rotatd HoQHSRh MM A pdriéns dfied dtiting Myets L8 phrtialy REIREd tdketRe with the
first main surface and a second rinsing solution

PR B LGRS e ROk | 0 ot o
9 315 0258 3P SR GG OB M conain o

_ rinsing solution to provide the coating |ayers of =
invengion b eharasiceiead gxthal; 1y statgdn wbicholpth of 2 Hipvikg solulicegiection port of
coating with a coating solution according to the
the firs¢ @iRting Solutiow herzéciceitddziadl 6)rant radnsingsohutidh ajeetiomport of the
whi ch both of a rinsing solution ejection port of the
sechrld Bising JoPutieh rDRb1eatObsiRagd hsiRUrtRInit dedifherfiNdigd of the
rinsing solution ejection port of the second rinsing
@) . o 3 J e .
subS Bk hERRE G S Rk 1 B S itRo ol b Peripheral
solution_ is ejected in. an led directjon froman .
pOrjib AL e G RETIPSEAEHEn 0L Rl P EIREATG RORRE JA3Hep Placed on
edge of the substrate and the rinsing solution is
the gpatimedaysas, anteheadhg subgiratajsanade tarratatchworthatilke thigkqroraens of the
is made to rotate so that the thick portions of the
coating layers at the outer peripheral edge of the substrate are partially removed.

(18) The method for double-sided coating with a coating solution according the
invention is characterized in that the coating solution is ejected from the first and second
coating solution nozzles with the substrate recited in (16) or (17) being kept horizontally and
the central opening of the substrate being closed to prevent ingress of the coating solution.

[0015]

According to the invention, the coating apparatus includes a first coating solution
nozzle which ejects the coating solution to the first main surface and a second coating
solution nozzle which ejects the coating solution to the second main surface. The coating

12



coating layers at the outer peripheral edge of the
substrate are partially renoved. (18) The nethod for
doubl e-sided coating with a coating solution according
the invention is characterized in that the coating

' ' ' romthe. fir and seco coat.i n .
son3BHeh88 st SE OGS i Bl Lpetson PeerFeR Pnemegmgr Wit
. (17). bei.ng kept horizontally and the central openin .
thisoh o Ut FOPBARG PG TE R tsd el ATBe3Bo e g e goagng Slution
the coating solution. [0015] According to the
shoplehheriupplied tolke Gutmpingudpeaansl swbseqentigas the setost main surface of
coating solution nozzle which ejects the coating
the sabstrtitep thetcoatinpesolutiontcanbe apsiisdfta®ethane nirB&ERABEL of the substrate at
coating solution nozzle which ejects the coating

the S&th&'fihRMn h8hdPBmS SR Bl @lgteggggﬁ foryk%aﬁﬂcafa?&g. 12

sol ution can be supplied to e main surfaces of

t he b th ame ti /t.h. .this .

conf 1 ur b S BT py fdy e i phaniom may be

a ratuses in which the coating solutiqn should be
sungldad TR snavRRIS £ Seusihe of TSt Patsleassty, WhesBgsuRig is made to

to the second main surface of the substrate, the
rotage withilee ensting sentiernapphied dspdangd form bwting ldyersytiercoating solution is

surfaces of the substrate at the sane tine in a short
spuhioffthe nalating substrawpivithiprthe esishdwsideor Bucloatonfipur@i@rFevents

The substrate which is held and rotated by the holding

confRENANSER SHRYroRBding ek OUSHEE (HYsub DM 15488 when tge cup

housi ng or may be rel eased. Wen the substrate i s nmade
: j [0 ion_applied thereo .

nofhegt BlofbEaltly BoiT6e SBSH g Suthng B BR Sty aRl Eapea casity
of f the.rotating substrate within the cup housing. )
SucHiBE EESHHPHUP SR TS\ SIS PR OTADS Shluigen poZzle are provided
surroundi ng area. Since the substrate can be rel eased

to extrad fraeowtgide of gsup fousingro v saneazidsicambe hrade to scan the substrate
substrate, the substrate can be renoved and repl aced

witle fisi dogting Jdletidn ¢jedtion atts agdistel efids of tHeesdE FRimNHe blstrate.  With
second coating solution nozzle are provided to extend

thisf doRy@atish, dBe &atihP SolalEh RARtAGFront Iﬂf‘é&)aﬁﬂ% it ﬂ@ctﬁﬁ ports of

made to scan the Substrate™ with the coatTng sol ution

o5 BRSREG) By P 5 ARSLREs LEGY PR v

soluti.on is ejected fromthe coating solution ejection
the 68?’[{1@ 18¥ers ina étatetin whllcclh t}qg substrate ?s surr%um?ed by t%e cuIJ) housing.

[0016]

The ejection amount of the coating solution from the coating solution ejection port of
the first coating solution nozzle and the ejection amount of the coating solution from the
coating solution ejection port of the second coating »solution nozzle can be controlled
independently. The ejection amount of the coating solution can be controlled to provide
coating layers of the same thickness at both main surfaces of the substrate even if the upper
and lower main surfaces have a different amount of the coating solution applied and different
thickness of the coating layer when the substrate is driven to rotate with either the main
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the first and second coating solution nozzles to both
the surfaces of the substrate to provide the coating
| ayers in a state in which the substrate is surrounded
by the cup housing. [0016] The ejection anmount of the
olution.fromthe. coatin ol ution ejection
surtf88 b B yaEer P e SRRl WOAR G2 PE oG (hating ayers of
ej ection anmount of the coating solution fromthe
the @@@ﬁﬂl%ﬂ% cgit bofprajed dirpugh gowitangous Heutdesidad aprlivationof the
solution nozzle can be controlled independently. The
coatpgesoiuton tathesubstedte.t he coati ng sol uti on can be
controlled to provide coating |ayers of the sane
[oop?ickness at both main surfaces of the substrate even
i f the upper and Iomer nain surfaces have a different

ano
t hi ?&%e@énﬁ]ﬁ?ﬁ&ﬁcoa | ng #é\%/ogl?tl ([eﬂne st%%é %% r ae?rem Cgatmg
riven.to rotate with either the main 13 surfaces

SOI“g‘SP 5 CHTRPRTp s IBTH ORI quEhel the Gpatigselutign @R i sgan speed of the
configuration, the coating |ayers of the sane

secqne CORMRG O ion diRetipp PAE¢aR ge eenjrolisl indepenvdsotly  Thus, the ejection
doubl e-si ded application of the coating solution to

amduheofthb soatmpaolufion ta bd bentwejlled td grovideeustingdhydrbef the same
coating solution, the scan speed of the first coating

thicRidss b 9Th BlaBCiur@BePSXthe sitiBatBleesd irQn Lﬁiﬁ@flﬁl{d Blvet Hl%m surfaces
coating solution and the scan speed of "'the second

havlg Qgg};eg%l éﬁ{opﬁf &%@b&(ﬁﬁ)h ggluﬁgﬁ %qlapci%a agﬁgu Ic %nt?hl{:ﬁness of the coating
coat i Iutlon can be cont ed to provide coating

layqr 3@*&?3‘9%%1%%%? Sty en (ol & eé eIbE W%?‘H%%Eﬁ peddiegpper or
the substrate even if the upper and |ower main

the Ioyrer gurdapes.hdy & adsopdsiblecthat ratatiomof i subsérataocnibegrontrolled to
solution applied and different thickness of the

providatoating 1dyayseof tiend théckaedssit bathendis shficeeof the stigst@tee  With this
with either the main surfaces being the upper or the

confi %N&ﬁﬁorﬂﬁr\f/lﬁ@l@?otaﬂén éﬁh@klﬂﬁttﬁ@%ﬂl% Sorfldfkd {rpﬁcﬁ'iﬁ&ﬂo%e gjection
substrate can be controlled to prOVI de coatl ng

amcluﬁlegf th {)at eSO &hr%h%qﬁtglncgl he t%cttllness of ¢ ﬁse\l;l\(irw(; Tc'ayers formed on

su gurati
ation 4@ strate is al so controlled in
theﬁgﬁP?Fd% ction

[0018]

The cup housing includes a cover disposed outside the cup housing via a certain
clearance. Such a configuration prevents escaping of the coating solution through the
opening of the cup housing.

During the formation of the coating layers, the substrate may be rotated while an air
flow is generated from the opening of the cup housing toward a bottom of the cup housing.
In this manner, the coating layers can be dried uniformly and easily.

A slope plate may be provided in the cup housing to guide the air flow. With the
slope plate, a stable air flow can be formed easily ';o efficiently dry the coating layer.
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amount of the coating solution, controllability of the
t hi ckness of the coating |layers forned on the
substrate is further enhanced. [0018] The cup housing
includes a cover disposed outside the cup housing via

T T SRR Rt e oo

escapi ng
of th housi ng. EUFI the rmat i f
houalastamfa FotaRl i pelstralts esSta fueiships gearmpee to

air flowis generated frontthe openi ng of the cup
genpratesAnmptwardaainlew blong dhra bfttorrhes the puthbensingg. Anl air figw grom the

manner, the coating |ayers can be dried unifornmy and
opegagiolf yhe dipdlongiag pivadré theebotiom ¢iithy tulehusihgtdnd tiedigutward air flow

housing to guide the air flow Wth the slope plate,
alo%rt% 8bHSm thefdugwoﬁﬁﬁg B8 HQEIRR £8%L ¥ uhf ﬁﬁ b gllo%%tltte the cup

y the coating layer. 14 A clearance is orne
to e 0 housi ng: bef ween t he
hou??)% W’tﬁl tﬂ ) c%tlﬁgﬁ)rattlend?h tsub%trage( Sagp%ee nreetd u ngf Y% he sane.
@h |s sucked t hrough the cl earance to generate an
[0} war d ai r fl ow al ong the bottom of the cup housing.
An air flow fromthe opening of the cup housin
t owalhy firkfeang seeamhrosingiselugiop nhzales arg pervetledhie additiowatodthe first and
air flow along the bottom of the cup housing are
secorel @ating solpti@viaelea. uWithahincanfigirhibon, afisd e cddnidg tayers are formed
housing. Wth this configuration, the substrate can be

on SUth & s‘thFﬂaf:é%rdﬁtP{e subQEkEvith ke %éé’t@(ﬁ c@d’t‘ﬁﬁg%@ﬁtﬂﬂg thd H§4f Ilﬁgssotlution is

sol ution nozzles are prOV|de in ad ion to t e

ej e&&fj);rof?letﬁgpgt &r?c?ééfc{a‘lgdr ﬁ{?!n@ sattly &oé}zf%? 10 L0ad 18,50 85 10

con urati on coa ers are

h the surf.ac su t a the eJected
Pafﬁfg 1RGO S ??Ye’tshe F‘ mtvﬁg Ci‘B?SGt‘ﬁ & foamedspqaing fpyers can be
fromthe first and second rinsing solution nozzles to
congrioledpartitlhy | ayers so as to partially rinse the
coating layers. Thus, the thickness of the forned
coatWhgn haysing sohniohef highniscosityeld efpatelditakteysubstrate, the coating

layers formed after rotation of the substrate tend to be thicker at an outer peripheral edge of
the substrate. In this case, the coating layers can be partially removed at the outer peripheral
edge of the substrate by ejecting the rinsing solution from the first and second rinsing solution
nozzles at the outer peripheral edge of the substrate and then making the substrate rotate. In
this manner, the coating layers have a uniform thickness from an inner peripheral side to an

outer peripheral side.

[0020]

In the coating apparatus according to the invention, the holding mechanism which
holds the substrate has a device to close the central opening of the substrate. Such a
configuration prevents ingress of the coating solution to the central opening of the substrate

during application of the coating solution. It is therefore possible to form coating layers,
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When a coating solution of high viscosity is ejected
to the substrate, the coating |ayers forned after
rotation of the substrate tend to be thicker at an
outer peripheral edge of the substrate. In this case,
the coating |l ayers can be partially renoved at the
suclyag wpisiaygrpiaarthe surfaggeexsert foe theasaralppenipg. ej ecti ng
the rinsing solution fromthe first and second rinsing
sol wdconlinglpzizd sen-miaghdie sobitete plbr npgetialrem@ddag ofediune is
substrate and then maki ng the substrate rotate. In

empl&yedl HRARABStratd, HR ©BREAtO6a BYIRINES bla\Budk dfMirk&rdng/reproducing
t hi ckness from an inner peripheral side to an outer

. . ) - coatd

wpp B e Byl Renib U oo bS04« SBRER AR con prevent

con%hgqqg}nhog lﬁlgersﬁhﬁllgﬁ 8? g%%éﬁ@?ﬁtgtog _th%gﬁjléaﬁge&ltrgagcnlegg ?ectopdemg medium
configuration prevents ingress of the coating solution

thatisjopld darepeengaussg i theresht ©emaigng &t hgcentraljgpenigg. A magnetic
application of the coating solution. It is therefore

recqrdmgindeurh ovifbononeesed tacaigadyayeealing magnetih dats car be ptovided even in
| ayers, on the surfaces except for the centra

a mAPRSAfic R&ordE € alediun®vith indreRed RtofRANE s By BntPBhdr M@nefic fecording
magnetic recording nediumis enployed as a substrate,

trackl esiz?bg i*i’t?et ‘;h%‘cﬁ c&g&ﬂ?f%oﬂﬁ' tfle %g@et&qgé:&giﬁg ngeél}%n}.al

recordi ng/ reproducrng apparatus a

wog ening at a correct position. Such a configuration

n prevent contam nation of the chuck or other

conponent s _of the obtained magnetic recordi ng nedi um o
t hatIndodnublasided enating swthodpepgrdingdo thesipeentioathe apaiipg solution is
in the central opening. A magnetic recording nmedium

ejected independenthetd the fist acface and dedecpdreagfaet dfchdatbatratafirom the first
be provided even in a magnetic recording nediumwth

and R66RIERAHANG EABSH MEzZRE B/ thén ANTHAGAESIIFRANEEeSted from the first and
recording tracks, since the chuck correctly holds the

secgﬁcg{h?stri]%é: sr%?tﬁcglr dl?dz%s.”ﬁﬁﬂ@ﬂb%&%g ?S]TLGA Hla{ighl% rgf?i ; ! 5 ﬁh? Iﬁ%.émer, the

coa accordi ng t e |1 nventi on, € Coa

B LB ASSREIIET B cven
coattirrlg lgylerrss}}ave excessively thick portions due to ejection of the coating solution and
rotation of the substrate. This. is because the rinsing solution can be ejected to the thick
portions of the coating layers and then the substrate is made to rotate so as to rinse off the
thick portions of the coating layers on both the surfaces at the same time.

During formation of the coating layers, the rinsing solution may be ejected in an
angled direction from an outer peripheral portion toward an inner peripheral portion of the
rotating substrate so as to place the rinsing solution effectively at the thick portions of the
coating layers. In this manner, the rinsing solution can be supplied only to the outer
peripheral portion without reaching the inner peripheral portion of the substrate. With this

configuration, when the coating solution of high viscosity is used to form the coating layers
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and second coating solution nozzles and then the
rinsing solution is ejected fromthe first and second
rinsing solution nozzles. The substrate is then nade
to rotate. In this nanner the coating |ayers of
ni formthi ckness can be rmed. on both surfaces of
on tﬁwt@wbg{%@ é‘%‘%PWloﬂh%f the saatingdayesy aktepdinebe formed at the
excessively thick portions due to ejection of the
outer patipegalgortitn grihandstratecan boringfd dffite molidt thateeatidghiagers of
i s because the rinsing solution can be ejected to the
unifofth eldckrees.t i ons of the coating |ayers and then the
substrate is nade to rotate so as to rinse off the
thick portions of the coating |ayers on both the
surfaces at t %ﬁﬁﬁééﬁﬁﬂ@ﬂf q)ﬁ‘%ffﬁobﬁ%‘w@bé’f the
coating | ayers, € T1nsing solution may ejected in
an angled direction froman outer peripheral portion
toward an inner peripheral portion of the rotating
[0@%strate so as to pl ace the rinsing solution
effectively at the thick portions of the coating
| aydiig.] ik a sthvmsmticeifageam of ke ovérald stimgrtwe lofi & idoubleaileBeoating
supplied only to the outer peripheral portion w thout
appirafghc@gdinbeo thenevenpieh k@a¥eh op@kik.on of the
substrate. Wth this configuration, when the coating

sol %%%ggon n%agc\ﬁlla%‘?ﬁﬁ'o?ﬂle e{'éff‘l‘-:s‘flruts‘ﬁ?lrc{1 C HQ@DI@Q@EH@ ting

Iayer rotatlng substrate portions o
ﬁgcoatl ers t.hat d to B rmed at the
app%r@r rﬂ"%"éf‘ﬁ“gﬁ% "5 IPPS?Fn o ot eI'at e can be

rinsed off to provide the coating_ |ayers of unlform

t hi dik@reldsis appp Hewrstsapinomabsetien ofthedrpbipsd cpaompparatus

Fig. 1 is a schematic diagram of an overall structure
accgriding td dhebingergioded coating apparatus according to the

i nvention seen fromone side. Fig. 2 is a schenmatic

di agrigmBfs aldaRerMRI8hdit@linall 6lods-SecBbndl Reevel O£HBE @rifibif®hection of
coating apparatus according to the invention seen

the ﬁ{)@tm:-gf?lgfl R&Lting!a gﬁaratgb QECO$§0%§? f'ﬁ_egxlﬁgseﬁbr?w of a

princi pal sec coat i ng

appalgig'ti,l Ra t&? gg:(wdéﬂgcup%oslglgg Iogé/n?rll’]gt and1 closing mechanism incorporated in
the double-sided coating apparatus according to the invention.

Fig. 5 is a schematic longitudinal cross-sectional view of the cup housing opening
and closing mechanism incorporated in the double-sided coating apparatus according to the
invention.

Fig. 6 is a schematic diagram of a process sequence illustrating a step of chucking a
substrate in the double-sided coating apparatus according to the invention.

Fig. 7 is a schematic diagram of a process sequence illustrating a step of moving
nozzles to standby positions in the double-sided coating apparatus according to the invention.

