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1 DESCRI PTI ON DOUBLE- SI DE COATI NG APPARATUS, NMETHOD

FOR COATI NG DOUBLE SI DES W TH COATI NG SOLUTI ON_ EDGE

RI NSI NG APPARATUS, AND EDGE 5 RI NSI NG METHCD ﬂlllllﬂlllmﬂ||||i|||||||ll||||
TECHNI CAL FI ELD [0001] The present i nvention r

to a doubl e-side coating apparatus and a nethod 10*15915%*

for coating double sidegggchippcn@ati ng sol ution,—and
specifically, to a double-side coating apparatus and

a method for coating double sides with a coating
sol ution, which coat a coating solution on both main

QLRI sl oL AL EARRTER, RhETERB TR BN Bidmee

the main surfaces of which the coatin sol uti on has
UDES WoHH SDATRNG S6LA TIODbEDGE RINSBYG IARPARNEVS: AND EDGE
and a nethod for coating 15 double sides with a

coating sol uti on whi cRISSINGMETHOD he anmount of

coating with high precision with little variation in

t he anmbunt of coating even if coating is perfornmed on

a plurality of substrates to be processed.

Addi tionally, the pre§E@mIg:\AianE%@) relates to an edge
ri nsing apparatus and an =~ edge rinsing nethod, and

spec'mg qjally, to an edge rinsing apparatus and an edge
rins 8 20 met hod which can accurately and stably
rinse_only outer edge portions of a substrate.

Pri od P¢ present anventienyrelaies)ioadruble-vde eqntingspparatus aphg method
No. 2008-090572, 2008-090573, 2008-090574, and
forz0e8ng dabissifes with anoathigsolBibp, &E0Pecifiballys tma dontde-siide coating
whi ch are incorporated herein by reference. 25
apiAdIERid INDlefdd foZcoating double sides with a coating solution, which coat a
coating solution on both main surfaces of a substrate to be processed, and perform edge
rinsing of the substrate to be processed on both the main surfaces of which the coating
solution has been coated, and to a double-side coating apparatus and a method for coating
double sides with a coating solution which can control the amount of coating with high
precision with little variation in the amount of coating even if coating is performed on a
plurality of substrates to be processed.

Additionally, the present invention relates to an edge rinsing apparatus and an
edge rinsing method, and specifically, to an edge rinsing apparatus and an edge rinsing
method which can accurately and stably rinse only outer edge portions of a substrate.

Priority is claimed on Japanese Patent Applications No. 2008-090572,
2008-090573, 2008-090574, and 2008-090575 filed on March 31, 2008, the contents of

which are incorporated herein by reference.

BACKGROUND ART
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[0002] A nmagnetic recording nmediumis used for

magneti c recordi ng devices, such as a nagnetic disk
device, a flexible disk device, and a nagnetic tape
device. In recent years, amattenpt has been nade to
formirregularities along tracks on the surface of a 5
magngyioog] recor di ng nmedi um and magnetical ly separate
recordi ng tracks fromeach other, thereby increasing
track 8tid Yecordi 8diiRos %tséd:foE %%ﬁ&cf@%@vicﬁﬁ such as a

referred to as a iscrete trac

manuf acturing the.discrete track nedi u there is a
madB RO B PR S0k 86 iag aBF £ arbegeiognp fidce,  Tn fecent

recording mediumis formed conpgsed of several |ayers

yeags, apttampt hasdeen mage fformdrisgulantien Alopg tidks pp thessusfacgof a
magneti c recordi ng nedium after an irregular pattern

magseticaeerdingimekiyuh yand maghetically fseparato recarding sackst feomn gach other,
advance or on a thin filmlayer for formation of

thetebydRGredsiry trevkadenbiey. Bueh RahfpnktiOaeordny Mmediuanid refprred to as a
Anmong these nethods, the forner nethod is referred to

distetedrdmInetihm | ayer processing type, and the 15 latter
nethod is referred to as an enbossing type. In such

nethgﬂ®3 f manufacturing a  discrete track medi um
lith graﬁhy is often used, and a coating resist or

phot psensitive resjn on a substrate nmay be required.
[ 000 mﬂﬁéfa%n%qa@sﬁm@e HRT iU dhete ! Fﬁhﬁg dpfpraing tracks
substrate, an apparatus is known 20 which can rotate

after aginggnesip sgrondisg bedivan & formed eompaesad of saverad laygrsrad ghindims, or
whil e hol ding the substrate along a vertical plane,

a methoel cffotnniag shih fiimaoé a magaetic rpoodinprhediual afier b irtdpalar pattern
rotating substrate being made vertical with respect to

is RrfePdiratdy Gath@bitfice WP b ShbsHa idbARe or bfl WitHinTBaky&!for
pul | up tﬁe substrate fromthe liquid material, an

d
BT PPk e, L el PRk LR 1okn’ D
metphaotdg,nthe fo%rSnepgn%%rB%r}ts re%z:r'red3 to as a magnetic layer processing type, and the
latter method is referred to as an embossing type. In such methods of manufacturing a
discrete track medium, lithography is often used, and a coating resist or photosensitive
resin on a substrate may be required.

[0004]

As an apparatus which performs coating on a substrate, an apparatus is known
which can rotate a disk-shaped substrate in a circumferential direction while holding the
substrate along a vertical plane, immerse the substrate in a liquid material with the
rotating substrate being made vertical with respect to a coating container which stores the
liquid material, pull up the substrate from the liquid material, and shake off any extra

liquid material adhering to this substrate by the rotation of the substrate (refer to Patent

Document 3).
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[ 0005] Moreover, as a resist coating apparatus, an
apparatus i s known which can grip the outer

peri pheral portion of a disk-shaped wafer with a claw
to rotatably hold the waferywithin a horizontal

pl ane, and coat a resi st on:%oth top and bottom
surfigpes) of a 5 rotating substrate in which nozzles
are indi'vidual |y arranged above and bel ow t he

ZSE?%%‘%?S 7 b §ﬁ%?°¥%é‘3$%a§%%“%ﬁ§& gri%mesgﬁgﬁ &% phish can rip
the BEF B3 RGN Qi it SHEReR PRIFrOB LT B 8 Ao B e

substrate is 10 perforned. Wen the resist is coated
waggh withimaeherigestal plaae, andcoaltd regist o1 hethitemand batiogesurfacas of a

t hi ckness may be forned on the outer edges of the
rotgingSubsttate thuvehith notrdessane indivddbdlysirranged abaveand gsliost the

By performng the edge rinsing to renove the portion
subdiritB (Rfdras Batehi Dédurkddk gkness fornmed on the outer edges

of the substrate, the honogeneity of the thickness of

t he @@g&ing filmfornmed on the substrate can be

i nmpr veJ, and the portion with a large 15 film

thic S n_be prevented from hinderin atternin
of - cAPEEPudiRY af B¢ BUBILEaateh Sl SRR, BShEcRs ke
. f.or exanple, a nethod, of plowing a rinsing_ solution .
ringipgp OVHIE P XHR @p%ﬂngéeggloafadgg@%@@gé@dg@s of the substrate is
substrate using an edge rinsing nozzle to renove any
peréormed. ¢ ®dtennibe ssistitsicoated dhierthe gubistrateha coptimg SUmf widke a large film
and then blow ng the rinsing solution against the

thigk@essahey bd foenigé onfthd dieercddbey ofSthie balsstrarefdue e théGurface tension of
substrate using the edge rinsing nozzle to renove any
the@¥diéta 99%43&6&11&?'&% ec%g rBEHEI b R @ thE BErtRhRGh d§ Wriolkn

[ Pat ent cunmen panese Pat ent Unexam ne

ﬂﬁgglg%gnf‘égé&gg? M%‘ouﬁ; %8 és.]o%%geg%&%ﬁ?%,gt?g h%ﬁg&%ﬂ% g%lﬁhe thickness of

ent Unexam ne ron
2004-

the coatmgltgl]?rx7 ?oAf'mAéd on the substrate can be improved, and the portion with a large

film thickness can be prevented from hindering patterning of a resist layer.

The edge rinsing is performed by, for example, a method of blowing a rinsing
solution against the peripheral edge of one surface of a substrate using an edge rinsing
nozzle to remove any extra coating solution adhering to the one surface, and then
blowing the rinsing solution against the peripheral edge of the other surface of the
substrate using the edge rinsing nozzle to remove any extra coating solution adhering to
the other surface.

[Patent Document 1] Japanese Patent Unexamined Publication No.
2004-178793

[Patent Document 2] Japanese Patent Unexamined Publication No.

2004-198794
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[ Patent Docunent 3] Japanese Patent Unexam ned
Publ i cati on No. 2004-306032 [Patent Docunent 4]
Japanese Patent Unexamni ned Publication No. 7-245255 5
DI SCLOSURE OF | NVENTI ON [0004] However, in a case
where a discrete track nmediumis manufactured using a
met h{reiteat DEBRHERGY UThphese PREACTLSabBYQY PUbliREESSNGI
type, physical nmachining of the surface of a nedi um

2004366301 ed out after the mediumis nolded. Thus, there
IS a problem10 in that the nediumis apt to be

cont gm nated dur.ing .physi cgl hi ni ng,..0r .a praohl e
(R DRgu a7 BN P B R R B Eorae 245255
conplicated. Additionally, in a case where a discrete
track nmediumis manufactured using an enbossing type
manuf acturi ng nmet hod, contam nation during the
manuf act uri ng pr oREBSLOBERMA QF ANYIHENTIONbwWever, an
irregul ar shape formed in a substrate carries over
onto[@M01Ip filmafter the filmis fornmed. Therefore,

there is a problemin that the floating posture or

{| OatbAgvdIeind YasO el Sle ek HRUAIH K Mg o

perfornms recordi ng/reproducing while being ate
vear i C.I ' tumis not.st.ahilized.
el AR o BRI TP BRI B A rachitng of e
i.nvestigations in order, to solye the ve_. 20 ,
SRS B E RS P A B TS G e TP (a5 i Broblem
. discrete track nedium As a result, it was found that .
in thatthe medivre oanl imbe sonsamiaated dupag physieal maghinjng, or a problem in
separated by exposing regions other than the magnetic
that eeanahiufgrtirirecprecen Heanssrexaesiehyna@mpizhedr n - (nmagneti c
recording pattern) to reactive plasma after a magnetic

| ay e ddfiohgllyada cdsh wiesCH dicroed et tsdind i§ 8RGhfa¥®red using an
pl asma, the magnetic |layer is exposed to the reactive

em$3o PRSTE pAb Sk R, SuERTSP000: HlGpfkf i procss
nd,this resist,layer iLs tterned so as to
ee%@ng‘?

|
harggr&%:%xbsgn QWEVE}, a0 H:ée&%q:is ap Hba substrate carries over onto a

film after the film is formed. Therefore, there is a problem in that the floating posture

or floating height of a recording/reproducing head which performs recording/reproducing
while being floated over a magnetic recording medium is not stabilized.

[0008]

Hence, the present inventors repeated investigations in order to solve the above
problems in the conventional method of manufacturing a discrete track medium. Asa
result, it was found that magnetic recording tracks can be magnetically separated by
exposing regions other than the magnetic recording tracks and a servo signal pattern
(magnetic recording pattern) to reactive plasma after a magnetic layer is formed. In
such a method using reactive plasma, the magnetic layer is exposed to the reactive

plasma after a resist is coated onto the entire surface of the magnetic layer to form a resist
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pattern. Thereby, the magnetic properties of the
region on the magnetic |ayer where the resist |ayer
is not formed are refornmed, and the magnetic recording
tracks of the magnetic Iaygg are magnetically
separated from each other. [0009] In the above
lay8® P thid@bi8day 3§ patitendd R¥Ro cHREPOAI Athe iR AFekbidf
are not formed. Thus, a discrete track medium can be
uf P i . .
P R B T PRSI LF LR oo Bl YRS blie the
irrequl arjties Addi ti onal,l since the.discrete .
rests} SR in 20 ot shiamed od e moR otPRaues SRERS b magnetic
10 irregularities, a_floating head can be nade to
layen 38 maghefiqally senaraied i eactl@%@] Meanwhi l e, in the
above nethod using reactive plasma, it is necessary to
coat [09} esi st on the entire surface of the magnetic
| ayer and to forma resist layer. Additionally, for
exanfl the absvean€thsd usihg reactive1plgsind, infachR G0y {HopQlafeies alnot
(magnetic disk) to be used 15 with the nagnetic disk

forR@¥] CehisS a URRHEAFIAN BEdiAR éah%e%aﬁﬁra%hﬁea ﬂﬁ‘ﬁ%gggﬁtfﬂhﬁm process,

it is necessary to formmagnetic layers o

.subst r-at e, Therefore i1 |sS..necessary..

gl SR Bnuay RN s B e FURLEL M co BN E B s

to. formresist..layers on hoth  the surfaces of the
Adifigoflee I ate b RedRibobare By suhr efiod 406 not have
. simul taneously coated onto both the 20 surfaces of the
irregylasitientadlqating feadeancheripede todleat andgzaviehsfablypar at us, a

probl emoccurs in that variation in the film

t hi cki9d8k of the obtained resist layer is |arge.

[0011] The invention has been nade in view of such

Ci I CNERARRIGE $n tHRMBoVE Metiold @Bing rbt@Ne Plasing, & B RICOMIYR0 Boat a
doubl e-si de coati ng apparatus and a et hod for coating

85U L A 0 O WA BT Ay
for%%%;e)%z S}? 3 (;:Mar?tg r\}/&%ragagrt%higr?egigsrgcli#ﬁaiigg grée%g.?m f(rgggnr]le%g idfls?(s {0 be used
with the magnetic disk device is manufactured as the discrete track medium, it is
necessary to form magnetic layers on both surfaces of a substrate. Therefore, it is
necessary to coat resists on both the surfaces of the substrate to form resist layers on both
the surfaces of the substrate.

However, in a case where resists are simultaneously coated onto both the
surfaces of the substrate using the conventional coating apparatus, a problem occurs in
that variation in the film thickness of the obtained resist layer is large.

[0011]

The invention has been made in view of such circumstances, and the object

thereof is to provide a double-side coating apparatus and a method for coating double

sides with a coating solution which can uniformly coat both surfaces of a substrate to be
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the substrate to be processed. [0012] 1In a case where
resists are coated onto both the surfaces of the
substrate using 5 the conventional coating apparatus,
and edge rinsing is performaq:i, the variation in the
drying state of a coating solution when the edge

protésded With aToReid iR 4nd fbikh ALif6M EGin ]gﬁﬁlfnfs 6 Dot e blaces of
ot her surface of the substrate. Therefore, a problem

th ?etb'% gor rinsing resulting fromthe
egﬁi eflrencg In t% drying state is apt to occur. The
inve{@mﬁn has been nade in view of the above

circ ances, and the object 10 thereof is to
provj de a doubl e-si de coatin arat us and. a nethod |
for Wigaseyhersupsigs ats qgated oo Ch uriagessefithe substrate using

whi ch can nmake constant the tine taken until the edge
thercongintignal sopténg apparatusa fndedgetrinsingas pergorswddyithieonariatgon in the
coated onto both main surfaces of a substrate to be

dryfrigost#is 8€4al codthiglsdlutiohwhen thedgeainsiiptis perdbmedds laige on one
apparatus, in a case where coating is perforned on a

surPlcH5Ad ﬂiexbﬂsa‘r siHhstdrabesubk@abe maaefeﬁé eagggoﬁeﬂr&@herﬁnhat poor

occurs in that the variation in unt of coating
oat| canno

rmsﬁ 15]1%5%5‘% %Fﬁnﬁ n&%g?‘é*ge i STOR, Sta?%ls apﬁ@%éﬁl on has
been de in vie of t he. ahove .cir urrstances and e ..
ob; oL nSemftnhas et whdinsRey DAt atncr Greins e ga Hirpbiect
apparatus and a nmethod for coating double sides with

thegeof éfctoipreyidon dowkersidgiepatingnpperatystande methpdidrenating davble
anount of coating, and can control the anount of

sideowith agoatirtgsohitipn vehiiel tai make eonstant the dinvatakennneil ¢he edge
coating is perforned on a plurality of substrates to

rinfifig Y e e ed aftdrARd ddating Bo1066h IS @addd! dato béth IR Hi@fHBE6La
resists are coated onto both surfaces of a substrate 7

Suﬂré?hfsg?%w?m%g@égnt ional coating apparatus, and edge
g t's perfornmed, only outer edges

[0013]

In the conventional coating apparatus, in a case where coating is performed on a
plurality of substrates to be processed, a problem occurs in that the variation in the
amount of coating is large, and the amount of coating cannot be controlled with high
precision.

The invention has been made in view of the above circumstances, and the object
thereof is to provide a double-side coating apparatus and a method for coating double
sides with a coating solution, which have little variation in the amount of coating, and
can control the amount of coating with high precision, even in a case where coating is
performed on a plurality of substrates to be processed.

[0014]

Additionally, in a case where resists are coated onto both surfaces of a substrate
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of the substrate which are portions to be edge-rinsed
cannot be accurately and stably rinsed, and failures
occur often in that the width of the outer edges to be
rinsed becone nonuniform oz a coating filmremains
on the outer edges of the substrate. Therefore, 5 the

usidg EetoNSntiRASN coatiflg BfHakdttd) 1Rl edbdrihdify & PRMBAEILBAlY outer ed
tgechni que, in a cagsgﬁ{v\here thg éwnd{iﬁg o%@t he OL’Jtelyouere ges

[ y ] J [ C [ e

of SR Bich sREEALS DR ctre HiEUERobe iRt L suably

. Wth hipgh precision. The.inventi has been made i

ringide AR OISR it e PHCBLOT B o ek ESi ok Hinsed become
thereof is to provide an edge rinsing éﬁparatus and an

NORHGOIN; 9fsd ¢Rgting filrp demping pn dmouter edgesipfthe pybstratg. s Thbtefore,
rinse only a fixed width of an outer peripheral

thepaelt iveas pobr. t He pasichhat, iathe condentbonab@ehdigues ima cazk villeee the
wi dt h of the outer peripheral portion to be rinsed

width @i thel Jutdriedg¥d 1©1He rivdsed RN SHerdRlal RABEWBEre RAlY the BufePedges
be rinsed is small. [0015] |[In order to solve the

to lt?flgx\fs%d%&mt %gﬁnsgmtg;]fg‘ﬁﬁ;ggcigig}{_ent ors have achi eved

15 present 1 nvention as a result of having
condycted diligent research. (1). Provided is a .
doubi 8¢ Eviien R et FRREH iay TPl siFwhSatbes, aag thgobject
sol ution tg%both mai n surfaces of a substrate to be

thepgod ésloPEavide AR edgsn IRSIEARPAIAtS AN Ancdge pasing msthodawiich gan
be processed to spread the coating solution to both
acqunately@ing stablyf e onlyt hfxesbyidth of an ogtet prripberat portjoh of the
on both the main surfaces of the substrate to be

suttrazend edn edsile caftrolatidividth ioff thecarndr preiphdiRiagoidiSto be rinsed even
i ncl udes: a hol di ng nmechani sm whi ch hol ds the

if teHAdth BF the JulerPRriPRREISHEch &Pbd H¥ed iligndili ckness
direction of the substrate to be processed is a

hori E(Rﬁg-fl direction; a rotational driving nmechanism
which rotates the substrate to be processed in a

circunferential direction; a fjrst coating sol ution

noz zrrbo i t@ﬁorvgt © ghpye p&%’é‘?’?‘ﬁgd’% Bresent dpveBtorvhays@chigyed the

surface of the substrate to be processed, and a second
presentdpvanting as s restlt of hagng Fendysiedidijigans reseasclsoat i ng

solution onto the other main surface of the 8

subs{lDatRrovided é&s pdabissidelcodting dpparatusonddth suppled aitoating

nozzl e and the second coati ng
solution to both main surfaces of a substrate to be processed, and rotationally operates the
substrate to be processed to spread the coating solution to both the main surfaces, thereby
forming the coating film on both the main surfaces of the substrate to be processed. The
double-side coating apparatus includes: a holding mechanism which holds the substrate
to be processed so that the thickness direction of the substrate to be processed is a
horizontal direction; a rotational driving mechanism which rotates the substrate to be
processed in a circumferential direction; a first coating solution nozzle which jets the

coating solution onto one main surface of the substrate to be processed, and a second

coating solution nozzle which jets the coating solution onto the other main surface of the
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solution nozzle are symetrically arranged with
respect to a thickness center plane of the substrate
to be processed. (2) In the doubl e-side coating
apparatus according to the apove (1), the first 5
coating solution nozzle and the second coating

subs@htditd BE pRREZEE | Fie ﬁﬂ@ﬁcd‘aﬁﬁg IsORIiIS R oAl Ohd BB sednBoating
i nner peripheral portion and outer peripheral portion

so l?i?&é%;%?. ARy el AR Repecf o' SRRERL T il of the
bg_ g nozzle sinultaneously jet the coating
SUbSHRGP SRPERESChe i nner peri pheral portion and outer
10 perlpheral %ortlon of the substrate to be
proc dpublenside, eoatipg 9pparaiug aceosding tythgmbayeafllsthe first
accordl ng to the above (1) or (2), the anount of the
coatingtsphugios obzetl¢ aml the s¢aond cngting stmdautiannmzzlp getithdevating solution
portion by the first coating solution nozzle and the
ontd@h®imeCsiphe@] partivh and omez priphbRl poR®n loR HgeTubbifae td ke
anount of the coating solution jetted onto the outer
pm@@gswheral portion of the substrate to be 15 processed
by the first and second coating solution nozzles. (4)

:)Eet %?t %%Hpél tﬁé H%ﬁ@a%#g%%&?%ﬁ?ﬁ%‘z‘l? ig’.rl; Cg%cdc{q %8at1ng ution
Iutl n nozzl nd/ or the second coatlng ol ution
sipuligngpusTy jet ufeating golytiog gaie; theynast RAFRDRE af BpFtiopgnd outer
orts mhlch is aligned froma position which faces the
permheé@fl ppdiongsHdhesubpisate tobe priocessed.substrate to be
processed toward a position which faces 20 the inner
per i Merlalthpdoublemside ¢Ehtingappiretud acdurding italtheabaté (i or (2), the
apparatus according to any one of the above (1) to
ambit ofth€cdatihg bolaAéH jeR8d Sffolthé ﬁﬁef‘ﬂ%ﬁh@raﬁ?&h@h btyhﬁe first coating

second coating sol ution nozzle have coating solution

solhﬁ&ﬁ h&leoé}{dt e YWAGHE béﬁtﬁx@%pf%@h Bole %&%ﬁle@tﬁr S A gl?ﬁlte?a{)nount of

e CIrCU erenti Irection o

e ne S GstTI Bl el B in pl B8 ool fo

substrate to be processed toward a P05|t|on 9 which
profcs&ssé by ke firshand sseendynating selutien aezzles

(4) In the double-side coating apparatus according to any one of the above (1)
to (3), the first coating solution nozzle and/or the second coating solution nozzle have a
plurality of coating solution jetting ports which is aligned from a position which faces the
outer peripheral portion of the substrate to be processed toward a position which faces
the inner peripheral portion.

(5) Inthe double-side coating apparatus according to any one of the above (1)
to (3), the first coating solution nozzle and/or the second coating solution nozzle have
coating solution jetting ports wherein the width of the jetting ports in the circumferential
direction of the substrate to be processed becomes gradually larger from a position which

faces the outer peripheral portion of the substrate to be processed toward a position
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(6) The doubl e-si de coating apparatus according to any
one of the above (1) to (5) further includes a first
coating solution nozzle noving nechani sm whi ch
supports the first coating golution nozzle, and noves
the first coating solution nozzle in the dianmeter 5
whithfBEds i infér fefiphébsdrtigh.e t o be processed al ong the
one mai n surface while being separated fromthe one

mai N Sur £ e .
secol TR S eoBHlE b Bl oREuRE L BR S o TE R (0 o
or.t he second coating solution nozzle, an

(5) A el & BREFORtnd Sl B nSRI ORI R AnSimnihch supports the
di aneter direction of the substrate to be processed

firsh copipetsplution parzlenand mqyes theslisgheqating splygios apzalaindhe diameter
fromthe 10 other main surface of the substrate to be

dirgotioned thedsubstf00 e frégessdealdog tHeeoreinbein smdhdenghile being
apparatus according to any one of the above (1) to

sepafited fioth ks ong@hindasfacsofalg subistrate tb e PevdesdWitidcdIsecond
renoves the coating solution adhering to outer edges

coaﬁfngkgefulﬁoﬁ REZAB v hadasisR whish sﬁ;ﬁ%l?fgrtﬁ‘é &chg% p(gdéié‘lﬁ solution

processed on whichthe 15 coating tion
ted. The e _rinsin evi ce has ceontajner in

oG e 8 ol 8 8ol B3 RO g Biin o6 BT Rt the

of the,rinsing,splution is exposed through the to
SuSrtedt b BTOCETRE SME 41 heT B HaoS BRIGPHBE ST Hamyhe

arranged at a position where the outer edges of the
other pain surface of the sphsinetesiodd prpdessedi s rotating are

imrersed in the rinsing solution. 20 (8) In the

doub[@$16] de coating apparatus according to the above

(7), a suction part which sucks droplets consisting

of t[H rTHesdouBlesHdeitd-Ha ia?péﬁt‘iﬂﬁ&@ﬁdiﬁgjt@&%n&né&thé@oove (1) to
edge rinsing device. (9% n the doubl e-side coating

BSRRBASEOLRL R e SRSl BB Gl i
to %@Eﬁ%&gﬁ%ﬂp@q@ iékgeerﬁ}%i% st eci:%]%f %Jebssu gtfa'a{tg to et grtoicgsgea on which the
coating solution has been coated. The edge rinsing device has a container in which a
rinsing solution is stored, the liquid level of the rinsing solution is exposed through the
top surface of the container, and the container is movably arranged at a position where
the outer edges of the substrate to be processed which is rotating are immersed in the
rinsing solution.

(8) In the double-side coating apparatus according to the above (7), a suction
part which sucks droplets consisting of the rinsing solution is arranged adjacent to the
edge rinsing device.

(9) In the double-side coating apparatus accordiﬁg to the above (8), the suction

part is arranged at a side of the edge rinsing device wherein the side is the

substrate-rotational direction side.
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(10) The doubl e-si de coating apparatus according to
any one of the above (1) to (6) further includes a
head rinsing nozzle which jets a rinsing solution to
clean the coating solutionjgpozzle. 5 (11) In the

doubl e-si de coating apparatus according to the above
(10)[pottile coating solution nozzle is conposed of a
first coating solution nozzle which jets a coating

sol yyppn @H&ﬂ@-@id%b&g&é’ég @usoafccB{a%gStU%g oAt ﬁf 1 aB6ve (1)

processed; and a secon ting solution hozzle whic

Lets.the at i ol ution pnt.a t he ot.her in surface

to (i hpher Refifis ¢ B s i Bouaeh s S ol 18 he
coating solution nozzle and the second coating 10

coatipg sRIPEPN M7/ e are symmetrical ly arranged with
respect to a thickness center surface of the
subdiltht b the doublgrsirtsecoging appiasatheactordingforthe aoovel(€0), the
conposed of a first head rinsing solution nozzle

coafih@ yoldeeh Ackzikcr Rbmiposddiuf affirsisdoatingtolagors pdAild which §otg h €oating
above the first coating solution nozzle, and a second

solitRAChrib Bid MAinSRIrfabé B the SdFhBtetb Ve He@ s@d] e lecorPcddiBg
second coating solution nozzle above the second

AR SO LAPSSELE ot B UB B e
SRS LU SRR SRS BB RSEEAC P Mo i

nozzl e and the first head rinsing solution nozzle, and
solyiippanozzlgare symmetricaly pmangsd with 1§ppashiozg didkpessigenter surface of
. diameter direction of the substrate to be processed
the alibatmgte tolbe proeessedi n Tha heatcensitg hezzieis cgmpegedrodiadtstfheadn
the one main surface of the substrate to 20 be

rinfh©S§REEG o2 Rbravided adidcaO ) the Jir& RobingddhitvazloezIEABOVthe
“mechani sm whi ch supports the second coating sol ution

-ﬁrsgiz%ﬁingg@ﬁﬁoﬁ E‘Szzﬁ@,‘-‘aﬁiﬁ BEAA Hebd ?1'11?5%? ShHbh Hg?%pﬁbﬁ?‘é adjacent

ves the secona coating so I ONn noz

1§ianet r qireciion of fh sqgstratg tq.be r ocessed

to the Sefond kodtsie o utign o=als Aboye e second sasting solliop 2p2de:
f th I f f th bstrate to. b
RS R L e

. according to any one of the above (10) 11 to (12
inctudes & &irst icnaf| utipngwarle mpving mechanissuppioh suppartsghe first

whi ch supplies the coating
coating solution nozzle and the first head rinsing solution nozzle, and moves the first
coating solution nozzle in the diameter direction of the substrate to be processed along
the one main surface while being separated from the one main surface of the substrate to
be processed, and a second coating solution nozzle moving mechanism which supports
the second coating solution nozzle and the second head rinsing solution nozzle, and
moves the second coating solution nozzle in the diameter direction of the substrate to be
processed along the other main surface while being separated from the other main surface

of the substrate to be processed.

(13) The double-side coating apparatus according to any one of the above (10)
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solution the coating solution nozzle, and a rinsing
sol ution supply device which supplies the rinsing
solution to the head rinsing nozzle. The coating
sol ution supply device is jovided with a coating
sol ution piping which connects the coating sol ution

to (127 fkBeiintdés 4 ffutiae 3blufien SAIPN H&Acd Which shihfiek kSddabing
sol ution supply device is provided with a Tinsing

sol&%rﬁt}xb Q8ut i %IOHI%OMB%C a4 Qq%sﬁhgt J%ﬁdtﬂ)‘ﬁasg%ély {8 vﬁ?ﬁﬂu‘ﬁphes

t he r|n3|ng soluf’ion tan SO

pin npe W.th t c t|on ..

tne R} ol ) B it nteefe. o e by s Bl delice i
connected to the connection plng £0018] 10 (14)

propdsd ivakip sosting selytien PIPHIG ‘ﬁ’@lc GpRResisiBe catiag splution agzale with
coating solution adhering to outer edges of both main

the soatingcsodutivh tanks thesrinsitgsolwidpesupplycies e ds providied elitht dignsing
coating solution has been coated. The edge rinsing

solafpagiping svHictctditess tia Head einSigg noBab anthshe Yiksiad sb10tisls tank, the
the substrate to be processed so that the thickness

nnsﬁ'hg %ﬁﬂl&{‘ﬁnﬁfng i§ Bshnettes Wlﬁ&ttﬁe tGat st bf ?ﬁﬂ% by chnection

hor 1 zont direction, and rota |on
ubstrate to e

plpg@o%@ég‘g}téﬁn V\@‘l(i:&?lg’u n%lgéfcgen t}_ﬁ ng(?no‘ﬁpmghd a

contﬁ) Tﬁe in which a rinsing soI ution is stored. The

[iqu 018kvel of the rinsing solution is exposed

through the top surface of the container, and the

cont (al%he&’r¢‘§dq£tﬁabb9gmmsam@wamtu9awhpb s¢moves awoatieg station

out er edges of the substrate to be processed which is
adheongto ogfemedges ofipah swin surfacheof a sudistrgre sobeipiooesse®On which the

(15) The edge rinsing apparatus according to the above

codtihg kolutibh R&Y bdeA€bate@S Phe é‘dgétrﬁisﬁ%r apPRMiul SndREfed a0 hSiding

whi ch supports the container noves the contai ner

mek anfm dhq'%'i%)ath? thsﬁ&lre 9 Be BRfLedsdd So U {he‘i ckness direction of

ctio e edge‘rinsing appara
to th t . .
themﬂg e (e Peneaiaed & Soldtlh R M gitviB echanism
lution is_ arranged adjacent 25 to the container. 12

wtareﬁ theubsiagie t¢ bf'ngwﬁassabgla% eirquenfarentil dlisgtion; ang @ container

above (16), the suction part
in which a rinsing solution is stored. The liquid level of the rinsing solution is exposed

through the top surface of the container, and the container is movably arranged at a
position where the outer edges of the substrate to be processed which is rotating are
immersed in the rinsing solution.

