; JKLMe3eeeF6>T2 0 OCT 2009 *166166* - 1 Scrub C eaning Device, Scrub

Cl eani ng Manuf acturing Method of Information Recordi ng Medi um
REFERENC&J"WM“MWHWW' APPLI CATION 5 This application clains tf’\)gggfdgog@%y

ri ght under Eﬁé%§ Convention of Japanese Patent Application . 1863386/ 1999
filed on June , 1999, the entire digclosure of which is incorporated.
herein by reference. 10 BACKGROUND OF THE INVENTION i) Field of the

I nventi on Th&qnaseatedmirent Denicel, asesulo Cleaalivy Meaaidlg 4/t hod, a scrub
cl eani ng device for scrub-cleaning the main surface, and a manufacturing
met hod of aMannfertatriog Methecbral rnhfeehatioh dReexadphe, Maliiam

i nformati on recordi ng nedi um gl ass substrate, a sem conductor wafer, or
anot her di sc-shaped substrate using,a sponge, a brush or the like. ii)
Description of Related Art In a disc substrate cleaning device described in
20 Japanese Patent AppPEFERENSGE [TO REIARTEMNAPRPUBIBBIANO7, a. plurality of
cleaning stations are.arranged, a _disc substrate (a circular plate having a
centPal hole) iBhi%iceRRELGREyoRDEAA1MS dingh e nidypatidhe widani ng
stations hy a transfer deyice (lifting hook), and the disc substrate is
scrub FBrdiSe &RV HL LN of uhdRAnNgEruBateNtte APPLA aatd ati St -substrat e

cl eani VJ when the disc substrate is transferred to the respective

cleaniﬂgsgﬁﬁﬁﬁﬁﬂf éiiﬁ%f%ﬁ {eRRvaYand & 8mokGer ko tdireasi s lastireres 20
OCT 2003 ,-.,2. is, performed hy. suggor%in t he central hole of each substrate
by the PR Ag HISOIRCIFCRd ReT ALY BY KEE6LNG%e separatel y di sposed, and

there is a problemthat the device is enlarged in scale. Mreover, when the
transfer is performed by 5 supporting the central hole by the lifting hook,

thegg is a problem that $ieeggikBl ofoheid TnRipgbAnd dust i's possibly

gener at ed. _ .
i) Field of the Invention
The present invention reletee to a scrub cleaning
-method, a scrub cleaning device for scrub-cleaning the main
surface, and.a manufaéturing method of an information
15 recording medium, for-example; of an inforﬁation recording
medium glass eubstrate, a semiconductor wafer, or another'
disc-shaped substrate using a sponge,'a brush or the like.
ii) Description of Related Art | | | H
In a disc substrate cleaning device described in
20 Japanese Patent Appiication Laid-Open No. 206705/1997, a
plurality of cleaning stations ere_arranged, a disc substrate
{(a circular plate havihg a central hole) is successively
moved through tﬁe respective cleaning stations by a transfer
device (lifting hook), and the disc substrate is'scrub-
25 cleaned by a columnar scrub roller.
In the disc substrate cleaning device, when the
disc substrate is transferred to the respective cleaning

stations, transfer (conveyance among the cleaning stations)

LT
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Furthernore, since nuch tine is required for the transfer to the respective
cleaning stations, there is a 10 problemthat cleaning tinme for performng
a plurality of cleaning processes is |engthened. Specifically, 2¢h@0Tt 2003
transfer is performed by supporting the central hole of each substrate by
the lifting hook, nmuch time is required for a series of operations of
substrate stopping, central hole 15 supgporting (chucking), transferring,
and support (chucking) releasing, and the cleaning tine is |engthened.