Fig. 8 is a schematic diagram of a process sequence illustrating a step of moving a
cup housing upward in the double-sided coating apparatus according to the invention.
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Fig. 3B is a schematic |ongitudinal cross-sectiona
view of the principal section of the double-sided
coati ng apparatus according to the invention. Fig. 4
is atop view of a cup housing opening and cl osi ng

necEan?sn1i§porﬁorated iﬂ t he double-é:deq.coatim% .
apphitat i SFOEBALE HGETR PHLPRRTEATIISACe Fugratingastep of moving a
schemati c | ongitudinal cross-sectional view of the cup
cover §ia Plegedoppsitiongn thidpublosifledcarting apnasiis preordies ke thel invgntion.
t he doubl e-si ded coating apparatus according to the
i NnvEY 1015 a fehgmatic disgmnsafepratdss sejuagecitiustfatiag prseepesfsotating the
sequence illustrating a step of chucking a substrate

substratetdd @ 1610 Uhded 8 ietbubRadi it caRRBAFHakiu L 8F G thinkBion.
invention. Fig. 7 is a schematic diagramof a process

Seq . | o . o - .
ot Aty s HPiEat itk & o les SR NIAGELES 6 of applying
apparatus according.to the invention. .Fig. .8 is a
coarflgiealiion an e s hlsratecroptie RpEis ORI IRS P IRV
step. of noving a cup housing upward in the o
douE}geJ% icfetFhematic Aigemgpel aprgecss sepieasmiguststinga step of spinning
invention. 17 Fig. 9 is a schematic diagramof a
off the coing sslatjoe (ice, rotating theadubsteptaatst leph sffeedpini thg deuble-sided coating
cover to a closed position in the doubl e-sided coating

app@Pfahedostin A &CBE thvegtib® the invention. Fig. 10 is a
schemati c di agram of a process sequence illustrating a

ste i fi3 5582;9 %ﬂexq&i& Hﬁgra?rygfsg }%I%Et%s %%H?H{:eg%\fu?tgﬁ@% eai s@ept (ﬁeapplying a

doubl%- 3i coat i ng~appar at us acc

. invention. . Fig...11.j5 a schematic di agram qf .a process

rinsig 6eR o of G0 eide] B iekrrar S st iing ta hedBulitRg
solution . in the doubl e-sided coating apparat us o
accHiilfids 2 srhematie dingram oha popess saquenee Blustedimget step of spinning
di agram of a process sequence illustrating a step of

off thprinsing golutid irt the dowlst-isilgd sadtinpiappargius accordiag &t thegnidndon.
substrate at a high speed) in the doubl e-sided coating

app#Fiat§ss /6cHefdtio dialgfant bEa pid¥ERsbRncd il BistrakihglaSstéd of stopping
schemati ¢ di agram of a process sequence illustrating a

8 R e S NS SRR

| nv%lig. il%qs' a longitudinal cross-sectional view illustrating an exemplary discrete
magnetic recording medium manufactured with the double-sided coating apparatus according
to the invention.

Fig. 17 is a longitudinal cross-sectional view illustrating an exemplary substrate to
which the coating solution is applied by the double-sided coating apparatus according to the
invention.

Fig. 18 is a longitudinal cross-sectional view illustrating a state in which resist layers
are formed by the double-sided coating apparatus according to the invention.

Fig. 19 is a longitudinal cross-sectional view illustrating resist patterns formed by

patterning the resist layers.
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Fig. 14 is a schematic diagram of a process sequence
illustrating a step of spinning off the rinsing
solution in the doubl e-sided coating apparat us
according to the invention. Fig. 15 is a schematic

di agr.am of . a pracess sequence illustrating a step of
Refereny ﬁ?fﬂerﬁgtlﬁﬁ?egﬁgﬁrﬁst he substrate in the doubl e-si ded
coati ng apparatus according to the invention. Fig. 16
[00334 a | ongitudinal cross-sectional viewillustrating an
exenpl ary discrete magnetic recordi ng nmedi um
manuf dethle-sidedveddtingagpatatubl e- si ded coati ng appar at us
according to the invention. Fig. 17 is a | ongitudinal
crossggpghional view illustrating an exenplary
substrate to which the coating solution is applied by

the 299&9{&-@&&% coating apparatus according to the
invention. FiIg.~18 is a longitudinal cross-sectional

view illustratin state in which resist layers are
for 'H’t"’ﬁﬂpnt‘{ﬂé’l%‘%ﬁ? N§Yed coating apparatus accordi ng
to the invention. Fig. 19 is a |ongitudi nal

cr odsliséselpemeoalingmnit| | ustrating resi st patterns
formed by patterning the resist |layers. 18 Reference
Nuner sdesnd codting sbiution espply Gi23] 1: doubl e- si ded
coating apparatus 2: substrate 2a: central opening 3:

rot gt glg{gtrgteihghggg gRedani sm 4: first solution coating
unit 5: second coating solution supply unit 6:

subst B&Is?ngho“Si ng section 7: housing

11: chuck (holding mechanism)

11a: receiving section

11b: nut section

12: rotation axis

16: first nozzle pivot arm

17: first pivot driving mechanism (moving mechanism for first coating solution
nozzle)

18: first coating solution nozzle

19: first rinsing solution nozzle

23: first coating solution ejection port

24: first rinsing solution ejection port

26: second nozzle pivot arm

27: second rinsing solution nozzle

28: second coating solution nozzle

29: second coating solution ejection port
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11: chuck (hol ding nmechanism 11 a: receiving section
11 b: nut section 12: rotation axis 16: first nozzle
pivot arm17: first pivot driving nmechani sm (noving
mechani smfor first coating solution nozzl e) 18:

{1 rsb. 681 Rk SPLUL QL O9RELEr 197 Tirst rinsing

sol at'i on nozz ng sol ution ejectlon _
|rst ri.nsin solutlon ej ection port 6

secéﬁdseﬁ pigotrdng @F%wm g@%ﬂ%{wm% éFWmatlng solution

nozzle 28: second coating solution nozzle 29: second
nozgleht i ng sol ution ejection port 19 30: second rinsing

solution ejection port 31. second pivot driving

mecBdntwrhdusiagi ng mechani sm for second coating

solution nozzle) 34: cup housing 36: cup housing

ope%n&l}%ﬂ] b QBL Mg FRFOBRNS MecRSisHi SChar ge port 40:
air control ® g@ g4Oa %cﬁgrgesplpe 43: cover
39: discharge port
40: air control member

40a: discharge pipe

43: cover.
BEST MODE FOR CARRYING OUT THE INVENTION

[0024]

Next, a double-sided coating apparatus according to the invention will be described
in detail with reference to drawings.
<Configuration of Discrete Magnetic Recording Medium>

A discrete magnetic recording medium will be described as an exemplary substrate
on which a coating layer is formed by a double-sided coating apparatus according to the
invention.  Fig. 16 illustrates a cross-sectional structure of the discrete magnetic recording
medium.

A magnetic recording medium 100 includes a non-magnetic substrate 101 with a
central opening 101a.  On each of both main surfaces (i.e., upper and lower surfaces) of the
non-magnetic substrate 101, an underlayer 102, a magnetic layer 103, a modifying section
104 and a protective film 105 are laminated. Each underlayer 102 consists of a soft
magnetic layer, an intermediate layer and other layers. Each magnetic layer 103 has a
magnetic pattern thereon. A lubricating film, which is not illustrated, is formed on each of
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BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [0024] Next,
a doubl e-si ded coating apparatus according to the
invention will be described in detail with reference
to drawi ngs. <Configuration of Discrete Magnetic
Recor di Medi un> A di screte magnetic recordi ng nedi um
outgpmpst sﬁéfggeéscri bed as an. exenplary substrate on which
a coating layer i's fornmed by a doubl e-sided coating
apparose that the apdadlaxer 1@, theemagnstie yeoH)3, fiegnodifying section 104 and
illustrates a cross-sectional structure of the
the phiogectiet Blmi 5 edeicalargdlan dhinknessredth uenped toreignen-magnetic substrate
recordi ng medi um 100 i ncludes a non-magneti c substrate

101 19FigMibh By arCRAa! BimifRedH BShicthPl fhe RKRAS NPT Ble RALAagMREP substrate
surfaaces (i.e., upper and |lower surfaces) of the

d
- 1 ' , 2, .
101 B0 RO Bt ) LALE of e ot MR U Benlil”, 1EFig. 16, these
rotective film 105 are | am nated. ch underl ayer 102

leyeBoiid s a5t nfarged 1 hifkgReAPEIE 45 0f THITRRPr ned! at o

| ayer and other |ayers. Each magnetic | ayer 103 has a
[00%gnetic pattern thereon. A lubricating film which is

not illustrated, is forned on .each of 20 outernost

sur flaoceder tdNabeide st magretinneterdiay eredilfi? ] 00 With gemséd =cording

| ayer 103, the nodifying section 104 and the

den8IfyO HRGHIAMEW dfl anthddhetiak&tidn o titadadnBtié hiyeKIBSitavitgt ahma%netic
réspect to the non-magnetic substrate 101 in Fig. 16.

pattt!elﬁlefgﬂn@cﬁhlé%lon llsaﬁpefcl: l:’l¥o Hotsﬁl&éi%é# 200 drl? find ﬁl’e%ﬁﬁnﬁ; OPJ non-magnetic

non- nagneti'c substrate I's significan
L arger than.those.of, the |aye and filnms illustrated,.
SectiqTl, £ g2 MRS YINGSERHON Ll FPTelkEron) FEnlr a8 108 /gaq Agpordingly, a
thi ckness for the ease of illustration. [0025] In

trackpifel Pt(B=Pdv iiverefenabl yragsreeli es passibledn aganasdif et moee than 300 nm
with increased recording density, the wwdth Wof a

in ondeg ne iricecaserztordingaientite magneti c | ayer 103 having a
magneti c

[0026]

Any non-magnetic substrate can be employed as the non-magnetic substrate 101.
Examples thereof include an Al alloy substrate, such as Al-Mg alloy, having Al as a principle
component and substrates of normal soda glass, aluminosilicate-based glass, crystallized glass
silicon, titanium, ceramic and various resin. Among these, an Al alloy substrate, a glass
substrate, such as a crystallized glass substrate, and a silicon substrate are preferably used.
Average surface roughness (Ra) of these substrates is preferably not more than 1 nm, more
preferably not more than 0.5 nm and especially preferably not more than 0.1 nm.

[0027]

The magnetic layer 103 formed on the non-magnetic substrate 101 may be an

in-plane magnetic recording layer or a vertical magnetic recording layer. Among these, a

vertical magnetic recording layer is especially preferred due to its high recording density.
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pattern fornmed thereon is preferably not nore than 200

nmand the width L of a non-magnetic section, i.e., a

nodi fyi ng section 104, is preferably not nore than 100

nm Accordingly. a track pitch P (P=WL) is

preferably as smal| as possible in a range of not nore
Thetrﬁ%letawcmdmg lagergs a&snferﬁlaiylm?éﬁ &h5e-hasedalinyng density.

[ 0026] Any non-nmagnetic substrate can be enpl oyed as

t he Amagmatigmedarding leyst feaiae irkPlhne niagaetpyl esortimgmeafium may include

include an Al alloy substrate, such as Al-My alloy,

an Uidvilfigg Mlyensf orPibftetip (RMo@idpayiap ayn tndyl Hﬁgﬁéﬂc%yéifof
normal soda gl ass, al um nosilicate-based gl ass,

ferrgﬁﬂégﬁe%l Lldgesdl etlcc‘fahérq%mawd A?%hﬁr&thgrer am ¢ and

varrous reS|n oy Substrate, a
gl a irate ch as

S eI S e S B aéPéaé(Fé <5l Bpdiehp roporing medium

used. Ayerage surface roughness (Ra) of these
inclyde thefallewing daysrelpminatadto 98¢ apRihes @haﬂﬂag I@er Weiel includes soft

preferably not nore than 0.5 nm and especially
magresf #e@bhionGt g. e R, fafoBiB] FetivZi, 06QILBrirel FedipZeBCu), soft
| ayer 103 formed on the non-magnetic substrate 101 nay

ma@ftiaFeTa Alidy (e FEAENeh BeTADNdisBf maayetic 06 aBoy@(d.| CélaZr,
magnetic recording |ayer. Anpobng these, a vertica

cOm%d ﬁo%ﬁ%%ﬂleﬂ uérﬁa/cg&ronﬁltg &%ghle%yclmegwﬁd%%d NiFeCr; if

recordi ng densi e magnéti ¢

d b de, of Co- b d
nec%\ses%%;a%{l‘a eamsé@%rfmﬁfl Chyads 4@%3@2@ Rmgeasie Thag gy tothctudes
recor dj i um nmay _include . an underlying Iayer of
OGS HaLHREN® BN HeH T PrGSiGyioYand & magnet ¢

| ayer of ferromagnetic CoCrPtTa magnetic |ayer
[00R&)Ti nated to each ot her. Exanples of the magnetic
recording layer for a vertical nagnetic recording

medi THB thickidss d€tHehigagdneli¢ feobidéhd lay@ris fbadH @@Lot Jessofgn 3 nm to
anot her: a backing |ayer which includes so magneti c

not r_u?% Qﬂﬁ&?ﬁ:ﬁ Gndis’ prﬁgxgﬁgi ?eg?%liﬁ 6'15I xﬁﬁwﬁ{ore ﬁﬁ%ﬁlﬁ'\laﬂa thickness

of tﬁe magzletlcrlgyesf?;,c gelg?e%netthat sgﬁkwnt 1r}}/)u{ ancpodtput pelafz ormance of the head is
provided in accordance with the type and the lamination structure of the magnetic alloy used.
The thickness of the magnetic layer 103 is selected appropriately so that certain output greater
than predetermined output can be provided during reproduction. Usually, parameters
representing the recording/reproducing property are impaired as the output increases.

[0029]

In the present embodiment, magnetic property of a portion other than the magnetic
layer 103, which corresponds to the magnetic recording track and the servo signal pattern
section, is modified to provide a modifying section 104, which is a non-magnetic section.
These magnetic recording patterns are magnetically separated by the modifying section 104.
In this manner, signal interference between the magnetic recording patterns of adjacent
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CoZrNB and CoB); an orientation controlling film which
includes Pt, Pd, NNCr and NiFeCr; if necessary, an
internmediate fil mwhich includes Ru; and a magnetic
| ayer which includes 60Co-15Cr-15Pt all oy and
1nw%%€9é§ s TRRL = R&E&%@ al ' oy. [0028] The thickness of
gnetlc Pecor I'ng |l ayer is, for. exanple, not
than not re than 20 nmand is _
pr efslg Pa{%rcy ‘{ g%%mflﬁ’é eqnagheie pfﬁﬂegytoﬁgﬁ magngii laygel 03
t hi ckness of the magnetic |layer is selected so that
inclydestnagiiadivtchirnging ceareive ferpaitresidudl oragnetizatiof anhethérgmdarnaters of the
provi ded in accordance with the type and the
magreeit teyet fmmsd nsie unif@nofilnt be agabatd. C Rl koampls ambth thm@ercwe
t hi ckness of the nagnetic |ayer 103 is sel ected

for@RPH PR tedideamSRetiton GRS d@tdasQUt Phordtie %chn(erty EABe modified by,
predeternrned out put can be provid dg ur|n

for E)@ﬂﬁoﬁg,:'é%gff I0g 2 g&dﬂ%hloyher B%nz%ﬁgta}ngggetlc 0Lt 1%gtglatg%n% %fethe magnetic

rec cl'ng proper re inparr

ut ses 002 present e )
lay o LERBRET e gb R arghrd s SR es Renar RS ARGyl be
| ayer 103, which corresponds to the magnetic recording
desrrrt&ér«latahd 'A Prtign e¥RPSSq vgRctivatnlesme besewes t madifying section 104,
nodi fied to provide a nodi fying section 104, which is
a naovetertiph dtei dD%beﬂidedmoatiﬂ'Qrmaﬁmymebxid@gtechH @ivérgion can be
patterns are magnetically separated by the nodifying

appie€td Dsubsdte for d\iikdiets 1ABIO AR NS bBARkd kb8 &Y 8RESlary
bet ween the nmagnetic recording patterns o adjac nt 22

Y ar
mo&r:igg%}?}n cﬁ}?%ég% qu ?vh%cﬁﬁhé ﬁraﬁﬁ%mer@&ﬁgmg I}ﬂtt 651{1 %lfno%’lﬁed %ectéon are
103 udes artlall chan coercrve force
PhVPlgéﬁ% REFS R BraR SYREF S AP otharydgvice and
netic | ayer forned as a unlfornrfllnron a

Partﬁl SRAHgIENg %@ﬁna@%atmaﬁ@u bBtus, the enagpeticiegerdirfganedium@O described
t he residual magnetization are decreased. Magnetic

abope opmnlyyaias amabstodk foi whiclthe double-gdainpktng spppesist@carding to the
portion other than the magnetic recordi ng patterns of

invéliRnBGNeL dpplied.ayer formed unifornly on the
non- magneti c substrate to reactive plasma, which wll

[0086]

Alternatively, the protective film layer 105 may be a carbonaceous layer including
carbon (C), hydrogenated carbon (HxC), carbon nitride (CN), amorphous carbon or silicon
carbide (SiC), or other usually employed protective layer materials, such as SiOs, Zr,O3 and
TiN. The protective layer 105 may include two or more layers.

The thickness of the protective layer 105 should be less than 10 nm. Ifthe
protective film 105 is thicker than 10 nm, distance between the head and the magnetic layer
103 is excessively large and thus intensity of the input and output signals bécomes
insufficient.