(15) The edge rinsing apparatus according to the above (14) further includes a
container moving mechanism which supports the container, and moves the container in a
horizontal direction and in a vertical direction.

(16) In the edge rinsing apparatus according to the above (14) or (15), a
suction part which sucks droplets consisting of the rinsing solution is arranged adjacent

to the container.
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is arranged at a side of the container wherein the

side is the substrate-rotational direction side. (18)

The edge rinsing apparatus according to the above (16)

or (17) further 5 includes 3 suction part noving

mechani sm whi ch supports thé suction part, and noves

t he ti ok 1 j d [ [ :

vert (o3 TRk rnling sk Bra B i 0 E05) B Faction part
. for tin ble sides, Wt athng sol ution. N
is a\.}\ﬁalngg@ gtuapsﬁ)‘?? gtgﬁgc%% ??rn\gfh%rg}n[}p? Slﬁgtlsot'hs g;tﬂhs el-rr??atlonal direction
.surfaces of a substrate to be processed, 10 and
sideot at i onal | y operates the substrate to be processed to

spread the coating solution on both the main

sur f 88 s, Thetedge tipsing appanetus acrording fd thasbove B6) or (Apfurther

mai n surfaces of the substrate to be processed. The
inohlieh @duétivel pastasoving ededhargsra twdfictodupportslihe guétivm part, and moves

substrate to be processed so that the thickness
theucf6h paDinof hdrBnfl BFédtRdhant On BReRicACHRELREN.I S 2

hori zontal direction, rotating the substrate to be

proc gg in acircunferential direction, 15 and

si muftaneously jetting the coating solution toward the

subs te, to . be. processed from a.first cpating. .
o o1 B BrbRorEisRERo] Eirconet AGs el cofing plytion
one majn surface of the substrate to be processed,
whighysuppleschenating selption tobath main sistageseofghsubptrats to be processed,
symetrically arranged with respect to the first
and oetatiomglly operaies thesubgtrate tmbk protésisekioapscad dataating kalation on
of the substrate to be processed, and jets the coating

boftthy hidhsiRfices, thegetst faahingGohdfikay drilssth ®e thii@ surfaces of the
substrate to be processed. (20) In the nethod for

subatd teqmg,%&ks%d.si RS Mo iRcIaQatd %diﬁg Ls]fé?)io?fﬁo %ggﬂhg {Mhtrate

to the above (19), the coating sol utl s jett ont o

to e Pt 6 Brb B T Biaelf B Rp it Bl R O Ra 2

first choat,i ng sol ution nozzle and the sec¢ond coating .
hogzpriel BrecHier: Fptating the subsirafe tolheprogestrddn AGHTCRBFRg! direction,

doubl e sides with a coating solution according 13 to
and gienylsaceusiyliotting thq cagfing selatignéayyard gfe subgratotet berprocessed from

solution jetted onto the inner
a first coating solution nozzle which jets the coating solution onto one main surface of
the substrate to be processed, and a second coating solution nozzle which is
symmetrically arranged with respect to the first coating solution nozzle and a thickness
center plane of the substrate to be processed, and jets the coating solution onto the other
main surface of the substrate to be processed.

(20) In the method for coating double sides with a coating solution according

to the above (19), the coating solution is jetted onto the inner peripheral portion and outer
peripheral portion of the substrate to be processed from the first coating solution nozzle

and the second coating solution nozzle.

(21) Inthe method for coating double sides with a coating solution according
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peri pheral portion fromthe first coating solution
nozzl e and the second coating solution nozzle is made
| arger than the amount of the coating solution jetted
onto the outer peripheral pgrtion of the substrate to
be processed fromthe first and second coating 5

to tﬁ@ hbﬁ\ieqmmz@bﬁ $he anh &€ 61 the (c3#inglStRutithi j8ReH 6106 tiedahémg

doubl e sides with a coati ng sol ution according to any

perfiEr? bolidf FAY p'fé i Roatif) g(ﬁ&ﬁorf W3 ZAEnd tﬂgﬁé&gﬁé c g%gﬁmon

I NSIi hg step of arrangl n cont al ner,

nSi qut on.and ha i.qui d Ieve
o7 3 i Lkt srhﬂwfawél;eﬁ%étga C?ﬁ?wawtméetf%ﬂi%ﬁwe er
thereof, at a position where the outer edge_ of the
perinhsEAl parionto$ thresubpterte tskaprapesser fromye figst pad scend pating
the coating step is imersed in the rinsing solution.
sol@¢2®) ndzzleshe net hod for coating double sides with a
coating solution according to the above (22), the
edge[ooRopsi ng step is performed while droplets
consisting of the 15 rinsing solution are sucked by a

suct 2292 %Etmé’t‘.ﬁkbd:ﬁr 'féatﬁ{ r&ﬁgﬁ%@églvﬁﬁﬁi‘ an&ﬁg%@ﬁmon accordmg to
cont er [ 0021] he met hod for coating doub

an)? ?I;]rgeedc’f d’l"'e gbo(v%é %%E) (?%ﬁﬂ#& 1 Ud@sca% c{m% %s%lg (% @faﬁgﬁg]ﬁé a

bove i Nl Faes

sol uti nnozzle cl.eaning ste ettln arlnsn
conggipgh MEIFIIGSRT § FESIRG 31U %%I?Cﬁ s a6 Pty Pt sotution

coating solution 20 nozzle. (25) Provided is a_ method
expiased Bweushrthe thpuyrfacs thgeeof. it eiposition atierths obigr pege of the

which forms coating filnms on both main surfaces of a
sutstratetto &t prdcesseé whicicie bsingd rotasidrafter e codtinghétep iidemersed in the

coati ng apparatus according to the above (13). The
rinéBb Bodtibmic! udes: a coating step of holding the

substrate to be processed so that the thickness

di r _e§i3horif1 ‘a{dﬁ hBfod ?orséégﬁﬁ%&‘&?olé Qﬁgses oS o'hﬁbo?l according

hori rection, rot strat

o BBt h it g rectar Breipris WGPl opP e te

rinsing solution are sucked by a suction part which is arranged adjacent to the container.

[0021]

(24) The method for coating double sides with a coating solution according to
any one of the above (19) to (21) further includes a coating solution nozzle cleaning step
of jetting a rinsing solution from the head rinsing nozzle to clean the coating solution
nozzle.

(25) Provided is a method for coating double sides with a coating solution
which forms coating films on both main surfaces of a substrate to be processed, using the
double-side coating apparatus according to the above (13). The method includes: a
coating step of holding the substrate to be processed so that the thickness direction of the

substrate to be processed is a horizontal direction, rotating the substrate to be processed
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nozzl e which jets the coating solution onto both the
mai n surfaces of the substrate to be processed toward
the substrate to be processed; and a coating solution
pi ping cleaning step of swiyching the swtching valve
to clean the coating solution piping closer to the 5

in £8AdumTerefiQAlWite@flon) QA } e@txﬁ%’@@ cbien yMlﬁtﬂH 6 bt tng &Mkion
the coating sol ution nozzle [O (26) Provided is

nozggl? \%ﬂﬂﬁ r‘f% ﬁ'% &&uﬁ%ﬁﬁ%n"gﬁt& Bo%l Xﬁfn %.w?a%@st 6fﬂ;ﬂe substrate to be

uti o her to outer e

sur f aces e to be pro cessed o MhICh
proggised }?@V%@Fhﬁ%ugﬁ o schupcasist Bad 2 PREZRY 0P RIPIAG feaning
met hod i ncl udes: an edge rinsing 10 step_of holding
step pEswitghing the switghing valve seelean thesopting salhgon pipigredeser to the
direction of the substrate to be processed is a
codtingisglmhibmnoziile thah ittenswitchenpelaive, ahd thenmatihge sl utiemt nerdzke.
to be processed in a circunferential direction, and
ri nsjoog2p contai ner which stores a rinsing solution,
and has the liquid | evel of the rinsing solution

expo t
@ PR aroCHalis BRAEORRIHE (AR Which RnG3R R A sobiion
iR ETEERker 31 B0h 3 SrERES R Rl ?lwg”?%%ﬁo%%sseﬁ e
accor to, the abqve_ (2 further ude
coaémséeﬁaﬂﬁgha%?%eem% st @é& #aecrwsat& Iae‘iheﬁ refilaieae%naeagsgmsmg
the substrate to be processed to/froma hol ding
stepe€ heldingrthewibstratedo e prosessedibs thagths thiskhess pnwemsﬁdhe

and the attaching/detaching step is perforned by

substraiertg be processet &8 aksridontah direction) tHepdbydotadfif thersuB&iraat be
in a vertical direction by a container noving

pro¥B&B@MH $BiroMth feFenSiHIPARLHSN, WA8 rinsi3lafddABtiner WIEEERYTes a rinsing
retreating the container. (28) In the edge rinsing

solm?&{1 Afld ‘ﬂ&{ﬁ’l@ ‘i'quﬂgj totla ﬁleg'ﬁlmxrf‘% S(O%Lg elrxgEv ge?i)throﬂngf {.hequs o]ﬁrface

I'nsSing orne s cons
i 3P ERgH Eﬁﬁﬁjt?%ecfa?g%é%saﬂ%ﬁ’ 1o Prgoessed
whlccl)loig :;)otating are immersed in the rinsing solution.

(27) The edge rinsing method according to the above (26) further includes an
attaching/detaching step which attaches and detaches the substrate to be processed
to/from a holding mechanism which holds the substrate to be processed, and the
attaching/detaching step is performed by moving the container in a horizontal direction
and in a vertical direction by a container moving mechanism which supports the
container, thereby retreating the container.

(28) Inthe edge rinsing method according to the above (26) or (27), the edge
rinsing step is performed while droplets consisting of the rinsing solution are sucked by a

suction part which is arranged adjacent to the container.
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The doubl e-si de coating apparatus of the invention

i ncl udes a hol ding nechani smwhich holds a substrate
to be processed so that the thickness direction of the
substrate to be processed igsa horizontal direction; a
rotational driving mechanismwhich 5 rotates the
subspppatle to be processed in a circunferenti al
direction; a first coating solution nozzle which jets

a Ccopd &&b@élﬂé bc%ng @ggarﬁﬂﬁ of M inPetiioR Gl @destaifolding
substrate to be sed; and a second coatlng

R e L e

processed. The first, coating solutlon nozzIe t.he
subSiEiE feibe BECEs9Ed S5t RRrizontan d5¢tionap EotaNARsLERYing mefﬂamsm which
arranged with respect to a 10 thickness center surface
rotatés thisubstratet todbeproassisd ip acireumiatentiph digectiong @ first wgating solution
solution is sinmultaneously supplied to the sane
notswhichlets B cbating sohgiof®info ony haidearfade dfliike suldghtead det 0
be processed, by jetting the coating solution

pro%éﬁya tAQAQESINA doatias §blﬁt’ikﬁ1 RO WEKE ] étchta %oatmgomﬁﬁ%mo the

from'the first coating solution nozz e and the second

oth&f %giﬂg‘ﬂgl éés'fﬂh@ LEAAEE! 6 be 5;‘[&% GHOT Ghe BEG QEQiI%%soilﬁloBm%zzle

e coa I Ng appar at us o the i nventl
ere | no.15 |fferen e result fr ravjt

an 1 sPons SRR e T 7ls o SRR SRR IVt Reepebico o

processed, and coating onto the other main surface, or
thigknepsepeates émffe‘@lﬂfﬁhwbﬁmm heprosessed-ngl Biss? £oasing sofugien is

coating solution can be uniformy coated onto both the
simultahemsly swppli¢dte theibmne pasitidgrinbetipthe nesis sutfacan df the substrate to

uni formcoating filns can be fornmed on both the

be g Hickae@byokttingehseasihg 8b1atibA sideulRhERREAEWardBe kKM4e to be
ddi tionally, according to the doubl e-side coating

prcﬁ:@&@{i ﬁoﬁth@fﬁrgtté%aﬁrg@’ fd"ﬁtidﬂ'hoz%le dnll B seEQR {d8ing QbkibR Rozzle.

nozz jets coatl ng so utlon ont o one nain
ace of..t rate t

Tilfforfrediinef eSS odSind SaRrBR SR ip ol as e is o
éolutlon ont the ot her main surface of he bstrate
SIS T U SV IR CPERE LNt AR Maiiss obe S¥psiragg to be
the anount of a coating solution jetted fromthe first

prasessed rapdsohting onto 11§ othermiia surface, hedigistenael rasuliingipm the
solution nozzle, and the nunber of times of jetting,

codtligg positions, the coating solution can be uniformly coated onto both the surfaces of

the substrate to be processed, and uniform coating films can be formed on both the
surfaces of the substrate to be processed.

[0024]

Additionally, according to the double-side coating apparatus of the invention, a
first coating solution nozzle which jets a coating solution onto one main surface of the
substrate to be processed, and a secohd coating solution nozzle which jets the coating
solution onto the other main surface of the substrate to be processed are included. Thus,

by controlling the amount of a coating solution jetted from the first coating solution
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control of the anobunt of coating can be easily

per f ormed whet her or not the anmount of <coating is

small or large. On the other hand, for exanple, in a

case where nozzles are indiygdually 5 arranged above

and bel ow a substrate, and a resist is coated onto
noZzty dhdttheseaond beiting Bolusion hagals, anll thdwuraber DI tiades offuitiidy, the

is being rotated, the difference resulting from

corflfo ¥ th¥ alfduntialohiitl O 1 daBfy p&Poriéd VRAEEhe? or hBEthe amount of
substrate and coatinhg onto the bottom surface is

coa‘ﬁ%g%eﬂnalﬁ}%&?ore the control of the ambunt of
co 0

t1ng ont he top and bottom surfaces of the

subs difficult. Addition Iy, N a case re
the LoRisotidang. b Hamledn rigrvuF TOEHrS e e idy
the substrate is imersed in a I|qU|d mat eri al vvlth
arrariged apexesandbgloyyp sebstrete, aud arpsishiseogted optoghothiaprand bottom
respect to a coating container which stores the
surfacguotherstbstratel whith srteingsrotmed] ittef differenee ressltihg ifrog gnaeity in
gravity in coating onto one main surface of the
costinb DhtoAthe tdpOsubfcd 6 Othe S8trat hdCafihg entd MObdtideh QirbRE is

mal n surface. However, since the substrate is coated

calﬂﬁe' gi&;et&e:fgf}gﬂ{e'k%ﬁ%f)&ttﬁ@&ﬁo dldGattd Udﬂt&'gi@%?}? cf‘iaotto’n?

anount of coatl n

st e e e AR B, 1 oS e s ibogre i

sol ution nozzle which jets a coating solution onto one
helg@longa yerticabrigpe.tand th%mwtaﬂ%u%erﬁ@ igradiqid gterighwith the

second coating solution nozzle which jets the coating
rot@ingswibsirate being made ertisahwith nespert $aia featimgafontairer which stores the

substrate to be processed are included. Thus, by

liqid\thateridl Wedeiis fd diffeaérice geshttingt fraan ghavitzlie coﬁﬁ@ dnffone main
second coating solution nozzle, the coating position

surffee Pt BB bSHbERSESardl o ﬁ'hgg StiBshd Ghér erinQﬁrfaceh

processed can be easily change Accordlngly, I'n

348650 H8 5005108 BB LRl B A AR RS

m%c&nﬁpﬁ%éé Bidougtel cRERE AGIHBGL on (o both Lhe main
surfaces of the substrate 17 to be processed can be
chan{f¥@>]

Additionally, according to the double-side coating apparatus of the invention, a
first coating solution nozzle which jets a coating solution onto one main surface of the
substrate to be processed, and a second coating solution nozzle which jets the coating
solution onto the other main surface of the substrate to be processed are included. Thus,
by moving the first coating solution nozzle, and the second coating solution nozzle, the
coating position to both the main surfaces of the substrate to be processed can be easily
changed. Accordingly, in the double-side coating apparatus of the invention, for

example, in order to control the thickness or the like of a coating film to be formed on the

substrate to be processed, the coating position to both the main surfaces of the substrate



10

15

20

25

[0026] Additionally, according to the double-side
coating apparatus of the invention, it 1is possible to
simul taneously supply a coating solution to both the
mai n surfaces of the 5 substimate to be processed.
Thus, by sinmultaneously supplying the coating sol ution

to bOprob&sél EdneheBhangeiur f aces of the substrate to be
processed, the coating solution can be easily coated
ontorpk the nmain surfaces of the substrate to be
processed in a short tinme, as. conpared to the case
wher e t.he ating,solution js s li.ed to the her . .
i nACERPREL: acaripe i e gubR RS ALIDE BRPraS ofpF gntion, it

to one nmain surface of the substrate to be processed.

is paysiptyao BmylEareysbhsHPPY, a eratiog aplugon & berh thempingurfages of the

coating double sides with the coating solution of the
substratertd ibe processed s ubbus; &y sintudtaheoysiyoagpphdnk the chating sotution to
that the thickness direction of the substrate to be

boftItBe aREPlirfabestoiRe buktthao Bt pRIcEERN, thé Beatmgshukidh Barl Be easily
be processed is rotated in a circunferenti al

codthd i3tk the Rthid AR fA8bf A s%%{trﬁfei 18 rBei&?oéE?sed n a short time, as

i
simul taneously jetted towar e substrate to be

rocessed froma first.coating sol uti nozzl e whic
coRpRSaTE B caier T hge L Serith Suhieh BRuPRislo di Fhrdmdlf siteee
substrate tp be. pro e(fsed, and a second coati ng
afierne P HET8LSIOR isiPEHed © anfhaip shate of thy subsigala talbg processed.
respect to the first coating solution nozzle and a
t hi ckif2s center plane of the substrate to be
processed, and jets the coating solution onto the

ot heAddhionaldy at@edingfo tHeenathds for @bstiigod RBldxddes with the coating
processed. Thus, the coating solution can be

soltitiBH b M8 eReHlidn, SHERIHsBEe k@bl PRCSRER is RIS bd HAhe thibatels
the main surfaces of the substrate to be processed,

dir%%ﬁ?cc?ﬁ.ﬁeé é;g)rst?ﬂ: W 59 Erotcgs"‘slgd ﬁea .zgﬂ{ap‘%i)f%cgﬁgt t?xg s&%r te to be

aces 0 e substrate Yt 0céssed,
SRR A R R T
s1q}$}gqngg}§s§fdjggt$flbﬁmsa:qg tGheCs?lgsttia?egtoab%pp%ggetslsJeSd f?c]:mtahﬁersti cg\ét?ggt éo?lr;tion
nozzle which jets the coating solution onto one main surface of the substrate to be
processed, and a second coating solution nozzle which is symmetrically arranged with
respect to the first coating solution nozzle and a thickness center plane of the substrate to
be processed, and jets the coating solution onto the other main surface of the substrate to
be processed. Thus, the coating solution can be simultaneously supplied to the same
position on both the main surfaces of the substrate to be processed, the coating solution
can be uniformly coated onto both the surfaces of the substrate to be processed, and
uniform coating films can be formed on both the surfaces of the substrate to be

processed.

[0028]
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mechani sm whi ch hol ds the substrate to be processed so
that the thickness direction of the substrate to be
processed is a horizontal direction, a rotational
driving nmechani sm which rotjgtes the substrate to be
processed in a circunferential direction, a coating 5

sol ufhedoubbzgiie cdﬂﬁmg Bpﬁdrﬂmls bafRAHGntioh Qﬁcﬁude@ Q H@)Rﬁhg ng
solution onto both the main surfaces of the substrate

melianfen RAR El%'fc%qhe adeae t@gg grcfc'e%“éﬂ Y ﬂﬁ?&ie%cﬁﬁ%sg Qi ectlon of

renoves t coating solutl hering to outer eJ
surtaces af ..t he substr.a

the BT 0 PERORATR P RO 5 R et wiénw&fnechmm
coated. The liquid |evel of the r|nS| ng soluytion is

whichsetates thevubsitie thee propessed e eraimiercatialshitestion o, coating
the container is novably 10 arranged at a position

soluiiar mozzleewhioh eimudtdgenyishyfjetstibe seatiog salution ontodogh theasaind
which is rotating are imrersed in the rinsing

surfiebsidf the subbidt, to bt peiceided, axmlain gdge sidbing idovicé Shich removes the
si mul taneously coated onto both the main surfaces of

coattiﬂgﬁélﬁ%ﬁ Eﬂﬁe‘%mtg(io Qﬁtep EfeS oF 86th tﬁ@ ﬁﬁm furfagéd\ & tH@§hH?,§ate to be
si rul t aneously "perforned on both the main surfaces of

proé@s%g? 89 %Jhl ' fie E?atglg 50%188% $ fs‘gen éo‘%ﬁear d.rﬁgllglhd lgve@ hF the rinsing

e- Sl e coa appara us of I nven

i.me, 15 ta t he €.l nsi
sollreis SXALsEe SRy e PR e o8 MR o erch T OriReiinovably
in both the main surfaces of the substrate to be o
arrggigsd @t s pesitipewbere thooter ¢dges afjthe subitaty tadefpregessedavhich is
difference in a drying state, such that the drying
rotatireg ave ahmietved atheirmging solutibnon Thiks aftertthe eclymgrsohsiongs
is started becones the sane on both the surfaces, and

sinflfldhEhsiesoRBaoneX bEA SheBaiddriabed oFdigesubktingé f&b&@@@éﬁ@@d edge
difficult, hardly occurs, and the 20 edge rinsing can

ring.g% %{ug?és : e Coat : Szerfbgggc%m béildhd ﬁlgﬂxagukf)écest&?he substrate to be

apparatus of the |nvent| on

¢

erform e rinsin
e chofFRbRl e aP i ids Puits GReuBlpr iaVBhdbn, the time
utilizes the holding nechani smand the rotational
takgn uptikige pgsansRgs stfomprd Afts thepating solgtiensisicraigd ggomes
al so during the edge rinsing. For this reason, in the
comftant irebeth dlee maiat surfaces®f themibstaateso be prohesséchy diltricerpoor rinsing
for exanple, the space for perform ng the coating and
restiiihg from the difference in a drying state, such that the drying state of the coating

solution when the edge rinsing is started becomes the same on both the surfaces, and
drying becomes excessive and the edge rinsing becomes difficult, hardly occurs, and the
edge rinsing can be stably performed.

[0029]

Additionally, the double-side coating apparatus of the invention can perform
coating and edge rinsing on both the main surfaces of the substrate to be processed, and
utilizes the holding mechanism and the rotational driving mechanism not only during the

coating but also during the edge rinsing. For this reason, in the double-side coating
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edge rinsing can be made small as conpared to the case
where the coating and the edge rinsing are perforned
usi ng the coating apparatus including the hol ding
mechani smand the rotationglg driving nmechani sm and
the edge rinsing apparatus including the holding 5
appaeathast therirvetidd) forfexhmiplep tted spdeé for pErfoBeing MhéEating and the
Additionally, in the doubl e-side coating apparatus of

eddelVirsksirR AR B MRAMe sfall s @@ Baredi 1D M tsé WhedeTHE EGRRQURH Yhe edge
performed on both the main surfaces of the substrate

ok % e D908 556, BB RP A AP e
e GBS P B T St Pl g

short tine conpared to the case where the coating
meghanisn andidhegotgdonal dsvimg mephanisax. f or med on every one

surface of the substrate to be processed. [0030]

Addi Aiddmiahally, irt the doetblbaillefomating appargudefithi seensbodigraenti the edge

a coating solution includes a coating step of hol ding

rin§ing i§$ii_i>ﬁtt£rﬂ:bﬁslﬂ PeHOmbdaEssR thesRainiaffat ROt KIbSEHS tolBe
direction of the substrate to be processed is a

pr&%sie& Qﬁéﬁi coq.ﬁﬁg 631086h n'#srs%ﬁ'ittir{%gu%y @oeﬁ%{? g‘:‘]t,{’ %tgﬁq dthte b surfaces of

processed In a clrcunterentl al rec

simul tapeously jetti the cqgatin sojution toward,.. .

e A B rbeste s BE el Rl el e egpiently
nozzl e which  sinultaneously jets the coating solution,
perdorirsdyp Rrsheth Smegcompatsdsta desCase whees thepaatingrand(as threedge rinsing
processed, and an edge rinsing step of arranging a
arequenfozinaé on evdry ohe surface of ther substiratg tlde protessedn and has

the liquid level of the rinsing solution exposed
throf@30} he top surface thereof, at a position where
the outer edge of the substrate to be processed which

i s bajdafionhlR), Aciflebd &r dobEns ARIHIOIS! %ith héoatmrgego‘f&ﬂm
coat1 ng

in the rinsing solution. Thus, after the

inc?&leg Egiccggtixgs st?ﬂnég‘ﬂsot]%gg %Sgu¥§%§gtéoe per %r%eossep&) gohtéltag @e t iclgness

Sur u rate cessed,
.rinsi can be si | t aneouysl erforned on both the
dirhihon Qnd Sbeieig i PoBloRfeed fe bzl Breson, Betiedhe suhgtrate
0031
to Le proc]essed in a circumferential direction, and simultaneously jetting the coating

solution toward the substrate to be processed from a coating solution nozzle which
simultaneously jets the coating solution onto both the main surfaces of the substrate to be
processed, and an edge rinsing step of arranging a container, which stores a rinsing
solution and has the liquid level of the rinsing solution exposed through the top surface
thereof, at a position where the outer edge of the substrate to be processed which is being
rotated after the coating step is immersed in the rinsing solution. Thus, after the coating
solution is simultaneously coated onto both the main surfaces of the substrate to be

processed, edge rinsing can be simultaneously performed on both the main surfaces of

the substrate to be processed.
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The doubl e-si de coati ng apparatus of the invention

i ncl udes a hol ding nechani smwhich holds the
substrate to be processed so that the thickness
direction of the substrate ;o be processed is a

hori zontal direction, a rotational driving mechanism5
whi cfposof ates the substrate to be processed in a
circunferential direction, a coating solution nozzle

whi c@hiam&ﬁa@m@g dg?&ﬁp.{shﬁ RORLE ﬂm%ﬁémaésbamoq&khg

both the main sur e subs rateto

Ocessec i Nng noz i.ch
meBfAR ke 0 B S ot e PRt S P et o s Birecton of
nozzl e. Thus, the coating solution nozzle can be
thesubsiraigitodiy fregessads elerizonial diepcion. a iotasional drvingmpchaaism
rinsing nozzle after the coating 10 solution is jetted
whichootatéséhe sibisiratg te bé processed ez bizcunfeeantial dieecsiohst coating
to be processed. Accordingly, in the double-side

solotiai haowgleawhiah simidtanéoushejetstie Bodting, solution ©af bdll the main
solution nozzle can be prevented from bei ng cl ogged,

surfatet 8f 1he Bubshratds b@rpﬁwéfsseaf aﬂaeé Béaaqmswg rfJizle hi G 4G rinsing

when a coating solution or coatl ng er €s to

sollﬁﬁgn Pooc%anr{ﬂe §c94t#% sgﬂmogz Zl ng i 1bseﬁ}e cI%r S & utédn ﬁ%zgle can be
cle?lmdftryele éﬂ‘%f% BHE ?P ‘tc“ir’]%} Eﬂﬁ}ﬁ?g li%%tegsr?%%eﬁ#@? fngecosting

amount of coating can be controlled with high
solyriew isgeitnd. frona dhe sasHRE S9lution: perzlt teyvardihelsubstrata ol bs-psoagesed.
coati ng apparatus of the invention, the coating
Acsaidutglyim therobblejsidet dting tppardtos 6f h énvention,she faaciag selition
‘the substrate to be processed fromthe coating

noA¢ bdrl W preédhtddefrot belr2t Addged, $AMRtisH Wﬁﬁ%}rﬁ)uhf)oﬂ@ttm% which is

processed in the circunferential direction. Thus

cafsdd 9@1@{3' EQl)étir{kgsoﬁlﬁﬁ) AWk g'? Q%ééc}g t?%:dﬁhhg‘boljuﬁ&ﬁ £6zle,

romt ecoatlngs ution

nes of the cotrol of the t of cqatipg

carl b By e éeV%{e §ieksckqatire tsherGifatnen oplEdaY Ph

is smal | or r 0032 On the other hand, for
subsfraies it be PWC%SS%‘géléer%‘eW@e [fatigtiasin sheameunt of u%xnlgyarniathe

arranged above and bel ow a substrate, and a resist is
amovat efcoatingrapdicteontpllehwith bighpredigions uAfiditiesaltyt a¢doeding to the

substrate which is being rotated, the anount of
dousietsidegontirig AppasuitubCe thdBivention, the coating solution can be jetted onto

both the main surfaces of the substrate to be processed from the coating solution nozzle
by rotating the substrate to be processed in the circumferential direction. Thus, by
controlling the amount of a coating solution jetted from the coating solution nozzle, and
the number of times of jetting, the control of the amount of coating can be easily
performed even if the amount of coating is small or large.

[0032]

On the other hand, for example, in a case where nozzles are individually

arranged above and below a substrate, and a resist is coated onto both top and bottom
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nozzl es are clogged, or a coating solution or a
coating filmadhere to the nozzles. Thus, it was
difficult to control the amount of jetting with high
precision in a case where egating was performed on a
plurality of substrates to be processed. Particularly,

surBiceces the futstraRsitath sbebiptrotated ditcdrBodr of j¥RinpOZEies Since the
arranged bel ow the substrate, variation in the anount

nozlgtes%@ab%%di Br 4 buiRRsE10HbS UF & 364 fﬁlh{‘é‘ﬂhéié:)c%ttﬁ@ﬁc?zzl@@? Thus,

arge. Addifionally, in a case ere nozzles are
.. 1 ndi M I d _ab ._and .bel .substrate, .and
it gl Bl B o] AR S il b gl S  Ao oBE

of the sybstrate ich i eing rotated, the . .
conting ¥8S BRRETEAaN 4 m&ﬁw Bhiupsaaies P beProeesssdng Farticylariyesince

top surface of the substrate and 10 coating onto the
theigegistanaps (o adhsee tosthe aozzies. arrngedbelpw, the substrate; vagiation in the

the amount of coating onto the top and bottom
ameuntfodi ceatingfin tircbstols surfice ofiie subjtfate whi largdddiAdditivalally,,in a

in a case where the substrate is held along a vertical

casB vaRe: ni2ilks bREndivithially afrinded AbOVRAKESL1OW adubdtfitd, @nd a resist is
material with the rotating substrate bei ng nmade

C | f
coll LTS il BSRIE e e SRSLORR ORIl LAY
.fesulting. fromagravity in coati ont o.one [
diflefips st b S0y i pertpg SBle P 0w RESe SLRa sthwmiaapd
onto the other main surface, and there is no variation
coating Rto theboriemsurfaceis canged. whi herefose, dh enmgrohpithe amount of
coating solution or a coating film adheres to the
coating ointesthe topt dnsl botiorvsustaces of the ewhgtete wiswiffienlt. si nce
the substrate was coated by i mMmersing the substrate
i n t Additiogallyd im@tae iwtlere the gutssirate i heldfaldrpen wiieH pla@dk, and the
coating was difficult. 20 [0033] Additionally, the

sub¥BEReinkAErseP AL d Rghid Al %tﬂetﬁ% gﬂg& ihgasuﬁﬁf’gté Qéln% made fvertical

t
solution of the finvention inc S coating step o

- ' h .
i KGO8 oL RERTBE 3 T B Trnc
respiRing fE0R EGUHY FHCGRHRE PRig NG A SO AFAER UGHTAtG e processed

cL‘et ting the coating solution 25 froma coating o
andsenaging entortbe other wialrctirfaee. and mrere tsanto vagiation in tho amenntoof jetting
both the main 22 surfaces of the substrate to be

whjphds eased whena rcdatinpsobuloator atoeating fiken pdheessss dek noanlds ar the
nozzles are clogged. However, since the substrate was coated by immersing the
substrate in the liquid material, the control of the amount of coating was difficult.