Nbr eover ,lS\Alﬂ?@ﬁfWé}‘?Cgi% SPRAGUINTRd ForcaHer &k d‘nglf%er t9RC yhratdries,
and a pr%bl em arises that dirt cannot_easily be renmpved. 20 Particul arly,

in a onedndhSsdpdtridi% TAH* ude §HRTES TG0 it DIt a Rel S ara bhblie,

digital canera, car navigation systemor the like, since the central hole
ts Sl | R At A LRt o (G I bt
perform t.he transfer S orting .the central hole 25 by the |lifting hook.
SUMVARY OF 'ﬁgllé‘a‘Llel\'l\/EIQfﬂbryﬁ\cl) ‘L%%p’s owhveergt%hee a roarnesri%lf iohet” %‘?%%T‘%%et?y according to
20 - r i vent i,qn, fall ow onstitutjons are
pr ovicfll:gd.%ql Onrst%ntgt{{?loeg C%%\Q;Agaslc?lucﬁlrgclkggnﬁr%eldleﬁlcrgé,mcﬂ(}?r%]?’i ﬁl%égt% Tsr')l anar
scrubber g;rJmRaRs dit SURPQIdA Nt 1t hes 2 t0 Rlnal S0d ubber s; $0,4Hat, gr ub
surfaces are di sposed opposite to each ocher; means for rotating the” planar
scrubber ganeumderi.rotation shaft vertical to the planar scrubber; and a

gui de nmenber di sposed so that a substrate held between the two opposite
scrubbers may be momteyethie, 19idde motatt one dis ecéqonred £be sgeubber,
wherein the substrate held between said two opposite scrubbers is conveyed
in the sdmabnsdrer dicatilon mhapattiiore byl ddrelnotstd wiomnd, theeser ubber, and
rotated by a friction force generated by abutnent on said guide nenber, so
t hat flRe PI®Ehgssttitmte dleavimbbedia | Eanak r {Conisntg taitp bur2) 11y sef ub

cl eani ng device conprising, a scrub pad conprising: two annular plate

scr ubber €£1e@d 'Y WRICTHS spp AT HEred | rﬁféf?cﬁgwi)hbym wheRfilee of the

annul ar pl ate scrubber d the surface 20 opposite a scrub surface so that
the scrulk ST aces o '?f“ﬁ% DhritHRROTT R gb?ucb%‘ét?%ajfikfo%%c‘ﬂgo?ﬁ‘é?l, and

for rotat] t scruhher arqund the center, shaft of the annular plate
scrubber ;Sug%&-’]%ecgeui c}/ebctr%leenblelr](:ch]ins%ohsoecﬁ(’opnfj%cskl1 e 1% Jt%er%\%%ﬁe(gn??ﬁeai nner
peripheral, swdf age side of 1he, annul te ub i sposed al ong
t he out er_epe;éir pher yc?sdof t eo scr uil;;1 pa s%%%a%éé%éﬁi’t r(g etJ?rgag lgééf%onveyed in
t he rqtsa@@ocytri%t e SRl d, Serabs fad, 3 yher gl é&ﬁpéy@%ﬁ&@kbﬁgg
between sai'd two opposite scrubbers is conveyed in the 20 o c T Zoos
rotation (dredigy) and hensahherndet ween 4 hesybeeinon. t heoLosetr,

peri pheral surface side of the annular plate scrubber and the guide nmenber
by the rottaid aruadf tines sicy we@adsed@ntbr ofted etrdyys e f y —alcé | sGbOr&€e
generated by abutnment on said 5 guide nenber, so that the substrate is

scr ubbed/dtigsnednd Gorstaign car Bye A Srrtubdctearhmgo devasiely be

-4

removed.

20 Particularly, in a one-inch substrate for use in a
storage device of a cellular phone, digital camera, car
navigation system or the like, since the central hole is
small, it is very difficult, with respect to precision and
cosf, to perform the transfer by supporting the central hole

25 by the lifting hook.