Preferably, a lubricating layer is formed on the protective film 105. Examples of
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described later. A portion exposed to reactive plasna
becones the nodifying section 104. Note that the
doubl e- si ded coating apparatus according to the

i nvention can be applied to a substrate for a

te track nmedi.um ai ned ough enplar
the ﬁ%&ﬁ?ﬁ&%ﬁl&%@ Sttt bRt b Simarees FBRet ang mixtures
pattern and a nodified section are phyS| cal 'y

therg@fpaﬂélpé@brwynm upiatly agnliechtovtbe thicknessod 1usidrmgn & soaideer

or other device and partially patterning the magnetic
lubrddating filthus, t he magnetic recordi ng medi um 100

descri bed above is enployed as a substrate to which
[0031he doubl e-sided coating apparatus according to the

i nventi on may be appl i ed. [0030] Alternatlvely, t he

pro X ponaceous | a
e el oY bt o Ao e BRES A G0 of e
itride ous carbon or silicon
pone%%ﬁaéﬁwheynagé%ﬁ@?q&@m iy BYSRF BteEdD? emodified to
| ayer materials, such as SiQ2, Zr203 and Ti N The
providd theanedj&yingsestion b nalhe magnetie reoariing patisrieisimagnetically
The thickness of the protective |ayer 105 should be

sepdre®d it harliabd mamer. | fTHeheis norsidrad iritarterdrick Brthden adjacent patterns.
thicker than 10 nm distance between the head and the

ThuBBSRafiEantlyaN e recddthg denSXE BRPEME Ldh hAsHIEnaNd dillSho uneven
intensity of the input and output signals becones

r L er :
co %&Hﬁéﬁ g g'ﬁceleci; élg{hgcﬁp%/ﬁeétef ﬁlthy%gﬁeq ch%r({h%% mefilunééoq,l,?ehlghly
brica de a fluorin ed- lubricant, a
%ﬁ? B’&%ag)é’ﬁtﬁ “Pti‘.ﬂi‘r‘?néa}ﬁncgﬁﬁ‘? Fﬁ"&fel.ﬂb neds her eof . The
Iubrlcant is usually applied to the thickness of 1 to
[00%Inm to provide a lubricating film [0031] In the
magnetic recordi ng medi um 100 as an exanple, magnetic
<Cqufgpeatiby o6 Double-Sigar Commgifparatidran t he magnetic
recording patterns on the magnetic layer 103 is
Mo diNdx@thntethbodiment of a double-sided coating apparatus according to the invention

will be described.

Fig. 1is a fragmentary cross-sectional view of an overall structure of a coating
apparatus according to the invention seen from one direction. Fig. 2 is a fragmentary
cross-sectional view of an overall stmc@e of the coating apparatus seen from another
direction. Fig. 3A is a top view of a principal section of the coating apparatus. Fig. 3Bisa
schematic longitudinal cross-sectional view of the principal section of the coating apparatus.
Fig. 4 is a top view of a cup housing opening and closing mechanism incorporated in the
coating apparatus. Fig. 5 is a schematic longitudinal cross-sectional view of a cup housing
opening and closing mechanism incorporated in the coating apparatus.

As illustrated in Figs. 1 to 3, a double-sided coating apparatus 1 according to the
invention includes a rotation driving mechanism 3, a first solution coating unit 4, a second
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provi de the nodifying section 104. The magnetic
recording pattern is nmagnetically separated in a
reliable manner. There is no signal interference

bet ween adj acent patterns. Thus, significantly high

recordin Sit roperty.can pe obtaj ned.. Since no .
sol{{iE ShfirEduficy i BURRE bovsitiRalth 6 THERLiiD Plfad Rpphaniom
. t he magnetic recordi ng nmedi um 100, a hi ghl ¥ snooth )
holdg andl deixe s ipreidplglisc-bapehyubsirateg do Etate. h%h%l igsh polgidon coating unit 4

obt ai ned. [0032] <Configuration of Doubl e-Sided '
supgloeatai lmyidApplariat argo-a Rest tsyrfaae of mivostibeteate 2o0f The second solution coating
doubl e- si ded coating apparatus according to the

unitl TPPLiésONcoatthg bolbGorleR6 faisb@hd stifice of thésibsitd QB MThakybstrate
cross-sectional view of an overall structure of a

hou&ﬁ%‘éé&gn 63{6@1%5%59&@‘&&9@ ort ﬁe#@t@tibﬁ]ﬁﬁﬂhg%cﬁﬁﬁﬁn 3. These
rom one direction. Fig. Is a fragnentar
cross-sectional .view of an averall strugture.of.the .. :
CompSRRTR B AP RO PR T U B fan dTR P ISIRE / dePRdOf agtallic material
3Ais a top view of a principal section of the coating
and pymas agy Qer allof agpaindody o HereRpatisongi t udi nal
cross-sectional view of the principal section of the
[00%Yati ng apparatus. Fig. 4 is a top view of a cup
housi ng openi ng and cl osi ng nechani sm i ncorporated in
t he Agidlastidia iapRpakpinded vidwdin Bgl 3 tike ®etieRRlkiving mechanism 3
| ongi t udi nal cross-sectional view of a cup housing

o BHEN, AL 0 DO TPHTEN D B0 DAL BT e e 0
a5 e FESAA P PR DS R Beponrs. e

first solution coating unit 4, a second 24 solution

rotatigs exisd 2upsiudes aghycky(isysdrolding msehasisay 1d skhiripholds thpsabstrate 2.
rotation driving mechanism 3 holds and drives a

The milley dalis altssbedtoaplodes ensssfithe mt@idnaxisot?at ChePodey 10 std the pulley
solution coating unit 4 supplies a liquid materia

13 #8n@vad kbéretatBdlyf A& 8 belt 1the substrate 2. The second
solution coating wunit 5 supplies a coating solution

ont ory &EQPE%.,%Q{ofl(ﬁﬁg nf%f:h&[ﬁgin)sﬁ bt fh@tsﬁté&rs% Th th Iprovid<=2d at and

substrate ousing section 6 houses_t strate
intabeal it S Gore2t2d bR Mg BEhag Eénr{}a?_bpéﬁi‘r?gsfa of the

horizontally-kept substrate 2 can be fit onto and fixed to the chuck 11. The chuck 11

includes a receiving section 11a and a nut section 11b. The receiving section 11a is provided
at a top end of the rotation axis 12. The central opening 2a of the substrate 2 is fit into the
receiving section 11a. The nut section 11b is screwed into a screwed shaft formed at an
upper end of the receiving section 11a. The chuck 11 is configured so that the central
opening 2a of the substrate 2 is fit into the receiving section 11a and the nut section 11b is
screwed thereinto. In this manner, the substrate 2 is fixed horizontally and the substrate 2
can be rotated integrally with the rotation axis 12. The central opening 2a of the substrate 2
is closed by the receiving section 11a when mounted on the receiving section 11a of the chuck
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conponents are accommodated in a housing 7. The

housing 7 is made of a netallic material and forns an

outer wall of a nain body of the apparatus. [0033] As

illustrated in an expanded viewin Fig. 3, the

rotation driving mechanism 3 includes a spindle notor

8, a pulley 10, a rotation axis 12 and a pulley 13.

The pulley 10 is attached at an end of a spindle

shaf/n ympysileshapsd girhonipligctionat 1 fasicontielling pmeir Slowowbich will be

8. The rotation axis 12 includes a chuck (i.e., a

desdriiedilatgyr, isgubeided o thETrowtibe hxib @R dadérttie shiaktin &f €heZotation axis 12.
The pulley 13 is attached to a | ower end of the

The' 4t @hntreNsctbd 1§ & prbrb‘i%ecﬂ)tﬂ ﬂr@ﬁéot@o?% bier ]ﬁ#fglhgrﬁ_l sdl‘élc@E)Fthe

noved cooperatively via a bel The

ol 502 LAY o S BSBRLe HSY

[Ooﬁgis 12. A central openi ng 2a of the

rizontal ly-kept substrate 2 can be fit onto and
fixed to the chuck 11. The chuck 11 includes a
r ecdn therthuseentigyred rotasion e vimg muecherismi o wvheen the. spiftdée motor 8 is
receiving section 11 a is provided at a top end of

drivehend ttegtulley 1@ xdtsted, 2he fwetionantramdmictpé tu the pRieyof3 ¥ik €he belt 14 and
substrate 2 is fit into the receiving section | |a.

the 1RSI dAHxiSECTK id8Reh td PtdtS inShE BYREhrtN dPredticiC! 8VES, R ?Jt&tlon axis 12
- formed at an upper end of the receiving section

is dgo& ﬁt}g& sh?ﬁ?a?@ﬁ%lg %ﬁglge r%gatfoﬁ%%us ll."b. ﬁ% %Q%@% the horizontal

openi ng Str

11.

receivin sectl n a the nut sectlon
direG S ARG S TPPH Shridiodind o g umSkpatcothe spindle
fixed horizontally and the substrate 2 can be rotated
moﬁohgegrally wWth the rotation axis 12. The centra
openi ng 2a of the substrate 2 is closed by the
[003Hcei ving section 11 a when nounted on the receiving
section 11 a of the chuck 25 11. An unbrell a- shaped

- ai I R ERA oA limif £ ' i
whi ch er|| be descrgllbe{j fngglgrgé&?égtgpgz\}?&vaﬁn{ éﬁ\yﬁmt pivet

dmgr% ﬁ%ﬁ%ﬁsﬂ%%,%@xe%g lPa%gsglg lfhe %.Bs? oa‘ﬁBg S%uégrtalllfz%le) 17, a first

Prog%ct al on % qut peri ph ral surface of the
coating Solution nozz and a 1rst rinsing solution nozzle 19, a first coating solution supply

unit 20 and a first rinsing solution supply unit 21.  The first nozzle pivot arm 16 is pivotable
in the directions of arrow A and arrow B, in Fig. 3A.  The first pivot driving mechanism 17
drives the first nozzle pivot arm 16 to pivot. The first coating solution nozzle 18 and the
first rinsing solution nozzle 19 are attached to both ends of the first nozzle pivot arm 16.
The first coating solution supply unit 20 (see Fig. 1) supplies a coating solution to the first
coating solution nozzle 18.  The first rinsing solution supply unit 21 (see Fig. 1) supplies a
rinsing solution to the first rinsing solution nozzle 19.
[0036]

The first nozzle pivot arm 16 is formed in a band plate shape and has the first coating
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rotation axis 12 and is forned as an unbrella with a
pocket 15a fornmed therebelow. [0034] In the
t hus-configured rotation driving nmechanism3, when the
spindle notor 8 is driven and the pulley 10 rotates
the rotation is transmtted to the pulley 13 via
solyignmozde 4§ gnd thedlirplginsinesivlutiongiozge|l gd@ppv&m b@thr@daﬂ@reof As
in the horizontal direction. Wen the rotation axis 12
illugtmtedk invdetritio Rigt38:, e distdhend abthefastaohdk givonainé6 is bent downward
rotation axis 12 is rotated in the horizontal

and @i doeglelj @t tioR vAGERPBHEELhBIrd cbAghd Pldion@datle dB 288 theOfirst rinsing
and the rotational speed of the spindle notor 8.

SOILFCQQ%%]ZZIEHQ id bfoﬂde&g ik 'd%gal cRati RQO&[HgVSOﬂJtlog%i é&ﬂ:%‘cfr(ﬁn a first

Irst nozzle pivot arm afirs

ni.sm ani for.the fi
conl iR MRG LR PR, it Ro TR WP %S?rme?llaterc b PREELB) thﬁ PeFfle 18. A
nozzle 18 and a first rinsing solution nozzle 19, a
rinsirg splutienRieaty! Semadirghinsingprolitionsupply oni A4, which mg}l be described
rinsing solution supply unit 21. The first nozzle
latepiivatppliedrtdeinezzdé Yot able in the directions of arrow
Al and arrow Bl in Fig. 3A. The first pivot driving

mec Mt digtllehds Af ihe €stlcbtidd Johitionawzie 1BiaM® thedfird dfsidOsolution
pi vot. The first coating solution nozzle 18 and the

nozhe gt ark b@%dh@@ 1@k rdt %efﬂpé%ﬁmﬁmg&%ﬁﬁ tsllg& nglgh{fta sRERAY larger

Irst nozz Ivot arm1

BB PR TR Y B0 CER: Pl TOBRS 8c 11,

nozzle 18. The first rinsing solution supply unit 21
The lsbeatige salptien pprziels and the Hest Agsise seiutiomnessly Hearifpaped as

rinsing solution nozzle 19. [0036] The first nozzle
pipga.vot arm 16 is fornmed in a band plate shape and has

the first coating 26 solution nozzle 18 and the first
[00B7NSi Ng solution nozzl e 19 di sposed at both ends

t her eof . illustrated in detail in Fig. 3B, a

di st gl 115&9&9 irt ﬁgo%é rAt ARQ %6Atﬁlﬁry\,\ﬁﬂﬁ)ﬁ %5591&‘138 ssoe?,ﬁ Hﬁtusely along a

downwar junctio

coating sol.uti ozzl.e 18_and. t he f|r rinsin
horlzontatl direction at a poeron S 1ghr1y projected from the Plrst nozz e pivot arm 96 when

seen in a plan view. A distal end 18a of the first coating solution nozzle 18 extends so as to
be in contact with a peripheral edge of a round central opening 2a of the substrate 2 at one
pivoted position of the first coating solution nozzle 18 illustrated in Fig. 3A. A distal end of
the first coating solution nozzle 18 is further bent downward at substantially 90 degrees as
illustrated in Fig. 3B. The distal end opening of the first coating solution nozzle 18 is
formed to constitute a first coating solution ejection port 23 through which the coating
solution is ejected downward to an upper surface of the substrate 2. The first coating
solution ejection port 23 faces an upper surface of the substrate 2 at a predetermined distance
when the first coating solution ejection port 23 is positioned right above the upper surface of
the substrate 2.
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solution nozzle 19 is provided at the distal end. A

coating solution ejected froma first coating

sol ution supply unit 20, which will be described

|ater, is supplied to the nozzle 18. A rinsing

sol ution ejected froma first rinsing solution supply
[003%dit 21, which will be described later, is supplied

to the nozzle 19. The distal ends of the first coating

sol utsiiustrazizh &idl 8 Aariet firkeriddingstolutiongiongle 46lisibls®@ mounted on the

nozzle 19 are attached to the first nozzle pivot arm

firstifoz8le pivtdbrnh NEid the A8 nanfersdsitBilsy cdaBihg §61ut161'i‘ ﬁ()‘zztl@ 8§, The first
of an upper surface of the substrate which is

{

rlnsnlg{éaﬁﬁlgh%h?zf% F%IS 11%?& S’lgH%eE}é &1?1{1% Sﬁgxﬁlchnnglﬁ ?}ﬁre&? z{trég)osmon slightly
. re formed as . 10037] As_illustra

proiflegppm Sairg pataf polEamft hotisghit rlf&#&ﬁ@%p@ higie o5 extends in
bent obtusely along a horizontal direction at a

the papag diresHon Pmcgmuystmteﬁllé@@@élek Vihntherfarst qoatng pajutiorenozzle 18. A
pivot arm 16 when seen in a plan view A distal end

distdl@adof thenfestrinsatg sobatonmyzzlel]1 Atis positivmed bea kdiatiyteenids position of
as to be in contact with a peripheral edge of a round

the Gt E@lfaceRE tHen@ibgut®P wWhR tiethsthl 4d€ 82 ofthe QNS coRliN®E&Bkion nozzle
p03|t|on of the first coating solution nozzle 18

18 dslill }a{eﬂtfq? 3'/5[‘15 ﬁuox:feﬁl ’%ggfagtt\?ﬁ}rl ?{%g)eﬁ her%lrbglg of“ i d'our%d central

coa ng sofution nozz

sub i al as. illustrated in . .

opeiing 204 s Su{%%{f Sbent iy 5t ThFRE folpiian nog4FilAgs g?ﬂq 3o Hiyan end
nozzle 18 is formed to constitute a first coating

openigE 2dthereed faces iap nuiss peripisral g grigfthoibsate Reanddhg ﬁrsg coating
solution is ejected dowmward to an upper surface of

soltioa noutis il B.at Ehendidpeningr2gdtof elaafisstugnsimodoliitiodmozz ke diio formed as a
port 23 faces an upper surface of the substrate 2 at a

firsti @ikt @hitloARfectbs han e thiohgwhide afidsiiy seRAbh r"erected toward an
solution ejection port 23 1s positioned right above

o ReROE ec¥bl AR gl rRUITL L o DRI >
[009 zzle 19 is also nounted on the

The first pivot driving mechanism 17 includes a first driving motor 25 and a first
pivot shaft 22.  The first pivot shaft 22 is attached at an end of a driving shaft of the first
driving motor 25. A base end of the first nozzle pivot arm 16 is attached to an upper end of
the first pivot shaft 22.  The first nozzle pivot arm 16 pivots along a horizontal surface so
that the first coating solution nozzle 18 and the first rinsing solution nozzle 19 move close to
or away from the substrate 2 while pivoting horizontally. In particular, when the first driving
motor 25 is driven and the first pivot shaft 22 is driven to pivot, the first nozzle pivot arm 16
is operated to pivot i.n the direction of arrow A; or B; in Fig. 3(1) in accordance with the
rotational direction of the first driving motor 25.