[0033]

Additionally, the method for coating double sides with a coating solution of the
invention includes a coating step of holding the substrate to be processed so that the
thickness direction of the substrate to be processed is a horizontal direction, rotating the

substrate to be processed in a circumferential direction, and jetting the coating solution

from a coating solution nozzle which jets the coating solution onto both the main
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coating solution nozzle cleaning step of jetting a
rinsing solution froma head rinsing nozzle to clean
the coating solution nozzle. Thus, the coating

sol ution nozzle can be prewgnted from being cl ogged,
variation in the amount of jetting, which is caused

surfd8§oFith sGkratetd b phadetsen toWard tRORIbsRate td bOPRBRESSINHG
the coating solution nozzle, can be prevented, and

codfERoluRoft nEPALCIARRE Q8] 1R £BGhe QOIRGh n'h head rinsing
little variati.on in.the apou of .coating, .and th

nozzls et SoniPR SO BiRe BRI on 51 1HE oG Soliipa noZzle can be
preci sion. [00341 10 The .edge rinsing apparatus of

prevemied FoBNpsinmclpagad, wariatignip the ampount ehieHingaWhighi ie gaused when a
hol ds a substrate to be processed so that the

coatimgskhition oda ceasingdimofdhetes ts thesoatingsdlationawzalep canstsaptevented,
is a horizontal direction, a rotational driving

andrevdhdniasasavherd comingtie perfbrenedsatds pluddlidy bOsubstrteOfeseSRBcessed,
in a circunferential direction, and a container which

thedd RNRfe ParidiioN 3 1 aBRutlt d)%tiﬂ%,eanh'tﬁ’élérﬂoﬁrﬁ\b? bodng!cdf be
rinsing solution is exposed through the top 15 §ur ace
. ' ..and the container is arranged at a
°°‘g£°§fe?i%8ﬁ‘o‘%@#’%%{s & out er edge of the substrate to be
procF® 3ﬁ which is being rotated is i Mmersed in the
rins 3 olution. By setting the width of the outer
edge_of the substrate to be processed, which is .
i mrel Be edge nnsingappprigsised theoinyenting, inglgdes ajradding rashanism
width, only a region with a fixed width of the outer
whidhdelds a substrate s be prioeessed trethat the dlsiskatksc dinedtien of the substrate to
accurately and stably rinsed. 20 Additionally, in the

be prt@essell S ReHARRR BRédHDoNn 04 rdtitﬁ)daﬂ&ﬁ‘ﬂh% SHechdrién \WHikH rodtes the
the outer edge to be rinsed does not vary dependi ng

subdfrates ble?};fcieggéd He Uﬂiurﬂferén?itaj éli?e%tigﬁ, | iaod?)nta?lger Q’&Kgch stores a

rinsing ution to be jetted om the nozz
. conmpared tot case e .t he dge rinsin ozzle is
rinGRESTHEAn ¢ Fie U960 el o Aerine soluigR eBPew e Rk Fedfp
e e?sily control|ed. Even if the width of the outer
surgargol ke gantainersand the caaiper is pRanged; al a pgsitign Yiersrthe Aeter edge
of failure such that the width of the outer edge to be
of thersybsirate toubeepreeessasy whick & beingitdtatgd is immarsadeinike vnsiogeolution.
outer edge of the substrate. Thus, the yield can be
By setting the width of the outer edge of the substrate to be processed, which is immersed
in the rinsing solution, to a predetermined width, only a region with a fixed width of the
outer edge of the substrate to be processed can be accurately and stably rinsed.
Additionally, in the edge rinsing apparatus of the invention, the width of the
outer edge to be rinsed does not vary depending on the jetting amount or jetting position
of a rinsing solution to be jetted from the nozzle. As compared to the case where the
edge rinsing nozzle is provided, the width of the outer edge to be rinsed can be easily

controlled. Even if the width of the outer edge to be rinsed is small, there is no

occurrence of failure such that the width of the outer edge to be rinsed is uneven, or a
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i mproved. [0035] Additionally, according to the edge
rinsing apparatus of the invention, it is 5 possible
to simultaneously performthe edge rinsing on both the
mai n surfaces of the substrage to be processed. Thus,
the edge rinsing can be easily perforned on both the

coatifg filrs merh@iaesn thie oubee edpbef thatsebdthatebe Thusahs st ¢can
short tine as conpared to a case where a rinsing

impt&vedt i on is bl own against the peripheral edge of one
surface of a substrate wusing the edge rinsing nozzle
to q?gyge any extra coating solution adhering to the
one urface, and the rinsing solution is bl own

agai ..the peripheral . edge of .the other rface. of .
The AdbuprlsReRig Bn® el S o IS Risnotds
any extra coating solution adhering to the other
posgibief tasimultapeasly PexéRim the §ags ynsip;en befgdhe main swglanesofdee
of the invention has an edge rinsing step 15 of
subkiptelitmbe proeesserb s t Thatsethe edgeripsiog emstecteasidy pérdivrnieden both the
t hi ckness direction of the substrate to be processed

mainSsudfabédfof Zigdubbtrale (ebé provessedty £ihorttrh@bd q@npdeéd to a case
substrate to be processed in a circunferentia

whéte ra%ﬁ{sh%%f\ﬁf&ﬂ 18b1oARH A thsAhe %gﬁ jeearegggbﬁ&lémaeéopa substrate

rinsing solution, and™ has t I qui evel of the
L1 QS . e .
usifd B <385, 5N pORITTOIREe i hoblfy [ ABR B i one
the substrate tq be processed ichjis 20 rotating, are
surfaggeandbe Tinsiam RO WP AERRS e DFFE e,rab%f{g;@?merfah?rwarface
width of the outer edge of the substrate to be )
of the substratscisingthe hdgesrinsingnazale to gemene anyrexira goaig solwion
to a predetermned wdth, only a region with a fixed
adhsriglp e thefotidneudadeer edge of the substrate to be
processed can be accurately and stably rinsed. 25

BRI Eﬁ)o@g]SCRI PTION OF THE DRAWNGS 24 [0037] FIG1 is
a sectional view show ng an exanple of a discrete

nmag nﬁﬁhﬁioﬁﬁﬁ? fredl ¢d8e rinsing method of the invention has an edge rinsing step
of holding the substrate to be processed so that the thickness direction of the substrate to
be processed is a horizontal direction, thereby rotating the substrate to be processed in a
circumferential direction; and arranging a container which stores a rinsing solution, and
has the liquid level of the rinsing solution exposed through the top surface of the
container, at a position where the outer edges of the substrate to be processed which is
rotating are immersed in the rinsing solution. Thus, by setting the width of the outer
edge of the substrate to be processed, which is immersed in the rinsing solution, to a
predetermined width, only a region with a fixed width, of the outer edge of the substrate

to be processed can be accurately and stably rinsed.

BRIEF DESCRIPTION OF THE DRAWINGS
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medium FIG 2 is a schematic diagramfor expl aining
the overall configuration of a 5 doubl e-side coating
apparatus of the invention, and is a front view seen
fromone main surface of asgubstrate to be processed.
FIG 3 is a longitudinal sectional view show ng a
port[zoogpof t he doubl e-side coating apparatus shown in
FIG2. FIG4 is a top view showing a portion of the
dou Is ' . d . F .
A 1 o i o P Yeof BRI U xRN WAl e Tefbrcing
olution jetting port of a first coating solution
meﬁwl e 18a and/or a second coating solution nozzle
18b. _FIG 5B is a view for explaining the shape of the
coat Fitg 240t sehenatie diagrasy fgsaplagning thecovieralkqongigunatipmg of a
sol ution nozzle 18a and/or the second coating solution
doybhde-gide caBing appardtuS.of ¢he igvent®anhanbisiadren veevgsedn Fioawodicmain
expl ai ning an arrangenent of the first coating
surfdek Bf h Gibstrarab de pbaesyed. t he second coating sol ution
nozzl e 18b, and a substrate 2 to be processed. FIG7

IS apRt 96£8 fordiAdihA%el inaf ¥ RWAINIWAS 4 psrtil%gs? BRSdoble-side

manuf acturing the discrete nmagnetit fecordi ng nmedi um

°°%§E|V?Y§P4r{gt}%ggﬁ}“%in%- FIG 8 is a process drawing for

e procéss of manufacturing the discrete
magnet i ¢ .recor di ng, medi um shown_i n Fl 1, FIG9 is a
o S0 LI 45 A5V ShO RS ORI, 0F e dghble sil copting apparans
manuf acturing the discrete nmagnetic recordi ng nmedi um

shoypolFIGR2.FIG 1. FIG1 OAis a view for explaining the
operation of the doubl e-side coating 25 apparatus 1
showRIG. 5 AR$ &viedy faaesplaming the shdpewfawoatensdlitish jeflimg port of a
mai n surface 2a of the 25 substrate 2 to be

firdd CORRESORitio Gz TBh arkd/r A/dcR¥hd Edatia RbRLiBA AEZANE8D.
operation of the doubl e-side coating

FIG. 5B is a view for explaining the shape of the coating solution jetting port of

the first coating solution nozzle 18a and/or the second coating solution nozzle 18b.

FIG. 6 is a schematic enlarged view for explaining an arrangement of the first
coating solution nozzle 18a and the second coating solution nozzle 18b, and a substrate 2
to be processed.

FIG. 7 is a process drawing for explaining the process of manufacturing the
discrete magnetic recording medium shown in FIG. 1.

FIG. 8 is a process drawing for explaining the process of manufacturing the
discrete magnetic recording medium shown in FIG. 1.

FIG. 9 is a process drawing for explaining the process of manufacturing the
discrete magnetic recording medium shown in FIG. 1.

FIG. 10A is a view for explaining the operation of the double-side coating

apparatus 1 shown in FIG. 2, and is a front view seen from one main surface 2a of the
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apparatus 1 shown in FIG 2, and is a front view seen
fromone main surface 2a of the substrate 2 to be
processed. 5 FIG 11 is a plan view of a resist coating
filmof an exanple. FIG 122ks a plan view of a resi st
coating filmof a conparative exanple. Explanation of
subsefte2aode pfdes8li. 10 1: DOUBLE- SI DE COATI NG APPARATUS
2: SUBSTRATE TO BE PROCESSED 2a: ONE MAI N SURFACE 2b:

OTHERAVRO B! iU ReNGer ¢ I\/I%QCI-IAN d U&%&M@%ﬁgle%lde coating

ROTATI ONAL DRI VI NG

M 6 SUBSTRATE-TO-B

R N e O it it B o

ARY SHAFT 9: SPI NDLE SHAFT 10: PULLEY

S“&E%szBQPPK¥¥ NT PORTI ON 25 17a: FI RST COATI NG
SOLUTI ON. NOZZLE MOVI NG MECHANI SM 26  17b: SECOND
coAaTFIGE1 5.2 mlponiencytz esistxgatiog fitordRpSrempBa:  FI RST
COATI NG SOLUTI ON NOZZLE 18b: SECOND COATI NG SCLUTI ON
NOZZEX&. 12 is a plan view of a resist coating film of a comparative example.

Explanation of Reference

[0038]

1:

2:

2a:

2b:

3a:

6a:

6b:

8:

11:

12:

9:

10:

16a,

17a:

DOUBLE-SIDE COATING APPARATUS
SUBSTRATE TO BE PROCESSED
ONE MAIN SURFACE
OTHER MAIN SURFACE
HOLDING MECHANISM
ROTATIONAL DRIVING MECHANISM
SUBSTRATE-TO-BE PROCESSED HOUSING PORTION
MAIN BODY
HEAD RINSING PORTION
SPINDLE MOTOR
CHUCKING PORTION
ROTARY SHAFT
SPINDLE SHAFT
PULLEY
16b: ATTACHMENT PORTION

FIRST COATING SOLUTION NOZZLE MOVING MECHANISM
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19a: FI RST HEAD RI NSI NG SOLUTI ON NOZZLE 5 19b: SECOND
HEAD RI NSI NG SCLUTI ON NOZZLE 20: COATI NG SCLUTI ON
SUPPLY DEVI CE 20a: COATI NG SOLUTI ON TANK 20b: COATI NG
SCLUTI ON PI PI NG 20c: COATI SCLUTI ON VALVE 10 21:

RI NSI NG SCLUTI ON SUPPLY DEVI 21a: RINSI NG SOLUTI ON

TANK] 751 b:SHRIEDOND SONG ISOL. PTIRINVE O ZAIcE MO WBIGIMECHANISM

SOLUTI ON VALVE 21d: BRANCH PIPING 15 21 e: RI NSI NG
soL - PORTI ON  23:
OLJTgF?aPER;Yﬁt?/SA &%}é%@%%%@?ﬁ ﬁd?]\% DI SCHARGE DEVI CE
25a: | SCHARGE PI PI NG
Sec. 1%@%@&@&%@%@ WASTE LI QUI D
TANK 25e: | D DI SCHARGE Pl PING 25f : u QU D

DI SCHRRGE! RIS\ VEEAD RIDNSING QLI BIONSERGE DEVI CE 27

26: GAS DI SCHARCE DEVI CE 26a: EXHAUST GAS TANK 26b:
Pl PI Nb: SECOND HEAD RINSING SOLUTION NOZZLE

20: COATING SOLUTION SUPPLY DEVICE
20a: COATING SOLUTION TANK

20b: COATING SOLUTION PIPING

20c: COATING SOLUTION VALVE

21: RINSING SOLUTION SUPPLY DEVICE
2la: RINSING SOLUTION TANK

21b: RINSING SOLUTION PIPING

21c: RINSING SOLUTION VALVE

21d: BRANCH PIPING

2le: RINSING SOLUTION VALVE

22: INNER PERIPHERAL PORTION

23: OUTER PERIPHERAL PORTION

25: LIQUID DISCHARGE DEVICE

25a: WASTE LIQUID TANK

25b: LIQUID DISCHARGE PIPING

25¢c:  BRANCH LIQUID DISCHARGE PIPING
25d: 'WASTE LIQUID TANK

25e: LIQUID DISCHARGE PIPING

25f. LIQUID DISCHARGE VALVE

25g: LIQUID DISCHARGE DEVICE
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27: GAS SUPPLY DEVI CE 5 31, 32, 33, 34, 35: COATI NG
SOLUTI ON JETTI NG PORT 40: EDGE RI NSI NG DEVI CE 41:
CONTAI NER 41 a: OPEN NG 42: CONTAI NER MOVI NG

MECHANI SM 10 43: SUCTI ON | CE 43a: SUCTI ON PART
43b: SLIT 43c: I NNER WALL SURFACE 43d: OUTER WALL 15

44: SICTH N DTSR AYNE WEWEGHANI SM - 100: MAGNETI C
RECORDI NG MEDI UM 101: NONMAGNETI C SUBSTRATE 101 a:

CENTHAL ; NDATI ON LAYER 20 103:
MAG!\@% C%@Odlﬁggé%M NG PORTI ON 105: PROTECTI VE
FI L%ﬁ%[isg)d;@ FOR CARRYI NG QUT THE | NVENTI ON 25

2 t

[ 00 , a doubl e-si de coating apparatus and a
met hod for coating double sides with a coating

sol #1004 SHEPLYEN{CEN, and an edge ri nsing

apparatus and an edge rinsing nethod of the invention
wi | | 3h82d%5 84 Med COATBYGISQLUEIRX JERGING RORT
drawi ngs. <Di screte magnetic recordi ng nedi une

40: EDGE RINSING DEVICE

41: CONTAINER

41a: OPENING

42: CONTAINER MOVING MECHANISM
43: SUCTION DEVICE

43a: SUCTION PART

43b: SLIT

43c: INNER WALL SURFACE

43d: OUTER WALL

44: SUCTION PART MOVING MECHANISM
100: MAGNETIC RECORDING MEDIUM
101: NONMAGNETIC SUBSTRATE

101a: CENTRAL OPENING

102: FOUNDATION LAYER

103: MAGNETIC LAYER

104: REFORMING PORTION

105: PROTECTIVE FILM

BEST MODE FOR CARRYING OUT THE INVENTION

[0039]
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5 First, an exanple of a discrete magnetic recording
mediumwi || be described as an exanple of a substrate
to be processed on which a coating filmis fornmed
using the double-side coatihbRg apparatus of the
invention. FIG1 is a sectional view show ng an

exanuk:g, #HoudIe side e64tHtpPRGRRtdnd 2 6068 FiGoamel dbtible sides
[0040] 10 A mmgnetic recordi ng medi um 100 shown in

E| y : . ¢ L .
Wit st ST Badr) AHE AR e B pacils Il oBee
._l.ayer n.,nternedi ate ., layer, .and the Like .
ringifg method o Sfenven ey 1B Gl rTeree g drpwings.
protective film_ 105 are fornmed in both main surfaces
(a t OBisergte Magnehifdecoripe MeiWNT f ace), respecti vely,
of a nonmagnetic substrate 101 which have a central
openFing, ai0xampleaoih disgceumagnetis recofdisgimiedinien wilkbeddsciibed as
formed with a lubricating film(not shown). In
an agtthglé 6Na siub3tride@o be ptdtessed o kitasts € softingtfhie it Gathddtusing the
| ayer 102, the magnetic |ayer 103 having a magnetic
doRE-51E BoatidpSapplaflsir it ROEAAN 194, 1 RndetftfalliRhahbivie an
film 105 are’largely shown 1 n an exaggerated manner,
f RY: | e to th t hi ckness of the
%‘Sﬁﬁggﬁ‘&‘%}%&% g%?%[ceég%%lg ?/\&é‘\lllgl'r, t he actual
t hi cﬁ)@%}s of the 20 nonmagnetic substrate 101 is far
t hi cker¥t han these |layers and filns. In order to nmake
these layers and filnms easily seen in FIG 1, the )
| ay eAgnagngti¢ racaling medmawHq shosm indtaghisrone dnj whishradpundation
[0041] As the nonnagnetic substrate 101, arbitrary
layst b3 with e snudtiplehayen sieakture indlegding msofiimagdBtialaeryan intermediate
substrates made of, for exanple, Al-M alloy and the

layk:f, lkBd théﬂild_é,ha Aia n&Qﬂﬁﬁe&qm @refmiiﬂg go@fonqbw,ranawpm@eave film
nonmagneti ¢ substrates, such as substrates made of

108 Qfe. ﬁ(}lggoé)t}gﬁﬁﬁﬁsurﬁ %ﬁggﬁééﬁa‘éétﬁd Q@ﬁ&&n%ﬁﬁ&?, rgsrchtively,

crysta ass, si tanium ceram cs
of 4 %E)rln%ggsne{ig glllbs%r'ate[ 1%q4v%11dch have a central opening 101a, and the outermost

[o\ NN

€X

surface thereof is formed with a lubricating film (not shown).

In addition, in FIG. 1, the thicknesses of the foundation layer 102, the magnetic
layer 103 having a magnetic pattern, the reforming portion 104, and the protective film
105 are largely shown in an exaggerated manner, respectively, with respect to the
thickness of the nonmagnetic substrate 101. However, the actual thickness of the
nonmagnetic substrate 101 is far thicker than these layers and films. In order to make
these layers and films easily seen in FIG. 1, the layers and films are shown in an
exaggerated manner.

[0041]

As the nonmagnetic substrate 101, arbitrary substrates can be used if they are Al

alloy substrates made of, for example, Al-Mg alloy and the like, which are composed
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5 The magnetic layer 103 is a magnetic recording
pattern equivalent to a nagnetic recording track and
servo signal pattern portion. Although an in-plane
magnetic recording |ayer ornga perpendicul ar magnetic
recording layer is sufficient as the magnetic [ayer

maikPBof dlMiMen, ke hdhabidrittic FRHIRkEC sUBGR sHhRdtds fi’ﬁ/ % df $iormal soda
preferable in order to realize higher recor

o b S S 0 L TR e

Co. For exanple, a |lam nated structure conposed of a
Varifed™etic oM foundation layer and a ferronagnetic
CoCr Pt Ta magnetic |ayer can be utilized as the
magné0fel recordi ng | ayer for a planar magnetic
recordi ng nedium As the magnetic recording |layer for
a pethemdgmagicdayeri 03 sta magmativrrdéordinggditermequil/aleat to a magnetic
magneti c recording |layer can be utilized which is
recoRify fedk day skadi syl Pdtetn PéBIonNJ Althai Fgfaﬂm a.tﬁfma%@hc
exanpl e, soft magnetic FeCo all oys (FeCoB, FeCoSi

rec %%Nyeerg_%%égslctﬁﬁipﬁﬁgg%b re%ércfi@a%éﬁ? %g El%%@as%é fhagnetic
the orientation

e 5? el e ol 5

i ke, helnerl tg f Ru, or the like if
Erecaiing deanie: 20t PRATGHBIE Ba) s arashelifceprdipg layer 103 be
60Co- 15Cr 15Pt alloy or a 70Co-5Cr-15Pt-10Si Q2 all oy.
formigd from elkoys somppsadimaintypfdto.c recording | ayer is set
to, for exanple, 3 nmor nore and 20 nmor |ess, and
to, Poedxanmpbd, g larhinard ctructoreconsbsédofiheimdgastc C[-IOIQ43]
Additionally, as shown in FIG 1, a region where the

fouRB e laGer! MY A feOBagretit @oCr?@l" afrﬁﬁgﬁ%gc lazelf %’B%%tmzk@ as the

the reform ng portion 104 wh IS a nmagnet 1 c

f th
mee Rt v o 4 DA HE; cf%r AR heat ¢
28%°$%*@3@¥@%ﬁ§£ﬁ@9§§h%%a$%ié'ptsg“pteﬁilﬁéﬂl?@e”a i gcord hedium,

portion 104 to prevent the signal interference between
a MAgHRts Tesondingolayer fgn Batlhz_qdn\yh@h ipehtainedhby lamjnatirign backing
| ayers 1083.
layer made of, for example, soft magnetic FeCo alloys (FeCoB, FeCoSiB, FeCoZr,

FeCoZrB, FeCoZrBCu, or the like), FeTa alloys (FeTaN, FeTaC, or the like), Co alloys
(CoTaZr, CoZINB, CoB, or the like), or the like, an orientation control film made of Pt,
Pd, NiCr, NiFeCr, or the like, and the interlayer made of Ru, or the like if necessary, and
a magnetic layer made of a 60Co-15Cr-15Pt alloy or a 70Co-5Cr-15Pt-10Si0; alloy.

The thickness of the magnetic recording layer is set to, for example, 3 nm or
more and 20 nm or less, and to, preferably, 5 nm or more and 15 nm or less.

[0043]

Additionally, as shown in FIG. 1, a region where the magnetic layer 103 is not

formed is formed with the reforming portion 104 which is a nonmagnetic portion where
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5 [0044] The reform ng of the magnetic properties of
the magnetic |layer 103 specifically neans partially
changi ng the coercive force, residual nagnetization,
or the like of a magnetic kgyer fornmed as a uniform
filmon the nonmagnetic substrate 101, and neans

the InupBEti O\ propbgies ofthe magnétis lager 103 drovefbimél. t IEhermsdndtial
magnetization, as an exanple of the 10 change. The

rechRiiY Ifggo r ¢h Rhich QSnﬂﬁ&@@ﬁl'eQnﬁ&ﬁﬁ@ Iy £BOFR 'i‘néé%eﬁ@dll’y' s8phrated by

out , exanp e, exposi ng régi ons other than a
t | I [t
the rgi%h%[}l 4‘3&3 g&é\%g{:ﬁlg Safgfie%ﬁe?#n%r %QP{')@T% o, &%Fﬁé recording
non etl c substr 11?)%, to reactive plasm, and
~ batjemgs %W%%&s*s%% yF‘E§ e reactive plasma becones the

reform ng portion 15 104. [0045] Additionally, as

the MO4tkective fil m 105, carbonaceous | ayers nade of
carbon (C), hydrogenated carbon (HxC), nitrogenated

car bdhe (e@zbtﬁn@uﬁhp hegsetiapropertien of the lImapnatic tayebl (Bespecifically
(SiC, or protective filmmmterials, which are usually

melSeshrtiglicthafginStilcoerdivdfdree? Pesidudll magndtiation, o tiedikedst a
used. Additionally, the protectlve frim1105 may be

ma; &R%ﬁii é’&rrﬁ] dta}gﬂ?i Lﬁﬁfoﬁgrf cﬁ'y e ionﬂnggﬂe?lc %ﬁﬁé‘n“a%{]% 1€ ab®means

pprop ormt Ubri cat | ng rayer on

tive ubri t used for
oS boeei't it 7 R by Rl R oot e, o5 il gmple of e
hydrocar bon- based | ubricant, m xtures thereof, and the
changge 25 [0046] 31 In the rmgneti c recordi ng nmedi um
100 shown in FIG 1, the nagnetic recording pattern is
magn&he ehpinying afithe @ha@bilqupamapwbambéonta@rexample by
properties of regions other than the magnetic
expa3iry dgiogs praki tam a oégid serving rae thecmhgreaic rdddadiag pattern of the
refornmed, and the regions are fornmed as the reformng

maRREtd BPer ¥8ne dTRUSuni MR SHIHESH thRindBmb St ShBLrALTHl, kY reactive

plasma, and the pprtion exposed to the reactive plasma becomes the reforming portion
104.
[0045]

Additionally, as the protective film 105, carbonaceous layers made of carbon (C),
hydrogenated carbon (HxC), nitrogenated carbon (CN), amorphous carbon, or silicon
carbide (SiC), or protective film materials, which are usually used, such as SiO,, Zr, 03,
TiN, or the like can be used. Additionally, the protective film 105 may be composed of
two or more layers.

It is preferable to appropriately form the lubricating layer on the protective film
105. The lubricant used for the lubrication layer includes fluorine-based lubricant,
hydrocarbon-based lubricant, mixtures thereof, and the like.

[0046]
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5 characteristics can be obtained wi thout being

i nfluenced by the signal interference between

adj acent patterns. [0047] <Doubl e-side coating

appar atus> Next, one enbodi ggnt of the doubl e-side

coati ng apparatus of the invention will 10 be

desdnitheflaghdtiorécording nsdn8HB 00 hétv i FIG. fl Othe SdghetidWebarding

the overall configuration of the double-side coating
Py e ey BN s ; PaPncd oSN EEDn othr

Addi ti onal | =l G IS | ongi tudi n sectional, view
ta i pageRl febording bagient R e soebe P Lsoaf reyoBirid B8

shown jn F]G 2, and FIG 4 15 is_a top view show ng a ,
regiogs eredarmgd astae pdomiae spgioncif4t i ddusspselionthich Iﬁ%ﬁ%?m& density

FIG 2. A doubl e-side coating apparatus 1 shown in
chardc@Sistics ¢ap be obtgined witheut bowmgiinfuensed by thersignal interfarerics

surface 2a and other main surface 2b of a doughnut
betdeakadjfepephttemisbstrate 2 to be processed, and

rotationally operates the substrate 2 to be processed

to m@papad the coating solution on one main surface 2a

and other main surface 2b, thereby 20 form ng coating

fil : - TR yrface 2a and other main

oSy R SRR PR

surface [rate 2 to be processed. [0048]

As 0 in ElGS. to 4 e .doubl e- si de coat.i.n . .

app AN G R g Tane YRRl 0 HORHR IPESTASS of e nvention will

rotational driving mechanism 3, a first coating
be describédon nozzl e 25 noving mechani sm 17a, a second

coating solution nozzle noving nmechanism 17b, a first

32 Kléafingschematic dregram fdrexpBmingtheaverall coafigimaton of the

sol ution nozzle 18b, an edge rinsing device 40, a
doubl-bide BodiRigi apPardihis otk iavénton! drl i atffonk Qieh Ref HdBfone main

housi ng portion 6. The substrate-to-be processed

I . . .

B e e Br et o ey BB o el psigne
vie%voshp)\evh?gr & f):oer?igr? ((j)f %I cﬁﬂbfe-ssici]eecl:o%tirqg apparatus shown in FIG. 2, and FIG. 4

is a top view showing a portion of the double-side coating apparatus shown in FIG. 2.

A double-side coating apparatus 1 shown in FIGS. 2 to 4 supplies a coating
solution to one main surface 2a and other main surface 2b of a doughnut disk-shaped
substrate 2 to be processed, and rotationally operates the substrate 2 to be processed to
spread the coating solution on one main surface 2a and other main surface 2b, thereby
forming coating films on the one main surface 2a and other main surface 2b of the
substrate 2 to be processed.

[0048]

As shown in FIGS. 2 to 4, the double-side coating apparatus 1 includes a
holding mechanism 3a, a rotational driving mechanism 3, a first coating solution nozzle

moving mechanism 17a, a second coating solution nozzle moving mechanism 17b, a first
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5 the hol ding mechanism 3a is housed at a centra
portion of the nmain body 6a within the substrate-to-be
processed housing portion 6, and one nmain surface 2a
of the substrate 2 to be pggcessed is rotated

cl ockwi se by the rotational driving nmechani sm 3.

coatielgisbluidihbazle 1816 sb@Ad cotivid UutRN idz8R 18B, drfedpe AisHRHevice
inthe 3 o'clock direction Wth respect to the centeér

slbst r dto
40, Sélwrr(gr} n bod{/ﬁtggdgs‘g&f%@ 8]&ﬁgﬁ%§n®?ﬁqm%%gg%sr%m in
FI G roc sed ;housin
s P hEeRie e Batta fiple a%&oeg 138 S pe hg&ﬁm@e&d
pur ge gas fron1£he head rinsin ion 6b of th
rm%%B?‘i“SP bt 0 A5 ShoWVR HEEKER 4, the sy s%@tep%fq beoprosess%whlahg%beld by
di scharge device 26 for discharging gas fromthe main
thethotingmechanidne 35 isdousert at atcentral porooestthe ntamisodygpaiwithin the
portion 6. As the purge gas, for exanple, dry air,
subBirhteagde prévesied honsing podion 6 ik ontemainsatthed2a sfBE substrate 2 to
argon, krypton, xenon, and the |ike are used. The gas

be Fiotsdiad aqcﬁ@eﬂ &@ck%@se E}Cﬂhb' eASati Geihl aﬁbﬁlgﬁﬁedﬁaﬁsﬁ@ K A?&ﬁtaonally,

and pi ping 26b which connects the pody 6a wt

thetﬂégdﬁ ?€E§ﬂg§%btlg %v@ﬁ ﬁl%dﬂ BJCPOQﬁldII%Ctl(;nh\%lth respect to the

e pr cesse ou3|ng ort
rovi ded t.h uid disc vice 25 .2Q for
cetin s beetd 2 b BHocPsi PO o e OB oy 8
portion 6b and the main body 6a of t he
substd04Pk- t o- be processed housing portion 6,
respectively. The |liquid discharge device 25 includes
a waddditiona]ly, ds shervkn 1BFAG. 2, ithpisubsttateetbde peogesged hgudh portion 6
whi ch connects the waste |liquid tank 25a with the

is prBVided At} abids s BeaBCET Whithi stipHliics Guas sﬁoﬂlﬂﬁh@@@msm
I;\/\fﬁl ch branﬁgsai?ﬁrl}cl)m the liquid dllglschar g%'fhpl pi ng 25b s

polgigq 6?7%6%%‘91 ?Itc% Eg {B%eﬁ@@ﬂ&t?ﬁa%sbcg‘g?% %Zarﬁoc{ dsgi?s‘cﬁgrge device

26 FfTiThang %’%‘% 7O RS ol s PEOK i et Ra mipesiaihousing
the secon coati ng solutlon nozzl e nDVI nechanlsm .

porfipp 6. + i TheIPRreF iEAS ifAF amplcs drugin ThteRgen ey Bogen gbon dloxide,

helium, neon, argon, krypton, xenon, and the like are used.