SUMMARY OF THE INVENTION

To solve the aforementioned problems, according to



conprising: a substrate cleaning section, provided with neans for noving a
scrubber while at |east a part of a substrate is held between two opposite
scrubbers, and conveying the 10 substrate in the novenent di %ﬁti n :'L t he
scrubber, and friction generation neans, disposed along the \nga '
direction of the substrate, for abutting on the conveyed substrate to
generate a friction, for conveyi ng amd ¥crubbi ng/ cl eaning the substrate
when the substrate is 15 conveyed and rotated by a friction force generated
by abut mshte FraSF s uBstFHi DN tHe FH TP geetat f Wnigramste a substrate
inlet secti Or}éj@g{; conveying the substrate into said substrate cl eaning
section; Pafd bstrate outlet section for conveying the substrate from
sai d substrate cleaning. 20 sectjon.,(Constitution 4) A scrub cleaning
[Coh g o jrﬁbb%r’gscﬁﬁ?cfﬁf%?%l?%t%?\ébﬁ/ supported by and

device conprising: a’parr of “sc

rotate drj hy: g r [ L Vi ; S te. | . sectjon for
conveyi ngao\zgﬁ{s}:ul%gltr?gdt gﬁi%%t%@%ﬁb n?en 0 aécggglgp eé](%/\]g%ln ?h%‘ahepai r of
scrubber s; 183N i o f:@ﬂé’ e
transfgr ?gffﬁl%?n%%géfruﬁitratgg?n eétﬁ s&%%n&wt %Qc%%%niffn%ﬁ%%i d

suppl i ed Jgpia £l@anideh | oo 6; SHPPLY MRaNSt B ingd ChOT1200-- 5
substrate outlet section for discharging the cleaned substrate transferred
from t he ssihsibeat e @adi g Sect i On; siedfk avEonveyRnee o dhngngection for
conveying the substrate in cooperation with the scrubbers fromthe

subst r at sdmikdte s saot ionyiidd heeshdast d bdwo o @ asd nighstecd | empsangdcérom t he
substrate cleaning section to the substrate outlet section, wherein the
subst r at ésgicedfi e ectiontfaredees tonpsd sezoers esd stlamtcédoveeeduppl y neans
for supplying a resistant force to resist against a force in a conveyance
di r ecttPort it FARL oD Fre el Qubt riate ByrWPeeser ubbers, so that the
substrate is scrubbed/cl eaned bg a differential peripheral speed between
the substrate and'i®ec¥erubpefSCFehdtat 8o ByPeHECPRsF_EANEWP oPEROSLBRI y

. (Constitution 5) Th b cl eaning device 1.5 ding t
Const| {UCTORP e &2 RTETHCS Sor et Tor RO | T ok The’ P ESones/ Bbsence

of the subslraledss,dispased o0 ahod east, one,of ddig, substi ale, Sl eaning

. :tLC 160
section, the substrate clng section an trate disc al gl ng

section. 20 {Ganst idHtd AN Rdndhen SeE b G} £ani Pgnbieyi cg, aggor dipg to any one

of constitutions 1 to 5, further conprising stop neans for abutting on the
subst nat e gveped i dhe st @td D glédecti on of the scrubber to tenporarily

stop the conveyance of the substrate, and forcibly performng the 25 scrub
cl eaning of the substsateut{&ansfitntsonud)cTbensagubetleani ng device
comprising, a scrub pad comprising: two annular plate
scrubbers, and a wheel for supporting the inner peripheral
surface of the annular plate scrubber and the surface
20 opposite a scrub surface so that the scrub surfaces of said
two annular plate scrubbers fit each other, and for rotating
the scrubber around the center shaft of the annular plate
scrubber; and a guide member disposed opposite to the wheel
on the inner peripheral surface side of the annular plate
25 scrubber and disposed along the outer periphery of the scrub
pad so that a substrate may be conveyed in the rotation
direction of said scrub pad, wherein the substrate held

between said two opposite scrubbers is conveyed in the



according to constitution 6, wherein a sensor for confirmng the

presence/ absence of the substrate is disposed at a S c~ D OCT 2003 - 6

posi ti on where the conveyance of the substrate is tenporaril y 2 bveEd2003

(Constitution 8) A scrub cleaning device conprising: a plurality of

cl eaning stations conprising the 5 constitution according to any one of

constitutions 1 to 7; and a conveyance 4rechani sm for conveying a substrate

cleaned in the cleaning station to the next cleaning station in said

pl ural i t yO5 tePBafiihg ﬂé@l6ﬁétWﬁ3ﬁ%QQQQﬁﬁ(ﬂ?@”eeﬂuihﬁxwhﬁﬁﬂeﬁﬂuh@edeV|ce

10 according to can tion 8 wherejn said conveyance mechani sm conpri ses
h R sslé%

a gui de rEhbér PEGHR cﬁqﬁf%Qﬁa 5H%F§QﬁaQﬁH%fﬁﬂRﬁ%ﬂ$t%ﬁfﬁbQ$éanlng
stations 2 e anaqther.. t|t tiaon The rub cle nlng evi ce
accor di n§ ?o (Elon S FSRRS V\% r & é’tcf c"é’ﬁ\/ %arﬁlflSaI&%rrprl ses