Length and a bending position of the first nozzle pivot arm 16 and length of the pivot
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first nozzle pivot arm16 in the same manner as the
first coating solution nozzle 18. The first rinsing
sol ution nozzle 19 is bent obtusely along a horizontal
direction at a position slightly projected fromthe

shaé}“~| gg Z z) e \égtt tﬁé crlrlltsﬁ]qlgc %Egeeg‘ﬁl tilggtrsfrt Iaagté}%g{so q%folrjltej e?:tlon port 23
substantlally arallel with the first coating solution
and fyunnst gfaceof tiesptragg argt the distarice betveen dherfgrserpnsing sohntion
nozzle 19 is positioned at a radially central position

. ejectibn pph@4app ere wipef sefacodf thhaulsstlast T atedn 2pmbpriate Feges.
di stal end 18a of the first coating solution nozzle

(004 as illustrated Fig. 3Ais positioned in contact
with the peripheral edge of the round central opening

noz Al g %ﬁéem@éﬁﬁgl?%é‘ﬁb@ﬁ%‘;“%%enﬁgss’?‘% (i, 81 tog ghe coating
soltiQE § AL PSR e HGoD SOTEN FIBh 28 17 fOTHAE hemdoBep fon which

24 of the first rinsing solution nozzle 19 is forned
is ngfgillpstrafed: s tA ¢qatiag selugen ifsierpd By the pressirpiank 524 ¥hfitsieyd of the
which a rinsing solution is ejected toward an outer
firstpeatipdsrletiorechpelygfipt B2 isfdonsdctadeton tase Embef the fiest coaing solution
upper surface) of the substrate 2. [0039] The first

noz@leM8tandhis¥iond oiE GhedHnsEkd tb the Eie@ﬁ% takf5i1r SThelkhvE R the first
notor 25 and a first pivot shaft 22. The first plvot

t
coaﬁg&?utr Stlls i cf??%e?%ﬁgn%e?l 3?9%%{]% @gltégn g‘ir#&Y ?‘19% %BQJ%& th% ressure tank
6 attach n_upper .en
b ﬁ%ﬁveflmg ool S vy RS g  haBP Fen R Gyt o
pi vot s along a horizontal surface so that the

111u5ft¥a|t%dt Aongiediipnasmannt and giesiiondimesoiihel ceatmgtsplugon fomsthe first

sol ution nozzle 19 nove close to or away fromthe
coasnhsilutaineej & tiohidoet 3 aretompllad by ppeariag hyd clbsing of the valve for the

particular, when the first driving notor 25 is driven
ﬁmﬁmﬁnhggﬂﬁh@ﬁt pi vot shaft 22 is driven to pivot, the

first nozzle pivot arm16 is operated to pivot in the

d! r %ﬂ‘gﬁesq;f i 50%Wn$'s B{IOIP fuﬁe E(#lq %1%( 21)w %'h %?%%E ge@ﬁ?sesuch as

wtt1t rotationa |rec IO

25. . L th.and a b of the f rst
therf s SNBE B0 B ST Shst FarssP et B Sierpg ifeapiy of the
22 are deternined so that the distance between the
coating selutiesuisipeeferablyt-d &nl ePecti on port 23

[0041]

A rinsing solution supply unit 21 includes a pressure tank 53 for the rinsing solution,
a first riqsing solution supply pipe 54 and a valve for the first rinsing solution, which is not
illustrated. A rinsing solution is stored in the pressure tank 53. A first end of the first
rinsing solution supply pipe 54 is connected to a base end of the first rinsing solution nozzle
19 and a second end is connected to the pressure tank 53. The valve for the first rinsing
solution is disposed between the first rinsing solution supply pipe 54 and the pressure tank 53.
The valve for the first rinsing solution is controlled by a control section, which is not
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and the upper surface of the substrate 2 and the

di stance between the first rinsing solution ejection
port 24 and the upper surface of the substrate 2 are
in appropriate ranges. [0040] The first coating

. ol utiqgn su des ressur e

il B SRRt it O R R R R b o e e
supply. pi pe 52 and a valve for the first coatin

rinsig| sqiution eygstiem port 34 astconirphesd bhﬁwln@m@mwwfé& valvefpr the
Is stored in the pressure tank 51. A first end of the

firstfrinsgtg sobetonng sol uti on supply pipe 52 is connected to
a base end of the first coating solution nozzle 18

and Wh&ﬁ‘.ﬁ@?ﬁe(ﬁfdﬂa doatiRORRECHR G irlsthet s’%ﬁﬂ%@ﬁﬁﬁ'ﬂ? dis80lkePdnd removes
The valve for the first coating solution is dlspose

the BN E?ee* ?@F&“‘%’W&%@%@%ﬁ%@g 9‘1"46‘*#9%‘%? e GOm0 |
T P o e o bioh SR ol eich Gopue e ggating

the coating solution fromthe first coating solution
solugiop @nfl AVt repciivity avithghe FeatingsoBioBpeni ng and cl osi ng

of the valve for the first coating solution. Exanples
[004F] t he coating solution include solutions in which

various resists, such as thernosetting resin, W

Cur ilAthd Bas- 601&1@11@@35@&0@1tﬁin%‘6@iﬂ§dmt n, SRIMBOfifst dr1v1n§ motor 25 is
Vi scosity of the coatlng solution is preferably 0O

drlvteﬁ ?1 gll%t n[ogﬂééivoﬁaﬁﬂ ﬂ@is 9 *d(jél'v?ﬁmstﬂg Qllr%tIHH o} ?r?éw oAﬁ ’or arrow B

i nc es ssure tank e rinsing so

in f%r%{ qusac%(!? péll?c% ﬁ'gl‘:hﬁ é(l)tgtgqr%r &ig%&ioﬁjg? glhs rst (ﬁ'g\?r?g r\ﬁg ot 25. Then, the
illustrated. Arinsing solution is stored in the
firspyyqaing selutiohgieeipn perf 33 efthe fiest geatingeohitios pozale Ksshe first
sol ution supply pipe 54 is connected to a base end of
rinsjrigesoflutiomtejeatios ipng 24 @if tiei fost msizg wlutidh rmaded 9 paeo horiamdhally about
is connected to the pressure tank 53. The valve for
the Ph@t EHafis12 §0 63 Mbve SWséltd hway s pigsedsthad ween t he
irst rinsing solution supply pipe 54 and the pressure
WOR nk 53. The valve for the first rinsing solutionis
controlled by a control section, which is not 29

In the configuration described above, the first coating solution ejection port 23
moves among the following positions: a first (i.e., initial) position separated from a cup
housing 34 described later; a second (i.e., standby) position near the outer peripheral edge of
the substrate 2; a third (i.e., coating start) position right above an inner periphery edge of the
upper surface of the substrate 2; and a fourth (i.e., coating end) position right above an outer
peripheral edge of the upper surface of the substrate 2. The first rinsing solution ejection
port 24 is moved to follow the first coating solution ejection port 23.

[0044]

When the coating solution is supplied to the first coating solution nozzle 18 with the

first coating solution ejection port 23 being positioned above the upper surface of the
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illustrated. An ejection anmount and ejection tinme of
the rinsing solution fromthe first rinsing solution
ej ection port 24 are controlled by opening and cl osing
of the valve for the first rinsing solution. Wen

| subs%féﬂaoi 'tﬁjc&agng g(gl?f%ﬂ 1 #g@ﬁecfowwd ?Iloﬂlsﬂhg g s% %o fnlg)fg}utlgﬁ &:J ection

part ves and renoves he coat
qntr.ol s the thjckness e co |ng Iayer to be
port aﬁl&ﬁﬁ?upeﬂsmtgumer@ 2 SHhSBRERI on | ncl ude

sol utions whi ch dissol ve the coatlng sol ution and
havéVhenthe eaging solugjonvistsipplied to sl finstrissing golwion foaglé AP with the
In the thus-configured first solution coating unit 4,

firstwhsingt soltioh refctiok port B4 being @osifibnédsaborts theippeit fuefaté 6Sthe substrate
nozzle pivot arm16 is driven to pivot in the

2 asQlli®Gtddan Fafs, 3K %ﬁ&‘@ﬁ" th@hindn QW Bbn id &edrbOfr r?‘l%ﬁé st rinsing
accordance with the rotational direction o? ?lrs

soluglJ{)fé S e?g%f% ?4 %)%«an? Qlf ﬁute F heléagg{lgen(%"%f%% &Ft‘?% Y r%lg 33 %upphed to
the ¥ PYLfieE opioh R T FUES OO SUOFBIED pivor |

hori zontal |y about the pivot shaft 22 so as to nove
[0043]ose to or away fromthe substrate 2. [0043] In the
configuration descri bed above, the first coating

sol ut seoondepeezztel pivot pant2623 sedoni esatiigaopitivh@otA¢ D®whd\@second
positions: a first (i.e., initial) position separated

r1nsfrfg%6hﬁ‘10§ lrh@zzl@ oust e s%n@%@ﬁﬁlbﬁ%gaﬁ@tﬁ‘itﬁ fe SEEAMNJ i in the same
e., standby) position near the outer peripheral

mmﬁglggs t;lgse c}fl? ﬁﬁpﬁcg{z}}tpqvﬁt arfh lté'] ltﬂedﬁrgt! COStm Ccﬁlgtt | nrgjgélg 1(§fand the

ta t osition ri OVE an i nner
er surfa t he substrate 2 and a fourth
'ﬁrSt(rinSé‘g S%S‘B‘QPH%Z %Eg)reﬁ’&gﬁl‘(‘?ll‘m hushthe seropd S‘alﬁtlaliut:%ﬁimg unit 5 has the
peri pher al Ee of the upper surface of the substrate
samg corfagurtiqnsas thatef thedirsololatioprcogjieg wiivh  port 24 is
noved to follow the first coating solution ejection

por tin Particiaf) 4e{he Waemdisbmtion@bativg &0l 4y theddcori i2pR!pid arm 26 is
to the first coating solution nozzle 18 with the

forrhdd ifita KaRAplaAdsHmpe !‘H inQRe Bk € AbLAL pRBI Emgl?E b%ﬁ@lustrated in Fig. 3B,
positi oned above the upper surface

the second nozzle pivot arm 26 is bent largely downward and has a nozzle junction at a distal

end thereof at which the second coating solution nozzle 28 and the second rinsing solution

nozzle 27 are supported. The nozzles 27 and 28 attached to the second nozzle pivot arm 26

extend slightly downward from the lower surface of the substrate 2.

[0046]

The second coating solution nozzle 28 and the second rinsing solution nozzle 27 are
bent to be symmetric with the first coating solution nozzle 18 and the first rinsing solution
nozzle 19 in the first solution coating unit 4.

An end opening of the second coating solution nozzle 28 of the present embodiment

is formed as the second coating solution ejection port 29 through which the coating solution is
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30 substrate 2, the coating solution is ejected
downward fromthe first coating solution ejection
port 23 and is supplied to the upper surface of the
substrate 2. When the rinsing solution is supplied to

. the first rinsing.soluytion_nozzle 19 wth the first .

eJeCF‘ﬁ%ﬁ%Wﬁf& t %Fqsf)v%ﬁl%g} Beetace AL PEFrosIAterei N RiesEedoating solution
above the upper surface of the substrate 2 as

ejeciipn pert 2 delrlow the lgwer gnfagn af the subsirate 2,1k¢ sagosdteatingolution
Is ejected fromthe first rinsing solution ejection

ejecfion boR 29 faenthd laweOiirfce pLthe plisshate Batgepredetdhifined distance. An
substrate 2 and is supplied to the upper surface

end @ptifhg Bt RA@hAkinSHg oRkioh RE-A4PP I BlReas d s%gérgti r&ﬁi%%solution

second nozzle pivot "arm 26, a second coating s

. a, S nd_.rinsing .soluti.on n le. 27 of
cjecfg Buf 38 Bt BpRETA Hagie G S Bellel By 36 Patf pifmce outer
the same nner as_thgse qof the first nozzl e, pivot i
Perlﬁgﬁ?ll ge phberpPuRiRDar Whgn 81568 ingAc8itipg eigstion Rert 30 is

first rinsing solution nozzle 19, respectively. Thus,
belavh thedrres periphsinuedgsrof soeandrmain ginfacs of g wheirate dhesecond rinsing
configuration as that of the first solution coating
solutioh tejedtion porp30 facesith@routdr peiiptera@d@nof the kedond M40 alrf4ed of the
unit 5, the second nozzle pivot arm26 is forned in a

sub&andh pf Igdé%gﬁe@gi_sgagcg'he first nozzle pivot arm 16.

As illustrated in Fig. 3B, the second nozzle pivot
[00?f”126 Is bent |largely dowward and has a nozzle
JJncti on at a distal end thereof at which the second

coati sol ution nozzle 28 and the second rinsing . .
sol Wg e%{ﬁ‘ﬁf%lozfoa‘inég Wibpdhe %sa?ndsrwéomﬁ\ﬂn%@egfmmdmes the
28 attached to the second nozzle pivot arm 26 extend

secqyid ngaele pivioarmnap do fataim t ke seoomd canting acletiof suppdy unit supplies the
substrate 2. [0046] The second coating sol ution nozzle

coaflig subatidnne tiseottt cdanis RElution HoAz0 8 0ZHeaedohdaiRing¥®Nition
to be symmetric wth the first coating solution nozzle

supp @Rdubhces ke ﬁﬁsiﬁ% SHhth t%%éfeb%ﬁnﬂ i ddtutioh éu@ﬂy{lﬁg 28.

rrst solution coati ng unit . end openi ng
Zﬁ‘g%?hﬁgtﬁﬁ;é&%g%% stelcgrll’]d s%?uztlzolnecogtsi)’ngolgni{ Ee\v}%ﬁﬁee Qetcond driving motor
32 is driven, the second nozzle pivot arm 26 is operated to pivot in the direction of arrow A,
or arrow B in Fig. 3A in accordance with the driving direction of the second driving motor 32.

Then, the second coating solution ejection port 29 of the second coating solution nozzle 28

and the second rinsing solution ejection port 30 of the second rinsing solution nozzle 27 move

in a circular direction about the pivot shaft 33.
[0048]

In the configuration described above, the second coating solution ejection port 29
moves among the following positions: a secondary first (i.e., initial) position separated from
the cup housing 34, which will be described later; a secondary second (i.e., standby) position
near the outer peripheral edge of the substrate 2; a secondary third (i.e., coating start) position
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is formed as the second coating solution ejection port
29 through which the coating solution is 31 ejected
toward the second main surface of the substrate 2.
When the second coating solution ejection port 29 is

bel ow t he | ower surface of the supstrate 2, the second

belogoe FHgT BIRRET gegft S lpurr petaee S5he saetrafdns g percondary fourth
surface of the substrate 2 at a predetermn ned

(i.e.geostingmend) pagitior helopptlaiongr pdriptiseal ségeonfdhe sevgndhgrain surface of the
solution nozzle 27 is fornmed as a second rinsing

subshi@tel. i OFhe se¢@clrirgingaohitiod @jdction paih 30hs mbvéd® fHiles ithgsecond
solution is ejected toward the | ower surface outer

coattf doRARhRlecRIFBoRDot he substrate 2. Wen the second
rinsing solution ejection port 30 is below the inner

[00 ri phery edge of second main surface of the
substrate, the second rinsing solution ejection port
30 faces the outer peripheral edge of the second nmain i
s ur PAEED 1Bt CQaBE SSyHeR FsivEphecip the PCerbeQating selytion nozzle 28 with
di stance. [0047] In the second solution coating unit

the gcondeoaging svlatipn gieetiady pori 2Rypasiticngd belomdhe laveerishidace of the
second nozzle pivot arm26 to rotate. The second

substrasd 2,nke sating selntisumjactadrdm shepgeboebedating selowér ¢jgction port 29
solution to the second coating solution nozzle 28. The

and $€&PPHed fortRé REves Qhrithide O theSHiBRkafe §Ni t supplies the
rinsing solution to the second rinsing solution supply

i . . - i .sol i .
uni tW}ge% thé IBP&QS sé\lﬂgﬁn %%ggél%ldrtg eZs?é?(\g;% réﬁc'sgr%ﬁusté)lrhﬁpogéloizée 27 with

coati ng un econ

driven, .the second nozzl ivol arm.26 js, operated to
the scpRd Thsing PRITGRT YESIOBPOB CROBIRnIS belpw she inpeBEnpheri e of the

3A in accordance with the driving direction of the
lowerssisiace off substraje Apthe ringiag solThemis ejdvecdsfoarn ek ssoentd mmping solution

sol ution ejection port 29 of the second coating
ejecsioh pbit G0 and izduppR&l @ribe biter eeiphal edgesifrig: Dletifiirfide of the

ej ection port 30 of the second rinsing solution nozzle
sub&ratd®ve in a circular direction about the pivot shaft

33. [0048] In the configuration described above, the
[Ooiﬁcond coating solution ejection port 29 nobves anobng

e follow ng positions: a secondary first.(i.e.,

i t’lih%lszlbﬁr%%ei }tlciuglqlgssgalaorna i%glufdésoa%up housing 34, a cup housing movement
mechanism 35 and a cup housing opening and closing mechanism 36. The cup housing 34
houses the substrate 2 held by the rotation driving mechanism 3 during application of the
coating solution. The cup housing movement mechanism 35 moves the cup housing 34
upward and downward. The cup housing opening and closing mechanism 36 opens and
closes an opened end of the cup housing 34.

The cup housing 34 includes a toroidal disc-shaped bottom 37 and a side wall section
38. The side wall section 38 is provided along an outer peripheral edge of the bottom 37.