The gas discharge device 26 includes an exhaust gas tank 26a, and piping 26b
which connects the main body 6a with the exhaust gas tank 26a. Additionally, the
substrate-to-be processed housing portion 6 is provided with a liquid discharge device 25
for discharging a waste liquid from the head rinsing portion 6b and the main body 6a of
the substrate-to-be processed housing portion 6, respectively. The liquid discharge
device 25 includes a waste liquid tank 25a, liquid discharge piping 25b which connects
the waste liquid tank 25a with the main body 6a, and branch liquid discharge piping 25¢
which branches from the liquid discharge piping 25b and is connected to the head rinsing

portion 6b.
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5 device 43 are retreated, and dotted |ines represent
position when the respective nenbers are coated or
edge-rinsed. As shown in FIGS. 2 to 4, when being
coated, as seen from one nagg surface 2a of the
substrate 2 to be processed, "the first coating

sol utgogy nozzl e nmovi ng nechani sm 17a and the second
coati ng sol ution nozzle noving nechani sm 17b are

' Pheagphdly RSS20 ar %0‘??42%%:8 éﬁ%éh%egﬂ?fﬁﬂogg Sebefibaive
2 sed.. Additi : bei .
e A CoRinE SOAIPR BRFAGR BONie S IRNR 1o pecopsonting

substrate 2 to be processed, the edge rinsing device
solywgon Bozglermapviag meghanien 470 the edge rinfingdaviasrOy and thgsuction
downward direction in FIG 2) with respect to the
devdiea¥ areoétrdakes, antbddttedtlmes Pepiresehep@itivnesisdhe f3pedtive members
suction device 43 is arranged in the 7 to 9 o' cl ock
are@obR@ lok 8dgeldifked15 the low left direction in FIG 2).
[0051] Additionally, as shown in FIG 4, when being

et 888y IR 050 850 0414 90 c AL Enl T e 2
o B RS T3 ARG 5 i

face each qgther with a sufficient interval )

173 pnd thp secpBd GoAHIESS MLORA0ZZE Mevirgmochagispb] Thyre @mrgaged in the 3
in plan view so as not to cause a hindrance when

o’ cle| dirsetiemfonghe ripht ihiFkE. fwithheespest besthe aemerRofithe bbstrate 2 to be
processed is performed. Additionally, when being

procosieéd AdditiendB; whes béing blige-fihsed| asseah (oth ifel hidin@Grface 2a of
nozzl e novi ng nechani sm 17a and the second coating

theSRbsthdtOD 118 FloBeIBY. Iﬂ&kgedg%qnﬁmgsa@vﬂcg ﬁo égék?aé{gbg isfglrgg o’clock

rinsing device 40 and the 25 sucti
. i | '
airbloh RS b p R BB TS B3GRk o By
brought close to the suhstrate 2 to be processed. . .
2 t9hE PEtsgssec. ARG thY FUCHOR JEYIFTS SATRPRRHITIBS 7 12D Meplpdiiglirection (in
mechani sm 17a and the second coating solution nozzle
thedgwi laky directiearind#E:12b, and the edge rinsing device 40
and the suction device 43 are prevented from contact
wi t h[@¢h ot her when bei ng noved.

t o _be _
neaceg eé of the substrate

Additionally, as shown in FIG. 4, when being retreated, the first coating solution
nozzle moving mechanism 17a and the second coating solution nozzle moving
mechanism 17b, and the edge rinsing device 40 and the suction device 43 are arranged so
as to face each other with a sufficient interval therebetween across the substrate 2 to be
processed in plan view so as not to cause a hindrance when replacement or the like of the
substrate 2 to be processed is performed. Additionally, when being coated or
edge-rinsed, the first coating solution nozzle moving mechanism 17a and the second
coating solution nozzle moving mechanism 17b, and the edge rinsing device 40 and the

suction device 43 are horizontally moved toward the substrate 2 to be processed from
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5 [0052] The hol di ng nechani sm 3a hol ds the substrate
2 to be processed so that the thickness direction of
the substrate 2 to be processed is a horizontal
direction, and is conposed,f a chucking portion 11
to which the substrate 2 to"be processed is attached,

fte Airb oAk Yandhaé brokight cIRe 16 Mecdub ' Ls
OP%iEoSi aed at’y%nhe enrg %Ifl cthe tr ot ar y&gﬁg@;f@?& E%Brl%,gss?ﬁe Thereby,

LA R AR N9 B8 e Bl pracion

into the chuckin 1 so.that .th bstrate

ortion S )
oz BV SLRLeus 75, # B 66 Fnaqeics Ahadnt fition device 43
substrate is integrated with the rotary shaft 12.

arepyowfed from corfacitwiheach otheyiwhgn beinganevedh 3, as shown

in FIG 2, rotationally drives the 15 substrate 2 to
be pt@Seksed which is held by the hol di ng nechani sm 3a
around its axis (rotates one nmain surface 2a cl ockw se

i n t The helabedheshahism e dldsothabhkztale 2040 Bel gR6ces SRR AR IHe
3, as shown in FIG 3, includes a spindle motor 8, a
(iRl HEecBORDL g s 2 B %, bl a0l ciftop, and i
of the.spindl.e shaf n he .spi ndl e . shaft 9.and
cotpalef i 1Rk porI5h a1 1 nERR R HEEHE A AP Sircsssed Fiktghed.
dapt ed_t otate in _conjunction with each other.
anchg ZofT; %h@ﬁ;l?- wRb chyekingqoriiens | sieevided atdheipnd efithe pptary shaft
the rotational driving mechanism 3 shown in FIG 3, the
12rthe avlystrateal to beproesssadds fxedarthe gendral vpeningofithe Isebstrate 2 to be
substrate 2 to be processed which is held by the

pracessad ys Stteal into the chucking pirtioh &L sothdi the stilsstiabee? to be processed is
rotational direction and rotation nunmber of the

rotafel stk State WhE 112 suBfrdtOR3 e orafed WiEtHelrh 12ng

sol uti on nozzle nmoving nechani sm 17a and 't he second

coat g0l uti on nozzl e noving nechanism 17b are arns

whi ch extend in the horizontal direction. As shown in

FIG 4, the first. coatjng sqlution no movi.n .

mech 3 Sifenal &yipg Ak 3 11 LOVRARFToigh ST drives the
nozzl e 18a and a first head rinsing solution nozzle

substrgte Ztoderpracessed which is held by the holding mechanism 3a around its axis

(rotates one main surface 2a clockwise in this embodiment). The rotational driving

mechanism 3, as shown in FIG. 3, includes a spindle motor 8, a spindle shaft 9 which is a

driving shaft of the spindle motor 8, and a pulley 10 attached to the tip of the spindle

shaft 9, and the spindle shaft 9 and the rotary shaft 12 of the holding mechanism 3a are

adapted to rotate in conjunction with each other. Accordingly, when the spindle motor 8

is driven in the rotational driving mechanism 3 shown in FIG. 3, the rotary shaft 12 is

rotationally driven, and the substrate 2 to be processed which is held by the rotary shaft

12 is rotated according to the rotational direction and rotation number of the spindie

motor 8.

[0054]



10

15

20

25

5 second coating solution nozzle noving nmechani sm 17b
supports the second coating solution nozzle 18b, and

a second head rinsing solution nozzle 19b. Attachnent
portions 16a and 16b are forged at the distal ends of

the first coating solution nozzle noving nmechani sm

17a gpélfitshCodtidgRORItI6A AbZAE moWingl heéchafRay | B ad\thé§econd coating
mechani sm 17b, ~ respectively. The first coating

solﬁﬁ+1‘r’ﬁ6ﬁﬂe rﬁ%ﬁg SnekBhignd 7b ke drddsShhibR agkehd B5ihE ‘-Fxonzontalfdlrectlon.

ution 10 nozzle 19a are attached to the surface

e att ortion 1 of t first co
AsSETE IbEICh g, F & Hovrlte A Rk PR 178 sypagris the
to face the substrate 2 prQcessed.
firshgatingcritiop nogzle 18aauhy b gﬁ%ran%g sRIFEOR Rezzla Wag g the
and the second head rinsing solution nozzle 19b are
secand aedting sobitioh@ozzle awtvingmeganisino h7b 8ippofts theseeamndmoating
coating solution nozzle noving mechani sm 17b. 15
solufiObhdzzINESH hfidh s0ad hegl $uding scdatisrogadzi: Yabvi RAgtachment
mechani sm | 7a noves the first coating solution nozzle

poxgef%ﬂs I1!57a and T60CAEB Brnediaf BRI QA dids bF Rt firkedoatifly §QGEdPRbzzle
in FIG 4) of the substrate 2 to be processed on one

mov n& méé‘hafu%ﬁlte 1n7?aaq‘nafth<% pe%o& pdc'z{tirn t ?h&lo})(ﬁo%e o%?r%ﬁggiamsm 170,

noves coa I ng Ion nozz

the.h direction (the r left 2 irectio
respRTIED) o LBAGH CORIS oLt kgle] 16 Hhil e st Bsedypregg splbtion

a dianeter direction of the substrate 2 to be
nople ¢ Basare gttaghsd do Bissurfaserighe pirchneat petioa 162 phtre first coating

separated fromone main surface 2a of the substrate 2
solutiom aozricomesingcnechivtismeda mchicloatarraggablouhcaothe wobstlate 2 to be
nmovi ng nmechani sm 17b noves the second coating sol ution

prategselie A88itioRally) ehel dabsriR8ing dblue6h he#rld 1 §tearid BB tedodfl head
direction in FIG 4) of the substrate 2 to be processed

nngi'ﬁgtsgﬁugﬁﬂ %zlg@ﬂ%%ﬁﬁ&feﬁ@&ﬂlezﬁtaggmteﬁ% i SO fechgs

rocesse and nopves the secon utlon 6

18hb the.h ta t th ht-left
cofHeoF IR Mo I SRR At cal di rectionin FiG

4) mhlch is the diameter direction of the substrate 2
to bé (Eﬁbcessed al ong the other main surface 2b while
bei ng separated fromthe other main surface 2b of the
subs flihafiest 2oatingrelyionawzgle gnoving mechanism 17a moves the first coating

solution nozzle 18a in a thickness direction (a right-left direction in FIG. 4) of the
substrate 2 to be processed on one main surface 2a of the substrate 2 to be processed, and
moves the first coating solution nozzle 18a in the horizontal direction (the right-left
direction in FIG. 2 and a vertical direction in FIG. 4) which is a diameter direction of the
substrate 2 to be processed along one main surface 2a while being separated from one
main surface 2a of the substrate 2 to be processed. The second coating solution nozzle
moving mechanism 17b moves the second coating solution nozzle 18b in the thickness
direction (the right-left direction in FIG. 4) of the substrate 2 to be processed on the other

main surface 2b of the substrate 2 to be processed, and moves the second coating solution
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5 As shown in FIG 4, the second coating solution

nozzl e noving nmechanism 17b and the first coating

sol uti on nozzle noving nechani sm 17a are synmetrically
arranged w th respect to tRg thickness center plane
of the substrate 2 to be processed, and the first

noZ&zR21 g4 tisChatizonfil BRdctiot (H8aHgndett Hﬁec‘ii%ﬁ%‘ #16G 2adnldRBe vertical

sol ution nozzle 18b are adapted t ane in
G SRpEAG ] ?%ﬁtw%ts&rﬁaneo L of e

essed ond coati Nge ol n nozzl e
sloRi R O AR SHTH 2P ey PR 0 4h6 HeBRepace 20 of
nozzl e novi ng nechani sm 17a. [0056] The first coating

theggbsitateohtnbybioeesigh and the second coating sol ution
nozzle 18b jet a coating solution sinultaneously
t owaAs slorthint €. dxthe second acatsngZmlwion mdazle indvieg hechanism 17b
substrate 2 to be processed. The first coating

andhk first@oatirgy suletidndvzzle nSoving thAGsns 07 alhre @imneRicall9Aeranged
mai n surface 2a of the substrate 2 to be processed,

withh PE&% mmnee%heg aﬁé’bf‘ e%ﬁbﬂx%ezi & tgcgﬁoteggéd %tﬁk?hhe first

coating sol ution onto he ot er naln sur
e_br The Lo l,gi 1 on

coa%%g%f)fuﬁég {1822{1% 1? éla.r[rzls 8 g%%?g coatln(ﬁ 1&1}1 n%gglg Ilgg adgﬂtgd to

t he second coa ution no b by t pati ng
MoYe iR, ¢TGP b’fliﬁ eag]é) Oﬁ’SWE’%mQB’“'éﬁ fﬁSPPFTGO ess Genter

coati ng solution supply device 20 |ncludes a coatlng
plage p{ithie substegte2 toke pragrssed; batthsspeaned enativa splupipmgozzdpmoving

whi ch connects the first coating solution nozzle 18a
mealahignin @ 7b amd the dirsteabtimgsoduti att nexalemaevihg mkSianidnt h74.he

coating solution tank 20a, and a coating solution

val vpo2@F. The coating solution jetting anount,

coat 1 ng sol ution jetting time, 25 jetting

nu nb?fl% ﬁfsrt] ggﬁﬁ% s_gE - an EEZI%% h 5% e}xrlc{ @1@5&&) dc 0 at?{%s%ﬂﬁfoh%zzle 18b

solu sSecon

jer 3 Eaie LR SR Y 1k ol mpln uiBrossamdgh of the
val ve 20c. The coating solution includes a solution
substetgi neeryoessessol A %rvapm&sql@sqret@z leri8@detpe coating solution

uItravtoIet-curabIe resins, such as an
ontgl aneawdin betface Zaaifithe substydte 2 te be processsd randnheasecond coating

solution nozzle 18b jets the coating solution onto the other main surface 2b of the
substrate 2 to be processed. The coating solution is supplied to the first coating solution
nozzle 18a and the second coating solution nozzle 18b by the coating solution supply
device 20 shown in FIG. 2.

The coating solution supply device 20 includes a coating solution tank 20a, and
coating solution piping 20b which connects the first coating solution nozzle 18a and the
second coating solution nozzle 18b with the coating solution tank 20a, and a coating
solution valve 20c. The coating solution jetting amount, coating solution jetting time,

jetting number-of-times, and the like from the first coating solution nozzle 18a and the
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5 solvent. [0057] Additionally, the anmobunt of a
coating solution jetted onto an inner periphera
portion of the substrate 2 to be processed by the
first coating solution nozzlg 18a and the second
coating solution nozzle 18b becones |arger than the

secBf® ¥hdtin@fsolufien 82%1E M9 4@ BRlrbldORY, ﬂh@tohgﬂ?glﬂfogmgbg)eratlon of the

out er peripheral portion thereof "by t
co%@@gﬁﬂuﬁg@ahggocsolutlon nozzl es. An exanple of such a
oat1ng sol ution nozzle 18a and second coati ng
solu n nozzle 18b be descri bed wth reference
to F h%co%lﬂg éﬂlb‘“%mcm‘;@%a SBER%OQH tag’Bg dy dlispplsiRg Yastous resists
expl aining the shape of a coating solution jetting
mage pf uléﬁavw?ﬂé -clifabl resigs,syeh #hen slorvioletsurableAceylicaster resin in a
and/ or the second coating solution nozzle 18b. In
solseidi tion, in FIGS. 5A and 5B, in order to explain the
correspondence rel ati onship between the substrate 2
to bposrpcessed, and the shape of the coating solution
jetting ports of the first coating solution nozzle

18a '
f acemﬁltff’“%ést PRER) 4 B R i RAE df ol befiingral
ro IS d to.face the
Polzac ﬁlﬁe %% TAF o PebrierSed by s Bripbirlubghacigie 1pa and the
E shaded portion) of the coating solution
Seqoeg ppﬁglgpse ution noggle d b begomesdargerthan theameomnt Phthereatig,
four coating solution jetting ports 32, 33, 34, and
solgBomjetted bhtgribelofiterpariphprad portion thereaflbyfthe fisst e savohé coating
peri pheral portion 23 of the 25 substrate 2 to be
solptiog a6, t oward a position which faces the inner
peripheral portion 22 38 thereof. In the exanple
showny é?(a.t'ﬁg@ (ff@ucﬁ Qﬁrsft %’a{tm%%ldu%ﬁ no2hib Fé’é’nd &Eaﬁc{]&)atm

ports 32 are ad C:chU a coat |ng
B Y %%%é’ék%geﬁa?\ﬂégfe%ﬁ&ﬁ@ IS5

coati.ng tign jetti
ancfl gﬂ are views for expﬁl[mling &e thape otn a coatlng solution jetting port of the first

coating solution nozzle 18a and/or the second coating solution nozzle 18b. In addition,
in FIGS. 5A and 5B, in order to explain the correspondence relationship between the
substrate 2 to be processed, and the shape of the coating solution jetting ports of the first
coating solution nozzle 18a and the second coating solution nozzle 18b which face the
substrate 2 to be processed, the substrate 2 to be processed which is arranged to face the
coating solution jetting ports are shown along with the shape (shaded portion) of the
coating solution jetting ports.
[0058]

| In the example shown in FIG. 5A, four coating solution jetting ports 32, 33, 34,

and 35 are aligned from a position which faces the outer peripheral portion 23 of the

substrate 2 to be processed toward a position which faces the inner peripheral portion 22
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5 on the side of the inner peripheral portion 22 is
made to have a larger area. In addition, although the
nunber of coating solution jetting ports is set to
four in the exanple shown 5? FIG 5A, two or three
coating solution jetting ports nmay be provided or
thefdoge or nore coating solution jetting ports may be
provi ded, so long as the nunber of coating solution

i clt e BRI MINEROHR: 5K, B3 LG M fidelpidebore 22, 55
34748050 0 e PR G o i T sRom SR ot e olter

plural. Additionally, a coating solution jetting port
pergitheyiperion?d iamade fahayies nealler aisa.sandiA spating polytien jetting port
coating solution as conpared to a coating solution
on jleet didenaf thomnenperipherh potien 22éamade tcehayera. larhecareali ngl vy,
in the four coating solution jetting ports 32, 33, 34,

and Bbadditivanaltidugh %ﬂ@m,ofaom@tsbngio&zétﬁhg fort€RRels four in
stably supplied as conpared to a case ere the

el BTGNS 004 SR ey RIS e,

i.s.t.he sanme. Additional l.y, .in the exanpl e sh in F
prosfacit SVERE s FoahinR 3B ufitn sdslind AsCRATPY B P S e e e
ports. 32, 33, 34, and 35 are made_ circular  so as taq . he
nulpBerof ogting SOBHPIJEHBE POFS Whinh atg algiediiTom the Ragiipewhich faces
the shape of the coating solution jetting 20 ports may

thenmttertneripheral pogtion Fhef g snbsitrate 2 tocbespragrssest towiaed the apsitign
solution jetting ports may be an isosceles triangle
whixh fabes the lomer periphierah partioa@@xhérsofds phmgle d Addiwindlly, Aeoating
outer peripheral portion 23, and a base is arranged
soluf ¥R jeidgort SY@Rick el REET 3naReY dah 3bBZsupplida cdainB Wblution as
particularly limted. [0059] 25 Additionally, in the
I RN [ j jetting
cof 1 Ta S sbhubh Rt pletGr EARL STl 121 ne

port 31 i.n the circunferential direction,qf

b ubs AcEreihals, i e it Foatet ierkbeqeag adi 13, Feangals shown
. fromthe position which faces the outer periphera
in B¢ 5% @ coatings sofuiiongap e stably spplicdyns qomnaradsie @ cassuahere the

the position which faces the inner peripheral portion
nu@der dficoating solatmml jettmiggaents inorfe, @1d %B totahares bfihe codtingrselution

jetting ports is the same. Additionally, in the example shown in FIG. 5A, the shape of
all the coating solution jetting ports 32, 33, 34, and 35 are made circular so as to be able
to stably supply a coating solution. However, the shape of the coating solution jetting
ports may not be circular. For example, the shape of the coating solution jetting ports
may be an isosceles triangle or the like in which an apex is arranged toward the outer
peripheral portion 23, and a base is arranged toward the inner peripheral portion 22, and
is not particularly limited.

[0059]

Additionally, in the example shown in FIG. 5B, the coating solution jetting port
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5 coating solution jetting ports 31 is an isosceles
triangle in which an apex is arranged toward the

out er peripheral portion 23, and a base is arranged
toward the inner peripheral s;gportion 22. In addition,
in the exanple shown in FIGS. 5A and 5B, the anmount of

31 BasGPsbapdih which wid width &t jE@i@Lg%h‘B 1tinghé SR@ImBRAtiIRNEton of the
portion 22 is intended to béconme | arger than the 10

subSAY gtto Bé PI‘(D:%SS%Q g%éd%%es?é%9 E%rjggxi 1?62{1 él?zg}gq%g}q%gwﬁ% Blces the

peri pheral porti

rocessed, h angi ng, t he shape of the coatin .. .
outB R PRGA ptibn g oh Lo R YLPe PRFERSCL T e hogision which
ampunt of the coating solution jetted onto the inner
facesethe pEst periphsral ip@ﬁlon%;_i- ofin theeexgtmpla sheva ip HIG Sk the shape of the
processed may be nmade to becone nore than the anount
coatihg sologorm Eaingwprsd 1us Ao sope¢sedamgle m whizshantapex is arranged
peri pheral portion 23 by providing two coating 15
towsed theiodter jpetipherdl fostidrs23)ahd a bhs: is affen@idadward RO EREr fdripheral
a coating solution jetting port jetted onto the outer
poreghbpheral portion 23 and a coating sol ution jetting
portjetted onto the inner peripheral portion 22 are

rovy ded..as t coating, sol uti jetti orts n .
P I adieE. e ERPRME I LR, S s A Ainf e costing
coating,solution jettjing port jetted qQqnto the outer

SO J6Hed 6o s PPetPeaphP gl BATtion 28 it Hisndr b skstams fargtfhan the
coating solution fromthe 20 coating solution jetting

ampwnttof jhet qogting splutiotystipdortp theeutphparpherabpaertion 22 2f the substrate
[ 0060] The first head rinsing solution nozzle 19a and

2 td bepweenad] byehdnging diersharread fithé osutingeaitien J&ting pirtsa  However,
rinsing solution which is a cleaning solution for

forek@aplee bhRuhi 6fthe e@aain? REIutiSR jéHed YAtdBE Zhrier %;@ﬁ’plféf‘aq Ip8ftion
t he second coating solution nozzle 18b. The first and

22 PR B0 A LB ARG ER 458 e o
sl SRR G BRSO 08 S0 i

second, coating sol ution nozzle noving nechanisns 17a
solyfien JeftiNg pogis P1Hsthe sem ajen crmppsed of greeating sohgfian jeiéing port jetted

to overhang in a direction in which the nozzles face
ontoltke sutbsparipheral pontioh @3 pnd e esating, solmtion jettiag potigetfedromto the

and second coating sol ution
inner peripheral portion 22 are provided as the coating solution jetting ports, and making

the pressure of a coating solution from the coating solution jetting port jetted onto the
outer peripheral portion 23 lower than the pressure of the coating solution from the
coating solution jetting port jetted onto the inner peripheral portion 22.

[0060]

The first head rinsing solution nozzle 19a and the second head rinsing solution
nozzle 19b jet a rinsing solution which is a cleaning solution for cleaning the first coating
solution nozzle 18a and/or the second coating solution nozzle 18b. The first and second

head rinsing solution nozzles 19a and 19b protrude in a direction in which the nozzles
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5 nozzles 18a and 18b. Additionally, the first head
rinsing solution nozzle 19a, as shown in FIG6, is
attached above the first coating solution nozzle 18a,
and the second head rinsingpsolution nozzle 19b is
attached above the second coating solution nozzle 18b.

fack GDfhblsub\ea®s TowH procedbdNarid@e hitdchbd AeAH afthdhhdi portions 16a

sol ution nozzle 19a (second head 10 rinsing sol ution

and;g%t?éigcg%g% afid §2Bfd E&z'n%i&{)ﬁftioﬁ%gﬂlP gnoivg{%{-}é&ﬁnﬁ%?ﬂﬁ and 17b,

coati ng 0 I on nozz a rirnsing
olution is.preferably.jetted dowward fromthe first
and’g5.qhowiin EJGicH, 869 Aienes Irbes, 0o VERhAnE St dHEFINBAR WHIGHURA gozzles
sol ution nozzle 19b). Additionally, when the first

fach dasubptrale A do be processed meore|thamthy firs apd serone geating sedytiog
sol ution nozzle 19b) cleans the second coating
nozadsultSaand i8k.z| Addi@bndlly thetfirstdatad mmsing Solmtibnhozaie b9 25 shown
18a), a rinsing solution is preferably jetted

in PIgk bidekichia \wbvad te fiowabatind@ldtiddtozble Qb 42 thé Edtbnd head
head rinsing solution nozzle 19a (second head rinsing

rinﬁ.ggg&iuﬁ@n n&AZ B it %mche@ggﬁ')\teé 1%8 g&!&ﬁd cmg{éhstgggiofni rlo2¥le 18b.

rinsing solution noz econ rinsing
solubi%T nozzl e 19b) cleans the first coating solution
nozz Q ha and the second 20 coating solution nozzle

18b, a rinsing_ solution ig preferably jetted obliquel
downdFRIdghaR e frsihad rinsiaesalition ngezls é%aﬂspw&%g
solution nozzle 19a (second head rinsing solution

ringipg 20lutiohyzzl§ PG 2leangthe ifirsti cogtisgsalutiamnadzglesiBaisdcend coating
the first head rinsing solution nozzle 19a and 25 the

solatiewnozAeE8b)y 4 rindingsciuntidi is preforabRl jettddovinywdrl €rom i fivgt head
sol ution supply device 21 41 shown in FIG 2. As a

rinkinP $bMEoR Ab2HA4 Ok (séeon@hbdd ARsiSRGIiSh Azl BA9! Vi ng and
renmoving a coating solution (and a coating film is

;i g? éﬁéﬂﬁ%&iﬁ* @ebﬁeéﬂ?h&idﬁsﬂ% s%ﬁltf&lin%gzlg 'i% Es%génd head
rinsing solution nozzle 19b) cleans the second coating solution nozzle 18b (first coating
solution nozzle 18a), a rinsing solution is preferably jetted obliquely downward toward
the front from the first head rinsing solution nozzle 19a (second head rinsing solution
nozzle 19b).

Additionally, when the first head rinsing solution nozzle 19a (second head
rinsing solution nozzle 19b) cleans the first coating solution nozzle 18a and the second
coating solution nozzle 18b, a rinsing solution is preferably jetted obliquely downward
toward the front from the first head rinsing solution nozzle 19a (second head rinsing
solution nozzle 19b).

[0062]

A rinsing solution is supplied to the first head rinsing solution nozzle 19a and

the second head rinsing solution nozzle 19b by the rinsing solution supply device 21
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5 [0063] The rinsing solution supply device 21

includes a rinsing solution tank 21 a, rinsing

sol ution piping 21 b which connects the rinsing

solution tank 21 a with theyfirst head rinsing

solution nozzle 19a and the second head rinsing
sho%®@ iHtFI@m. nozzl e 19b, and a rinsing solution valve

21c. As shown in FIG 6, the rinsing solution piping

21b . it] . . ' .

secont® RRaRE PR, soRAEk caBiIE 6Pt Slortifs bilf ylrhdyily £0Ghing

t han the rinsi sol utiop _valve 21 c.so that. a.rinsin
SOl Jee OB G pefe dSPE A, P Fiop b aioR i is acetone

solution nozzle 19a and the second head rinsing
orthelikei on nozzle 19b, respectively. The rinsing

solution jetting anmount and rinsing solution jetting

ti me[0P6HM the first head rinsing solution nozzle 19a

and the second head rinsing solution nozzle 19b 15 are

cont Tl figihdoyolitien sUppR degice!20Shelgdapeatmingoddl@font thek 21a,
rinsing solution valve 21 c¢c. [0064] Additionally, as

_ = . L L L2
g S5 218 A St 4 RSB Mo B
f.the cpatin ol ytion.suppl v .deyi.ce 20 .b
head siibl Plfiop A J 4 2 SRy pLER, it tolBon gole 190, and a
. connected to e end port.i of the 20 conpect.ion
ringipg, F‘ﬁlj“ vt f% o A3 HEWBHn FG é&*ﬁ w%%ﬂ?l&tqulag Bithg
20b. I'n the double-side coating apparatus 1 of this
bragelips @t apesitiomneaseritd tiag Brst and ssnondshead pimsingdotugion mezzles 19a and
first coating solution nozzle 18a and the second

19t that ithegrirsirg Holwdionnakwel 24 c 58 hhdnya ririsaggohgiohean bs sappdied ngthe
val ve 28 when being coated. Additionally, when the

first h8Q1 54 ondiopHoz e ok :and B desfdidag dinkidk %luiti;é]% nozzle 19b,

performed, a rinsing solution is supplied to t
esBRA RS TRLUBARsA50Ph RO, SR DL 8l Hips g o
e e S R S GO SRS AT i 196

Additjonally, the rinsing solution supply device 21
arejceairoldrdsbibihg spenipg/plosige pperatign of thesingmerselitiop yaiveRd .

rinsing solution piping 21b and is connected to a
cont HIO0d) 41,

Additionally, as shown in FIGS. 2 and 6, the rinsing solution piping 21b is
connected to the coating solution piping 20b of the coating solution supply device 20 by
connection piping 28a. A switching valve 28 is connected to the end portion of the
connection piping 28a on the side of the coating solution piping 20b. In the double-side
coating apparatus 1 of this embodiment, a coating solution is supplied to the first coating
solution nozzle 18a and the second coating solution nozzle 18b by changing the
switching valve 28 when being coated. Additionally, when the line cleaning which will
be described later is performed, a rinsing solution is supplied to the coating solution

piping 20b on the side of the first and second coating solution nozzles 18a and 18b, and
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5 and a rinsing solution valve 21 e, in order to
supply a rinsing solution to the container 41 of the
edge rinsing device 40 which will be described | ater.
The supply anmount of a rlnabng solution to the
container 41 is controlled by the opening/closing
the%@tra'i‘ﬁ' s@c!bn@fcoﬁ sdliti (R0 B kR $t2l0e i sﬁqtcﬁxgg Qflve 28.
0 As shown in GS. 2 and 4, the first coating
soluﬁjgibnozzle 18a, and the second coating solution
nozz b are brought close to the substrate 2 to be
processed t he. DV ee nt of t e fir in
P or uiaamorgE: e FiRsAent B IRRIY S s 21 fnsTids bech piping 21d
coating solution nozzl e noving nmechani sm 17b when
whishi mgnchesifrer the rigsiag solytpmpipingd? 1 bfand is conmegigh 0 # gergaiper 41,
to be processed when the substrate 2 to be processed
and sridsihgsdletion valvd 31 epiveordehe supplyta imsird sodutionl tottheeontainer 41
nozzl e 18a and the second coating solution nozzle 18b

of feR@dg& HRARE devit ORPKhichMAll DeREG el ¢aks. Y TheR8FpIP aindeEnt of a
coated, the first coating solution nozzl e 18a and the

nn?cilﬁ g&qtl&{)ﬂ).tth@ gor&%!ngxt APR cBHﬁ‘?lllé?i H%ﬁ)%mﬁ%gh}ﬁﬁ% of the

st coatl ng solution nozz

._and thf se glcoatlng sol ution nozzle nmovi ng
rinyng RAINAEHY V% and the position of the first coating
sol ution nozzle 18a with respect one main surface 2a
of tH98libstrate 2 to be processed and the position of
t he second coatin% solution nozzle 18b with respect
to t Ae shawein &S 2sndfdathe bt apptingeolytidrsnozatec] 82, ang the second
processed are determ ned at predeterm ned positions.

coakin@rsehition a6zA8 08B aterbréugdhbclode e Gubstlaee X iortstpréessed by the
coating solution nozzle 18a and the second coating

moVeinihi SR béati %Qoﬂl’h@n QY FITE Hoh il th¥cHARismef 7ra%Bg %1: second
with respect to t hi ckness center plane of

coastﬁxgzsﬂtﬁl{[og n§z%19 nﬁ:%u%r%%%%é%%x L C 691?% 1 céa? ép a.ﬁ]cf Qre C§Iej;?'c1rated
froph 08 SUPHBEA %r@'rhne priCesth ‘f’*"ﬁ’gglg SHe? §°§>es$) r@%@ﬁééﬁféﬁw or

supplled to the sanme position in both the main
when thefirstcoating solution nozzle 18a and the second coating solution nozzle 18b are

cleaned.