2, gui de memberdf ot connecting, the soubhers of (3pid, Rl a%'et,g usb%%g'eam g

stations to one a other SCru ate al ong

the guhdg,TBELEELEM %p%l tte t%fed%%oa%!’cdrawvesy'&%ﬂ(]&&%?g LB e of

(Constitution 1I) The scrub cleaning device 20 acco

constitutions 1 t@cHytifrurdihar Doy isd Mg Cdle@emﬂg;'d&&li@esupply nmeans for
supplying a cleaning liquid to at | east one of the scrubber and the

subst r at echelrd shebwean siive taerteh e resn iHgonrsidtiwn 0 )i Jde worbnsh gani ng
device 25 according to any one of constitutions 1 to 11, conprising a
verti cal fprdinopdsgd adevirebieor whdlldi rg tleasterd ipeadd Yof a substrate is
held between two opposite scrubbers, and conveying the
10 substrate in the movement direction of the scrubber, and
friction generation means, disposed along the conveyance
direction of the substrate, for abutting on the conveyed
substrate to generate a friction, for conveying and
scrubbing/cleaning the substrate when the substrate is
15 conveyed and rotated by a friction force generated by
abutment of the substrate on the friction generation means; a
substrate inlet section for conveying the substrate into said
substrate cleaning section; and a substrate outlet section
for conveying the substrate from said substrate cleaning
20 section.
(Constitution 4) A scrub cleaning device
comprising: a pair of scrubbers which are rotatably
supported by and rotate driven by a rotation driving means;
a substrate inlet section for conveying a substrate prior
25 to cleaning into a gap between the pair of scrubbers; a
substrate cleaning section for cleaning the substrate

transferred from the substrate inlet section with a cleaning

liquid supplied from a cleaning liquid supply means; a



di sposed substrate from opposite sides between two vertically di sposed
scrubbers. 2 0 OCT 208 (Constitution 13) The scrub cl eaning device
accordi hg to any one of constitutions 1 to 12 wherein said suBdt8Gk &8s a
gl ass substrate for an information recording nmedium 5 (Constitution 14) A
scrub cl eaning nmethod conprising the steps of: rotating a scrubber while a
substrate is hel d between two opposit® planar scrubbers; conveying the

substrate in the rotation direction of the scrubber; and generating a
peri pher AYiiecd i THerencee b et et He bR atee ambeehedscr ubber by

tati f th bber _t t h b cl ' f th bstrate.
(Const | { GRS SR THieh S CEe S CoThat Hot FIOCE SELER df 1 R B OREETEBR  on 14,
further conprising the Stﬁf q%istqgglgkéh substrate con%eyedeg tFe _
scrubber A § 15°PIEHREr i WeH PosT T oh " and pert brin iy the SePtbrer&ani ng
f th Qst r at tituti 1 | i th di t
const t utitort RS T e St er BBe R k2o 5 e Bk PE FRCeE 9 to

for, POl QB it e, SGIAth. G LB NG Of o 111 205 SUbLA Al S B sfsLpgt e 110l et

section for introducing t ubstrate into said substrate cleaning section,

and a substyatesaitd Blasaed | 90cf 06n diSChRE 0igst hersubst 1at esbepmgai d
substrate cl eaning section, wherein said substrate is conveyed fromthe