The rotation axis 12 of the rotation driving mechanism 3 is inserted in a central
opening of the bottom 37. The chuck 11 and the air control section 15 of the rotation driving
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the cup housing 34, which will be described later; a
secondary second (i.e., standby) position near the
out er peripheral edge of the substrate 2; a secondary
third (i.e., coating start) position 32 below the

Lnner periphery. ed f the | ower. surface of the -
medh ISy HTe 19e2teg ok B DGO 1 A IPRET ReFBery edegag Ty the bottom
end) position below the outer peripheral edge of the
37 is pegripvised 10 mavidae slegtaneh@l bemisen thethottom 3faadgbe mmation axis 12.
rinsing solution ejection port 30 is noved to follow
Wheththesep doosing déis indts holding pasi tihre ethi @nwitioset de2&ibel 4840 hn upper
When the coating solution is supplied to the second

end @ &id iiferRliphér9RIPOTZ & BSbMID 37 i SELRNHe ﬁ&q&{ 4k of the
sol ution ejection port 29 positioned bel ow the | ower
: rat . J: solytion is
w10 e i e ol SRS o e BRnE RN On pore
29 and .is suppljed.to the wer suyface of the. .
sub<bT e estfieh S{ing BoioiE s A DR h (lithett part 89 pileddadischarge
. the second rinsing solution nozzle 27 with the second
Pipg 4048 ngy dissharge GHMEjieeannetichisrthe dischaes porbARbiaghe dischange pipe
i nner periphery edge of the |ower surface of
404s ub¥hemthe discharge pninpss ingtssoplet:ting Btates arjsepsled t6 teBubM®using 34 is
second rinsing solution ejection port 30 and is

discheiped fideh the dideBargebert 3PS biRKiEE @la 86 aRciRfrgd ﬁlge.l ower
surface of the substrate 2. [0050] The substrate

moﬂgusing section 6 includes a cup housing 34, a cup
usi ng novenent nechani sm 35 and a cup housi ng

openi ng_an | osi.n chani sm 36. The qup _housi ng 34 .
nouskLA Rt pE 405 HaR Iy PRIl o N Withgotion 38 o
mechani sm 3 during application of the coating

congpl 3,y ef airisupplipd thdisspgonsivgnent mechani sm 35 noves
the cup housing 34 upward and downward. The cup

housiheginatrohgembel 41 io $orngdrie e hanidahdiséstepe MdheaBekn in a plan
cl oses an opened end of the cup housing 34. The cup

vieWOUshR@ted pediplieral @85e 6f thoh® kol Fh&ifbetPBREARALL ®Bndthper end of
and a side wall section
the side wall section 38. An opening of an inner peripheral side of the air control member
40 constitutes an opening through which the substrate 2 and the nozzles 18, 19, 27 and 28 are
placed in or removed from the cup housing 34.  The air control member 40 has a slope
surface 40a descending downward toward the outer periphefal side from an inner peripheral
end. Air supplied to the cup housing 34 through the opening on the air flow, which will be
described later, is fed to the outer peripheral side along the slope surface 40a and reaches the
discharge port 39. A discharge pipe 40B is formed in an inside corner of the cup housing 34.
The discharge pipe 40B is connected to a collection tank T accommodated in the housing 7 of
the double-sided coating apparatus so as to the collect a processed coating solution.
[0052]

The cup housing movement mechanism 35 moves the cup housing 34 upward and
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38. The side wall section 38 is provided al ong an
outer peripheral edge of the bottom 37. The rotation
axis 12 of the rotation driving nechanism3 is
inserted in a central opening of the botton137 The
chuck 11 and the air control section 15 of th
downgtasd plopg dieiaxisrirecBan piclep atiption Sagrle. | é@a@@wg&b Hheecuptiousing 34
bottom 37. An inner periphery edge 37a of the bottom
is m®¥Ved betbem a upwhogsinOpgsiton bdova thel smhsteate 2 and a hetsieposition at
the bottom 37 and the rotation axis 12. Wen the cup

whibiPHi siBstRde 2 § Housdd if thosly) @sRes4t i on, which will be
descri bed |l ater, an upper end of the inner periphery

edg ?ﬁ ggeacu ho'il%lﬁ% %tvteﬁ t?iéedhﬁmlgﬁl%%e ?1s'tdéllcc%ein%ﬁp %glg Ghd %§§ are

of IrT contro

he rot ion . oute eri pheral .
ataffi e & Hmpd i BVl Bgﬂmﬁaﬁh g8 sotiat sBbutiEg B entie
di scharge pipe 40A. A djischarge punp is connected to
devicge HiskaHgfyeS paretpragded in qaﬁleogth@@mrg@evgﬁeéé% AQpe movable
When the discharge punp is in its operating state, -air
upveng phd éaviveartthe Adage framas BAg 08thd @ip hdiisiog a4 gepporoatd hiyhihe piston
di scharge port 39 to outside via the discharge pipe.
rod 38053 ]thAfhédup HoREihE Ol 1mmPeﬁed4@) BeSméadbRClRehrd Bnddownward.
upper end of the side wall section 38 to control a
[00 ook3jow of air supplied to the cup housing. The air
Jntrol menber 40 is fornmed in a toroidal disc shape
when, s out.er rg e .of .
the AT PR By g g gt B KU BT I s MEsttihism 36
of the side wall sectjon 38. An openlng of an i nner
inclydes HPRIPEATTS ld@ Pisot dHuIngimechaismdi aad gisarer 49 The pivot arm 41 is
constitutes an opening through which the substrate 2
prouided tdpivpoinzhedirec8onsi®f ar@w Gradd 28owrle in Figaé.edThenpivot driving
renoved fromthe cup housing 34. The air contro

medfRABEAT 424@riVeashepisbiapm 41sipivge Fhacsles¢®nditiachedaia\dat4l end of
toward the outer peripheral side froman inner

the nﬁgﬁﬁq@I end. Air supplied to the cup housing 34

rou the opening on the air flow, which nAII be
des |bed to the out si de .
e et%ovegi?%ﬁefb%e (s tSruhols ARy S Bleb PR fg 848 gpening of
port 39. A discharge pipe.40B iis forned in_ an inside

the EHP ﬁ@psm@g 34.héA @{ylgt ﬁgugyo%tugglsectlon 44 1s provided at the center of an upper

surface of the cover 43. A distal end of the pivot arm 41 is attached to the pivot arm
mounting section 44. That is, the cover 43 is attached to the distal end of the pivot arm 41
via the pivot arm mounting section 44. The pivot driving mechanism 42 includes a pivot
motor 45 and a pivot shaft 46. The pivot shaft 46 is attached to a distal end of the driving
shaft of the pivot motor 45 coaxially with the driving shaft. The pivot arm 44 is fixed to the
pivot shaft 46 perpendicularly to an axial direction of the pivot shaft 46.

Length of the pivot shaft 46 and the fixing position of the pivot arm 41 are
determined such that the cover 43 is disposed at a position slightly above the air control
member 40 where the cover 43 does not interfere with the first and second pivot arms 16 and
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The di scharge pipe 40B is connected to a collection
tank T accommobdated in the housing 7 of the

doubl e-si ded coating apparatus so as to the collect a
processed coating solution. [0052] The cup housing

novenent hani,.sm 35 ves. the cup .hqusjng, 34 upward
26 vgﬂut%e savey gs\fimgdn 4P Slrﬁ’égg) PRSIUOR: gvh&f?lr%@?hedﬁsmbe fhaer.

rotation shaft 12. Accordingly, the cup housing 34 is
[005dved bet ween a non- housi ng position bel ow the

substrate 2 and a housing position at which the

subsi thatieusonSigtied e hbisitidepeditg dhdWsdsig Méchahi3mt 36 when the
cup housi ng novenent nechani sm 35, piston devices 35B

pivcﬁ%tﬁsﬁ iQHFiverﬁ‘ttﬁ ; b&%ﬁgﬁ’ 48id drVR 13 PftatR Y Hgﬁqvot arm 41 is operated
orizontally I'nsi'de the housing 7 surrounding the
entir devi ce.. Piston rods.35C.are _provided i. ach ..
to pfpt i B gFERNsR Saath B e SokB B e B ufiaith G flationa
. downward. A base frane 34A of the cup housing 34 s, .
dlre%@fﬁ‘p%frth“‘éﬁlVBS/mPWé 461' sPoKn theRivaisemey 16 RRgrated &0 Blypt in this manner,
housing 34 is supported to be novabl e upward and
the dosenddrsdnoved(0 58] hotigontal disdcrian ebbut theFpiget.shaft 46 dnd petivigen an
cup housi ng openi ng and cl osi ng nechani sm 36 i ncl udes
opeR pPdie avdsNfirdrh thedcup hiking B4 \end g clB3ed podiSeA #Aviaadtha opening of the
cover 43. The pivot arm4l is provided to pivot in
cuphBBsif 5L EldQRs of arrow C and arrow Din Fig. 4. The
pivot driving mechanism42 drives the pivot arm4l to
[00 ivot. The cover 43 is attached at a distal end of
e pivot arm4l. The cover 43 is fornmed as a disc
whose di aneter. i s |ager than that of the opening of . .
t he B ths theucaniiguesd su St{ﬁt%g‘iusﬁkgﬁfeﬂ%ﬂi‘rﬁﬂ gn dlescgavend s in is closed
provi ded at the center of an upper surface of the
postioneair #3lischarged fraim thedisoliargdporpd Y tst bessuppléed theough tratdaemhce d2
to the pivot arm nounting section 44. That is, the

bet@wednahe det 83 ahd tehdttohrol Membérstiaindedughh tHeltbeapiné®t 1 between the
arm4l via the pivot arm nounting section 44. The

o D) ot SLIeD, 9 TR e
d2 %e%wgendtihg’ tchlzer 45 %nc? {hetari]reco%grio rinre]gxber 40 is fed toward an outer peripheral side
along the slope surface 4a of the air control member 40 and is discharged from the discharge
port 39.  Air supplied from the clearance d1 between the rotation axis 12 and the bottom 37
of the cup housing 34 is fed toward an outer peripheral side along the bottom 37 through the
pocket 15a below the umbrella-shaped air control section 15 and is discharged from the
discharge port 39. With such an air flow generated inside the cup housing 34, the coating
solution applied to the substrate 2 is dried efficiently. Although not particularly limited,
examples of the air include a flow of air, such as micro dust-free clean air, or inactive
gas-mixed gas such as nitrogen.

[0056]

The thus-configured coating apparatus 1 includes an operating section and a control
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shaft of the pivot notor 45 coaxially with the driving

shaft. The pivot arm44 is fixed to the pivot shaft

46 perpendicularly to an axial direction of the pivot

shaft 46. Length of the pivot shaft 46 and the fixing

osi tjon of .the givot arm.41 are (geternined % ch that |

sectiole {6 APErAUNG SCHPY FHYS Y AHPUSPIBESIOf FYRTRIFnt | §e SR/Y{Re section

the air control nenber 40 where the cover 43 does not
conirels epfrafiensifichmppeents.r st and second pivot arns 16 and

35 26 with the cover 43 being in its closed position,

whi Elattiplek ob thedpsrting eettioatimiude 4 K3bddrdland hheuch panel.

t hus-configured cup housi ng apeni ng and cl osi ng

MeCHARICS Mol Rect8RcILAR a Rin¥Riter 'Mo%orét’i_hé[ Schpit&ibn dbfon and

pi vot shaft 46 is driven to rotate and the pivot arm
41 i per at - L vate | Nt Lt Lon of. arrow C
el sfr i b 8. Bt ol g deBnE o RRAE pBLGB gt
direction of the pivot notor 45. Wen the, pivot armA4l
sectjag. of{i?F SPRIEPLSECHMAOP TP opfrRdonsff femPongTisinasgeidanes with a
moved in the horizontal direction about the pivot
programfrrevieusinset loatheetasisan theopignalyp o Ih prdiculanay tHercontinghapparatus of
cup housing 34 and a cl osed position at which the
the preednt Bgibodiniche theeeimtdobsegtiogpdferalsly bhos éevicd ©BQb&}idually control,
the thus-configured substrate housing section 6, when

durihB %pﬁ%éﬁfm #BthleTohthd doButlohq6 86th tRORIald Sfac& Jf thSsubstrate 2, the
dirscharged fromthe di scharge port 39 to be supplied

€j ecttigﬁ %Hx%'ﬂ{ltaof(fhee @cgr?,‘glg? ?Qllgﬁ% g'glﬁqhvfﬁg ﬁrslrt1 Ia?%lél%\éﬁfutlgg ﬁ%@g%ﬁ Iﬂc?rt 23, the

alr “control nenbe ug eara

between the rotation, axis 12 and_the bottom 37 of the .
scan, iﬁ?véﬁ hite 3@5@@@% w?‘gwwan Pﬂrft%é gHheerstion ampyH 0é theppating

between the cover 43 and the air control nenber 40 is
solvtioa fromméhedeeandmonieng ssdutiopraiection poded aat drescaim spest opthe second

surface 4a of the air control nenber 40 and is

coatlhg sdati @ededtionpoitX® sitls tHaathg @oatpy layed® forMet of bPtH the ¢hain surfaces
fromthe clearance dl between the rotation axis 12 and

of thd'§ubRRAE 0 a3 suH%fanEin@y&Ié@axﬁQHﬁél&ﬂss?A’ is fed toward an

out er peripheral side along the bottom 37 through the

gggf]ﬁlgenc%ﬁgolgsﬁlat?ﬁsélgole%r%Ee‘ga?bg\lé g:?s% :I:’ cge%@(feﬁg qrilc[ivﬁlqerlﬁyr c?olntrol, during
application of the rinsing solution to the outer peripheral edge of the coating layer, the
ejection amount of the rinsing -solution from the first rinsing solution ejection port 24, the scan
speed of the first rinsing solution ejection port 24, the ejection amount of the rinsing solution
from the second rinsing solution ejection port 30 and the scan speed of the second rinsing
solution ejection port 30 such that the supplying amount of the rinsing solution are
substantially the same in both the main surfaces of the substrate 2.
[0057]
<Manufacturing Discrete Magnetic Recording Medium>

Next, a step of applying the coating solution with the coating apparatus 1 will be

described. The step is incorporated in a manufacturing process of a discrete magnetic
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di scharge port 39. Wth such an air flow generated

i nside the cup housing 34, the coating solution

applied to the substrate 2 is dried efficiently.

Al t hough not particularly limted, exanples of the

air include a flow of air, such as mcro dust-free
recogdingmeglivm ilbwstratad an Figel6.gas- mi xed gas such as

nitrogen. [0056] The thus-configured coating apparatus

1 i Figsudes 1 fiareaponadticnijagsans ilnRtratith Apooess s@luen@bof the coating

section. The operating section inputs various pieces

app@htuk i 8 bf&%&s‘mder-rh £igl @Gﬁsré)llon@@ﬁlhé] RrosABtIoRAISView of an exemplary
operations of conponents Exanp es of the operatlng

subs%x%‘rf]t Ir g{’ S12‘7(::1 H(iion ‘rf'tugllnyigc 1058 asec 6%161 y éar%xpffluétga 1615 Ia g aIfhlél \ghlch the
? utatio sectlo and nenD{ é ge. Signals
undeglayer 103 g thy marﬂa?ﬁq lgeerdQé gt eorwna%gqe% sibstrgte 101.
the control section. The control section controls
Fig.ddds atlonmigdinil crosspisaieenat view iHustoatidgmcdatovn whigh therrogjstdayer is
previously set on the basis of the signals. In
fornpat Byt thelcasting apphlacisaoairding tappadnadntionof Figt heispyrlesginidinal
enbodi nent, the control section preferably has a
crosd8¥bfchal olew@avrbgs@a{t&nq&%erdody pat@H{ihd'thedBt 15@F | on of
the coating solution to both the main surfaces of the
[00 ﬁgbstrate 2, the ejection anount of the coating
lution fromthe first coating solution ejection port

sca e of the first_coating solution

eJ e tlfsbﬁh‘bmc{gﬂ?‘p? %g%@@fs@es oA SafioRAsneti lay errcigigrmpgiate layer
solution fromthe second coating solution ejection

and poler lpgrsisdomied is e anrmeg) @earesst on prshod theyain gurdaden gf the
solution ejection port 29 such that the coating | ayers

nonfraagietic gubdnaten Ol avingiatestudlfopering. 0Thé hagsdtibSdyeat 3 & then
have substantially the sanme thickness. The contro

forREE b @z{bh%fﬁl‘}é @{d%fl%l‘e@?im h%e"i‘n%%%ﬁ@ Biyb01 0316 FoHrdE @l b Yhin film on
control, during application of the finsing solution

the ter?tlrteh iggrustu?{acg i?ir th? H;t?@]e%'aﬁ%ﬁ & sghﬁgr%ﬁ:ggoartolft 9 R,:rciac ses[’,% tlplg 17

€] SCt P8R Anbun insin
rinsing solution ejectiqQn port 24, the scan spe

illugtrdess g ¢rops-ecrianah stradyrg of Bis T@Pé&?&‘ﬁﬂc pestrats 4 01 i Various films

ej ection anount of the rinsing solution
formed thereon.

A resist layer is formed on the entire surface of the magnetic layer 103. The resist
layer is patterned in a plane configuration in accordance with a magnetic recording pattern to
provide a resist pattern.

The resist layer is formed in the following manner with the double-sided coating
apparatus 1 that has the configuration described above. The non-magnetic substrate 101
with the magnetic layer 103 formed thereon is used as the substrate 2.

[0059]

As illustrated in Fig. 6, in an initial state of the double-sided coating apparatus 1, the

nozzles 18 and 28 for the coating solution are in their first positions, the nozzles 19 and 27 for
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fromthe second rinsing solution ejection port 30 and
the scan speed of the second rinsing solution
ej ection port 30 such that the supplying anount of the
rinsing solution are substantially the sane in both
the main surfaces of the substrate 2. [0057]
~ the dRging FAltion ARedn teFseerslanaiiivbpositiRectbe aumbousing s in its
Next, a step of applying the coating solution with the
nonelpatsinggposipipaiead the chveri 43 is eits ogemgrosined. The step is
i ncorporated in a manufacturing process of a discrete

Mag el @ntrdl OpeMAL2E bPeheBRBHR 2 Id HSIHA GPithk Redeiving dftion 11a of

Figs. 6 to 15 are schematic diagrams illustrating a
e QRSN 06 415, SO Iy APRREAMERO 110 1a i

cross-sectional . view,of exenpl ary substrate. Fig.
mal}l.n?r’i%ée ﬂleﬁssﬂﬁgtlamﬂﬁﬁrjﬂ%%ﬁ&% TOHRUR e | | ustrati ng

a state in which the wunderlayer 102 and the magnetic
[006%lyer 103 are formed on the non-magnetic substrate

101. Fig. 18 is a longitudinal cross-sectional view

i |1 Usext atompgnents dretterned onhi ch the resist |ayer is

formed by the coating apparatus according to the

| NVeAN iliRBtratdd B Fid Y, kife Brst ITSWQT! drmﬁﬁﬁkchaﬁfsﬁ'??? §E&SIRDALst nozzle
view of a resist pattern fornmed by patterning the

pivcgteaﬁ‘lin.slté ﬂog)‘é\%g ];in glgggg%ﬁdﬂ SfSrowt QfmlﬂgefAl & t%r%tt %‘(F) ﬁ,ésé icg@tglg solution

consi st magneti c 1ayer,” an i

. layer nd ot her layers.is for in,a normal process .

ciec BRI 0P TONES I SN e DL eSS B e c, imital)
substrate 101 having a central opening. The nmagnetic

posjtipner SipBarys therseepndfpdyetuldiving reehanismh 3liives therseegrsirmozzle pivot
102. The magnetic layer 103 is formed as a thin film

armab totpreotém therdéretiquest atovi Ag i Fif. 3A 6o thatkde lseaoad cdSzhddolution
sputtering or other processes. Fig. 17 illustrates a

jectioR POrtSL dRad to5thé Bedodlsy Akcdnl§i. 108 i  first' (i
qesﬁ%??rate 101 with varioﬁg f?lngl To?gggpﬁﬁg%gg%@nﬁpeﬁmt(L&’

init%@é%é%tiloé.a?’ g}[}% ?&i&@glﬂgg%ﬁ?céﬁs F}g%t?o%tﬂorrt%fig rn{oa\‘/%g t& I”olltoUvethe first
coating solution ejection port 23 and the second rinsing solution ejection port 30 is moved to
follow the second coating solution ejection port 29.