[0067]

More specifically, when being coated, the first coating solution nozzle 18a and
the second coating solution nozzle 18b are moved by the first coating solution nozzle
moving mechanism 17a and the second coating solution nozzle moving mechanism 17b,
and the position of the first coating solution nozzle 18a with respect one main surface 2a
of the substrate 2 to be processed and the position of the second coating solution nozzle
18b with respect to the other main surface 2b of the substrate 2 to be processed are
determined at predetermined positions. Thereby, as shown in FIGS. 2 and 6, the first

coating solution nozzle 18a and the second coating solution nozzle 18b are symmetrically
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5 2a and 2b of the substrate 2 to be processed by
jetting the coating solution sinultaneously toward the
substrate 2 to be processed fromthe first coating
solution nozzle 18a and th% second coating sol ution
nozzl e 18b. [0068] Additiofal |y, when the substrate 2
arrhrizeB Svifl! RGRIERANE thitlele&Catlr pidie og heSdubSPat b @(?B% fl%ﬁessed )

sol ution nozzle 18a and the second coating so
I t i nt he_head rinsi
e G g SRR L BUESPABABA PR ERLIAR S
A T T

solution nozzle noving mechani sm 17b. Additionally,
coatingrsolution isssimgltansiously supnlisdjte thessdnfermmsitiondn bopthghe meadsurfaces

rinsing solution 15 nozzle 19a and the second head
2a and13b ofjths clbdtiate? wdrzgrecek&ial, byt jeeting the tostidgtsblugion

solution nozzle 18a and the second coating sol ution
sinlQ@AERsHBBWEAThE CuBEMRD foBeGrbft8sdiedsin the fisi HshtiRSsbiufbn

6b. By jetting a rinsing solution fromthe first head

noirﬂlé‘ féa{‘ﬂmdscﬁ%: KcoRE coﬂﬂl%zséfﬁ 1%@ %o@%lg 1khe second head

I nst ng sol ution noz wthin the head rinsing
portbﬁﬁ ﬁb in this way, a waste liquid generated by
t he § ing of the first coating 20 solution nozzle

18a and. the_second coating_solution nozzle 18b or the
i neAgglél&ﬁﬁlhg “&)ﬁnéh? suRptrate B do he pracessed iy detached; she fist coating
prevented from being scattered into the main body 6a
solgfion hezzlesl fssand dbesecondeoating celsisien nhzaie i 8ty candret reeatéd into the
[0069] In addition, the doubl e-side coating apparatus

hedd rimsing pbirtign 6b @rdvidesitin eeaiubsgate 5o-56 pticesdd BeEsthEportion 6 by
novi ng nmechani sm 17a and the second coating sol ution

therm%o%tigg ¥6lﬁﬂorﬂf}ozz[@rﬁ9€iﬁ% ﬁi@cﬂmfﬂm% Bné gﬁ%?i@d%gg%ﬁ%ﬁuﬁon

the fir coati ng solution nozzle 18a a

nofz?g}nioggl %,Réclﬁ%%ig& 1%zzl e 18b has been descri bed as an
exanpl e,g I'n S i

eimbodi nent. However, the first

Coa Llont pROZEl e RUng, Iechan s 47 aml LS ion
nogzllag/ lgaog.ndbt}ele isgcglng %Sgd riilisirtxghseolution nozzle 19b, the first coating solution
nozzle 18a and the second coating solution nozzle 18b can be moved into the head
rinsing portion 6b. By jetting a rinsing solution from the first head rinsing solution
nozzle 19a and the second head rinsing solution nozzle 19b within the head rinsing
portion 6b in this way, a waste liquid generated by the cleaning of the first coating
solution nozzle 18a and the second coating solution nozzle 18b or the line cleaning which
will be described later can be prevented from being scattered into the main body 6a of the
substrate-to-be processed housing portion 6.

[0069]

In addition, the double-side coating apparatus 1 including the first coating

solution nozzle moving mechanism 17a and the second coating solution nozzle moving
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5 substrate 2 to be processed can be detached w t hout
moving the first coating solution nozzle 18a and the
second coating solution nozzle 18b. In this case, the
first coating solution nozgzhe 18a and the second
coating solution nozzle 18b can be fixed at

me¢Ha@ ket ETHWARH s@gsort dndngowd the lmsttcbﬂlﬂ'gﬂdomtﬁﬂ%zﬁlé 188 ahd he
substrat e-to-be processed housing portion 6.

sec%&pgcgi]tm Q@luﬁgsg ﬁoiﬂlé"?g‘d"lgas%%gh QEscAiBed % inoéxafn

edge rfrnsin extra coating utt1on adﬁ%rlng to
er s of bot urfac s 2a. and 2b .of
emflibens; Mo %t?ﬁrs}%%g% SR PSSO Ra prorfaniSh 178%nd
solutlon is coated. As shown in FIGS. 2 to 4, the ed

the spopsi gating soldiongoraig myaae meghanism A7hmay not hinehided 1 the
stores a rinsing solution. As shown in 15 FIG 4, an

- subspratni2rig bd praxessed tar bedetachedhathompmeuingdbeficst cd)atuieag solution

container 41 so that the liquid I|evel of the rinsing

nozztd 18ai and theSseeambsrating bolatigh nbhdde 18 It iiacaseOthe tfirét coating
container 41. The wdth of the opening 41 a of the

solﬁm BRI 84 hndl fhel ée@omoghﬂg $Suflbh ﬁ&izleobe"cfantb'E fﬁxed at

substrate 2 to be processed, as shown in G

peH e ROl S5 1 U BUSBLAALE Eod Bbe

t he conta%ner 41 by the rinsing solutlon supply

hou§IRg RAZUM O-shown in FIG 2. Additional Iy, as shown in
FIG2, a liquid discharge device 25g including a
wast BO7Plqui d tank 25d, Iiquid di scharge piping 25e
whi ch connects the container 41 with the waste |iquid
t ankTRSellgeainding deviga 4@ idfos eéraogeg Valge einging) arsy extra coating
connected 25 to the container 41. 45 [0072]

sold¥ilsH ddhenag to/outélged@fboth fifel Mgin @8MACES 24 @nd 3b Bf théisdBédrate 2 to
with a contai ner noving rrechanl sm42 which is an arm

= Bl LS P SN T . i
r1nsmg develcg] 40 1ncﬁllatesa {he dclorrlt%fntelr a7 w?uc stcr)]reg Q %ngﬁé tsolu{?ion. As shown in
FIG. 4, an opening 41a is formed in the top surface of the container 41 so that the liquid
level of the rinsing solution is exposed through the top surface of the container 41. The
width of the opening 41a of the container 41 in the thickness direction of the substrate 2
to be processed, as shown in FIG. 4, is larger than the thickness of the substrate 2 to be
processed.

[0071]

A rinsing solution is supplied to the container 41 by the rinsing solution supply
device 21 shown in FIG. 2.  Additionally, as shown in FIG. 2, a liquid discharge device
25g including a waste liquid tank 25d, liquid discharge piping 25e which connects the
container 41 with the waste liquid tank 25d, and a liquid discharge valve 25f is connected

to the container 41.
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5 direction. As shown in FIG 2, the container 41 of

the edge rinsing device 40 is brought <close to the
substrate 2 to be processed by the contai ner noving
mechani sm 42 when being edgg-rinsed, and is separated
fromthe substrate 2 to be processed when the

subspooazle 2 to be processed is detached, and when

bei ng coated. Mre specifically, when being
edgeapkisrdly, iHRedgORhh BEvifd40 & STBY riﬁgd m%bégﬁﬁajne} thoving

mai n body 6a frontoutsi the su ate-to-

rocessed. housin ortion. 6 b he .contai.ner. novi,n
e P2 3 19 B Sl aR et Bor E S Y Clighl s pports
container 41 is rranged at.a_ position where the .
the,copBRFT ﬁb %%F@Fe%‘g‘ﬁ sopfpinehd!l & the hprzental dirgctien and in the vertical
processed is imersed in a rinsing solution fromthe
dirgasiono mAs hewe by FIG Rethg gorteingrigb of i edge Hinsing devied 40 is brought
surfaces 2a and 2b of the substrate 2 to be processed
cload ® theswhstatd 2ito ba prodesseddylthe saitaibheranoviag thedhynien 42 avhen
coating solution adhering to the outer edges of the

beifi Qé%é—ﬂﬁéédzarfd% SRRArAEPHEMIRE st trAR MO gr&&giea] when the
Addi tionally, when the substrate 2 to bé processed is

Rt Al 4 ated to the
Su%ﬁ%%?gtg%g £ Q%g&g ﬁ%@%t%gltreg’- %Ig -‘glgéﬁpgr%gnc%%tsa[eegi' housi ng
portipn 6 by. the 20 container. noyi.ng chani.sm 42. ..
e cobie e tichlle s bR e i ey AL b piaed into the
detachment of the substrate 2 to be processed, w thout
magebedyi ¢arfzem eytsidsahewisptiettotby prgrspsedthieusing bertioatéebyzthe o
be processed is detached. Additionally, when being
contgiatempvinp enechartisth 4y antllasshowh én FE#® X to 45 therabnizndr 41 is
the wvicinity of the substrate 2 to be processed

arrihdeldiana hOsiti o ivhede Ay revolviig dilier igbof fitsabitAtd® to BSprocessed is
processed housing portion 6. Here, the vicinity of the

mgl%{%%& 584 findn E’OIGt‘?orﬁfreﬁl SESudRYVi ‘f‘ﬁeré‘%é tl%el;kg%ertéagas %fnbc?th the

I stance bet en the substrate 2 to ess

ma gty 2 0 8ol 26 e mi b en di ettt ine
Solflﬁgéit%% tagis %’6&3}0‘&?&?& Solutivn ?deh%ﬁigg 99 ﬁg%&%%'ggsé;fgﬁub%ﬂg 210

since the rinsing solution is apt to be contam nated
be pyocgssed dgremgvedl uti on which is

[0073]

Additionally, when the substrate 2 to be processed is detached, the container 41
can be retreated to the outside of the substrate-to-be processed housing portion 6 by the
container moving mechanism 42. Accordingly, the container 41 can easily perform
detachment of the substrate 2 to be processed, without deteriorating the workability when
the substrate 2 to be processed is detached.

Additionally, when being coated, the container 41 can be made to stand by in the
vicinity of the substrate 2 to be processed within the main body 6a of the substrate-to-be

processed housing portion 6. Here, the vicinity of the substrate 2 to be processed device



10

15

20

25

5 scattered when being coated, this is not preferable.
Addi tionally, when the distance between the substrate
2 to be processed and the liquid I evel of a rinsing
solution is nearer than thggabove range, the
substrate 2 to be processed and the liquid | evel of

that the distige Berween khe JubBrdt@ ) t6 bapaessat tahd drdiyuid lee¢l diya rinsing
t he nunber of rotations at the tine of unsuitable

solﬁt‘?(ﬁ{ isRethida r%a%? 015 BRFOEChl N$f tAG disldies beteah 'tlfé%uﬁ%te 2 to
ge rinsing be unable to be 10 perforned wth

] |
I
S Bt DB 0 S T S R0 A

to a predetermned position until edge rinsing is
scagfered tvéen dkingreorted, thisds 0t preferable.  Bgdifanralhg wheethe distance
contai ner 41 stand by within the main body 6a of the

bethlers tHeStubaiate 2 @ beprocasabaatithk digsidigvelafairmsing soludion is nearer
bei ng coated, the noving distance and noving tine of

thah e £BARE Bdrpe! thé Sulshiate ot KRepro6iSed artsthe fiqRidnéw BEthe rinsing
after coating can be shortened. In addition, the

solﬁﬁ%ﬁ ?} g t?%t vgfﬂy ezRﬁ ottfek 58@% Hm}lﬁ’ertdﬁ‘o HBIEJ ag%leotgmf, BPPnsmtable

processe ousi ng portion SIm

ol T B e BTSSRI e o

solution can be 20 prevented fron1be|ng contan1nat
persgrmedowidh high pEcsisien- oA dditienallys ifdbedisepesibsimesn the Fh‘gﬁtrate 2t0
coated. [0074] The suction device 43 includes a
be processed apdithie 14Ral Memelodf aginskg folutionnis Sursher thappgheatwve range,
consisting of a rinsing solution, which are generated

thegls!Isiahsé thet ®d @6ntainds 4 hgariot BB nidved $a1b piddateemided podition until
processed, and sucks gas within the apparatus when

controls the fl ow of
ed%e}slﬁ%néﬁl n t gﬁgﬂpﬂgg?g%ag%%egybei ng edge-rinsed. As

R
%ﬁ%{;gtgs‘rg?érgé(egseesc’i%oqlls{negcptolrtloo% § ];vhterq %eisnlébc%gteg tt'f:';e movmg cF stance and
moving time of the container 41 during the edge rinsing performed after coating can be
shortened. In addition, the container 41 may be retreated to the outside of the
substrate-to-be processed housing portion 6 similarly when the substrate 2 to be
processed is detached, even when being coated. In this case, a rinsing solution can be
prevented from being contaminated by a coating solution which is scattered when being
coated.
[0074]
The suction device 43 includes a suction part 43a which sucks fine misty

droplets consisting of a rinsing solution, which are generated during the edge rinsing of

the substrate 2 to be processed, and sucks gas within the apparatus when being
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5 and a suction port (not shown) connected to a
suction device is provided in the slit 43b. Thereby,
it is possible to nore effectively prevent the fine
m sty droplets consisting of7a rinsing solution,
whi ch are generated during f%e edge rinsing of the

edgUiSdeti athereBy cOntAsls (HMRIESE 84S withifThd i parhnRORhdredth

and adhering to the substrate 2 to be processed, and
5 | ow of the gas to the substrate 2 to be
ed %E§¥§§Sed when bei ng edge-rinsed can be nore 10

effecgtively.s i,lized.  [0075 the suction device
oy B sESuY iDbRp 4o Sciab ROl Qtropul rrdap e cobter
suction devices can suck the fine m sty droplets

potion$if $ha sygtion part Adai the thickngss directinn o€ Hesubstrage? & bg pigcessed,
during the edge rinsing of the substrate 2 to be

anga seaaedrt (andshoan) samlectgd $o 4 Sustidnhdemice eprapidad i the slit 43b.
when bei ng edge-rinsed. However, it is preferable to

Thei2By,dt BobdibIa to By effectivelprevent iR fiéGhis§irbpéRIcohSisting of a
1-10nB/ mn. Additionally, a waste liquid tank (not

o . ; . : vi hl
rinFg oMb, TAPRE gRleridd iR e (1R i oot BB PO R e
| i qui,d. di schar ge, deyic 25 onnected tg the
prock e fith B R pred afif acterteringryrics 36 Rigrogessed, and the
co cted to the 20Q suction device. [0076] .
ﬂomg? fﬁ? gardeithe S‘-g’étf%tﬁgm %F ﬁrcmeéﬁsg wheg hging edgerringgegan bg)more
surface 43c, which is a bottomportion of the slit
effag@lyelyiaihzddaces a side surface of the substrate 2 to
be processed is nmade circular-arc shaped in

cros§00vS¢ti on view so that, when the substrate 2 25 to
be processed which has been edge-rinsed is pinched

I Nt 0 AlshRe §lctibn d8¥Hce, WP tyHeIrRANGEdARces Ry WRaRed ﬁﬁltgﬁi'gq}?e suction

surface of the substrat’e 2 to be processed and
e BB b RS P RSSRE L S UL PR o
ge qr;ri(a)tgg ?i?lggg gn%hse?gg %ﬁ%xgga? g@gég%]a%ee 9 tcg: genpr%gesggJ, ?md can suck gas
within the apparatus when being edge-rinsed. However, it is preferable to use a suction
device of which the suction power is 1-10m>/min.

Additionally, a waste liquid tank (not shown) is connected to the suction device
via piping (not shown) for discharging a liquid. In addition, the liquid discharge device
25g connected to the container 41 of the edge rinsing device 40 may be connected to the
suction device.

[0076]

Additionally, as shown in FIGS. 2 and 4, an inner wall surface 43¢, which is a
bottom portion of the slit 43b, which faces a side surface of the substrate 2 to be
processed is made circular-arc shaped in cross-section view so that, when the substrate 2

to be processed which has been edge-rinsed is pinched into the slit 43b, the distance
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5 Additionally, in an outer wall 43d of the suction
part 43a on the side of the side surface of the
substrate 2 to be processed shown in FIG 4, as shown
in FIG 2, the width seen fggomthe main surface of
the substrate 2 to be processed beconmes gradual ly

bethvabl e sidéQuraey 6F the SuBstrie 2 BbeRoddlsdd dnll@hdRinkOWAIl surface 43¢
surface of the suction part 43a faces the container

bec%grresjdge ;@% &S¥ncd MKk %' 88 R 5f B s ?ﬁ%‘i@f’ td Be ?r%cessed

ectively prevent scatt ering of fine ms

whigh ABn g e RpR et Rl B b geiBetce 0. Too7e)

Additionally, the suction device 43 is provided with a

suct 7bart novi ng 15 nmechani sm 44 whi ch supports the

suction part 43a, and noves the suction part 43a in

t he Additiondiy, &l ardputercwalbfilddinfithe suction paetr43acal the side of the side

direction. In this enbodi nent, as shown in FIG 2, the
surfdse tolf thie Bsttate1D vo begproeedsad slsowrtih H16. 4, as8Hown iMBIG. 2, the width

integrated with the container noving nmechani sm 42,

secTebrh 1R AME ishFiceRfithe SIBYIraE 2B HRHR &geeﬂﬁee&n@%rﬁms} larger
as to |nterlock with the container noving nmechani sm

r| nsi ng evi Céxﬂg{a&]ﬂ{ I"%Oh ﬁ?&%ﬁfcn %’S\?l&éqle&l@na?%%ﬁ%e\?e

in, an, ntegrated state so that the positional
contaynet 4 tnship bet ween the edge rinsing device 40 and
the suction device 43 do not shift due to the
nov e mehereby, ghe fetiompastt3a is @dertedtor herphlaty eftegtivdy prevand
suction device 43, as shown in FIG 4, alignnent is
scapterifig ofiine susty Heoplatheonsisting of afinsing solwtio, lwlith tieegenerated
opening 41 a of the container 41 in the thickness

frofh the GHp®AnGhg BdiGcss4list rate 2 25 to be processed and
the center % the width of the slit 43b in the

thlcgﬂggg direction of the 49 substrate 2 to be
processed coincide wth each other. In addition,

o AR <SP R S Ao
merrﬁam 4|4 rlv%n\:/kll guljla?)loll't th%rs?l\c/tllodnegart £3%031?c1 moves the suction part 43a in the
horizontal direction and in the vertical direction. In this embodiment, as shown in FIG.
2, the suction part moving mechanism 44 is fixed to and integrated with the container
moving mechanism 42, and the suction part moving mechanism 44 is moved so as to
interlock with the container moving mechanism 42. Accordingly, in this embodiment,
the edge rinsing device 40 and the suction device 43 are moved in an integrated state so
that the positional relationship between the edge rinsing device 40 and the suction device
43 do not shift due to the movement. In the integrated edge rinsing d.evice 40 and
suction device 43, as shown in FIG. 4, alignment is performed so that the center of the
width of the opening 41a of the container 41 in the thickness direction of the substrate 2

to be processed and the center of the width of the slit 43b in the thickness direction of the
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5 1n this enbodi nent, as shown in FIG 2, the suction
part 43a of the suction device 43 is brought to the
substrate 2 to be processed by the suction part noving
mechani sm 44 (cont ai ner nmovigg nmechani sm 42) when
bei ng edge-rinsed, and is separated fromthe

subSt4t8 DA bE prockBe® BoiREAE SatAcHBARLLt he substrate 2 to be
processed is detached or when being coated. 10 More

speci.fical |y [ e = I CLi .
330 T Eoh o B o Bl PRl AR Hc bl g A Afdiner
substrat e-tg-be processed housin artion 6 al ong
mojjhg iRt g2 ars PLreigeRabneees b By e By St par «
novi ng_nmechani sm 44 (contai ner noving nechani sm 42),
the|§82ﬂion part 43a is arranged adjacent to the edge
rinsing device 40 at a side of the edge rinsing
devi lnghi$ @mblodmadnt, asisbown deFIG 2t the sactite it 43aeofile suction
rotational direction (clockw se direction in FIG 2) of
devidted3sid BEdught © tBe bibshetelY 0tRTEEEEssed by the BigtioH Paft hadveng
to be processed is pinched into the slit 43b of the
meShHrisnP 4 fl%ﬁ{aufe? ﬁlovmé‘ﬁ[e&@ﬁsgfr v lv?ﬁé?l Heﬁ'%sélagtE ,tnﬁfgé&g {"‘ﬁgﬁ

be made to suck fine msty ets co

rinsi ol ution, ,which are generated, dur i he edge,.
serptefi o3 Lhetds 3 be Pt ted WiEh B pttlin % bigropidta s
d S céion a&ﬁg43a C@n be made to suck gas within the
a@gﬁ CRIMIEN RHBR C9%CHhei ng edge-rinsed. Accordingly, a

failure which occurs as fine msty droplets consisting

of aMorespepidicaldy, wehenbeimgredge rinsed, the sathon part 4322s nwvié into

processed can be reduced, and edge rinsing can be

thepraifi bodgeéa fromapusdiddithe sgbsrasd-toetspprecassédhotBingpoktivn 6 dlowg
of gas to the substrate 2 to be processed when being

witﬁqg@edéﬁ '?fﬁl@ﬁ'lgid%vié@ 30 9! th€8lictibR PP noviny MeHahisB ¥ (c¥ntain

iner
when the substrate 2°to be processed 1s detached, the

oS3 e R B R U B

trate-to- cesSe

with the.ed rinsing.deyice 40 by .t suyction .par
eyt g il e Rk 40 bl SEE R S Rbpe

Accordingly, the suction part 43a_can easilz perform
rotgfzanak pn (glogkydse diseqtion i FIG. 29 opthe subsaies s tp bapreerssad, and

deteriorating the workability when
the substrate 2 to be processed is pinched into the slit 43b of the suction part 43a.
Thereby, the suction part 43a can be made to suck fine misty droplets consisting of a
rinsing solution, which are generated during the edge rinsing of the substrate 2 to be
processed, and the suction part 43a can be made to suck gas within the apparatus when
being edge-rinsed. Accordingly, a failure which occurs as fine misty droplets consisting
of a rinsing solution adhere to the substrate 2 to be processed can be reduced, and edge
rinsing can be performed in a stable gas atmosphere in which the flow of gas to the
substrate 2 to be processed when being edge-rinsed is controlled.

[0080]

Additionally, when the substrate 2 to be processed is detached, the suction part
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5 the substrate 2 to be processed is detached.
Additionally, the suction part 43a is nade to stand by
inthe vicinity of the substrate 2 to be processed
within the main body 6a of jje substrate-to-be
processed housing portion 6 along with the edge
434 ishétrdagdde theequtdide vheB shissitrage- s Bdcest@ithidRihg poktith 6 along
novi ng di stance and noving tine of the suction part
with3Re chge'rﬂ@intghﬁvﬁg 96 by'thSsddsion égrt RV ABchaAlshehq %container
coating can be shorténed. [0081] <Manufacture o
discrete .na ti¢ recordi medi une Xt ., a.case.where
o PRSP B G0 PO ABIb S SRkl i don BB RE o
sql ution_ usjng the doubl e-sjde coating apparatus 1.,
detaghsgnt phthe sebsizatg £ TORFITPERESE “sthoggsseﬁ?nqrsw the f@rka]bﬂlty when
formng step in a nethod of manufacturing the discrete
thersubstente 2 ta ecprodéssed iwwgtaghed- shown in FIG 1 will be
described. FIGS. 7 to 9 are process draw ngs for
expl Adaditiogalty) éhepruoi@ssarnd3aniamadacsd stand by i the vibisicy eff the
magneti ¢ recordi ng nmedi um shown in FIG 1.

subdfidietd 8MRIprdoesseld Gathid tHmAA®odY 6893f BHeSubitRiS o8 processed
expl ai ning the operation of the doubl e-side coati ng

nofBBEBGHT S IR 6 chile T oeRO¢sThich AN pYAGHT Thercby,
processed. [0082] . 1ln. or t o manuf acture the .
e SR ABingt, AT P ink st e HERR PG adufing R sdge rinsing
first, the foundation |ayer 102 conposed of a soft
perdergnediatier FoapBe camhe sharepebdi ate | ayer, 25 and the
like is fornmed ion both the main surfaces of the
nonnf8é} i c substrate 101 51 having a central
openi ng, according to an ordinary nethod. Next, the

nmagneMaaufaaies of diddete mdoattieebcordiid@elimundat i on | ayer
102. The nmagnetic layer 103 is fornmed throughout the

P, LSk NSl 0% 300 Ll sluon
usPR ¢ EublsiGB LM apardIOVinbvin i 1 2 it BSpiR NS v&SS layer
forming step in a method of manufacturing the discrete magnetic recording medium
shown in FIG. 1 will be described.

FIGS. 7 to 9 are process drawings for explaining the process of manufacturing
the discrete magnetic recording medium shown in FIG. 1. Additionally, FIGS. 10A and
10B are views for explaining the operation of the double-side coating apparatus 1 shown
in FIG. 2, and are front views seen from one main surface 2a of the substrate 2 to be
processed.

[0082]

In order to manufacture the discrete magnetic recording medium shown in FIG.

1, first, the foundation layer 102 composed of a soft magnetic layer, an intermediate layer,

and the like is formed ion both the main surfaces of the nonmagnetic substrate 101
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5 101 to be magnetized in which the foundation |ayer

102 and the nmagnetic |ayer 103 are forned is obtained

in the above-descri bed manner. [0083] Next, a resist

| ayer is formed throughout the surface of the nmagnetic

| ayer 103 shown in FIG 7. Here, the formation of the
haxﬁx%a SéntlabySdning; aPRrdifg fegh 8fdihay ndsod. UNRY tHdmhabfetic layer

su

strate 101 to be magnetized 1 n which the foundation

103 R éd%tﬁggol%nﬁe 6;131%2@#1' . lﬂ%%ﬁégép‘i %?gﬁ;‘fsbg JE‘ fcﬁ!rrgcﬂ

are rmed a trate 2to

G185 o, oA Stk oriifon Bs TR oot 6 Pl b

Iutlo ozzl e 18a and the second ting_sol ution
InprdOFYIBE TSHOR; SRR 85 STATIETEE MHEPtHo b} oBRAR FLGh ithfgsubstrate

apparatus l1is 15 retreated into the head rinsing
10Ipterhei roagr@bizgst ipwyidethie dowrdation bayer 402andothb enagneticlayerdl 03 are
housi ng portion 6 by the first coating solution nozzle
fornmed isngbtamedanthes abdvéaieacribeddneanteecond coati ng sol ution
nozzl e noving nmechani sm 17b. Additionally, as shown in
FI'G [0d83f he container 41 and the suction part 43a are
retreated to the outside of the substrate-to-be

ﬁ; 2 ﬁgﬁﬁg% é}%‘t‘ %ngls ngﬁﬁéd%oqllgpg RSBk %Fﬁu%&g%%ﬁ? _gd}’er 103

SUC I on pa novi Nng nec

entral eni ng, of t.he substra 2 to.
sty i 10Gh Lo cHieteo i OMAOR of G Rt BeIRAIPTRGH co GO, Ssing
of the holdlng nechanlsn13a and the substrate 2 to be
thesubstease Kl fode magnsizaddnivhicih tiedpvrsatior kayar 508 @l the magnetic
that the thickness direction of the substrate 2 to be
lay25] 3 shoesse dFlGetandormeddastios substratal? tdibe @oddessed, and using the
Thereby, the substrate 2 to be processed is 52

doutlé-eide @bgthgMpphratilRe shetvari BGad.t 12. Next, a coating
solution is coated onto one main surface 2a and ot her

mai nF1r§tu § doGmak Fid. A lEl'f‘e @Jartlﬁ Solatib®n2IP| SLERIR second
F ! F

First, espln ermtor 0 e rotationa riving
cha

coa{{ﬁlg S 1?){1“ Ing i% g c%ﬁsétﬁ ¢ the Houbq‘Sl ide %ga{t{nagca%pgraatu%fl 1s
retreated into the head rinsing portion 6b provided in the substrate-to-be processed
housing portion 6 by the first coating solution nozzle moving mechanism 17a and the .
second coating solution nozzle moving mechanism 17b. Additionally, as shown in FIG
2, the container 41 and the suction part 43a are retreated to the outside of the
substrate-to-be processed housing portion 6 by the container moving mechanism 42
(suction part moving mechanism 44).

[0084]

Next, the central opening of the substrate 2 to be processed is fitted into the
chucking portion 11 of the holding mechanism 3a, and the substrate 2 to be processed is

fixed to the holding mechanism 3a so that the thickness direction of the substrate 2 to be

processed becomes the horizontal direction. Thereby, the substrate 2 to be processed is
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5 processed is rotated cl ockw se. Al though the
rotation nunber of the substrate 2 here to be
processed is not particularly limted, it.is
preferable to set the rotatizgn nunber of the
substrate 2 when being coated to be processed to

intépeMed dlithikeebiadshat 12pm to 1000 rpmso as to be able
to sufficiently suppress the influence of gravity on

the geath ggaéﬁ‘lglsU%litigg is So4BRl dred oﬁ@m&?ﬁu?nfdgec‘% A Eother Bain

I
be procés an tain a coatlng avi ng a

surgl o8 e Bl HbepPoesset il (PR senaigy S e roonal

.nozzl e 18a and .the second coating sol ution nozzle 18b
driving meshamsBy 18 Aaven sosthatlongimay sudastlacy thiosubsatagyp hg
mechani sm 17a and the second coating solution nozzle
progessediy matddaalockwise? b, Aldhwaigh ithee rofefioh nusbecofthe sgpstrate 2 here to
solution nozzle 18a and the second coating sol ution
be pracedsed istHot particalatlahigeictd, 8 ypreferatiatd et thetrbtatios pembert of the
the thickness center plane of the substrate 2 to be

[
SIS Wl SRR End O s Lo

e I 43 Y the . vicinit f
os (18 bfon ity Rabets B Bl SRl ST Satte 1ufier
6a from outside the substrate:to-pe pracessed housin
suppjer i the SRRy 1k BOCE P EP SR ARG S DLR AT S Torm
écont.ai ner noving nmechani sm42). [0086] Thereafter,
and spdtieient filaythécknessi on val ve 20c is opened to jet a
coating solution toward the nmain surface 2a and ot her
mai n[6086F ace 2b of the substrate 2 to be processed
whi ch rotates downward fromthe top between the first

coat Negt, 89sHém0n FIGZ 7 £, tASArstBshtiA2 sbdion 887218 $84l8H1 thekecond
the second the coating solution fromthe first coating

| Ut i 4 i .

coltfeitol i AAZAL T8 o HSATH tné st S6RRRTNARN bfle moving
spl uti on, .both the main.surfac 2a.and 2b of e

e fastinh 4 51 th8 Shn 5 SR B R S i ectaotiap | and the
solution nozzle 18a and _the second coating sol ution

fir{ gosting sphpiondiozde | 8a prditheseepndicoatingsplitionazgleJ§baresranged
6b provided in the substrate-to-be

symmetrically with respect to the thickness center plane of the substrate 2 to be

processed so as to pinch the substrate 2 to be processed. Additionally, the edge rinsing
device 40 and the suction part 43a are moved to the vicinity of the substrate 2 to be
processed within the main body 6a from outside the substrate-to-be processed housing
portion 6 by the suction part moving mechanism 44 (container moving mechanism 42).