[0061]

Next, as illustrated in Fig. 8, the cup housing opening and closing mechanism 36
moves the cup housing 34 to the housing position from the non-housing position. Thus, the
substrate 2 held on the rotation axis 12 is housed in the cup housing 34.

Next, as illustrated in Fig. 9, the pivot driving mechanism 42 drives the pivot arm 41
to pivot in the direction of arrow C in Fig. 9 so that the cover 43 is moved to the closed
position from the open position.  Air is sucked out of the discharge port 39 and supplied
through the clearance d2 between the cover 43 and the air control member 40 and through the

clearance d1 between the bottom 37 of the cup housing 34 and the rotation axis 12. The
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| ayer is patterned in a plane configuration in
accordance with a magnetic recording pattern to
provide a resist pattern. The resist layer is forned
in the followi ng manner with the doubl e-si ded coati ng
apparatus 1 that has the configuration described
suppisdwe.is flade toohewtlignegh thesupbovsang3 Ao isdischargedefrom the discharge
magnetic | ayer 103 forned thereon is used as the
portSYbs Wiefl @vLunifdRbPindsa spaceisd whichdiriifisuppled 6i.e.,idspate in which the
initial state of the doubl e-sided coating apparatus 1,

4G BRSLE AR {0t st i or g,
th [ t.h .
e N TR b R B PR AP RRAR R g osion
position and the cover 43 is in _ its open position. The

axmcl@rf@ refptegha Rradgtepaingd retrdonal pracdat Ehosybsiras dris B optated in
the receiving section 11 a of the chuck 11 and the

accdrdancs egth tbeirotdtidnal direntiopwed therrptativhad speadaif vhewptatootaxon 2.
11 a. Inthis manner, the substrate 2 is kept

[00émri zontally on the rotation axis 12. [ 0060] Next,
conponents are turned on. As illustrated in Fig. 7

the Nfdvt S jiRisMfed G § F§ Y HRRRAPIVSMIvVinG FeVRidnl §7 tih(léstthe first

nozzle pivot arm16 to pivot in the direction of

Al ha h f
B B B B PR o B B St A o

for %ﬁ?gﬁ:@%tmpg%%hf;tiog}p fgpro%gnqgtg)h gélg%fl( h ggﬁtin;grslfa‘rl}ql):pésm?)n from the second

mechani sm 31 drives the second nozzle pivot arm26 to
(i.e.prandby) poditien. di Simdlailprihofecand pivordriving FieghanByn 3b dtikestthe second
the second coating solution ejection port 29 is noved

nozkle pivift afi® 06 Itkdpiwst BaBe ofedtion®f arrsivandh ¥l %1 BASdotth@&rhd &jeetion port 23
the first' (i.e., initial) position. e first

for {}{?Qﬁ%ﬂ&aﬁﬁ ébtlﬁt% 1SRkl eNmMRAMWitd @% leSatRVRHy 2%0951&1811 lﬁ%‘ﬁ’l the second

rst coatlng solution eje tion port and
e SR PR AL PP SO 2R3 IRl e o
coating solution ejection port 23 and the second rinsing solution ejection port 30 is moved to
follow the second coating solution ejection port 29.
[0063]

Next, the coating solution supply unit 20 supplies the coating solution to the first and
second coating solution nozzles 18 and 28 so that a predetermined amount of the coating
solution is ejected from the first and second coating solution ejection ports 23 and 29.

In this manner, the first coating solution ejection port 23 can apply the coating
solution to the upper surface of the substrate 2 while scanning across the upper surface of the
substréte 2 from the inner peripheral edge to the outer peripheral edge. Simultaneously, the
second coating solution ejection port 30 can apply the coating solution to the lower surface of
the substrate 2 while scanning across the lower surface of the substrate 2 from below. Thus,
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[0061] Next, as illustrated in Fig. 8, the cup housing
openi ng and cl osi ng nmechani sm 36 noves the cup
housi ng 34 to the housing position fromthe
non- housi ng position. Thus, the substrate 2 held on
the rotation axis 12 is housed in the cup housi ng 34.
the Nexihg selation tanster agtplidd tonbdh the Wpet del loweosurthcesvofrthe substrate 2 at
mechani sm 42 drives the pivot arm4l to pivot in the
the Sinkeaghéon of arrow Cin Fig. 9 so that the cover 43 is
noved to the closed position fromthe open position.
,r is sucked out of the discharge port 39 and
s&pplied through the clearance d2 between the cover
d the air. cantrol nber. 40 and t hrough th .
ol e P eRTel e isRIBAerAE B GO P SR 4 TPRETEU fldbeFrRgine
34 and the rotation axis 12. The 39 supplied air is
soluiigti@nd thefscgwsnend ofithi firplcoaiing yRdwINRjeawnaey 23sthe ejection amount
di scharged fromthe discharge port 39. Air flows
of thmé(fating‘sg‘luﬁ'sd)rnalei the sjzatien sroowt iof theaioating s ugl ineltk second coating
(i.e., a space in which the substrate 2 is disposed)
“mﬁ§n§kkﬁgypg¢g9by the cup housing 34 and the cover 43.
xt, as 1llustrated in Fig. 10, the rotation driving

a pr eg efﬁ‘g? c%at% é’o?&tﬁr{@e&fg i‘t% Cft)@(fﬁﬁie %g ﬁfn%g %O%Ward and

ernln ronal “speée
t hus,rot at ed r dan onal

t t
the SRR P E I PR ERF U PrD AL e Rt BN R #%q Wyl Accordingly

axis 12. [0062] Next, as illustrated in Fig. 11, the
the poating spiutien eieeiedifingn thectiestips aptt 23 @ Wesscoatiag sqlutiqn ejected from the
nozzle pivot arm16 to pivot in the direction of arrow
ejecloniportP9chehdve diffetehdly. t Urdee tlectan@copditionZ& apbbying the coating
first coating solution is noved to the third (i.e.,

sol @RAL(ERY tisd §édtlonRefiulnt &Y the adkintd ?@ecﬁ@ﬁﬁ@ doatfnl s6lution ejection port),
standby) position. Sinmlarly, the second pivot driving

DR b
the '885{ rﬂi%e'pf%}n drnet}é? oﬁ@&c%rr(gs\f %%for%]t%ﬂh\é\%gic%i %ﬂdtzti}e t<:821t1ng
ctjon por .for e
laY?r SHRBNERR 16 T e EHfRrel e 8 seosL g Caes BV B b pickness.
fromthe second (i.e., standby) position. The first
ri nsiribe ewiting |a9pméqueét hoyevgn sico e ejeqtion athonnt dfdhe egting solution
the first coating solution ejection port 23 and the
andste ecath spe¢isofithe Sedt ubatong sejutioh efeotigopdrt 38 andthewjeetionr amount of the
coating solution and the scan speed of the second coating solution ejection port 29 are
controlled independently, these parameters can be independently determined so that targeted
film thickness can be obtained on both the upper and lower surfaces of the substrate 2.
Accordingly, the coating solution can be applied to both the main surfaces of the substrate 2 at
the same time in the targeted supply amount.
Ingression of the coating solution into the central opening 2a can be prevented with a
configuration described below: the central opening 2a of the substrate 2 is closed by the
receiving section 11a of the chuck 11; the coating solution is moved toward the outer

peripheral direction due to rotation of the substrate 2; and the coating solution is ejected from
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foll ow the second coating solution ejection port 29.
[ 0063] Next, the coating solution supply unit 20
supplies the coating solution to the first and second
coating solution nozzles 18 and 28 so that a
predeterm ned amount of the coating solution is

the gp@tmeubrisr2Grand (38 6 oniside afi thegmseipherabestee ipagitign pithe gantral opening
ej ection ports 23 and 29. In this manner, the first

2a of fiad dubgtrgehbut i on ej ection port 23 can appl y the
coating solution to the upper surface of the

[00 bstrate 2 while scanning across the upper surface of

substrate 2 fromthe inner perl pheral edge to the

%ffﬁ?ﬁra ; ‘?‘ﬁﬁﬁa ed 1@?%?}?—3?}“3' ; ?)?V%SH?SX b gbergﬁam g‘?%mves the first

coating salution to the | ower surface of _th
nozzlgipétqt A8 18 RPIoE e Aistign L pESY BiHa P ddrsodiithe frss poating
the substrate 2 from bel ow. Thus, 40 the coating
solwivhgjactinn part 2Bds moped todhe sechnd h.e.Istandpyarosisind ftqm\/éxe fourth (e,
surfaces of the substrate 2 at the sane tine. [0064]

coatiierid)Hokitlon S €Thé Sdondpiepediiieng neclemisn ®1 8ritdiehe second nozzle
ej ection anmount of the coating solution and the scan

p1V(t§tpa§§1C§60tfo tp%lﬁ i e SHireCRA dBrovPB Y BB, BA §FhhORe BQohd %gatmg

he ej ection amount of the coating solution and
solfs4 o 3R %Hlogf%@tt.ﬁgﬁetés% o Sl By ?tf’o%om the
so] uti.on e1 ection port e%hs the coati n sol ution
secoRsiRRETEth het- C‘?aﬁ’élg%@d}?ém@Batl ) figst Figeing polEfiue eipgiipn port 24 is
port 29 ejects the coating solution upward.
movetiorfdilenyiths first brating selition ejottian mont 2 altthelsdcondiriniag solution
ej ection port 23 and the coating solution ejected from

ejedthd pori FLisin®dvepas folRY thebevoad dbitfrgr sehitioy ejebhisteport De.
same condition for applying the coating solution
(’)6’} , the ejection amount and the scan speed of the
oat| ng solution ejection port), the coati ng | ayer

OB, SR BRSR AR s o KOG e porion s 12
to a? ;;;&&%%gged rotatlonglespseeeci: onIdhens?llbsr}crefc"céJ 52215 t )us Eg }/o?atgcll ];rr aecrcgrndtance with
the rotational speed so that the coating solution spreads out on the upper and lower surfaces of
the substrate 1. The rotation driving mechanism 3 stops rotation of the substrate 2 after a
predetermined time has elapsed.

When the substrate 2 is rotated at a high speed, the coating solution applied to both
the main surfaces of the substrate 2 spreads out toward the outer peripheral end due to
centrifugal force to form layers of uniform thickness. Thus, the coating layers of uniform

thickness are formed on both the main surfaces of the substrate 2.

[0067)

However, if a coating solution of high viscosity is applied, the coating layer becomes
thicker at the outer peripheral edge thereof coating layer due to surface tension of the coating
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In the coating apparatus 1, however, since the

ej ection anount of the coating solution and the scan

speed of the first coating solution ejection port 23

and the ejection amobunt of the coating solution and

the scan speed of the second coating solution ejection
solupont Hohegaating byer igldried in thitegbatn thetormya resibtdger, thickness of the

paraneters can be independently determ ned so that
obtdimgdgetiedayer besonidiilake asiss @as feeiphdtibddged Myubloh bubishréte 2 having

upper and | ower surfaces of the substrate 2.

a coéﬁﬁ%faqg\glll(}ée tHiDine %bﬂl@? %%éﬁth@%u@é‘?g@ﬁzeé‘%@dg@ Us€d for the

e main sur aces o0 e substr t e sane
r su o n Qn_of
manFick ¢ & 3R RRR s MR AP 1y P B 50Bn BoghtFacion s
prevented wth a conflﬁuratlon descrlbed bel ow. the

formagdwith p SBEWAT. Hyy Spampsr ViH &e siprc 3t drcgntpaliportiqny¥len pygssedhagainst a
receiving section 11 a of the chuck 11; the coating

surfges| efithoresistlapiene drangfoma patiehe oA eresulyaéhﬁe phesferred pattern may
direction due to rotation of the substrate 2; and the

becéaiuelgarsol ution is ejected from4l the ejection ports
23 and 30 to outside of the peripheral edge position

Klfe 1R ehCRbIea dARSH i Pappat®f 1 §MGe Efé@&{treﬁ{b%dgner{t QR%Rker, the

as illustrated in"Fig. 12 first plvot
rms%lnrg[ﬁrefgge% scn@gé 1Z:ﬁgr5|8\?//efs:a(1:1:er)](§enss1gfz %Batm %}éﬁf%t ﬁxeﬁu er peripheral
o that the first coating Iutlon ej ection port
ed ggsn gr &4 cpgingrlayes @ Bwéormthéi,neet andby) position
fromthe fourth (i.e., coating end) position. The
[006%cond pivot driving nmechani sm 31 drives the second
nozzle pivot arm26 to pivot in the direction of

ar r oz fBastrdledindig. 38, & rbfadibn HHeing aeehshian atfirsirives the rotation
solution ejection port 29 is noved to the secondary

axis ??Mta?e% at% precﬁe&é’i‘ﬂﬁj&ﬁ)roﬁﬁ%atl spredfl 1 ARk LR traRECR MR Ytated in

e.’, coating end) po |t|on The first rinsing

accialitd §i feEbligh Bitesriof holt oo ARRYG S@%ed" Onf'&ﬁ% ﬁ%%élca&hs 12.
r|nS|%8 solution ejection port_30Q is

t he Neddhe s atvohgruae mechaisn 4 & driyes tﬁeflfstzlgzzlf etyets?rrm 16 to

pivot so that the first rinsing solution ejection port 24 faces the outer peripheral edge of the
upper surface of the substrate 2. Similarly, the second pivot driving mechanism 31 drives
the second nozzle pivot arm 26 to pivot so that the second rinsing solution ejection port 30
faces the outer peripheral edge of the lower surface of the substrate 2.

[0069] -

Next, the rinsing solution supply unit 21 supplies the rinsing solution to the first and
second rinsing solution nozzles 19 and 27 so that a predetermined amount of coating solution
is ejected from the first and second rinsing solution ejection ports 24 and 30.

The first rinsing solution ejection port 24 applies the rinsing solution to the outer
peripheral edge of the coating layer formed on the upper surface o.f the substrate 2.
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The rotation driving nechanism 3 controls the
rotati onal speed of the rotation axis 12 to a
predeterm ned rotational speed. The substrate 2 can
thus be rotated in accordance with the rotationa
_ speed so that the coating solution spreads out on the

Simyltepusdn dh swaend SusRgelyties cjeativa P apalies the rippiag solution to the
rotation driving mechanism 3 stops rotation of the

outes phisplreat]l edge aff the coatingda el déorarediangble tawee stidiscealf flpsabistrate 2. In
Wien the substrate 2 is rotated at a high speed, the

this GRALENGhe $RkiHpIsOMtiBR upPlitPtoRRS Butet %‘@iﬁl‘i@faﬂ ed®dér dfareoatthg layer

- the substrate 2 spreads out toward the outer

fomf?e%rdrpéﬁgﬁ ?{' the! iﬁi Q@rtf%c%s ?ﬁl@ts{lﬁsﬁ.%%ai atftﬁé Génd mE.Or ?he rinsing solution
ayers of uniformthi cknéss. us, the coating layers

. of uniform thickness are formed on both the main
dlSSQ{YF?ﬁ’@égatBTgﬁo ‘°§lP€§tfq1§'te 2. [0067] However, if a

coating solution of hjigh viscosity is applied, the

coatliha gontzg} sectisaconisgls thingietion amounhef heriaping selupereptdhe first

edge thereof coating |l ayer due to surface tension of
andts@nd omkinpgolufidn sfektidn perts A4f anidl3d indetehdentlyayer i s

dried in this state to forma resist |layer, thickness
[00%f] the obtained resist |ayer becones large at its

outer peripheral edge. |If such a substrate 2 having a

coatAd e thic . N .
out A Rlne APREGa SHERT 2P ERRE: LAEHE bl Bovgpuard inan
di scret netic r.ecordi.ng .medi um jn whic . :
anef e COR T Sah. GRS SoHPRER T HPrb L DA e Eopsing solution
stanmper will be raised at a central portion when o
upvwsrds sterosdjpgliisthe sinsigg selatien eiected fopethe siection pert 2 and the rinsing
transfer a pattern. As a result, the transferred

sohpmhtegacredrfeym tHeesj anien pocl 3®drehatendiffrentdpu bl edes tlebesdme condition for
coating apparatus 1 of the present enbodi nent,

appRRNENR rinsinB BolukibA 8.8 I tHe fRtiBE Bino RS RO aR BRER of the rinsing
renbves an excessive coating |layer at the outer

AR G388 BN e 00 PR g o
lowtlegfe q%tsﬁ {h% r;ugsrtria\t/ej Egec%%?eg%?gfesf@n? first drives the

In the double-sided coating apparatus 1 of the present embodiment, however, since
the ejection amount of the rinsing solution at the first rinsing solution ejection port 24 and the
ejection amount of the rinsing solution at the second rinsing solution ejection port 30 are
controlled independently, these parameters can be independently determined so that a targeted
supply amount of the rinsing solution can be provided on both the upper and lower surfaces of
the substrate 2. Accordingly, the rinsing solution can be applied to both the upper and lower
surfaces of the substrate 2 at the same time in the targeted supply amount.
[0071]

The rotation driving mechanism 3 increases the rotational speed of the rotation axis

12 to a predetermined rotational speed. The substrate 2 is rotated in accordance with the
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axis 12 to rotate at a predeterm ned rotational speed.
The substrate 2 is then rotated in accordance with
the rotational direction and the rotational speed of
the rotation axis 12. Next, the first pivot driving
mechani sm 17 drives the first nozzl e piyot arm16 t
rotationabspesg. ¢ Raiatlt)’h et the substiatesismiprost ascostinglye c s ﬂp‘bs(qbstrate 2
24 faces the outer peripheral edge of the upper
is rotated A @ehigh speed, thebissingsadution Sinliet 40 the outen pepleoal ddge of the
pi vot driving nmechanism 31 drives the second nozzle
coatfigM@yeras spudtoft Be Ruteoberitheidl aligd WailS p&dallly disst$viAg the coating
solution ejection port 30 faces the outer peripheral

soluﬁglge ?lfn.h ehfr:élelxgé’%@ﬁle S q8yer bt fh@%uﬁa’t‘ ?éﬁfﬂ@ieﬁ ea%e {sqglﬁg‘]f

nS|ng sol uti on supply I't" 21 su I es t
ACCéIIgPIal{’] 0ﬁ '1}% aggr ; sgﬂaclgv;si% & gfm ggrg)?snt &riié{éﬁp?&l‘ieral end to the
anmount of coatjng solutign is ejected fromthe first
outes periRheEd) 589 £ 8 FigViistiut Tla%rOé?té)mr%nqo@?%w Sptarsthe rotation of
The first rinsing solution ejection port 24 applies
the subetrate Bsifteya sredeteimined tmethes olapsad. peri pheral edge of
the coating | ayer fornmed on the upper surface of the
[o0BQbstrate 2. 43 Sinultaneously, the second rinsing
sol ution ejection port 30 applies the rinsing solution

Lo W&, 29 ll’ﬁlfsﬁal@s id PRe1alhefne %t thﬁn% %Eha[h@sﬂl ay @flves the first

forned on the | ower “surface o the substrate

mann the ut.i on u the
nozéupévot By ?Eiioep%iw o B aRtebsiRolgo &f?giwn 7z if Hpved to the
ach of the.main surfaces of the substrate 2 at th
Stanéhi‘réo%lil?ﬁa Stralarly.ihs srgoudpiypt iving meshanissa 31 Agv %Sdaf p3rgnd nozzle
solution partially. The control section controls the
pivajagot2iodn pavod sthabthe séeond icpatinggsodsiontejastiomport B8 if mpwed to the
and second rinsing solution ejection ports 24 and 30
gmmﬁgggﬁﬁa@ntly [0070] The first rinsing solution
ejection port 24 ejects the coating solution downward
Um7ﬂ an angl ed manner- and the second rinsing solution
ejection port 30 ejects the coating solution upward.

'é\jcg Gxt, nrﬁgé%ii‘,is(traga% %E ItlﬁgthF rclﬁgﬁtl odriy hge ?nte%arﬁs%)gnstops rotation of the
rotation axis 12. Rotation of the substrate is stopped accordingly. As a result, as illustrated
in Fig. 18, the resist layer (for example, 200 nm-thick) 106 is provided on the surface of the
magnetic layer 103.

In the double-sided coating apparatus 1 of the present embodiment, a uniform air
flow is generated in the space surrounded by the cup housing 34 and the cover 43 in the

preceding steps. Thus, the coating layer can be dried uniformly and adhesion of dust or

other substances to the coating layer can be avoided.
[0074]

Next, the pivot driving mechanism 42 drives the pivot arm 41 to pivot so that the
cover 43 is moved to the open position from the closed position. Next, the cup housing
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solution ejected fromthe ejection port 30 behave

differently. Under the sane condition for applying

the rinsing solution (e.g., the ejection anount and

the scan speed of the rinsing solution ejection .

ports), the anount of the rinsing solution reaching _ )
movementuppehanisur ¥aueveanie cupshoubimgert dowmtvgedsathat the cup housing 34 1s

substrate 2 becones different. In the double-sided

move@& theGoaihpasiag pssitlorofrofihbe Rosigniosiishodi ment
however, since the ejection anount of the rinsing

l@of§ [ution at the first rinsing solution ejection port
and the ejection amount of the rinsing solution at

t he,secand. rinsi.ng. sol uti,on. e 0N PO 0 _ar
con Nrséé}’ I%éedﬁrismgge et lflflc,haflﬁreds gf%ré\?eg rtrltel13 {é}rs%g%zg % Qe)}l yotarm 16 to
. independently determned so that a targeted _supply .
pivoaroistdisetian et apopsBing ke i sethatthn fi5d cgﬁ“g\& QUG RGP port 23
the upper and | ower surfaces of the substrate 2. o
is mAeabiodha sy (i.¢,heitinl) pesitign Stohuthee eerond fi-destandpy) pebitian.  Similarly,
both the upper and | ower surfaces of the substrate 2

the Rtohdgiverdyiid Mechafishh®l Gavegahe skcondpdazieapivottirm 600 plvbot in the
The rotation driving nmechanism 3 increases the

direE@SrAA 2R As e8RS 0 sd M8t Mhekaldn8RoagSsolukidnlefecBon port 29 is moved

predeterm ned rotational speed. The substrate 2 is

di.n.. . ith the . LOon d.
ot i BH A REVEARES L SroRE P ouhRhLbeiiin Tory.

When_t he substra 2 1s rotated hi gh speed, the

ri ndieth téw%ﬂr%ﬁﬁlﬁwpgé%e FystRETs {)%?Orﬁ]s? PBE’Qﬁ’a‘?‘e YRgfE and lower

of the coating |ayer is spun off the outerkPeriphera
surfechydhesbof ie rqmagvied dilony the irete o fxig 12 héthe dlaublapided soatingipparatus 1.

Thus, the excessive coating |ayer at the outer

[oopari pheral edge is renmoved. Accordingly, a coating
| ayer whose thickness is uniformacross the inner

per i phglaliveanBotQ it i dofbleaiddaRbbRiEsParaBRA §8Re Bfesent

provided. The rotation driving nechanism 3 stops the
e BB S HREHAS oficd L B Ry A B st
b B oS SRR P S 2 giont

coating solution ejection port 24 is noved to the
the upper surface and from the second coating solution nozzle 28 which ejects the coating
solution to the lower surface. Accordingly, different from a configuration in which the
coating solution is applied to the first main surface and subsequently to the second main
surface of the substrate 2, the coating solution can be applied to both the main surfaces of the
substrate 2 in a simple process and in a short time.
[0077]

Since the ejection amount of the coating solution and the scan speed of the first

coating solution ejection port 23 and the ejection amount of the coating solution and the scan
speed of the second coating solution ejection port 29 are controlled indepehdently, the coating

solution can be applied to both the main surfaces of the substrate 2 in substantially the same
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standby position. Simlarly, the second pivot driving

mechani sm 31 drives the second nozzle pivot arm26 to

pi vot so that the second coating solution ejection

port 29 is noved to the standby position. [0073]

Next, as illustrated in Fig. 15, the rotation driving
amoyat toaliars therogting kayetstod undarmp thigkmess. r ot at i on axi s 12.

Rotation of the substrate is stopped accordingly. As a

r es ke doalsledslded sbatdtgedbpatatushi igcludés the Hiest k@sing tsoludiy®hozzle 19

(for exanple, 200 nmthick) 106 is provided on the

whiSh Eib&S ehetinstf}& ol TRANME tHeCodt@REipAGA:. ed%@ of B coating layer formed on
doubl e-si ded coati ng apparatus 1 of {he present

enbodi pent uniformair  flowis.generated in the. . .
the GERR SOTERn0 R AR PB Bgser R RN Br® 20 YBeh ccts the

. 43 in the _preceding steps. Thus, the coating |ayer :

rinsggrsolgiog At kg Oﬁmrpev%walefﬁae abithe sp@nedayddermegron %@ Hyer surface
substances to the coating | ayer can be avoi ded. [0074]

of tiesubstrathd. piXith thigrdopfigeratrer leaien i wpating saketiont ¢fdhighi visgosity is
arm4l to pivot so that the cover 43 is noved to the

used phichnasy foran doatng dyer ledvirpaskcpnbicty 1arpe thiekiiess hithe outer
housi ng 45 novenent nechani sm 35 noves the cup

peripALtai Sibe IerARUINRS ChirRe tdiRlont 1 KRsROUSHING 1% hthe outer

hmoved to the non-housing position fromthe housing

pOsition. 075] <Ne th { rst pivot driving
erRb i B BRI RE bt Po201 e pi vot arm 16 to

pivat in the direction of arrow Bl in Fig. 3A so_that

t he Ipitiis pagpgt; thg gesdy ff@iersolfp%‘rl&wzlﬂmp@#cam% can Be fypgd on both

to the first (i.e., initial) position fromthe second
surfapesent, thessudpiehiy ¥ ipesimploprocgisandan b phort time. s dccordinglyvwhen, for

driving nechanism 31 drives the second nozzl e pivot

exafiple, GtdntpePls\éssedaddimt tih Juefatd ithOfesitk 9@t BZransfefa Pattern, the
3A so that the second coating solution ejection port

surif%ge bSthEPARY layElggﬁd("tﬁ? Eﬂal:lﬁ)tg{ %r% (:Iirtl)a)?)e 1o bl'a!s% Edttct RPSHch bBRr so as to

romthe secon [ posi tion.

transfer the pattern precisely to the resist surface.

[0078]

| In the double-sided coating apparatus 1 of the present embodiment, since the
receiving section 11a of the chuck 11 which holds the substrate 2 has a device to close the
central opening 2a of the substrate 2, ingress of the coating solution into the central opening
2a of the substrate 2 can be avoided during application of the coating solution. Thus, the
resist layer 106 can be formed on the surface except for the central opening 2a.

Accordingly, a magnetic recording medium in which the substrate 2 is manufactured
by forming a magnetic layer on a non-magnetic substrate can be held precisely by a chuck of
a recording/reproducing apparatus at the central opening and thus contamination of the chuck
or other devices caused by the resist remaining in the central opening can be avoided.

[0079]
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Next, the substrate 2 having the resist |ayers 106
formed on both the upper and | ower surfaces thereof
is renoved fromthe rotation axis 12 of the -
doubl e- si ded- coati ng apparatus 1. [0076] As descri bed
above, in_the doubl e-sided coating apparatus 1 of the
pr edisHt as isBaiedinkie. théheoueinpgresist an'f:romdanattﬁened in a plane
applied to both the main surfaces of the substrate 2
configurhtivn inaweortiane Withothe triagndticrstordngtpantgmsolante provide the resist
nozzl e 18 which ejects the coating solution to the
pattétBA@y. surface and fromthe second coating sol ution
nozzle 28 which ejects the coating solution to the
|l o 1 rdi I Cp
contig ik PO ey eP G A Rked Bibl Tk Blanhd 18 hunges which is directy
applied to the fir i n surface. and_ subseque to .
prespHERgad R s ey oS 10§ B pve e gf&ﬁél?&haqressz PRV cultng resin s
coating solution can be applied to both the main
empioietl g éle 1661t Hie paterbsan ke éormedrihrpugh photelithperepks and
in a short tine. [0077] Since the ejection anmount of
[008(0je coating solution and the scan speed of the first
coating solution ejection port 23 and the ejection

amo udta@pertdhepl6RAH Ak sboYéIbloRBssansl hdVe aThRArack PERGn %brmed by,
the second coating solution ejection port 29 are

I . o . el o

for SIS 15t R BIBERENY on e EPBIT NioOMh AR By Bess and
in.supstantjally the sane, 46 anount,to formthe

corg R R R 7 ot AR AR RILEY b aP BB SRy
coating apparatus 1 includes the first rinsing )

Howgyentany matesials may be employpd af leng gs thes aehined thy og@pmqsmbed above.
at the outer peripheral edge of the coating | ayer

In afiditionr do thre trackefon perdisgiddtacervof sigrtad patenss suchens 2 tawsd pattern, a
the second rinsing solution nozzle 27 which ejects the

gray b&tR! fagtedOdndtal RBarfBle bhteerR Wal be BSmhdanRBthe 8kGE. Of t he
coating layer formed on the |lower surface of the
w0§gbstrate 2. Wth this configuration, even if a
C

ating solution of high viscosity is used which my
o SERLT Y oPB R HEESR! MRS i
surface tension, the excessive coating |layer at the
resigipagtern 107 is formed to provide a portion in which the magnetic recording pattern is
magnetically separated.
Magnetic property can be modified by, for example, exposing the magnetic layer
with the resist pattern 107 formed thereon to reactive plasma.
Examples of the reactive plasma include inductively coupled plasma (ICP) and
reactive ion plasma (RIE).
Next, the resist pattern 107 is removed from the magnetic layer 103.
The resist can be removed by, for example, dry etching, reactive ion etching, ion
milling and wet etching.

[0082]
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peri pheral. edge can be di ssol ved and reaned In this
menner, the resist layers 106 with uniformthickness
"can be formed on both surfaces of the substrate 2 in

a sinple process and in a short tinme. Accordingly,

when exa a_stapper, i1s pressed against the

ohr s Yot oot b Blre 0 st e gbi Heyarars opmed en dhe magnetic
surface of the resist Iayer and the st anper are nade

layard 024 ose contact to each other so as to transfer the

pattern precisely to the resist surface. [0078] In the
doublte-modatiediiat 1039 s appRaly drortddd of forehgrr thiefilin of diamond-like
enbodi ment, since the receiving section 11 a of the

car&ﬁbtﬁfbu ﬁ PV@VDh bixqh 6t 1thRe SRS, atﬁleaublﬁ%ntaia%\@aﬁ ®elfSrmed by, for
: c ose central opening 2a of the substrate

ress of th t.in ol ut
eXamﬁ’en‘t dihepdivindd i né%ﬂmﬁé"l&\}%? 8%8 Stiﬁf?‘fe Q the
§at|on of the coating solution. Thus, the resist
IHOWS e% 96 can be formed on the surface except for the
central opening 2a. Accordingly, a magnetic recording
[008&di um i n which the substrate 2 is manufactured by
form ng a magnetic |ayer on a non-magnetic substrate

can Aeddetiskdpbece, sethis hynafacttiak pfifcessathe magnetic recording medium
recordi ng/ reproduci ng apparatus at the central opening

is neRd ARk £QRE ﬁiﬂoﬁ%ﬁ% Q8O torhfiSy HRWEH st pafierR i\ &IcoHBMES §5th the

caused by the resi remai ni ng |n the central opening

79 ustr n FLqg. ..
mafife ok Biforn o B pt(= OE mBed 150 G BH ehduhe wien
pl an confi gyr %ﬂon,ln ccord ce wWith the magnetic
reaftize Ky TR e STisksrerigTping Hhairoterive laksrs ind {hap paplying a
107. The resist 106 | ayer can be patterned using, for
lubrisantp| Ehusaresetivtiydretwigandhe magnéticdeydryand pracdweplasmyaisrisereased.
the resist |layer 106 from above and wi th high

pr essysimothdrfapphdach) thengagresic fedosding Mt yeshanbe ta@ufactured in the
resist, the pattern can be forned through

follBWH Lt Ash REmARN e pFRQSRE layer on the magnetic layer; forming a resist pattern in
accordance with the magnetic recordin;gr pattern using the double-sided coating apparatus
according to the invention; and then modifying magnetic layer using reactive plasma. In this
manner, the need of forming the protective film after the reactive plasma treatment is
eliminated and thus the manufacturing process becomes simple. Such a configuration
provides an advantageous effect of improvement in productivity and reduction in
contamination in the manufacturing process of the magnetic recording medium. The
inventors confirmed through experiments that the magnetic layer and reactive plasma can be
made to react with each other even after the protective film is formed on the surface of the
magnetic layer. According tb the inventors, the magnetic layer, which is covered with the
protective film, and reactive plasma are made to react with each other because the protective
film has voids into which reactive ions in plasma enter and react with the magnetic metal.
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A stanper enployed in the above process may have a
fine track pattern forned by, for exanple, electron
beam | i t hography, on a netal plate. N, which

sati sfies hardness -and durablllty demands for the

process described aboy npl oyed as ﬁ st anp
Alteﬂéﬂﬁéf@bfr reaghie igay @AY a1f§15ﬁﬁyth5 @r%%wsﬁéta agd 1¢ag ghea@agrhf@y layer.
achi eve the object described above. 1In addition to :

the tracks for recording data, servo signal patterns,
such as a burst pattern, a gray code pattern and a
preanbl e pat TRDUSTRAAIDEPPOIUARINITYh the stanp. [0081]
'hbxt magnetic property of the magnetic layer is
?Ifled in a portion in which no resist pattern 107
|s formed to provide a portion in which the nagnetic

L?SS\I il b8 ReioferBBrgh: e it Eyadf Rihs paracs

magnetic |layer wth the resist pattern 107 forned
whiglp él?lék?ﬁ acgatingaelytipa to ferassisEagsrp P B1agreticaysra arovidgd on both
pl asma i ncl ude inductively coupled plasma (I CP) and
surfaeaeif ia\disci-shapqul sabsteat¢ RiVEg a bientta] opdméng: esi st pattern
107 is renoved fromthe magnetic [ayer 103. The resist
can be renoved by, for exanple, dry etching, reactive
ion etching, ion mlling and wet etching. [0082] 48
Next, the protective film 105 and the lubricant |ayer
are formed on the nagnetic |ayer 103. The protective
film2105 is usually provided by formng a thin film of
di anond-1i ke carbon through P-CVD, but is not limted
thereto. The l|ubricant |ayer can be forned by, for
exanpl e, applying and then drying a
| ubri cant-containing solution on a surface of the
protective film
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[ 0083] "As described above, in this manufacturing
process, the magnetic recording nmedium. is

manufactured in the followi ng steps: formng the

resist pattern in-accordance with the magnetic
recording pattern on the surface of the magnetic

| ayer; treating the AR with reactive pl asma;
removing the resist; re-formng the protective |ayer;
and ltAdoutdppidgd ngatmg appiynius asrd. to T 2 coatangtlayertop both main
bet ween the magnetic |layer and reactive plasma is

surfd§ bEasEdtratbSvieO el SRS u ﬁplwlgmmhg Solif6®{cth8 ghain
medi um may be manufactured in t foll owi ng steps:

surf%c%g 'Hp'%%tl%l@ ?%%“g%@%g % t%}e{rt]@ixrﬁf cagg‘icr:l% ?tgeaér?cagﬂg\n E({)l&tl&@ﬁéesﬁnread out on the

@fetlggreco attern using the doubl e-si ded
main S{4CkY P& ¢BB¥di ng to the invention; and

t hen nodi fyi ng nagnetlc | ayer usjng ctive plas
| n ERPationgrkyiag meChanisip Sl copPriss iy h?lﬁ@gﬁ??f#lé%lﬁm\f%r holding the
filmafter the reactive plasna treatnent is

subsstaterdt izt @atralnebenings thevetatiemdrviog oreichanipn dosing thesbsimale to rotate
sinple. Such a configuration provides an advant ageous

in a@frt@ferétial dipgctivgTENt in productivity and reduction in
contam nation in the nanufacturlng process of the

MagReliGolfoR rcgétﬁ% HiEh CJIH seks a\fﬁ&téaaﬁn&wmd’nrﬂ%qﬂe through
throug experlnent at the gnetlc ayet and

cti na .can b to re ct ot.her
wihigl B o fna o R F ettt i £RRF pigfh & éleshf%%% A¥Shoving
surface of the nmagnetic |ayer. Accordln
meghagigmtior the frseopipgmalition negee Whigh ensrates S\ﬁé%t @aatwgtSﬁlutwn
the protective film and reactive plasma are nmade to
nozrle ac mowe stthetig hoasingeplutiet ajgseort prat pf bt @orily s mévedno beps the first
voids into which reactive ions in plasma enter and

maih §aFhcewlile By kapgaahy Goftthafirst ARirfbireicBgdndvel y,
reactive ions may diffuse in the protective film and

r ea%zhe&ljllﬁi é&ﬁﬂﬁﬁtc'oﬁu 1ch %T@s’%l-seéﬁ{al—do%% Lolltton nozzle

[ 00 |nvent|o rporated in

e uble Jded a n ratus

e 48 eitnlnsg Bisr et e 4 SRR BBl gypstrate and 2
magnetic | ayers provided on both

moving mechanism Tor the second coating solution nozzle which operates the second coating

solution nozzle to move so that a coating solution ejection port of the nozzle is moved to scan

the second main surface while being kept away from the second main surface.