[0086]

Thereafter, the coating solution valve 20c is opened to jet a coating solution
toward the main surface 2a and other main surface 2b of the substrate 2 to be processed
which rotates downward from the top between the first coating solution nozzle 18a and

the nozzles 18b for the second the coating solution from the first coating solution nozzle
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5 processed housing portion 6 by the first coating

sol ution nozzl e novi ng nechanism 17a and the second

coating solution nozzle noving mechani sm 17b.

Thereafter, the rotation nugper of the substrate 2 to

be processed is set to about 4000 to 5000 rpm and
18204 th §dcand edting GoRtibh hbotle 38b)@hH B spread fhe csathiloRit_ndn

to be processed is shaken off, and made uniform 10
both Wliin%%@e‘s l@ﬁ%ﬁ ¥b of e sruﬁgt{:agéﬁ bl Rgo%t:sssg?at I ng

sol ution nozzle 18a and second coat! ution

nozz,e beare cleaned. wit hin . the ad rinsin ontlon

b 1 ¥ Extele g Sp iR ictinoR R d5p Rnd B Rt bREAAfInE S

the first coating solutjon nozzle 18a and .the second -
nozzlsat8brig re@aieatlmsgh%ezaﬂr@swoawb@b PIOVifsg, in fhersubstrate-to-be

exanpl e, whenever one substrate 2 to be processed 15
processembeusihg poidorc 6 b ithenfirsbéoating sélutien nozrde imoyingmhechamism 17a

nozzl e 18a and the second coating solution nozzle 1
andBthe isscopé cdaingesdlhion| mekztle fghvingd mecHanns bWt i on from t he

first head rinsing solution nozzle 19a and/or the

secoTkbréuFRd the fothtitth MRABEE bPthe 308 B 1 8Pbe pro&k@ed is set to about
cleaning of the first coating solution nozzle 18a and

[
40001 ST6G B, £8TY Mod Botine B AIBE Bufertillo e Slbope o be
fron&asﬂ ad rd.nsi gx% sol 1fti on nozzle on the facing
progesyed pSysaken; off. apd grade R 5 g head ri nsing sol ution
nozzle 19b in the case of the first coating solution
nozz[OQSﬂSa) because the rinsing solution can be
supplied to the first and second coating solution
nozzAdditidBalyathe ré¢@éntebfitstiemsting Solotion hezAle p84 amdrsecond coating
thereby effectively perform ng cl eani ng. However, the

solali@BRd2% IBBYard €leRRIdf WithiR thebead pink@ibtpoRtibrool if ReédeE. It is
sol uti on downward froma head rinsing solution nozzle

desableBat eaif®oPthe Zfﬁ@t*&@ﬁtiﬂgssohft[woﬂrﬂotzgﬁ lfs%: ratﬁél g{é]‘fsi@gosntd coating

rinsing solution nozzle 19a1n the case o

cpatin lLution _no e 18a r_both rinsin t.hads
solf§! o8 SXB psBlorBe dhFerbiple, enfidnt plRbaR AR A g Goessea
) coftetdhe first coating solution nozzle 18a and the
1S Coal .

The cleaning of the first coating solution nozzle 18a and the second coating
solution nozzle 18b is performed by jetting a rinsing solution from the first head rinsing
solution nozzle 19a and/or the second head rinsing solution nozzle 19b. . The cleaning of
the first coating solution nozzle 18a and the second coating solution nozzle 18b is
preferably performed by jetting a rinsing solution from a head rinsing solution nozzle on
the facing side (that is, from the second head rinsing solution nozzle 19b in the case of
the first coating solution nozzle 18a) because the rinsing solution can be supplied to the
first and second coating solution nozzles 18a and 18b obliquely from the top front,_
thereby effectively performing cleaning. However, the cleaning may be performed by

jetting a rinsing solution downward from a head rinsing solution nozzle on the same side
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5 second coating solution nozzle 18b, clogging of the
first coating solution nozzle 18a and the second
coating solution nozzle 18b can be prevented, and
variation in the amount of getting, which is caused
when a coating solution or & coating filmadheres to

(th&th§ fidh He firSORal Pasing lsutiof nbLA& i 8a HBfe 826 of iR HSCRating
coating solution nozzle 18b, can be prevented. 10

it (R ' ' it is
So%?%f@é%@?@%’g ? %gﬁ%}sgé}ﬁéetﬂwsnqu?’g ?%ﬁ%ﬂe a coating
sol utj pi pi ng cl eaning step) of switching the
SW t val ve 28 whenever several to ten or nore
substrates 2 to be processed are coated, thereb
cl eaBy pgrfomeing thealeaningefithe fisvw cpatpigglution neede éga gy the
the first and second coating sol ution nozzles 18a 15
secand cdB8ingtshhnioh mezzevl 81g, vl apgingad ithe Fidst caatthgtsbhtibh metzlahBa and
second coating solution nozzles 18a and 18b. The |ine
theGle€atd dddtihs sqiedreniR] eyl 8Bekh Ok sl efieaNardbfadiafiordin thE bRbunt of
use of the double-side coating apparatus 1 is stopped
. [o . . | r i . 1 1 I
et i o008 S o Ot ol o Deging AT ulr (g6 (hd ik
aused when at | sol uti on.or coat | i | m
cofi e3P RUSE §oefle TEENI s SEaPhiePRi B itg Tost a8y Fakeer
to the first and second coating solution nozzles 18a
preygyedsp t han the switching valve 28, and the first and
second coating solution nozzles 18a and 18b, can be
prevEMB8H. [0090] In addition, in this enmbodiment,
the rotation of the substrate 2 to be processed is 25
st ar pdditioaaldy, én thierhboditempittis p@faableto parformalé tind Sleaning (a
and the second coating solution nozzle 55 18b are

codTRAButidR MBS clehiifg sRpPf sRtcBing e switblhd 3416e 28 WheRSer
processed may be started after the first coating

se@e?gl Lf{) 'te?lrl)é 0G% sGoshidtss 2'181 bt g?oc%§5%8 '&ge SR {?ﬁgreﬁg lcl'gah&g the
nozzl e '18b are noved, and a coating sof ution may be
jetted from.the first coating splutipn nozzle. 18a n

copfie SR A RBALP LT GRciehBIsTEonbEAE Splion Tozefe 18
predeterm ned rotating speed is . )

and 18b than the switching valve 28, and the first and second coating solution nozzles

18a and 18b. The line cleaning is preferably performed even before or after use of the

double-side coating apparatus 1 is stopped for a prolonged period of time.

By pérforming the line cleaning, variation in the amount of jetting, which is
caused when a coating solution or a coating film adheres to the coating solution piping
20b nearer to the first and second coating solution nozzles 18a and 18b than the
switching valve 28, and the first and second coating solution nozzles 18a and 18b, can be
prevented.

[0090]

In addition, in this embodiment, the rotation of the substrate 2 to be processed is

started before the first coating solution nozzle 18a and the second coating solution nozzle
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5 reached. Additionally, when any extra coating

sol ution adhering to the substrate 2 to be processed

is shaken off after the first coating solution nozzle

18a and the second coating sggolution nozzle 18b are

retreated, any extra coating solution adhering to the
18tsarbsicvetle Howeverbie potai@ssflie cabstiag Dlobeaitbesdsdd B8y be started

adhering to the first coating solution nozzle 18a and

aftdr iR ﬁﬁ@@&h@mg&@ﬁh&ﬁ nS2A I 8L dRE U Bnd %Qatintg%iﬁuitoﬁ nozzle 18b are

desirabl e. wever, the first coating 10 sol ution

nozzl 3a. on i olution nozzl e 18h
mo 4T « FERALSLIOR R B e B PharB R BRGorGierle 182
aken qof f. Additjonally, _as_shown in Fl | OB, the,
ani*ga second SORINg SHEHOBAOBRF | 8P AT wPEATEmIP Fatafinerpeehis
first coating solution nozzle 18a and the second
reaghslt | ﬁgidﬁmn@ﬁy,o’fhen@zz lextra gpatingrsalution afhering to dlag subgtrate 2 to be
solution nozzle 18a, and the second coating sol ution
provessed &5 shiiennfafiver theefirseadatithgabdlugion nbzzle ti§eand ths sexgnd €oating
ended. 15 [0091] Next, the extra coating solution

soladiERd2 M 18D dréfetRhled ang@atea @batidpSsohitidntadRémhltoltRe sitftrate 2 to

processed is renoved (édge-rinsed). The rotation
be g 3%.%%3 ﬁ%ﬁ%ﬁ%ﬁ%ﬂ# b rred: *%ﬁge EESSE?ﬁ%g%oW%%E&?%ﬂi Y82 and
If t ' . . 2 ,
the B dkcoalith i e e BEOT s Sentehle | AR P o ine

s

e. |

above range, the rinsing solution may enter the inside

solgtion pezzinPaand the second ¢natipg selutian aozzgfu Bh may be rejreated @dter
tension and gravity, and dripping of the rinsing

anyexttra ¢oatingregiutdercisshakenddi. t i Additionally; ds shoven imFES. 1168, the edge
nunber of the substrate 2 to be processed when being

rin§iflg endyi BegRefomeERtiBot herakiay ¢hd AROcatihg Sotuflos AetALT 8 hd the
of the rinsing solution may occur when the substrate

second Qogﬁggs%ﬁﬁf%ﬁ%%gzl@@%,taﬂs thd it Dhin® koiutiON nbS3e 18a, and the

cont act each other, 25 the scattered rinsing

o UL P RJISEE 18IS BRE S BB Sk

cessed,

occuE in the adhesion spot. [0092] Additionally, the

timelQ®iEn until the edge rinsing is started (the

outer edge of the substrate 2 to be processed is

i mreNeut theexgracpaingrplwinn adherng Witheputehedgesd thexgpbetrate 2 to

t he
be processed is removed (edge-rinsed). The rotation number of the substrate 2 to be
processed when being edge-rinsed is preferably set to about 500 to 3000 rpm. If the
rotation number of the substrate 2 to be processed when being edge-rinsed is less than the
above range, the rinsing solution may enter the inside of the substrate 2 to be processed
due to its surface tension and gravity, and dripping of the rinsing solution may occur.
Additionally, if the rotation number of the substrate 2 to be processed when being
edge-rinsed exceeds the above range, liquid scattering of the rinsing solution may occur

when the substrate 2 to be processed and the rinsing solution has contacted each other,

the scattered rinsing solution may adhere to the surface of the substrate 2 to be processed,
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5 coating solution is ended is preferably set to about

1 second to 10 mnutes. If the tine taken until the

edge rinsing is started after the jetting of the

coating solution is ended igg shorter than the above

range, there is a case that the first coating sol ution
andn@elting of fhe resist mdyhwcaemahel adlgsionngossol uti on nozzl e 18b

cannot be retreated. Additionally, although the

l'i quiododjevel of the rinsing solution vibrates due to

t he novenent of the container 41, if 10 the tine

t ake | Jt | 0S4 ' ' [
t oo b’ B8 08 {3 I8 e RE¢ pafed (B ber edee of
| evel of the rinsing.soluti.on caused by the npvenent
L P rSreda Imeiot T e o Bg Solihign) T et of the
| evel state of the rinsing solution is not stable. )
coatipg sehitien isiendedhis prefeablyased fo ahout | secpnddel ¢ minwies.nlf ths time
started is shorter than the above range, the coating
takemlimtfli theredpryrinsengas stamted hfter théEttingosfithat@ating-sbiution is ended is
processed housing 15 portion 6. Additionally, if the
shdriefehah deAbowd brlge | thereqsl 8 adel thsi thafitss cSdtidiplsoFitidh h8rz1¢ M&a and
jetting of the coating solution is ended is |onger

thelsB@hdlddGti Q)Ylﬁi(félmgl’e 185 bt RF .rét{‘?ate‘a? atAd&Qtion%ﬁ&,%ﬂhQﬁgh the
may proceed, and any extra coating solution may be _
. _hardl moved. [.0093].. The. ed rinsing..i erforned, .
oy} ) PSP B ROPR byt ARAPTe Vet Ry Bin . i
suction part 43a into the main body 6a from outside
theitifpe ke upty the ¢dgepwsipgds dadedyisshodéribanbe abeye Bogs e
suction part noving mechani sm 44 (contai ner noving
vibmasismafitembiqidd levak ofdhgtinging belutemeaisedkby it moveanent of the
position where 0.1 mmto 0.2 nmof the |ower outer

comtfigier 4 istnbesestldds tuidithe liquidiebel spitocfxhs eiflsinp is6lutibs is not stable.
rotating is imersed in a rinsing solution, arranging

MdrB&es, UE the YthePakdn dh3d tacddpe $ikinkSs §tBRe Pl IRortdrtRAn Be above
device 40, at 25 the position of the edge rinsing

A . ' rof akl l direct]i fo
g S8 5 5 L 00 o S Bl
substrate.2 to he,processed pinched into .the slit 43b .
PoRonhe Additorafi g5t s ake it BYF e emsteds SBgbales e ering
the substrate 2 to be processed are imersed in a
of therporting sobition; is andegdris longyr than thy abexg Tange.slyingiodthe coating
adhering to the outer edges of the substrate 2 to be
solptioc emg @cbcesd, ahdahy exteoemmtiyg seotiorethay be hardly removed.

[0093]

The edge rinsing is performed by moving the edge rinsing device 40 and the
suction part 43a into the main body 6a from outside the substrate-to-be processed
housing portion 6 by the suction part moving mechanism 44 (container moving
mechanism 42), arranging the container 41 at a position where 0.1 mm to 0.2 mm of the
lower outer edge of the substrate 2 to be processed which is rotating is immersed in a

rinsing solution, arranging the suction part 43a adjacent to the edge rinsing device 40, at

the position of the edge rinsing device 40 on the side of the rotational direction of the
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5 Additionally, fine m sty droplets consisting of a

rinsing solution are generated when being

edge-rinsed, and gas within the apparatus when being

edge-rinsed is sucked by thg; suction part 43a. [0094]

The tinme taken until the edge rinsing is ended after
subbeatBQ oFt@bé Prbcéisb@, dndiakifl thersubgratd2 edbepriooEssédpinctied into

substrate 2 to be processed is inmersed in a rinsing

' L Seti bl :
3 1 e K SHONED! Yoty GBMcks bl Qusgis
P SR ek TS a A S SRS b o
sufficiently renoved. Additi onal_l y, Lf the tinme taken

the gwter edges ©f dpgibstraie g be procssgdds simudtangauslygempusd: ed
exceeds 10 seconds, since the effect of the edge

Additionalhyy fide edsty Usoplets comgistingenf agimgingrolyiondue géngratgd when
decreases, this is not preferable. [0095] Thereafter,

beih g edgrorinsad jetid ght within theexpparatusovhepaeingligeainged is sucked by the
retreated to the outside of the substrate-to-be

sucloR %88 484 housing portion 6 by the container noving
mechani sm 42 (suction part noving nmechani sm44). 20

Thengbng-sectional structure of the substrate 101 to

be ghetized in which the resist |layer 106 is forned

int above-descrjbed manner.is sho in FIG 8. ..
[ bosbie SRE ke SE6L 8 eHef B RRifhope B Aeg st line ppe
Is patterned in a planar shape corresponding to a o
duringjyyhich @ posEasy efi substpe 2 69 be peocesserisimmersed ingainsingrsolution) is
107. 25 As a nethod of patterning the resist |ayer
prefdigbly setrtetahout lotb 19rseogridsg K the dime takenoursi thecddge einsing is ended
contact with the resist layer 106 directly from above

aftdritRinge¥dreeld i5 Ri¢€thanlonekedond, AyesSsiat@atiResdlatdrswhicRYies adhered
wi th high pressure, or the like can be used.

) 4 0 e oA I Bt g i
is é%(calcreé gﬁeqeo%in%ystgr[)éal e\f(lcg SHBOSE:&LA s,h sqgc[eatgg Lffect of the edge rinsing does
not improve, and the productivity decreases, this is not preferable.

[0095]

Thereafter, the container 41 and the suction part 43a are retreated to the outside
of the substrate-to-be processed housing portion 6 by the container moving mechanism
42 (suction part moving mechanism 44).

The cross-sectional structure of the substrate 101 to be magnetized in which the
resist layer 106 is formed in the above-described manner is shown in FIG. 8.

[0096]

Next, as shown in FIG. 9, the resist layer 106 is patterned in a planar shape

corresponding to a magnetic recording pattern to form a resist pattern 107.

As a method of patterning the resist layer 106, a method of bringing a stamp into
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5 [0097] As the stanp used when the resist |ayer 106
is patterned, for exanple, a stanp obtained by
formng a fine track pattern on a netal plate, using
met hods, such as el ectron-ggam draw ng, can be used.
Specifically, for exanple, an Ni stanp or the Ilike
clossdoniet Witk dhatesishiayat [d6Rlirebtlp doheabbve thesesividagirgthateby
such as a burst pattern, a gray code 10 pattern, or a

B PRRIrEsi g el With HIHSressub@ br #hd TiiRCkan MRIVEEH. " SLQ1ifiSnally, i
mﬁng%%alrdétaykcan a %oﬁgé fofned on the stanp. fOOQSflna
t ' r EL the nmagnetik.c | ayer
cash St A EpERORE bR SRl OB of by ST BRFRL e ¥R e be

f.or are refqrned, the reform ng portion 104 which
pﬂﬁgngg%gaﬁBhﬁﬁﬂﬁEEﬁEhﬁ%ﬂﬁpbn where the magnetic

properties of the magnetic layer 103 are reforned is

f or nE¥997land a regi on where the magnetic recording

pattern is nmagnetically separated is formed. The

r ef oAsthegstayfip tided wisegrthé resisptaypet @6 8 panémeéd)domnmgngilé, @ stamp

| ayer 103 can be perforned by exposing the substrate

obtaihiéd b9 feenifiR 8 iRk itk patteriVBh @lindthiepl4te Sistlg mPAbAE sHchles/
is formed on the magnhetic layer 103 to reactive

oo BB AR, SR BRI i e
cof S ESBRLS5heF0  SE  BEDShpey ose

erformed using techni ques, such as dry_ etchin

patiegn,Qr iaREeqrahie BRI Riherthan #irack which regoadspormal %ﬂwgp also be

25 [0099] 59 Next, the protective film 105 and the
fortngdondhestatnpyer are forned on the magnetic |ayer 103.

The protective film105 can generally be fornmed by a

met hp98f formng a dianond-1ike carbon thin film

using a P-CVD nethod or the like. Additionally, the

| ubr Negithe! BY&Heti€ pRopRRict 8F RAnadrlfic 8XRFTFin APégidhYiHe the

a solution containing |ubricant

rgsist pattern 107 is not formed are reformed, the reforming portion 104 which is a
nonmagnetic portion where the magnetic properties of the magnetic layer 103 are
reformed is formed, and a region where the magnetic recording pattern is magnetically
separated is formed. The reforming of the magnetic properties of the magnetic layer
103 can be performed by exposing the substrate 101 to be magnetized in which the resist
pattern 107 is formed on the magnetic layer 103 to reactive plasma. As the reactive
plasma, inductively coupled plasma (ICP), reactive ion plasma (RIE), and the like can be
exemplified.

Next, the resist pattern 107 is removed. The removal of the resist pattern 107
can be performed using techniques, such as dry etching, reactive ion etching, ion milling,
and wet etching.

[0099]
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5 after being coated onto the surface of the

protective film105. [0100] In such a nethod of

manuf acturing a discrete magnetic recordi ng nedium a
magneti c recordi ng nedi um i ggmanuf actured by form ng

the resist pattern 107 nmade to match a magnetic

r ecoNektnthepadteetive fiim IdSeanduthé hAbeicadt liyee areeforaéd on thayedgnetic
103, subjecting 10 the surface to the reactive pl asma,

lay8h o3 hemerﬁ&ewv@mnhﬁ)sr@aﬁl e | u%b@mnﬂe% taqn&ﬁwaﬂﬁmmga

protective |ayer 105 and t ricant séquentially.

aiagol 1 TRAORLAS fﬁscszag%g@ E98 Hnod Q00RO WafCaty e

netica sepa IC recordi ng ern-rs

obt ai. ned out form |rre ularitjes on th
lu%ﬁﬁéﬁﬁéf%%%g’ﬁ@f’ﬁi {PEEgble Hy Y me s solign cAReutne lyprigant

surface is excellent, and |low floating of a magnetic
afi¢reaginecenated @nfeeilip isudare of thq m@;}wﬁw@\lgﬁ the nethod of

manuf acturing a discrete magnetic recording nediumis

not [(018D}ed to the above-described net hod. For

exanple, the foll ow ng nethods nay be wused. That is,

a prpf achbeeth@YEmaifadd@rin®s GR6ref mag¥86 felording aeium, a
a resist pattern 20 nmade to match a nagnetic

magﬁ&ﬂ:rrgb&gm@%écﬁﬁrﬂ 1%&@0%&@%% ng{g e st ?’&Eeg? o7 B8de to

otective-layer, using t e ?oa
mef PRSP RkiTc oot ife hSHPRAR sfffe 86&%%?18@%591 % sibigeting
may_ be perforned. In such a netho IS no

thewifase torthe FeacHivs Rlesing 28d ghepirgoying ﬁheamﬁlérrpattwgl 1&etfprpp the
plasma treatnent, and the effects of inprovenent in

prqseasive daviey i @ and-de hubdigenti ssquentiallpnt lrthemeguaticascarding eedium
process of manufacturing a magnetic recordi ng nmedi um

1 0@ skeovabinciIGe tl. a thagrradally eparatéld midietip Foflihg patietmiswbsained
confirmed that it is possible to cause the reaction

witghReRideh e g TRUNGInGhe ﬁbflﬁﬁaﬁégc LR ehRAD | VEhid 3 Enoothness
after the protective filmis formed on the surface of
of b 3&-FIRYY %Iéeﬁeﬁt,a%%rlow[f%la%@ of a magnetic head can be realized.

[0101]

However, the method of manufacturing a discrete magnetic recording medium is
not limited to the above-described method. For example, the following methods may be
used.

That is, a protective layer may be formed on a magnetic layer, a resist pattern
made to match a magnetic recording pattern may be formed on the surface of the
protective layer, using the double-side coating apparatus of the invention, and then
reforming treatment of the magnetic layer by the reactive plasma may be performed. In
such a method, it is not necessary to form a protective film after the reactive plasma

treatment, and the effects of improvement in productivity and reduction in contamination

in the process of manufacturing a magnetic recording medium are obtained. In addition,
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5 The doubl e-si de coating apparatus 1 of this
enbodi nent includes the holding nechanism 3a which
hol ds the substrate 2 to be processed so that the
thi ckness direction of theggubstrate 2 to be
processed becones the horizontal direction, the
the pedsetiti invemtorsl confimged thatdtia piossibld tawaust theatadtipa Hetveeen the
substrate 2 to be processed in the circunferentia
maghdtiRA4yeP Bnd eGeddfi®e hiasib afiePihe peotseivelfilais feTddonkB@ surface
which jets a coating solution onto one 10 mai n surface
f bstrate 2 to be processed, and the second
ahégg%ﬁﬂgnggﬁ%tion nozzle 18b which jets the coating
soluﬁfgﬁ onto the other main surface 2b of the
subst8tle 2 to be processed, and the first coating
sol ution nozzle 18a and the second coating solution _
noz2Tee Kublesside SqaRERPPEEIRS J of i seadRenhinchulgethe holing
the thickness center plane of the substrate 2 to be
meghapises Sewhichiedds the sulstrata@ to bk proagssedso shattte thivkoess|dyrection
supplied to the 15 sane position in both the main
of thy khisserat 2 harplodtisedibechifiesthe hbfiadraldifeotibg the RE/HALIMriving
by jetting the coating solution sinultaneously toward

mebMfisth B i@ Btated tBe %s%@%%%r&e@@d ih & ditduRferential

coating solution nozzle 18a and the second coating
. SOl ut | le 18b. . .Ther I ardi to .

cirgBiot: 4RpBEAE G golusBHFaES B wAfHIFE 2ealh delfion opeo one
t her LS differepce resultin romgravity in_ .

maeb%ﬁrffeaﬁa o Ge R atn Dok Braeasses st IEIRECor copiag faltionnozzle
to be processed, and coating onto the other nmin

18y whichdets th, cogting platdoreonte the ether main gurfacerdboefzhe supstrate 2 to be
positions, the coating solution can be uniformy

processtd,chnd titeofilsot dating helution hexzbes 1 82 anidithe satbad cadtmgAotunion
be processed, and uniformcoating filnms can be forned

nofle D8Y &re k@t dafl¢ Qfrafdedivieh fedpist fathe tiickm®sdEenter plane of the
processed. [0103]9 ZEQ%dditiongﬁly, in the doubléiside

| < hi . .
o337 ARG 11 o B PRI St Bouel fippicd o the
sol utj.on. nozzle 1.8b j.et coat. n sol ut | t.0 t he
sarip RO LT P B st 35 0p g Splechin 6 Prbcessed by
. portion 23 of the_ substrate 2 tqQ be processed. For
Jerg%ﬁhsween%ssoséwaawrwl%w%tmé therfupgirat 2 tq pg processed from
coating solution nozzle 18a and the second coating
thesfiisttdating salrtiorend2te ] &itand thosecombcating solutiomnodzzle H8h. he

Therefore, according to the double-side cbating apparatus 1 of this embodiment, as there
is no difference resulting from gravity in coating onto one main surface 2a of the
substrate 2 to be processed, and coating onto the other main surface 2b, or difference
resulting from coating positions, the coating solution can be uniformly coated onto both
the surfaces of the substrate 2 to be processed, and uniform coating films can be formed
on both the surfaces of the substrate 2 to be processed.

[0103] |

Additionally, in the double-side coating apparatus 1 of this embodiment, the first
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5 inner peripheral portion 22, the time for which the

coating solution spreads in both the main surfaces 2a

and 2b of the substrate 2 to be processed is short,

and coating can be perforngg at high speed. [0104]

Addi tionally, in the doubl e-side coating apparatus 1
coating sblutio nbodd Meudnd thé1secdfd asamingtsohftiod ok 188 jet a coating

solution jetted onto the inner peripheral portion 22

sol@fiod 1d8hSiRet fpRerd] pbrBioR 92 REQGERS ﬁgﬁﬂ'}érﬁl Ragrtﬁdnr B of the substrate

coating solution nozzle 18a and the seco coati ng
[ n I e arger_than the unt of , .
2§ R BlolsEied, 0 HF e, AR B st e 88 sRTRRpepotution
rijon .23 thereof by the first d. second coatj ng
nodzl {429 heosegpadco & soluting nozzle, 1Bk &S £ coingsy tiopguly to the

sol ution shaken off fromthe substrate 2 to be
inngr prripheratipottion 22hibe timecfonwhinh the coatingrsolusion sprsads indoth the
both the main surfaces 2a and 2b of the substrate 2 to
mabesurfacexcZassd@barfdh@dubdieate a6 ds prdeessediasholrte andicoating can be
conpared to the case where the first coating solution
perfé@tarliat A8 spesd. t he second coating solution nozzle 18b
jet the sane anmount of the coating solution to the
inne(mgggi pheral portion 22 and outer peripheral
portion 23 of the substrate 2 to be processed, the

amount, ,.of the. coat; solution to be 2 ed in cas
aner Bagfiondif i8R db iRl e dbu iR dheriy F ot B ot fpe
can be reduced.  Additionally, a coating solution

am@ppt ajcgating soletiinetied epdo thearerneripherel partipe 22 phespbstrate 2
and spread by the rotation of the substrate 2 to be

to b proesssesbby tedirst coating sedutioal noizizierl 8atand ithe corjdetoating solution
onto the outer peripheral portion 23, are supplied to

nozAle188be2bmes targdralial thp embumvf4Be cédting RElusioR fdtied bBtodht Guter
be processed. The coating solution can be sufficiently

peﬁ%ﬁé&h ipBHidn® 3 BereEb Pk ShrstRAA sPhRERoa iy §dh9cfbnzr%zzlte§'.le "gl%us, the

thi ckness of a coating filmof the out/er periphera
t Whi ! i onpar ed
arefiic 38 A sOMab B b8 RS ublfe 7Y, BPPREF S hen he
22 cap be.secured, and the ho epeity of the film
codtinecRHIEES ISpeeaddo bofee M3 ﬁlﬁﬁ@?&?a B 28 o he subsirate 2 to be
outer peripheral portion 23 of the substrate 2 to be
prosegsed 8¢ db degiedses.i nifnr gwemple, as compared to the case where the first

coating solution nozzle 18a and the second coating solution nozzle 18b jet the same
amount of the coating solution to the inner peripheral portion 22 and outer peripheral
portion 23 of the substrate 2 to be processed, the amount of the coating solution to be
used in a case where the film thickness of a coating film is the same can be reduced.
Additionally, a coating solution which is jetted onto the inner peripheral portion 22, and

spread by the rotation of the substrate 2 to be processed, and a coating solution which is

jetted onto the outer peripheral portion 23, are supplied to the outer peripheral portion 23

of the substrate 2 to be processed. The coating solution can be sufficiently supplied to

the outer peripheral portion 23, the thickness of a coating film of the outer peripheral
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5 [0105] Additionally, the doubl e-side coating
apparatus 1 of this enbodi nent includes a first
coating solution nozzle noving nmechani sm 17a which
supports the first coating golution nozzle 18a, and
noves the first coating solution nozzle 18a in the

poffiof P8 tveiich ¥l dpBfd beRBmefthih k€ cb ?ﬁﬁeﬁ%ﬁl ZcdafinP GlRITERSHAL
al ong one main surface 2a while being 10 séparated

pe{xjﬁl%?ﬂl ﬁlaﬂiai éail{)re fs8GBed Bndlind ﬁkﬁn&%@?{lﬁ 6f e %1&(1@%&” at the

roce a second coatin 1 ONn nozz

inp ptis T ROgEP 220 O %ﬁﬁﬂ@%@p%&%@%@e S o 52

solutlon nozzle 18b in the dianeter direction of the
proggsed e e tnprgvese processed al ong the ot her nain
surface 2b while being separated fromthe other main
sur f HH®5Pb of the substrate 2 to be processed. 15
Addi tionally, when the substrate 2 to be processed is

det aglddffionkling tHd dotibleciad EdH¥ing Qippirafid 1 oT@HiE k@ bddimeanthcludes a
the second coating solution nozzle 18b can be noved

fird RFatirRt §oﬁﬁfoﬁ%o§¥le tRind hEHant@R 1 TDGhRAs HHS & ;ﬁﬁﬂ)ﬁzsk Eoating

nDV|ng mechani sm 17a and the second coat uton
n h 7 Acc | ngl he
soluf:J gl% ngzzrlTD # %ld;ﬁl%ﬁ%%é @rs} gan NSO lft for ng)ez%lgr}g %1? cﬁ eter
sol ut i zzl e 18b can ea per form det a of
dlf?ﬁ@nsqfaﬁq AFEEaS 230 b arqsssﬁ majp 34 inle being
deterloratlng the workability when the substrate 2 to
sepgeateromernsanain surface 26108 the subsusE 2 tThe prsassed, anddesecond
coating apparatus 1 of this enbodi nent includes the
codtigdiohgionmeetiamovingdaesiansim b88 dhichizepmiurtishe sicend cdating
be processed so that the thickness direction 25 of the
solatifs ho 21 8b, bd RRVEY Bie 88cRd ResANRutiditnd28lki 138174 ﬁ{e diameter

direction, the rotational drivi ng 63 nechanism 3

du@ﬁio‘ﬁ%f&f?& &itSiar F h&, BH ggc%c%gstﬁﬁ af%rg%p Stfhgf G cé f‘b Whfle being

Ircunferenti a dir coa

d of t t I
sep%%ééé R PR TebEgin Cast PhoT L6 IPYEE Al ér%E%sSé’ hi ch
jet a _coating solutign sinmultanequsly  aonto both the
AdgitionaliyrhsadBe subskipa 24p Dspregsssed in detaghed, the distisgating solution

processed, and the edge
nozzle 18a and the second coating solution nozzle 18b can be moved and retreated by the

first coating solution nozzle moving mechanism 17a and the second coating solution
nozzle moving mechanism 17b. Accordingly, the first coating solution nozzle 18a and
the second coating solution nozzle 18b can easily perform detachment of the substrate 2
to be processed, without deteriorating the workability when the substrate 2 to be
processed is detached.

[0106]

The double-side coating apparatus 1 of this embodiment includes the holding
mechanism 3a which holds the substrate 2 to be processed so that the thickness direction

of the substrate 2 to be processed becomes the horizontal direction, the rotational driving
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5 rinsing device 40 which renoves the coating sol ution
adhering to both the main surfaces 2a and 2b of the
substrate 2 to be processed on which the coating
solution is coated, and theyouter edge of 2b, the
edge rinsing device 40 includes the container 41 which

meShAMiS 3 avhicH Fo%dtE,0the ShktaR to Beprbéddsidiin (Y Skciifetchal
rinsing solution is exposed through the top surface

. of: th i ) ' 47. | :
oSO A PSR B8 el SRR TRE o
N N VMR LR

si_mul t anequsly perfornmed on both the main surfaces 2a
ontghgth the main sysEaces Ba andad obihe subsirais Hiodzeqpracessede andithe edge

coating solution is sinultaneously coated onto both
rinsihg dendicn4@ whichoemoPes the do2imgablution adhdrirtgrtatbett2tht maiesurfaces
processed, and the tine taken until the edge rinsing

2a hid Pleof b REtshtratel 210 BelfRoeBadd dpwhich Wid @atihg s6laab®eR coated, and
becones 15 constant in both the nain surfaces 2a and

the?fﬁté}fe_d%@ 6f st é’c%@ ‘f'ingiﬁlg(&lgbfce R0 %ﬁ%&e@ Ghe cdritifidl41 whitch stores a

Additionally, since t oubl e-si de coati1 ng apparatu

ol T B R o8 SOLER L AR SHA wop s

ubstrate t.o be pr.ocessed, it is possible to, nake
of PP‘aPﬁé‘*ﬁp?Qééhef ANtIRTId R AT ARG St A RGSIHAR Wagtsdhe ogrer edge of
rinsing. Additionally, in the doubl e-side coating
thezsppsirase &0 be processed waiehadsifatating is dhmersed tiththegihying solution.
rinsing is sinultaneously performed on both the nain

Thes, thieaexigs ridaingedn B sinfultaheoushufesformeé oR bbth the nfirasfseda and
after a coating solution is sinultaneously coated onto

2b BPiHR sub&ratdPtdbSHotASEPaeR addtidPsdMitidd 18 sﬁﬂﬁ%ég%s?ybé)ated

to be processed, coating and edge rinsing can

fif liCi : f i i4E.1. 6 1 .
onf i HEMAN SBEEEEEHL W0 M08 ald T v oc IO p ime
kB B S P Peto e TG (BT bFPIHBYE PGox8Y becomes

which jets a coating solution onto one main surface

constang{n beth the mpainsytfaces 2agng 2bwf thessubsetrate 3 heibe rocessed.
[0107]

Additionally, since the double-side coating apparatus 1 of this embodiment can
perform coating and edge rinsing on both the main surfaces 2a and 2b of the substrate 2
to be processed, it is possible to make small the space for performing coating and edge
rinsing.

Additionally, in the double-side coating apparatus 1 of this embodiment, since
the edge rinsing is simultaneously performed on both the main surfaces 2a and 2b of the
substrate 2 to be processed after a coating solution is simultaneously coated onto both the
main surfaces 2a and 2b of the substrate 2 to be processed, coating and edge rinsing can

be efficiently performed in a short time.
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5 second coating solution nozzle 18b which jets the
coating solution onto the other main surface 2b of
the substrate 2 to be processed, and the first coating
solution nozzle 18a and thegssecond coating solution
nozzle 18b are symmetrically arranged with respect to
the [oybgickness center plane of the substrate 2 to be
processed. Thus, a coating solution is sinultaneously

Sur P acglonl, B R0E ISR ChRtg rPht. ! BPrE udbodiment e
coltR SPRARE el - Chimaptra ofdn< B edflingdobliod Rz 18 wbichen

fromthe first coating salution nozzle 18a and the
coading §RYLIoR BRI0; GRg nagin é‘{“%@ﬁ 23 % shesubgipate i@ pe pecessed, and the
according to the doubl e-side coating apparatus 1 of
secohd soatimg sdiutrennozzls 18thwhishijets the aafihg salntien oms thet ather main
fromgravity in coating onto one main surface 2a of

surtdee 25 wif Hersabsirate 2 to beppcased 2ad thefidt Caxihg RGlutith foAAe] 8a and
ot her main 15 surface 2b, or difference resulting from

theGOAINdDa RS sl tfiinoz 1€ 86t &yRSmSPickily 91‘?3:%& t\’ﬁgl respect to the

uni formy coated onto both t'he surfaces

: ni f oM. coat.in .
iR SHLF pfant B B SbARRES e 9°eRY I S8 dotuton i
. Substrate 2 to be processed. . a resylt, the
Sirgen et CUD BB e TR RORGLCH 1 Bt e BRATh SUrFgsesaa #pd 2b of the

surfaces 2a and 2b of the substrate 2 to be processed
substratecaio b pregessednbwictitngdhopegtiagishtionsanuliaggenslytowant the

the 20 main surfaces 2a and 2b of the substrate 2 to
suliserater2oto s pectessed feinmthet fastamatihy seldtien nozxkeBa and thdwecond

sanme conditions, the difference in edge rinse effect

codiRigWERIfioR @byz1é M8H. MBI HerefSré] ﬁﬁfé&ﬁr\}\%&) B dodble AR1 @A&@Sapparatus
Opti m zation of the conditions en the edge rinsing

1 of his %Bf)cgfngﬁ? ab ﬁfefg‘ﬂ“é %o%?tgéfen&rfgi}hfﬁ?p%?g%?%éégﬂgih%tg%tgr?éqonto one

e sure Icrently and easi

optipal ,copdi tipns 0109] 6 dditionally, .in the
mefb g 2F B suETRlF 2Ry Horese apd E9RHsedRBLUY it maih

t he %u%%g n part 43a which sucks .dropl ets consisting

P ﬁrﬁn%Teé‘tﬂPB& from coaping, geytiaRs thegopting splytipa can be

edge rinsing device 40. Thus, the suction part 43a can
unifermip geatedortodiotlf the surfacss f thdrsopstrates?2 tobspotéessed, ahd aniform

rinsing solution, which are generated during the edge
codtingilng cai be formed on both the surfaces of the substrate 2 to be processed. As
a result, the difference between coating films in both the main surfaces 2a and 2b of the
substrate 2 to be processed decreases, and in a case where the outer edges of both the
main surfaces 2a and 2b of the substrate 2 to be processed are simultaneously edge-rinsed
on the same conditions, the difference in edge rinse effect between both the main
surfaces 2a and 2b decreases. Optimization of the conditions when the edge rinsing is
performed becomes easy, and the edge rinsing can be surely efficiently and easily

performed on the optimal conditions.

[0109]
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5 the substrate 2 to be processed, and the suction
part 43a can be nmade to suck gas within the apparatus
when bei ng edge-rinsed. Accordingly, a failure which
occurs as fine msty droplgks consisting of a rinsing
solution adhere to the substrate 2 to be processed

can AeditiesalBeih thadoutselgide coasnggpparitudeoMalsfepibvainent, te
stabl e gas atmosphere in which the flow of gas to the

suciigﬁ ?a{t §§§w%1&1%8t9t[%0c|1}§%]8§2:§g|§§t t}M&}ﬁgﬁ él%g—hs'ﬁgg ?o‘i’\%ﬁm ik Qﬁ%’gédsadj acent

| e~ Sl t inng f odi e .
e
de of the otatlon Gt.ion of th sub tr te 2

droelftwnae%eeéaeansm& LT SHhich e onereioq AT eredgrinsing of

m sty droplets consisting of a rinsing solution are
thespbstrate hto becprocessedd and thesurtien parb4 s beimaderig segk gasevithin

substrate 2 to be 15 processed. Thus, the suction part
thedpparatun when aihg cige-ninsezl. efAdcordimglyy,\a fa'tlmk: whiclpb@iuss as fine

consisting of a rinsing solution generated when being

migt 8fopldtdeditdistin® bt d Hnsifp §oldﬁtiﬁ’ b@hepé fEthe Qaistiald 22RO ESsed

1 of this enbodi ment includes the holding nechani'sm

ca.nf'ﬁe ?Q?kcce'a M Q&gtrﬂl@l ?&Qﬁ’ Bg ggﬁcgnﬁt’] Qng @ga?saﬁggspglgﬁ 1HQ:$h1ch

i ckness —di recti on e SU

N T U MO P

substrate 2 to be processed in the circunferentia
di relllBh, the first coating solution nozzle 18a and
the second coating solution nozzle 18b which jet a
coat Additisoaliy, irthetdoubletsidetdoatingappasais eftbis eprbodimerithe
of the substrate 2 to be processed, and the first

sudtid@ Gaftidis iggragkd hi Dpositivh? be tHSadeadfthé Rrati@abdicediioa @f the
rinsing 25 solution nozzle 19b which jets a rinsing

sut%ﬁjafétj ﬁ&eﬁdﬁo&'s?eﬁn inf R€ chilthibr @loﬁlt Wiigh ik H‘hftg rd:(gﬂ@tg Eﬁrb $#fing of

18a, an e second coat I ng solution nozz

a n%s t r g.lpgn ea%)lt e §)caHétje8 ik a 1 gﬂﬁ% %cgg%fﬁ r& tﬁ{]&bstrate 2to be

be processed coa
squ zle 18a and the second coatjng
PrgegsEhe ﬁleasur:t%t% Seetbecradedn e Féﬁﬁéﬁy fsv%s?rpalsts
first head rinsing solution nozzle 19a and the second
conrésigrgrof gsingipgselugion ganereted Mvéren dpingted ge-sipyed.

[0111]

The double-side coating apparatus 1 of this embodiment includes the holding
mechanism 3a which holds the substrate 2 to be processed so that the thickness direction
of the substrate 2 to be processed becomes the horizontal direction, the rotational drit'ing
mechanism 3 which rotates the substrate 2 to be processed in the circumferential
direction, the first coating solution nozzle 18a and the second coating solution nozzle 18b
which jet a coating solution to both the main surfaces 2a and 2b of the substrate 2 to be
processed, and the first head rinsing solution nozzle 19a and the second head rinsing

solution nozzle 19b which jets a rinsing solution to clean the first coating solution nozzle
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5 cleaning the first coating solution nozzle 18a and
the second coating solution nozzle 18b. Accordingly,
the first coating solution nozzle 18a and the second
coating solution nozzle | &g can be prevented from
bei ng cl ogged, variation in the anount of jetting,
18aMahé khel secoriadeatsh yeibrondzeRs 1810 TRl aifenthe coatitdalhtieh is
filmadheres to the first coating solution nozzle 18a
e g R b proE e 60 AR Cod Bk soffbufibocte 182
rforned on a pluralit substrates 2 tq he
and b5 BB ot Rt o aRb. € PG RoyForteabthe Mo omahe first
coating, .and the anpount of coating can be controlled
heagj qnsingojiogmezrle il g amE the fETOHdAt?eg fingjpg selption Rozzke 19b, thereby
doubl e-si de coating apparatus 1 of this enbodi nent,
cleatipg I8 firstedating saituer nevzheol8d anditke scompbemtingfsolutien nozzle 18b.
first coating solution nozzle 18a which jets a
Accerdirighyg tisedfingt coating sdlotiemnrozzbs IBasandftResecand edating@olution nozzle
substrate 2 to be processed, and the second coating
185 8drtibd SRvaHZErSm befily eq\tggfeb, véiaBioh Ethe ARlouRGo Stk KBich is
onto the other main_ surface 2b of the substrate 2 to
. first ' ' .
cal3f WHRA R 3Ethe Solfich o 3 oo Bl MG B B3¢ oafind Sution
S trically arranged with re t to.the 20 .
nogale L andife sshoBd cotihe soljtion gazdh K. <at be pravanigd: and evenin a
processed, and the head rinsing nozzle is conposed of
casetyeherg geating dspprfarmed ap apburalityorf substzates 21tg beprpgesseds there is
provi ded adjacent to the first coating solution
littleovariagion Bethe bueentt dfeoétings aind thet danmpns of edating carobe Eantrolled with
18a, and the second head rinsing solution nozzle 19b
hightjirédisibs. provi ded adj acent to the second coating
sol ution nozzle 18b above the second coating sol ution
nozzpﬁli b. The cleaning of the 25 first coating
solution nozzle 18a and the second coating sol ution

nozzl 8b can he 67,, perfornmed by jetfipg.a rinsin

ol ut Y SoRe i O dBibleRile GtBE oA hoESi oot me

facing ., side, by jettinpg rinsing solution downward .
cogtingFoliion 2a74le HeGomposest o e vl oaiing ShitoRdozals ida b jets a

or by performng both rinsing nethod. That is, the
cogfingznolutigneate ¢ne myia sidaceeit dfythe subsirete 2go e prasgesed, and the

opti mal net hod.
second coating solution nozzle 18b which jets the coating solution onto the other main
surface 2b of the substrate 2 to be processed, the first coating solution nozzle 18a and the
second coating solution nozzle 18b are symmetrically arranged with respect to the
thickness center plane of the substrate 2 to be processed, and the head rinsing nozzle is
composed of the first head rinsing solution nozzle 19a which is provided adjacent to the
first coating solution nozzle 18a above the first coating solution nozzle 18a, and the
second head rinsing solution nozzle 19b which is provided adjacent to the second coating

solution nozzle 18b above the second coating solution nozzle 18b. The cleaning of the

first coating solution nozzle 18a and the second coating solution nozzie 18b can be
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5 [0113] Additionally, the doubl e-side coating
apparatus 1 of this enbodi nent includes a first
coating solution nozzle noving nmechani sm 17a which
supports the first coating ol uti on nozzl e 18a and
the first head rinsing solution nozzle 19a, and noves

peﬂfclﬁ'ﬁleﬁ'b&?éttmg Qainking sSRkibh o 7 8E4 &ﬁx@sdlﬁh&ﬂ%ﬁle%&h@ facing

di rection the Substrate 2 to be processed 10 al ong

sid@ rb@ et ace{n%“sghﬁ'x%{l‘#éwn a.gftrglgxtae %arrﬁfs%g sofu?'gh% gz e’: on the

proce
and cond. caat sol ution nozz] e .novi g mscha ism
sanjeygide, m%x BedoroR b R EEEMa D o bhat G e BeTBhC

18b and the second head rinsing solution nozzle 19b,

perfgranegbysslecting & propadortaalimgthed| uti on nozzle 18b in
the dianmeter direction of the substrate 2 to be
procEHd$2ld al ong the other main surface 2b while being
15 separated fromthe other main surface 2b of the

subshdaitiondly, thel®ubleCi@scting APppiFatul MO tiis EmbodigRhi MBludes a
sol ution nozzle 18a and the second coating solution

ﬁrég Qﬁgtin% s@)ﬁfﬁoﬂﬂgzil@ ﬁlofvh{gsfgech%_qgms qgﬂr i Sapbo! eg%:: fri]}?to cotaﬁng

ution nozzl es 19a

soll S poralecRe 0B s ReiRing g e deemamen % fs

first_ coatin Iut nozzl e novi ng. nechani sm 17a and
cogting selutigh 6‘%73%@ é) T-E?) gw%ﬁrldgﬁ"%@ﬁg%e AR Ziedsprpesased
17b, thereb perforn1ng the cleaning of the first
alopg ane n@ussm};m? dnwhile bring beparaiad friomeonsomaindutfecet 2axf the
sol ution nozzle 18b. Hence, the waste liquid
sutperater2atoehd pogcebded, aldeasecogd odating@olutivs hogg@ tiovthg mechanism 17b
solution nozzle 18a and the second coating solution

whitdZibBorkHhe $&3nf BoRrRBNItRA oM BE LAY tb%“s@&éxﬁrﬁegd hﬂglﬁg
the nain body 6a of the substrate-to-be processe

BB o B b b P R0
sukFHISE, L0250 09, 2oL ULl on SUEPLY, Sexl 6 20 MUER. i

solutlon nozzl e 18a and the second coating solution
senpeaiod Bomghe othamainesuriape 2hgf the spbatatm2 tuhgrpcessed. c dhmg, the

whi ch supplies a rinsing solution to the first head
firsticnatingsolution nozzle 18a and the second coating solution nozzle 18b and the first

and second head rinsing solution nozzles 19a and 19b can be retreated into the head
rinsing portion 6b or the like provided in the substrate-to-be processed housing portion 6
by the first coating solution nozzle moving mechanism 17a and the second coating
solution nozzle moving mechanism 17b, thereby performing the cleaning of the first
coating solution nozzle 18a and the second coating solution nozzle 18b. Hence, the
waste liquid generated by the cleaning of the first coating solution nozzle 18a and the
second coating solution nozzle 18b can be prevented from being scattered into the main
body 6a of the substrate-to-be processed housing portion 6.

[0114]
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5 solution nozzle 19a and the second head rinsing

sol ution nozzle 19b, the coating solution supply

device 20 is provided with the coating sol ution piping
20b whi ch connects the firgg coating solution nozzle
18a and the second coating solution nozzle 18b with

t he Agdidbhdlly, geldéublersiderdviatidfappdrixes Il iofi shis embeditehvincludes
supply device 21 is provided wth the. rinsing

oSN 0Bt RS o
oo BoR AL P BREALE-ATR Ve S RSB

connected to the coating sol utjon piping 20b hy the .
soluiapplydievise sl ighiok suppliss) a rmsing selution ey the firstdiesd ringing
connected to the connection piping 28a. The switching
solutainmoz2B 19amany ¢hesseconhiaead rinspegy Jobutiont roezlei 19h, e eeatinggolution
of cleaning the coating solution piping 20b nearer to
supphedévides20 i3 pebdéiwith draioutitg sallitibn pipinp20bl wisicH 8ennkbts the
and 18b than the switching valve 28, and the first and

first 667G s6RBibh R8zA0N 84 hRthB 9&ddndoa @s@az%#&meqm with the

variation in the anmount of jetting, which is caused

.coat i Lyt . i ' ' .
oo i o Bybl Bk 2, B2 iR o8 sEfTL dR R 0} RALIRE S e
._and second coat.ng .spl utio ozzles l18a.and.18b th
ringiig SO GLRPIE 2/ oBonngity (Bt AL B LR RPEE 192 and
coating solution nozzles 1 8a _and 18h, can be
theiseeandrhiead ringing polutien npgrde Pl withithe rinsipg solutien tank 21a, the
doubl e-si de coating nmethod of this enbodi nent includes
rinsing seltifionypipoig 2 ibds comrezied te ltheagriatigg solepom pipiret 20briyy the
rinsing solution fromthe first head rinsing solution
corﬁféétlérﬁpi%ﬂ@%@nﬂld the seReldng vake @ 8ris Berineeted @ theicOfinection piping
nozzl e 19b, ther eby cleaning the first coating

Ol . ! . . . .

2880 e R R eI, SRS R g Sabibl 80 cloaning
18a.and .t he seco coati S tiqgqn_nozzle.18b.can 69

the R P PP OpaRR B55 g 2R o R Ry Mdates 18
ampunt of jetting, which is caused, when a coating

and; b3k thap estvitehingayal gl And it e 160RG o3P selution nozzles
coating solution nozzle 18a and the second coating

18z and i §bo andhwaridtionigithe apagunb of atiéngs which isgaased wdheniareoating
case where coating is perforned on a plurality of

solatitis br eitesing film ddderes acts sedting udutdor sipingt20baearer to the first

variation
and second coating solution nozzles 18a and 18b than the switching valve 28, and the
first and second coating solution nozzles 18a and 18b, can be prevented.
[0115]
Additionally, since the double-side coating method of this embodiment includes
a coating solution nozzle cleaning step of jetting a rinsing solution from the first head
rinsing solution nbzzle 19a, and the second head rinsing solution nozzle 19b, thereby

cleaning the first coating solution nozzle 18a and the second coating solution nozzle 18b.

Thus, the first coating solution nozzle 18a and the second coating solution nozzle 18b can
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5 in the amount of coating, and the anount of coating
can be controlled with high precision. [0116] <Edge
rinsing apparatus (doubl e-side coating apparatus) >
Next, as an exanple of the ggge rinsing apparatus of
the invention, one 10 enbodi nent of a doubl e-side

be predért&dfroRinm d6gdedeRiatibA%h e aafiiat of jefing\Myvhich i€ ealsed
a coating solution on both main surfaces of a

R i R T
andig Seobf Pt e 5B e HarF BBl vepBhe o e

2 is a schenmatic diagramfor explaining the overall .
coatipa s pRrfosted an @PIYRKLY of Subgitatise: 19 hedrecsatednthersys Aittla yasiation
of this enbodinent, and is a front view seen from one
in theamosutrdfzoseting, and thelagtauat ef ¢caatibg can be eadiotled with high
Additionally, FIG3 is a longitudinal sectional view
pres3tonal ng a portion of the doubl e-side coating apparatus
shown in FIG2, and FIG 4 is a top view showi ng a
port'&mm%f t he doubl e-si de coating apparatus shown in
FI G 2. The doubl e-si de coating apparatus 1 shown in

Fl C;S<E§getzrgnsgr|%éb§ a.er %déuﬁ@-%lde%%aﬁéé#ﬁgfa%)io one main

surfac mal n surface a’doughnut

di sk:shaped substrate to be processe rotationally

oper NERS B fe i PEE eded gnsiie BIGEERsdihe biefiangne

the coating solution on one main surface 2a and ot her
emhodimest of aag@bi%,md@ pegtiag APPayRfds fedgedbiaingrigpaniatuss whichichats a

one main surface 2a and other main surface 2b of the
coatingsblugipe of both Bsintsarfpeas of asebstratatd heqrbaessesl, anthperforms edge

rinsing of the substrate 2 to be processed on both the
rinZﬁF offHetubstfdteoetie pfacedsid ofbbdth thisueficds vaet 4 Béllating liquid

solution has been coated. The other portions of this

hai%gggo%@,tanﬁraﬁ e*dgé?gg%g?né&ogigﬁ' WiRtdeYas iyt the

ment of th e- sl coatl ng appar at us.

[ Olllz-iG. 2 is a schematic diagram for explaining the overall configuration of the
double-side coating apparatus of this embodiment, and is a front view seen from one
main surface of a substrate to be processed. Additionally, FIG. 3 is a longitudinal
sectional view showing a portion of the double-side coating apparatus shown in FIG. 2,
and FIG. 4 is a top view showing a portion of the double-side coating apparatus shown in
FIG. 2.

The double-side coating apparatus 1 shown in FIGS. 2 to 4 supplies a coating
solution to one main surface 2a and other main surface 2b of a doughnut disk-shaped
substrate 2 to be processed, rotationally operates the substrate 2 to be processed to spread
the coating solution on one main surface 2a and other main surface 2b, thereby forming
coating films on the one main surface 2a and other main surface 2b of the substrate 2 to

be processed, and performs edge rinsing of the substrate 2 to be processed on both the
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5 <Manuf acture of discrete magnetic recordi ng nedi unp
Next, a case where a coating and edge rinsing nethod
usi ng the doubl e-side coating apparatus 1 shown in
FIG 2 is applied to a resigp |ayer formng step in a
met hod of manufacturing the discrete magnetic

malres@fatds T atid Dblofvetiehthe icbatmdsolutivinl Has Been élfged. | bed. 10
FIGS. 6 to 8 are process drawi ngs for explaining the

Pr oCeRSHRkr l@“&ﬁsadfmg 'eﬂﬁ)od n:nt Qi'estﬁé ﬁt':éc%igtl(c);n Sbout the

recordi ng um shown 1 n Tl onaPI Y,

{ S V] for Ia| ni N peratlon of the
emifielt &ithe dibIrF acngg?w B Chown i n FIG 2, and

is a front view seen fromone main surface 2a of the

substHafk 2 to be processed. The detailed description

about an exanple of the case where the edge rinsing

15 apManafaciyrg efclitsrete stagactiorecprdingappdinmbus) of this

enbodi nrent and the edge rinsing nethod using this are

appl Nexk, 4 case wiesd 8 todtmgaind fedpertinging trethodusingahs aswblaside

the description of the enbodi nent of the above

coeﬁlfﬁ# *&bﬁaxﬁt*u@@ s66%h iNBIGRAR ag;sm&i toa@dst@layeFRWRMEE step RFa method

of manufacturing a discrete magnetl c recording

of %%ﬂé?uhé%ﬂ%%l&g)&f b a&%&%&ﬁdﬁ% gcﬁﬂn%ﬁfshgﬁﬁ% Fft?ci will be

I exanp

T

deds d, That is, a protective |ayer may be forrred on a
YHEFEt i ¢ | ayer, a resist pattern made to match a
magneti c recording pattern may be formed on the
sur f BK&S. rtodrpse proacesseravings fefcxplaining g pregess of manufacturing
doubl e-si de coati ng apparatus of the invention, and
thet disonet2 ageétor recorgingrmeedimarshowh it FEG. rta g felditooraly,&fIGhY is a view
the reactive plasma may be perforned. In 71 such a

forf&bfhﬂﬂn%]ﬂfe dpérafieh o greuBleysidOcdabihfppapdtad €ehdwieird FIGID, and
after the reactive plasma treatnent, and the effects

is PFrohtREW YEFERIm iofe Hfaﬁgéiﬁfdct‘ hb%f %uﬁﬁ%%:ﬁ tPhe Ijacessed

contamnation in the process O acturin

the. preSeaieres grﬂﬁbqn T PRt RLE e by @ge%‘é%ﬁwng
apga?gtig (c{ouﬁle -si Céc!a%rnxg ggrt)a\ggt%s tth this embodiment and the edge rinsing
method using this are applied to a resist layer forming step is the same as the description
of the embodiment of the above double-side coating éppa.ratus.

[0118]

However, the method of manufacturing a discrete magnetic recording medium is
not limited to the above-described method. For example, the following methods may be
used.

That is, a protective layer may be formed on a magnetic layer, a resist pattern
made to match a magnetic recording pattern may be formed on the surface of the

protective layer, using the double-side coating apparatus of the invention, and then

reforming treatment of the magnetic layer by the reactive plasma may be performed. In
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5 magnetic layer and the reactive plasma after the
protective filmis forned on the surface of the
magnetic |ayer. [0119] The doubl e-side coating
apparatus (edge rinsing appgfatus) of this enbodi nent
i ncl udes the hol di ng nechani sm 3a whi ch hol ds the

such dsdth@d, @ i@ nbthebessiyas €saed peftediRatfilhifieh thelrbactivB pRSma
direction of the substrate 2 to be processed becones

hari . . _ : P o
e Al P Bikts O REEDI Ao 1 BRI A i Sontamination
. processed in the .circunferential direction, and the ...
in B ROEFREY migulificnE anfHeBE FbiEhe ol i, T aadicion,
liquid level o tge ri.nsi ng.solution is exposed
the PRSERIGRAVEDFRSS ?wﬁrumf fihetdt g possille i paust Hsrreartion hehveeRdhe
container 41 is arranged at a position where the outer
magnigie layfer ambthe méastive plasma afiehibe piBeqiveddnsie formieidon the surface
being rotated is imersed in the rinsing solution. By
of thefaighgictllager. W dt h of the outer edge of the substrate
2 to be processed, which is imersed in the rinsing
sol u[f()ilpg], to a predeterm ned width, only a region with
a fixed width, of the outer edge of the substrate 2

to S [ 2 I | .
and [HEGBReRE oy afpRAc (€ e RSP AR of bl 3badiment
. Si control |.ed. cor di weven if the width qf
inc5%% ik Bt Sesilisnt, S Bhich Ol €% Bhapee 2 B e piscesbed so that
little chance of the wdth of the outer edge to, be
the thigkregs pisecsion o therrabetrate 3o be prwgessad beqomestheorizon! disection,
the outer edge of the substrate, and the yield can be
theirogationed drivin@ h@hanismd whiohabdthtes thecsnbstehted té be proeessed in the
doubl e-si de coating apparatus 1 of this 25 enbodi nent,

cirdunEfeRE 08 diteBSoH)Ang et doAtasieT Ul tWHIEHD§1E Y aﬂﬁfsfr@fsﬂﬁﬁhoﬁnhe liquid
both the main 72 surfaces 2a and 2b of the substrate

8 SR TS AP U U Sl 1, o
the?%}l i teg?%gsz%gagggc{ %t%%g%jtlzo% v%]e% 61% o%ftertegge of %g Ssﬁtgs%'tatee gto be
processed which is being rotated is immersed in the rinsing solution. By setting the
width of the outer edge of the substrate 2 to be processed, which is immersed in the
rinsing solution, to a predetermined width, only a region with a fixed width, of the outer
edge of the substrate 2 to be processed can be accurately and stably rinsed, and the width
of the outer edge to be rinsed can be easily controlled. Accordingly, even if the width of
the outer edge to be rinsed is small, there is little chance of the width of the outer edge to
be rinsed becoming uneven, or a coating film remaining on the outer edge of the
substrate, and the yield can be improved.

[0120]

Additionally, according to the double-side coating apparatus 1 of this

embodiment, the edge rinsing can be simultaneously performed on both the main
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5 Additionally, the double-side coating apparatus of
this enbodinent is provided wth the container noving
mechani sm 42 whi ch supports the contai ner 41 and noves
the container 41 in the hoghzontal direction and in
the vertical direction. Thus, the container 41 can be

surfaRéd BadrRIdbAdTaRe bustrateRSb batpRockséed. DEThis, ABEEsHEiElg lafid the edge
det ached. Accordingly, the container 41 can easily

. [ S

rinf L8P GEAF IR o bty BURSHT AU o bl MU DR SRR of the
bs&bs?rta&?e 2 to he processed is detached. [0122]

SUDRHEfF 418 8Ipf‘§f,esﬁe " the doubl e-si de coating apparatus of
this enbodi nent, the suction part 43a which sucks
drop“ﬂ?g consisting of a rinsing solution is arranged
adjacent to the container 41. Thus, the suction part
43a Additibrallyathe doublstside doiating mppargtus pHhiiss¢rsbddiment is provided
consi sting of a rinsing solution, which are generated

wituhé cihtdihe rechdfg friebifniign 92 which suppbis thetcontdine®4 band moves the
processed, and the suction part 43a can be nmade to

corthBkr D38 tHé htiZdntdD Bire@RRANALH She N SHc P BirbEicdd g'hﬁi, M&e&hntainer

Accordi ngly, defects generated as fine msty droplets
onsi sti i nsi.n olution adherin o the ..
41 S0 Rlrelie SR ple 1B 2 38 08 i R Bndtied 2 A0 aen e
ri.nsing can . 20 be performed in a stable gas .
confgifgHheaP @il BT deiAehieBy Pl SURSTRR 4 ebequpessiesh witout
to be processed _when beiﬂagfdge-rinsed is controlled.
detearating mgavarkehilityl when the syhstrgteublochespraesssaskis idetgched.
apparatus of this enbodiment, the suction part 43a is
arrafjed] at a position, on the side of the rotationa
direction of the 25 substrate 2 to be processed, in
t he adaitidhmey, ifttheidoubtbiside d‘ohfiﬁ% Bppatatusls OBl s@inthodiment, the
0

consi sting of 73 a rinsi ng solution are apt to be
AR 5 B8 AR P o e
o BEISRLRRTRLE, ThEL ST e 5 308 vt
coxgs(i)sltf%lg]of a rinsing solution, which are generated during the edge rinsing of the

substrate 2 to be processed, and the suction part 43a lcan be made to suck gas within the
apparatus when being edge-rinsed.

Accordingly, defects generated as fine misty droplets consisting of a rinsing
solution adhering to the substrate 2 to be processed can be reduced, and edge rinsing can
be performed in a stable gas atmosphere in which the flow of gas to the substrate 2 to be
processed when being edge-rinsed is controlled.