2. The double-sided coating apparatus according to claim 1, further comprising a
device to close the central opening of the substrate to prevent ingress of the coating solution

to the central opening when the substrate is held by the holding mec.hanism.

3. The double-sided coating apparatus according to claim 1, further comprising a
control section for controlling an operation of the rotation driving mechanism, the first
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surfaces of a disc-shaped substrate having a centra
openi ng. 50 CLAIMS 1. A doubl e-sided coating
apparatus used to forma-coating layer on both main
surfaces of a substrate with a central opening by
supplying a coating solution to the main surfaces, '
solugipa cagtingginiter theispsprcdsution ¢agting snkrivheeindhagnirabsection has a
coating solution to spread out on the nmin surfaces, =~
devicheo eqpail dieurscanaping solngon @ozzixt @ieraved bly ihe imyinge@benansm for the
whi ch conprises a hol di ng nechani sm for hol ding the

firstSbRihg 18 ndBR £HAME dcoRPERHAG solufibn he4A dRfatél by iRGnoving
mechani smdriving the substrate to rotate in a '

e ol dig S ons Crt . . _
mechab SRR Yehdle LORFh Al Porlet Eict bbb SBRLEBaly o ouside
t hrough. which the coating.s ti.on is ejected to. o
of a sy DRpHe les SEEE PLba TR BY Mol iy ifout cjecting
mechani smfor the first coating solution nozzle which
the eppsingsalition o thiecsrtral @aening osteubyrite. nozzl e to nove so
that a coating solution. ejection port of the nozzle
is noved to scan the first main surface while being
kept away fromthe first main surface; and a second

~ sol uf iTaB de@sibisiidd @BétfngVﬁlgb&ﬁnﬁ QBRYrHH@ S0 Blafif ¢ OREkhEORmPiBing a
sol ution nozzle through which the coating solution’is

. _ _ F : . "
confof £ £ cBn B AR PR B8 orhon I BRI, Air:
nozzl e.whi ch operates the second cgatjng. ,solution .
solii65 FPRHREIHL RIS SocPRA SO ERATRG B8: WRrioR (B tpiebfretion has o
~port _of the nozzle is noved to scan the second main
deviggrip indepondiendy sentrr) ap sjsctiemamortoftharoatieg seionelrom the first
surface. 2. The doubl e-si ded coati ng appar at us
coating seldiiorgndézzlecdral am ejectibn amloent afdhpcoasing golatiordfumake sexond
cl ose the central opening of the substrate to prevent
coatilg58l88oPhoiAe coating solution to the centra
openi ng when the substrate is held by the hol ding
mechani sm 3. The doubl e-si ded coati ng appar at us
according to claim1, further conprising a contro

3reictﬁ.g@wI@g{%h]%%?cgqa]%lo%th&gqg%gg?&ez{cg&d?n% tgfclatlrpl %f, {Vggr%}nl e control .

section has a device to independently control the ejection amount of the coating solution from

the first coating solution nozzle and a scan speed of the coating solution ejection port of that
nozzle and the ejection amount of the coating solution from the second coating solution

nozzle and a scan speed of the coating solution ejection port of that nozzle.

6. The double-sided coating apparatus according to claim 1, wherein: the first
solution coating unit further comprises, around the holding mechanism, a first nozzle pivot
arm which supports the first coatihg solutibn nozzle; the second solution coating unit further
comprises, around the holding mechanism, a second nozzle pivot arm which supports the
second coating solution nozzle; and the first and second coating solution nozzles are
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51 solution coating unit or the second sol ution

coating unit, wherein the control section has a

device to control the first coating solution nozzle

operated by the noving nechanismfor the first

coatj ng, sQl uti an nqgzzl e .and the second coatjn _
sup BT PO S B FaF GO LI E RSB g et hat e fmaig surfaces of

the second coating solution nozzle to eject the
the shsirptegs shel fipst and tharpsrondpiyet arimbepivasfalang 4 sunfaee parallel to the

peri pheral edge of the substrate held by the hol ding
substestdrani sm wi t hout ejecting .the coating solution to

the central opening of the substrate. 4. The

doubl e- si ded coati ng apparatus according to claim1,

further conprising a control section for controlling

an ] f t.atl [V hapi s th :

e of THEHh e Sdeh BotoaBhnahs BEL B8 L TEEEB B e o o st movate
. coating unit, wherein the control section has a .
Pivelap AR (55 TerORe R AYS) SEBET UPPosd &I PO holding

the coating solution fromthe first coating solution
me@jepising agththe spatg)esetytion eigedon podof thedirstomwrizlegiwdlarn jand the coating

fromthe second coating solution nozzle. 5. The
solulmnlzjeztion gerd of thetsecumpdappae pives amn areriddepgndentlolsapported so as to be

wherein the control section has a device to

moVditRRE RF Gitet ?g&ﬂﬁi’dl elgd SraheLastal BPerfiPthe HfbskBR to an outer

coating solution from the first coating-solution

pe'@?i‘ﬁ?‘iﬁ%g%&@%tﬁpeed of the coating solution

at nozzle and the ejection anount
of the coating solution fromthe second coati ng
solution nozzle and a scan speed of the coating
solution ejection port of that nozzle. 6. The
douti- dhg deehle-cidad corjingmpraratug scensding 4o plgint 6, Birthemeolnprising a cup
wherein: the first solution coating unit further

housimglispessl, toanoowd thé subisahidiang thelediding swachaniérh helding the substrate,
nozzl e pivot armwhich supports the first coating

whé&elthé el MREFSs moked S18§ORbr %.Q)Iaﬁ oRMhE SRbSA% With hn opening thereof
further = conprises, around the hol ding nechanism a

g ' ' .1.he. d .

e YAPALRORE bR BNl 3L SURRRE S Fin SBERYE ooning o
oatin ol ution nozzles are 52 supported so that the )

cupdipEng s KY BVEY O BE SRBHASGRA S HOHSRBBPS ReRE Walch tgrsubsirate is

the main surfaces of
housed in the cup housing.

9. The doﬁble-sided coating apparatus according to claim 8, wherein:

the first and second coating solution nozzles are provided to extend from outside the
cup housing so that coating solution ejection ports at their distal ends face the substrate; and

the distal énd of the first coating solution nozzle and the distal end of the second
coating solution nozzle are bent so that the first and second coating solution nozzles can be
made to scan with the coating solution ejection ports at the distal ends thereof being close to
the substrate through the opening of the cup housing when the cup housing is in a housing
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the substrate as the first and the second pivot arns
pi vot along a surface parallel to the substrate. 7.
The doubl e-si ded coati ng apparatus according to claim
6, wherein: the first nozzle pivot armand the second
nozzle,pi.vot arm are di sposed symmetric about the
W“H%Pd?ﬁ"mﬁg%ﬂgﬁﬁéﬁffaﬂﬁe$he coating sol ution ejection
~port of the first nozzle pivot armand the coating
sol ution ejection port of the second nozzle pivot arm
are i ndependently supported so as to be noved from an
i nnel0. Pbe dgpivde-sileceetgeing bppdrstus esvbrdihg eainng, fafthérit®@mprising a
substrate to an outer peripheral edge of the

covEds EJosing thSopehit ot et 1Riusiag vioadliREclRRPRALA HE over being moved
according to claim1, further conprising a cup

] ' t rr tr nd.the ..
cloi 5t R=FERARF Gt Ruptierf e BB BELTOSRER olSerig e e
cup housing.is noved.close to o way fromih
hougigk epd e o soliHiogsRHG PoFe PP st endipfth frst and second
substrate and is noved between a non-housing position
coafipg st nafgley pienaty tofxichd to fapthssubstrate.i s kept away
fromthe substrate and a housing position in which the
substrate is housed in the cup housing. 9. The
doubl e-si ded coating apparatus according to claim 8,

wherigi The 801®1d-4i8&d caafiflg 855LRHs E%Fdiﬁ?%oz&éi% | ®WHRAAZ iR S state in

are provided to extend from outside cup housi ng

. : r .
il il Rherk G 1ot HLA B B bR bty 4ot apginggor e cup
the.first, caating solution nozzle and th istal end,
hougihg i 0SBt e GAYSF Abr & AN PG Fids BHEBeb ERm s niato the cup
the first and second coating solution nozzles can be
houging dhronghs the slaaranke tohgenetsig 4t Sewftdno theajpening dowapdrthesbottom of
at the distal ends thereof being close to the
the suypkdusatge t hr ough t he openi ng of the cup housi ng when
the cup housing is in a housing 53 position in which
the substrate is housed. 10. The doubl e-si ded coati ng
apparat'us according to claim8, further conprising a

cover QS|.: ' up_-housing via a. .
Ve 1B g QUGG S, AR Y i o
spreading-out slope plate disposed at an inner peripheral side of the opening of cup housing

for guiding the flow of air sucked through the housing through the opening.

13. The double-sided coating apparatus according to claim 10, wherein: a rotation
axis of the rotation driving mechanism penetrates the cup housing at a bottom center thereof;
an air suction clearance is formed between the rotation axis and the bottom of the cup
housing; a discharge pipe is connected to the bottom of the cup housing at an outer peripheral
side thereof; an umbrella-shaped air céntrol séction is provided at the rotation axis to surround
the clearance; and an outward air flow is generated along the bottom of the cup housing from
.the air suction clearance toward the discharge pipe.
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close to or away fromthe cup housing in a state in
whi ch the substrate is housed in the cup housing and
the coating solution ejection ports at the distal ends
of the first and second coating solution nozzles are
made to extend to face the substrate. 11. The

doubl e- si ded coating appar at us according to claim 10,

wher., .n_ which a char e pjp is _
con rllgcf% oActuB fe; Slé‘?f{ ?oé‘ﬂtl%tapltaﬁaéu%%f‘ﬁ H‘gt "t’erl‘? n:
openi ng of the cu housing is closed with the cover
vi athe fanst spiution cogtingeei! fuather ¢amprirekedjadcentrty thet fisdeating solution
into the cup housing through the clearance to

nozgjeeefimt ensamg silutidil mvzzlerfonindires the enatirg dobwhdipphel to the substrate
bottom of the cup housing. 12. The doubl e-si ded

and €igAdet il @Mﬁh@oﬂﬁn@ﬁﬁpﬁgﬂhﬁﬂc&&r%ﬁ'aﬂj abdnt 16 Wels88nd coatlng solution
conprising a spreadi ng-out sl ope plate dlspose$

r 0 0
BB PRPEL lySS  DERER L AP O g o
bthrog&? t he opening. 13. The doubl e- S|ded coati ng
%ﬁ%a us according to claim 10, wherein: a rotation
axis of the rotation driving nmechani smpenetrates the
cup theseiapzrdesder te lﬁittta@ﬁwsc@ﬁg sinsingsplaipns argprayiided to be movable
suction clearance is fornmed between the rotation axis
alorgrhetolfi hetfrs t amah se€ortdmaiaupriades v thegubstratk Selhthe geatidizNgyers on the
is connected to the bottom of the cup housing at an

sub9titels pRetallp Rk andslefBvESY @R frinsA3 sHRibR le|cBred tfﬁﬁ’@&e@io&zles for
control section is provided at the rotation axis

the fiit W@Q%n&ﬂl}%ﬁgé gﬁﬁ%}%ot t and an outward air flow | s

generate om of the cup housing from
the air suction clearance toward the di scharge pi pe.

54 14. The doubl e-sided coating apparatus according to _
claim1, wherein: the first solution coating unit
f ur tlAeFhednuble-sided costipa epprratupaceheding tostlaipokd, whgrein, the rinsing
solution nozzle, a first rinsing solution nozzle for

solutionsd ejectedin ancmigleadglisotiett iovardapbitedpdriphtiabedyebs teafit main
and the second solution coating unit further

surfa 3 the bstrad e et theQinsiHe sSREBH djcc Gt b&gmsé)ét% i®Which the distal
nozzl e, a nozzie for a second rinsing solution for

end o R A ﬁ&%g%%tidﬁ%o%le lﬂ’ideg ﬁleafﬂrgt! Ilng g sh&aée UF the substrate held by the

substrate

holding mechanism, and the rinsing solution is ejected in an angled direction toward the outer
peripheral edge of the second main surface of the substrate through the rinsing solution
ejection port in a state in which the first rinsing solution nozzle faces the second main surface

of the substrate held by the holding mechanism.

16. A method for double-sided coating with a coating solution for forming coating -
layers on both main surfaces of a. substrate with a central opening by supplying a coating
solution to the main surfaces, operating the substrate to rotate and causing the coating solution
" to spread out on thc'matn stnfaces, the method.comprising:
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t hese nozzles for the first and second rinsing

sol utions are provided to be novable along one of the
first and second main surfaces of the substrate and
the coating layers on the substrate is partially

ri n?@r‘i’r}]ﬁ@ ﬂlerc%?@ﬂge@%@ﬁ oh tBS‘L thD A9 s%@icgg J)igtge Eﬁb%ﬁgt%%y .lv<eep1ng the

fro e Nnozz the i rst and second rinsi

e doubl e- |de tin a atus

sub RGeS Sisckg e pasg oo to BRE o Heith g e Qo mbstrae
Is ejected in an angled direction toward an outer

fronbélﬁﬁs [fertiNg sdyongozels shrpughswhiehithe conting selatior istefrsted to a first
substrate through the rinsing solution ejection port

main surfacstodthe substvdie ail 4 beeonkd sdating sohdionhozdiethroughtwhich the coating
rinsing solution nozzle faces the first main surface

solubion ifGeedld Reond @bl Pyfadd\6f thd Shiskiag aﬂﬁ%@fﬁgstﬁé s@fifhate rotate;
the rinsing solution is ejected in an angled direction

andi@yard the outer - peripheral edge of the second main
surface of the substrate through the rinsing solution

ejectipon port. in .a.st .in which..the first ri S|n

Sol asefie Ramsng boedt B fick Dot Ofdhepoating favers fometi an oute
substrate held by the holding nechanism 16. A nethod

periplgralfaigs o thei seéﬂraéeoﬁt)mr@gﬁrﬁﬁ ninsing sbsianmpzels|tuohghwhish the rinsing
formng coating |ayers on both main surfaces of a

solusinh 3¢ ¢jedted to th fisst o swaface prcha sepoby rimsipp lsylutign Aozzle through
coating solution to the main surfaces, operating the

whish S trRing sbiutioAtHéjectéd thaskond ndiesIEORE hﬁwnﬁ%g%@ﬁlbsmte
to spread out on the main surfaces, the neth

rotateXRhAtsh ﬂnck5;§b Qﬁshrgefqgeu{)ﬁ?r g?%fets@?( éﬂlﬁf;‘% e?tﬂ)\}gg ttgke{hrér with the

mal n SUT aces t

bstrate h tal | | ut t
rins b R R Pt ek ey BB ARy om o 1 rst

coating solution nozzle through which the coating

solution is ejected to a first nmain surface of the
substrate and a second coating sol ution nozzle through

whi df. Themethat iforgloubletsidddawaiisg ejthateedtii®sduticheconding to claim
mai n surface of the substrate and maki ng the substrate

16, WakRIE in a 8k ih RRTACIED AR bf Afindng b&%’u&g dr'é@tﬁdht pRofltRe fiftt Glsing
portlons of the coating layers forned at an outer

sohﬂﬁ L BRAL 3hd & ﬁng %olhﬁ@rhgj mﬁ?oﬁa}fo%ﬁoff th& g@c%n(ﬁ hflgmg Ecl)l{l]ts (')nnxgozzle are

ution nozz rou

.positioned inside of the outer peripheral edge of the substrate, the rinsing solution is ejected in
an angled direction from an inner peripheral portion toward the outer‘peripheral edge of the
substrate and the rinsing solution is placed on the coating layers, and then the substrate is
made to rotate so that the thick portions of the coating layers at the ou‘lter peripheral edge of

the substrate are partially removed.

18. The method for double-sided coating with a coating solution according to claim
16, wherein the coating solution is ejected from the first and second coating solution nozzles
with the substrate being kept horizontally and the central opening of the substrate being
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-solution is ejected to the first main surface and a
second rinsing solution nozzle through which the
rinsing solution is ejected to the second main surface
and maki ng the substrate rotate so that the thick
tLan f the.coati | ayers are partially renoved
Clos?%éoe]t)r%g?m\?\%rgsst © ‘Wﬁ@% ﬁogxtét?ﬂ'ut i onpt o pr oviyde t he
coating layers of uniformthickness. 17. The nethod
for doubl e-sided coating with a coating sol ution
according to claim 16, wherein, in a state in which
both of a rinsing solution ejection port of the first
rinsing solution nozzle and a rinsing solution
ej ection port of the second rinsing solution nozzle
-are positioned inside of the outer peripheral edge of
the substrate, the rinsing solution is ejected in an
angl ed direction froman inner peripheral portion
toward the outer peripheral edge of the substrate and
the rinsing solution is placed on the coating |ayers,
and then the substrate is nade to rotate so that the
thick portions of the coating |ayers at the outer
peri pheral edge of the substrate are partially
renoved. 18. The nethod for doubl e-sided coating with
a coating solution according to claim 16, wherein the
coating solution is ejected fromthe first and second
coating solution nozzles wth the substrate being
kept horizontally and the central opening of the
substrate being 56 closed to prevent ingress of the
coating solution. 57
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