[0123]

Additionally, in the double-side coating app.aratus of this embodiment, the
suction part 43a is arranged at a position, on the side of the rotational direction of the

substrate 2 to be processed, in the container 41 in which fine misty droplets consisting of
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5 Additionally, in the doubl e-side coating apparat us
of this enbodi nent, the suction part noving nechani sm
44 is provided to support the suction part 43a and
move the suction part 43a i the horizontal direction
and in the vertical direction. Additionally, when the

a rififiRg bblatien dretat RELNCOEAES rihS tHERUHAE HR¢Ing be SUBStTa®M to be
part 43a can be retreated to the outside of the

A oy . :

ot i, BP0k ikt OB Ry grepe
det.achpent .of the substrate.2 to. be r.ocessed,

cong g It & ABPGE SOLPR RTHE NOFREEEFEEEHRE ¢ he
substrate 2 to be processed is detached. [0125]
Next [018#} hough t he edge rinsing apparatus of the
invention will be described in 15 nore details by
showAdditieralipp irethe dnuble-silsrmoating apperawsefthis emtbpdiment, the
invention is not |imted only to these exanples.

suckibi paf Insvidg ineckbhishhé4 tkqiiblided todaippont theigicA@Pparald 3t5and move
(edge rinsing apparatus) 1 shown in FIG 2 was used

thelsBcfid ParB4ILitd harpRhlalBirbdtlon adtif tR Vettd®l GdGlopess of
100 nm nmade of an 20 ultraviolet-curable acrylic ester

Adéﬁ%'g?l’rl% A eg%%s%@@at@itg b gggc%gs%g i%@et?c@lg?,ztge glicéité)g%art 43a can

€ process O pertorme

rinsj f the,substrate 2 tq be processed on.both
be fagaisain e ASLE e Sikirab odhe Rpfsrroouse pRgIon o
sol uti on has been coated onto the conditions shown
Acpadingly, te1spetion pEt #8 eAnrpgsidp perferohdetachatephef the substrate 2 to be
Suction power of suction part 43a: 0.5 nmB/mn Tine
pracadsed, withaut deter erating thengorkabisityawherdtha fstitestrajec? toi begprotessed is
coating solution is ended: 10 seconds Tine taken
detdéftddl edge rinsing is ended after being started: 10

seconds

[0125]

Next, although the edge rinsing apparatus of the invention will be described in
more details by showing examples and a comparative example, the invention is not
limited only to these examples.

[Examples 1 to 4]

The double-side coating apparatus (edge rinsing apparatus) 1 shown in FIG. 2
wés used to form a resist coating film with a film thickness of 100 nm made of an
ultraviolet-curable acrylic ester resin, on both the main surfaces 2a and 2b of the
substrate 2 to be processed, and to perform edge rinsing of the substrate 2 to be processed
on both the main surfaces 2a and 2b of which a coating solution has been coated onto the
conditions shown below.

[0126]

Rinsing solution: acetone
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5 In addition,
be processed during edge

the rotati on nunber

rinsing,

of a substrate to
and the anmount (the

wi dth of the outer edge imersed in the rinsing

sol ution) of

rinsing solution,

the si@RA

[0127]
into

15

i rmer si on of ¢t
whi ch are

[Table 1 ] Am)unt of

eﬁ% 19e

e substrate into a
ifferent conditions in

Wei@f@éﬁ&ﬁ)bﬁ%ﬂat% th’/nhe shown in Table 1.
|mTerS| on of substrate

Od:ﬁc%ﬁ cgt §b1ut10n is ended:

Exanp é#%gﬁﬂ'é%%fﬂ%ﬂ? erip era

Nunber Jettlng of rinsing soI ution (Nurrber of (rprr)
10F?°8ﬁ$%uter peri phery of remaining resin substrate by
nozzl e in_ portion) Cbnparatlve Exanpl es . (portlons)
( mi n¥inscdaken wntil ¢dge Hpgngisended sfierbsing b0 eecongds
Exanple 3 2000 0.1 0 Exanple 4 3000 0.1 O
Conphr additics, 8@Gothtidn hOmbeixafigubstiatCtmipapratessed QO etigh
7 Exanple 2 Conparative 2000 1.7 9 Exanple 3
rinSiagmdakd Mo Qe IvidthldF then@biddge dmmersed in the rinsing solution) of

immersion of the substrate into a rinsing solution, which are different conditions in the

respective Examples 1 to 4, are shown in Table 1.

[0127]
[Table 1]
Amount of immersion of
substrate into rinsing solution | Poor rinsing at outer
in Examples, and width of peripheral portion
Rotation Number jetting of rinsing solution (Number of
(rpm) from outer periphery of remaining resin
substrate by nozzle in portion)
Comparative Examples (portions)
(mm)
Example 1 500 0.2 0
Example 2 1000 0.1 0
Example 3 2000 0.1 0
Example 4 3000 0.1 0
ggan;ggf:tive 500 1.4 10
g)‘za";g;fggve 1000 1.5 7
gggg;f:tgve 2000 1.7 9
gggg;f:tjve 3000 1.2 10
[0128]

[Comparative examples 1 to 4]
The same resist coating films as Examples 1 to 4 were formed similarly to
Examples 1 to 4, and edge rinsing of the substrate 2 to be processed was performed by

jetting a rinsing solution to the peripheral edge of one main surface 2a of the substrate 2
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[0128] [Conparative exanples 1 to 4] The sane resi st
coating filns as Exanples 1 to 4 were forned simlarly
to 15 Exanples 1 to 4, and edge rinsing of the
substrate 2 to be processedyyas perfornmed by jetting
a rinsing solution to the peripheral edge of one nmain

to beWrbResed 28ingfa firdencvles hﬂc?‘%&m% th®rintiag belufow®ehs peripheral edge
using a first nozzle, jetting the rinsing solution

of tg? fhﬁrem& rdPHES B ofle s bs@n’catet D& ‘t%t}g'@éesg&i Wbinpd gé@Sﬁd &bzzle.

Sstrate 2 to e processe usi ng a second

nozzd e......n_addition
e FEAdHRE B g twe{%%’ft Ao s By’ fhs e taken
rinsing is, started ter Jet ing of the coati
unty ¢ gdes AFige dhefarded afrg Jathes o +ive Lomngseitces adidrnd the time
edge rinsing is ended after being started were nade
takehentd Aeedgs rinsingps ended Bftepbeing staried wereahade, the kame as Examples
rotation nunber of a substrate to be processed during
1teglge rinsing, and the width of jetting of the rinsing
solution jetted fromthe first and second nozzles

fr OfTA&JlﬁoﬁHlleeﬁle RetatiOh Sfinib&f oftahabstle {0 R Rodested cﬁﬁlng edge
processed, which are different 10 conditions in

{%@%@?“&s&?}ﬂmﬁ%ﬁ% of ghcibinghul ] %?%39% f‘ﬁrgﬁ. flsgpond
rin t eri pheral
noffi3 FRub feiou B heray P fhas%s? il 17 BEPHBRSE, WS afffrent
Conparative Exanples 1 to 4, which are fornmed as
congltionsin thg rasmsvieve Examplesihto 4 argiowmin Teblerlo130] As
shown in Table 1, there was no residual resin in
Exanifllgg} 1 to 4. On the other hand, in Conparative
Exanples 1 to 4, seven to ten residual resin portions

wer eAd@1ﬁBﬁalry[Tﬂﬁ nuAth@dt bf failatds YresidaalsBsinpoitivn) abtissidg atithe
Exanples 1 to 4, it can be seen that the 20 anount of

pe@ﬂ@ﬁl %H%@ o'fg{eoreglgtecorafﬂg filtgs SOEMAG £ B €BdBardfve

mm or

Examples 1 to 4, which are formed as described above, is shown in Table 1.

[0130]

As shown in Table 1, there was no residual resin in Examples 1 to 4. On the
other hand, in Comparative Examples 1 to 4, seven to ten residual resin portions were
confirmed.

Additionally, as shown in Table 1, in Examples 1 to 4, it can be seen that the
amount of immersion into the rinsing solution can be made as small as 0.2 mm or less,
and only a region to be rinsed can be rinsed even if the width of the outer edge to be
rinsed is small.

On the other hand, in Comparative Examples 1 to 4, it can be seen that the
control of the width of the outer edge to be rinsed is difficult in a case where the width of

jetting of the rinsing solution jetted from the first and second nozzles from the outer



and only a region to be rinsed can be rinsed even if
the width of the outer edge to be rinsed is small. On
the other hand, in Conparative Exanples 1 to 4, it can
be seen that the control ofethe width of the outer
edge to be rinsed is difficult in a case where the
periptéiofhe sttt folt@ fRbcebdtd it lgdrtdmpateditb e dnfdunedf

fromthe first and second nozzles fromthe outer 76
. . o I
imBE IS0 k€ oSS b RariplLE) BP DA AR b Bl dge o
.. solutian in Exanples 1 to 4, and the width of the
nn%el}tsg{na.ﬂdge to rinseis small. [0131] 5 Additionally,
the resist coating filmformed in Exanple 1 is shown
in FI&81] 11A and 1 1 B. FIGS. 11A and 11B are plan
views of the resist coating film and FIG 11Ais a
5 par t Adtitipnelly, dregesistoeting fibmiformed ip &xample lof skévér i AES. 11A
Additionally, the resist coating filmformed in
andCDIRar B8 a1 Baad B afe plan stedwrof therebis(Gidatidg Ala)whdIFIB: 11A is
FIGS. 12A and 12B are plan views of the resist coating

j : 2Aq ' ' enl arged vi ew
2 paflally hRRaNiEl Showifla pRrdRAIGE B CTha Tes ot

coat N&I ir%fcoilg%a.l@, \mellr%gig' csélaéﬁq%ﬁﬁ?@rln%dgix r(],Ioqur]n(:“ a}art]i\\//g I]jitxiar%n le 16‘1?']5 shown

shown ormmw unevenness |1

. i,dt h .af _th Lnsed o edge, .and shown i.n
in OG5 2R anloB G108 Tkt L o Wanyioig of e Coatin film,
snooth. 15 On the other hand, the resist coating film
10 andKIGH2iAds a pedisPcalaraed visva Aveing aportymaefif1Gn1 28.G 128,
has | arge unevenness in the width of the rinsed outer
edge[018@ as shown in FIG 12A, the edge of the
resist coating filmis jagged. | NDUSTRI AL

APPLITeARstsk EoatingFiliOHB3h is e xaGiipld OMBe Hvehtich, a8 MRFW RIFIG.

i ncl ude a doubl e-si de coati ng apparatus which
11B, is uniform with no unevenness in the width of the rinsed outer edge, and as shown

in FIG. 11A, the edge of the resist coating film is smooth.
15 On the other hand, the resist coating film which is a comparative example, as
shown in FIG. 12B, has large unevenness in the width of the rinsed outer edge, and as

shown in FIG. 12A, the edge of the resist coating film is jagged.

INDUSTRIAL APPLICABILITY
20 - [0133]
Applications of the invention include a double-side coating apparatus which
coats a coating solution for forming resist layers on magnetic layers provided in both

surfaces of a disk substrate having a central opening.
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coats a coating solution for formng resist |ayers on
magnetic | ayers provided in both surfaces of a disk
substrate having a central opening. 77 CLAIMS 1. A
doubl e-si de coating apparatyg which supplies a coating
solution to both main surfaces of a substrate to be
processed, and rotational CLAMS ates the substrate to
be processed to spread the coating solution on both

the pai § d3ibIbAR oaffEARYathOW B |
both the main surfg%gg; %Mit hé;&giggg?gpe{%g%:cgg%gwlﬁ%n%bOth

ed, e- i ' t us
ol 85566k SO ALARe SRR ARANDBRELS e subsse o
substrate to be processed s that the hi ckness X
PragFRER 1 WHEASHE FreliogBeiuRah anpginge maéreaéaeas,it%ersby forming
hori zontal direction; a rotational driving mechanism
coatimgdHms endosthe mainsisiacenefethe subserajsrto be prengsied, the doable-side
circunferential direction; a first coating solution
coatmpzipparatus chmpasisgt he coating sol ution onto one mnain
surface of the substrate to be processed; and a second

coat h Reldsf HédhanisMOFRICE holdis ¢t §uBbisatt RELEHBEESRED so that the
solution onto the other main surface of the substrate

ﬂﬁ&l&lepﬁedipécﬁgﬁﬁﬁﬁlg’suﬂs%ra%gngi oddi&edfit b bricfk! iecﬁg}#;:t I on

nozzl e and the secon I Ng sol ution nozz

symetr.i cal .arranged .with.respect.to.a thickness .

cont Browidial dund RSB WGP RRS G me SyBabuf 4% Faeessed ina
. doubl e-side coating apparatus according to Caim1l1, 20
cirgypafegsntiak ¢igectipRist coating sol uti on nozzle and the

second coating solution nozzle jet the coating

sol uaifiosi coating sohsionmaeezle pdvi¢histsrth¢ contingisohitian entouinemain

peri pheral portion of the substrate to be processed.

surface Uf¢hekubbtrate & ieprocabédignéppar at us according to
Claim12, 25 wherein the anmount of the coating

sol uhis@ddn @batffE BRtRnHASZIE WIEEh RRth®BS#Rk solution onto the other

main surface of the substrate to be processed,
wherein the first coating solution nozzle and the second coating solution nozzle
are symmetrically arranged with respect to a thickness center plane of the substrate to be

processed.

2. The double-side coating apparatus according to Claim 1,
wherein the first coating solution nozzle and the second coating solution nozzle
jet the coating solution onto the inner peripheral portion and outer peripheral portion of

the substrate to be processed.

3. The double-side coating apparatus according to Claim 12,

wherein the amount of the coating solution jetted onto the inner peripheral
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78 portion by the first coating solution nozzle and
the second coating solution nozzle becones |arger
than the anount of the coating solution jetted onto
the outer peripheral portigg of the substrate to be
processed by the first and second coating sol ution

porfl6g BY @fe firSt dbatinf SoldA6RhEzd SR1 16 8édoRd coRBR litfon nozzle
according to Claim1l, wherein the first coating

becégifﬁﬁd@ﬁa%ve o ﬁ%ﬁ et SR AR B thleP Beriphera
h i S i gned f a on mhlch

porfifh o teaiEmi< toks Pecstnd ol St and S&iind £Paed oS nozzles.
processed toward a position which faces the inner
peri pheral portion. 10 5. The doubl e-si de coati ng
apparatus according to Caim1l, wherein the first
coat 4.ngTlsodanbiceside oeating appatatus acdredingdo fdrinolt i ng
solution nozzle have coating solution jetting ports
wher &héreinitie Yirdd tbatiifg do@ionaiozrz1e gnof the secordd®ating solution
circunferential direction of the substrate to be

|
BRSSPl s R 3 o

wh clljll}%es?% o&tgr n&e%pﬁéx%f gﬁ el‘rég Eh%\rlgtﬁﬁ%]a%e %%eé}rg@%(s)%é@t]oe axé Y
poSShipw wgs%%‘;ﬁﬁg?&% GeoEBhut fon nozzl e movi ng

mechani sm whi ch supports the first coating 20 sol ution
nozzl e, and noves the first coating solution nozzle in
the diameter direction of the substrate to be
pr oc&ssEhk ddubhgysida eoathigrappanafis@ecostiinigeto Kaingl,separ at ed
fromone min surface of the substrate to be

pr oc@asRh thafigst@o st tddozRg aB@lod tHeRchREatngBhitiéh
mechani sm whi ch supports the second coating solution

: no&‘?g 171%1\% cg%‘fg SORYt %H%Lgﬁa%ﬁg Bhe {Her{gids u(%fﬁlé %ﬁeﬂ%gn the

%ter ctlon str
CIrE%%re&?e«ﬂd B o e °ﬁ§rat%§%?”@§$e%% Segpen EradialDitpee from
tO processe

a posmon which faces the outer peripheral portion of the substrate to be processed

toward a position which faces the inner peripheral portion.

6. The double-side coating apparatus according to Claim 1, further comprising
a first coating solution nozzle moving mechanism which supports the first coating
solution nozzle, and moves the first coating solution nozzle in the diameter direction of
the substrate to be processed along one main surface while being separated from one
main surface of the substrate to be processed; and

a second coating solution nozzle moving mechanism which supports the second
coating solution nozzle, and moves the second coating solution nozzle in the diameter

direction of the substrate to be processed along the other main surface while being
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.7. The doubl e-si de coating apparatus according to

Claiml1, further conprising an edge rinsing device

whi ch renpoves the coating solution adhering to outer

edges of 5 both the main surghaces of the substrate to

be processed on which the coating solution has been
sepafitdEflom REHBENMEMSULHELf the ShBtEafkay ibe ProtRssed. o

cont ai ner which stores a rinsing solution, the liquid

| evel of the rinsing solution is exposed through the

top surface of the container, and the container is

novapl y..arranged .at a. position where the auter. edges ..

of '+ re” TAGHIC S8 soticl BpinaRB sbTaRaun Uit § ndielEpmgrisine

are inmmersed in the rinsing saolution. 8. The
an gégeinsing deviceorhirhpmgysa the Goating solptemadhesngtqpyieredges of

wherein a suction part which sucks droplets consisting
bothfthe¢ meinrsunfacesgpfsin sithistrate its be pracassge on adjictcthn coatmgtsobution has

edge rinsing device. 15 9. The doubl e-side coating
beshfdatedf us according to Caim8, wherein the suction

part is arranged at a side of the edge rinsing device

wher ghBreir tE eélgéjlgrcl)élixi%&a@c%%t doRiBndr HREH QPR a rinsing solution,

direction side: The doubl e-si de coati ng

arat us cording.,te C aim fur r risi .
tne B RlABARE A0 Drigfontts Yo oBobl e o St 3 R Bovainer,
lean the coating solution ngozzle, 11, The

andjijg SPRIATIEEES 1Y e,ﬂacﬁssé AL2 Restten where e Pyt gdgenph e substrate
25 wherein the head rinsing nozzle is conposed of a

to bg propesseshwhichng fatefingaze iramgryed iy theirtnstngsejusioant to the
first coating solution nozzle above the first coating
solution nozzle, and a second head rinsing solution
nozzl e provi ded adjacent to the second coating

sol ugi oTh@GA1&siAk Y AircPpaRER HEcE@aig toQ gl Pt | on
nozzle. 5 12. The double-si de coating apparatus

accopalig, ?]ﬁ g%cgoﬁ ipg}t icH $ickb Qfoplétd sﬁszihg%lﬂlggdrfsﬁfg solution is

coating so I'on"nozzl'e" novi ng nechan
arrgrlljfe%%rdjta%eﬁtqg t}{el erdsgte rinsing device.

9. The double-side coating apparatus according to Claim 8,
wherein the suction part is arranged at a side of the edge rinsing device wherein

the side is the substrate-rotational direction side.

10. The double-side coating apparatus according to Claim 1, further
comprising a head rinsing nozzle which jets a rinsing solution to clean the coating

solution nozzle.

11. The double-side coating apparatus according to Claim 10,

wherein the head rinsing nozzle is composed of a first head rinsing nozzle
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coating solution nozzle and the first head rinsing

sol ution nozzle, and noves the first coating solution
nozzle in the dianmeter direction of the substrate to
be processed along the oneggain surface while being
separated fromthe one main surface of the substrate

prok/itled h@jabent po ArdEsdatigsblati seacirtt et thrdfirsdodiih® Bolution
nozzl e novi ng nechani sm whi ch supports the second

nofz@{,ﬂ 09 s&dhH thhéﬂ"riﬁk‘ﬂggzéo?ut?d?pniﬁfe pB¢iapd acig g@sht 1d A 5&%nd coating
sol'ution nozzl e, and noves the ’'second coatl ng
sol ution nazzle in the diameter direction of the

sol it PR BT 1B 5o T M4 o1 by “hai 1
surface while being separated fromthe other nain
surface of the 15 substrate to be processed. 13. The
doubl e-si de coati ng apparatus according to C aim 10,
f ur t hdr Theodgublessidgycaativg appargtus ebenrdiog te Giapinyt 1 dawiher
whi ch supplies the coating solution to the coating

coraptisihg @ firn caatirg, sohnidnaorzla smoving mechanism sjrhlsypptets the first
whi ch supplies the rinsing 20 solution to the head

codtingSbR&ioR 987418 andMhe TRéthehd inSiagsblHoR Bb2Hd, AR fidREd the first
device is provided with coating solution piping which

cof BBk En hZE Bt BbnRer PR OF E Suilinaih B8 o6 AL LR G1omg
rovi ded with.rjnsing sol ution piping which co ct

they g TYaE GUrtack YIS TRURACBARIeE IR Ahe s sy Suidpc Gt A substrate to
tank, and 25 wherein the rinsing solution piping is

be pracassedandni t h the coating sol ution piping 81 by
connection piping, and a switching valve is connected
t o t heewodceatingmolyiopinegzle taovingimechpaism whichgupports the second
apparatus which renoves a coating solution adhering to

coftitigeol #idg ezt ahdthe sedind etd Haciap solution fordd, aAd tolves the
processed on which the coating 5 solution has been

_ R i oo
A hind SR BAGB LI IR AR SHURof BT PR b procssd
rocessed so t- hi ' on of. t
<\ PEpLmR bl Wk ntd FRERR Bhifc bl o e o e
and a rotationgl driving nechani smwhich rotates the

sulstists P DEPTRESHE: processed in a

13. The double-side coating apparatus according to Claim 10, further
comprising a coating solution supply device which supplies the coating solution to the
coating solution nozzle, and a rinsing solution supply device which supplies the rinsing
solution to the head rinsing nozzle,

wherein the coating solution supply device is provided with coating solution
piping which connects the coating solution nozzle with the coating solution tank, the
rinsing solution supply device is provided with rinsing solution piping which connects
the head rinsing nozzle with the rinsing solution tank, and

wherein the rinsing solution piping is connected with the coating solution piping
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circunferential direction; and 10 a contai ner which
stores a rinsing solution, wherein the liquid |level of
the rinsing solution is exposed through the top
surface of the container, ag¢ the container is novably
arranged at a position where the outer edges of the
by &diipettici Sipin@, £l PIACHHTOFI Vs Eanhdetdddb Wd dtindétfon piping.
imrersed 1nthe rinsing solution. 15 15. The edge
rinsing apparatus according to Claim 14, further
conprising a container noving nmechani sm which
supppyts, the container, and.npves the container in, a.
hor | Pt edae THSteARPAAtS HEh (gt & ogmecolitigy adbgring to
16. The _edge rinsing apparatus according to Claim14,
outgysdess Af hptg tein yitasey of aibstats te ke Processed on whishsthe £pating
of the rinsing solution is arranged adjacent to the
solgtport ldsrbeen cdafed, Heeedgd gimsing mppargtus pprapasiog: according to
Claim 16, 25 wherein the suction part is arranged at a
Si dea héldinganehaiiamnaiichvheide it substrai¢ tebe FroSedsed dtethat the
substrate-rotational direction side. 18. The edge

thidknBS QiEbcAPPEF AL YShsRafedb b ?ﬂoée@se@'isaji Bdrifontd] Wﬁﬁﬁgﬁrﬁ and

conprising a suction part noving nechani sm

supports.th Lon. par and i uct L on .
par c @ i nmigh b kol e WISRH D pE procissed ina
.directi,on,, 19. A nethod for coating double sides with
cuﬁmggﬁppﬂdhgﬁpﬁ$@8 whi ch supplies a coating solution

to both main surfaces of a substrate to be processed,

and a eeriainemwhicl storgser mnsing sohetiogybstrate to be

processed to spread the coating solution on both the

mai nwheremuthé diqeid,leteh of theyrirfsorgniohgion daexpoged threxehdhe top
both the main surfaces of the substrate to be

surPAce ©F HREDnt AR B Ahd EshitdTRIS thovably arrahgedSit Aos b vire the
be processed so that the thickness
outer edges of the substrate to be processed which is rotating are immersed in the rinsing

solution.

15. The edge rinsing apparatus according to Claim 14, further comprising a
container moving mechanism which supports the container, and moves the container in a

horizontal direction and in a vertical direction.

16. The edge rinsing apparatus according to Claim 14,
wherein a suction part which sucks droplets consisting of the rinsing solution is

arranged adjacent to the container.

17. The edge rinsing apparatus according to Claim 16,

wherein the suction part is arranged at a side of the container wherein the side is
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direction of the substrate to be processed is a
hori zontal direction, rotates the substrate to be
processed in a circunferential direction, and
simultaneously jets the coa?%ng solution 15 toward the
substrate to be processed froma first coating
theSRbsthat Rt cﬁré@ﬂ%ﬁ@iﬁije.et s the coating solution onto
one maln surface of the substrate to be processed, and
a second coating solution nozzle which is
symetrically arranged with respect to the first
coating __solution nozzle and a_thickness center plane
of th& sihssgdesri@sipg appargip agcording toyképimekts fyrfher comprising a
coating solution onto the other main surface of the
suctiob partamayingmpehapisot whishgupp@tsabe sikitionpatthad moves the suction
coating double sides with a coating solution according
pattt ¢n a hbrédontal Qiresttoaranidin & iverticakbdireegosol ution is jetted
onto the inner peripheral portion and outer
peri pheral portion of the substrate to be processed
fromthe first coating solution nozzle 25 and the
seco c ' ' . f .
coat 19ig AR BP ikirgAoIRESds it o Chying 36TE WBfRH sppties o
to ailm 19, wherein the.amunt of the coatin .
coRsBiE 0B PO TR Of BB P B ros g P onally
fromthe first coating solution nozzle and the second
opergtss thepubgrate tooke pregessed tospragd dhe qogtige solutiemon heth the main
anmount of the coating solution jetted onto the outer
sunfses,phercky formang ¢oating filhhen bothshe miaen surfabes gfithe adstate to be
fromthe first and second coating solution nozzles.
proc@sséd, The nethod for coating double sides with a
coating solution according to daim19, further

COWDWhéf;eﬂgth\%h'?lln J1a9%k REbstiafPo Bk p?&fe@&:gi Bt the thickness

cont al ner, ch stores a rinsing solution an
.the liquid.level of the rinsing. sol ytion. ex e
airpifom A5 St to B ot R BB s BRI Yy ayttrate o
the outer edge of the substrate to be processed which, .
be pgogsgsed dn ¢ 6¥§%§reé’ftl@%ﬁhrftcﬂén>c%‘étsifﬂ‘&“§le@’§1Y ts hgspatng sofution
the rinsing sol ution.
toward the substrate to be processed from a first coating solution nozzle which jets the
coating solution onto one main surface of the substrate to be processed, and a second
coating solution nozzle which is symmetrically arranged with respect to the first coating

solution nozzle and a thickness center plane of the substrate to be processed, and jets the

coating solution onto the other main surface of the substrate to be processed.

20. The method for coating double sides with a coating solution according to
Claim 19,

wherein the coating solution is jetted onto the inner peripheral portion and outer
peripheral portion of the substrate to be processed from the first coating solution nozzle

and the second coating solution nozzle.
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15 23. The nethod for coating double sides with a

coating solution according to C aim22, wherein the

edge rinsing step is performed while droplets

consi sting of the rinsing lution are sucked by a

suction part which is arrangéd adjacent to the

container. 20 24. The nethod for coating doubl e sides

with a coating solution according to d aim 19,

further {.S : ' ' nozz| | eani ng.

tep b TIRRrn3 B BaBRPIIMGE SR HIRE HAAR B1floR3Ming o
Cltiqging nozzle to clean the coating solution nozzle.

B8 175, A nmethod for coating double sides with a

coating solution which fornms 84 coating filnms on_ both

mai nWhereingbe ameantpfshmenating sokubion detisd vnbsbe dnnep perigheral

t he doubl e-side coating apparatus according to Caim
portisn ftonethedirktadatingrlutomngizzie adahé sposd egatinf sblukidh ngzzle is

the substrate to be processed so that the thickness

madlé [a@&dr it 1BE atnBantSatBé Ecatifg ts61uben tRED%ELMUe biteRperipheral
horizontal direction, rotating the substrate 5 to be

P B PR he itk 6 o BN S8
ich jets the coating solution onto both the main
faces of the substrate to be processed toward the
substrate to be processed; and a coating sol ution
pi pi ng cl eaning step of switching the switching valve
to clean the coating solution piping closer to the
coat g B method feraoating dduhie sideswith altoating/smilution acdgrding to
and the coating solution nozzle. 26. An edge rinsing
Claimt 190 furtfet ebmpasiny as edgcoddinggess of attdn@thgadbudtding, which stores a
outer edges of both main surfaces of a substrate to be

rinfih® SS18E6FaR € gl GevePat 1hBFinstig! sUhutidA cRASseB 8&Bugh the top
coated, the edge rinsing nethod conprising: 15 an edge

oS b L B AR el BG83 e

cKness I Tecti
. b rocessed is a horizontal di ction,. thereb
1s k}egqépltqli@cf zi.f%é tﬂle coating step ?s 1Immerse<§ 1%1 t&le ril?lsmg solutelor)ll.

23. The method for coating double sides with a coating solution according to
Claim 22,
wherein the edge rinsing step is performed while droplets consisting of the

rinsing solution are sucked by a suction part which is arranged adjacent to the container.
24. The method for coating double sides with a coating solution according to
Claim 19, further comprising a coating solution nozzle cleaning step of jetting a rinsing

solution from the head rinsing nozzle to clean the coating solution nozzle.

25. A method for coating double sides with a coating solution which forms
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substrate to be processed in a circunferentia
direction, and arranging a container which stores a
rinsing solution, and has the liquid | evel of the
rinsing solution exposed thrgugh the top surface of
the container, at a position where the outer edges of

coétﬂﬁ filie %h 'b%’élﬁnhﬂ shffaced of %%ﬁﬁﬁ?a?éjto% 7;5}Bce's§edr éing HRRAbR-side

rsed |n the rinsing solution. . The edge rinsing
0 6 rising an
coaé’tnlgagﬁl ng Oégﬁgkogcs l@wﬁf crﬁgtﬁ{’(ﬁ %ﬁsqnggd det aches
the substrate t roce sed to/from ho] di
nechaﬁ%mgmpaf%ﬂgf ek e FHOSTALS o D REOR35 s &1 &E%Q)é ess
and the 25 attaching/detaching step is perforned by

direatiginref thehaubstoate & breproressed isorhorizantal disictiensrotating She subgtrate
in a vertical direction by a container noving

to beeproasssadrinvd¢icdanderoptial tdérettien, and fritdnghe codtirgy sohytion from a
retreating the container. 28. The edge rinsing method

coAmEQRbHItIE nb2zlEWwRAIdN €8 thScoMia 8bRitibh 8ntHdeh fhie RdiA GurFic@Pof the
is perfornmed while droplets consisting of the rinsing

subsBatdlth ‘Bg p?&g;%ss%& Toeatd i &b§ﬁ‘£¢% hOBe px%'béss%}'aﬁﬁ s

arrange acent to t e contal ner.

a coating solution piping cleaning step of switching the switching valve to clean
the coating solution piping closer to the coating solution nozzle than the switching valve,

and the coating solution nozzle.

26. An edge rinsing method which removes a coating solution adhering to
outer edges of both main surfaces of a substrate to be processed on which the coating
solution has been coated, the edge rinsing method comprising:

an edge rinsing step of holding the substrate to be processed so that the thickness
direction of the substrate to be processed is a horizontal direction, thereby rotating the
substrate to be processed in a circumferential direction, and arranging a container which
stores a rinsing solution, and has the liquid level of the rinsing solution exposed through
the top surface of the container, at a position where the outer edges of the substrate to be

processed which is rotating are immersed in the rinsing solution.

27. The edge rinsing method according to Claim 26, further comprising an
attaching/detaching step which attaches and detaches the substrate to be processed
to/from a holding mechanism which holds the substrate to be processed, and the

attaching/detaching step is performed by moving the container in a horizontal direction
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and in a vertical direction by a container moving mechanism which supports the

container, thereby retreating the container.

28. The edge rinsing method according to Claim 26,
wherein the edge rinsing step is performed while droplets consisting of the

rinsing solution are sucked by a suction part which is arranged adjacent to the container.