substr at esriditeein sEed | Qbdordthe SLbst ey es@be Loeanh Rghsectb@priand &romthe
substrate cleaning section to the substrate outlet section in this order.
(Consti t ute s tlah)t Thersersigperl eaneags nee hosupretping ng testenshtt ibroa 16,
wherein a sensor for confirmng 2 0 OCT 2003 _ g _ the presence/ absence
of the substredist sagh sposetl farat irastcomes gamst rat eect eani pgosédedon,
and the sensor confirns that any substrate is not present in the substrate
cl eanilty Becthonmwhehrahe Y ubk$i $§repoendst fat eiatrehguppestsdteoishe 5
scrub cleaningké and the substrates are then conveyed fromthe substrate

inlet sectfoP? 1 Peeapethate ¢ ehRF PRt S2EtPRRIPIEHRSt FPEEHORS TR

HBHUfaCtLgﬂéE%u §€¥§kéﬁagﬁ|the scrubbers generated by the resistant

force supply means.
(Constitution 5) The scrub cleaning device

15 according to constitution 3 or 4, wherein a sensor for
confirming the presence/absence of the substrate is disposed
on at least one of the substrate cleaning section, the
substrate introducing section and the substrate discharging
section.

20 (Constitution 6) The scrub cleaning device
according to any one of constitutions 1 to 5, further
comprising stop means for abutting on the substrate conveyed
in the rotation direction of the scrubber to temporarily stop
the conveyance of the substrate, and forcibly performing the

25 scrub cleaning of the substrate.

(Constitution 7) The scrub cleaning device
according to constitution 6, wherein a sensor for confirming

the presence/absence of the substrate is disposed at a



i nformation recordi ng medi um whi ch conprises the steps of subjecting a
substrate for an information recording nediumto 10 scrub cl eaning, and
then forming at |east a recording | ayer on the substrate, whed OCT tpeo3scr ub
cl eani ng nmet hod described in any one of constitutions 14 to 17 is carried
out. In the scrub cleaning nethod and device of the present invention, the
scrubber for perform ng the scrub 15 <l@ani ng has a function of conveying
the substrate to respective cleaning points, the conveyance and transfer of
t he subsPrstié imre Wwhesst Hhe perwyate (it forsulrdidtes 1o teeegmexgily

cl eaning station is shortened, and cleaning tine is reduced. 20 In the
present EHPEME%n, in the device a sensor for detecting the substrate is

di sposed, and substrate flow c be, control |l ed and naged. For exanple, as
shown in Fig. 8, éﬂ?%ﬁﬂﬁ%ﬁ%&ﬁa@hss%t?%rﬁa,c CTT R N9V POt nt 101 of the

first cleaning statiaon, .a cl.eaning.point 201 of the second cleani 25
station andHthe Kot & elrurcaalslgtéf tcgf Gre ot ovided Wt H SUbsTHAY et tecting
sensorg 7 » - ectivel S r I an be
controll & ng,né%@é;gneéc{oﬁ&gﬁgcj %ée aﬁ?’e és?qeéng%é %?Sc%%ln@?ehie SR
presence/ n - hst rat i S e

di schar gg%%gs%l fcieoorﬁzfeiﬁ}nat}fchee %o%%sefoﬁgs%%%é%&?a T%e%%sn%%%zgg%%% ns the
presenceliabsence 10fatihey sdhstiat ecd die thec€! epiMthpoi vl 104 of thegfirst
cl eaning station. The sensor 73 confirnms the 5 presence/ absence of the
substrat @ 1hidal itthe «of efrdang ppistat2ldnof the second cl eaning station. The
sensor 74 confirns the presence/ absence of the substrate 1 in the substrate
storage position {Condieittontanner cissesteulb3cléanihe deniaener cassette
61, after the sensor 71 confirns that the substrate 10 1 exists in the
subst L8t @ adiossharg e poins ok ubieh thevhersor g21d wekiesyoed i Rashahasnt he

substrate 1 is absent in the cleaning point 101 of the first cleaning
stati on, GOPKIART raat®B1 10 JRIHRA VERN t SPRMC St et et SRerP e dies cohstand! v

rotating sponge pieces 11 and 11' (not shown) of the scrub 15 pad 10. Wen
t he sens&ﬁuféaﬁﬁ%iqg;F%?ﬁﬁlQQMﬁgﬁl ot 1°0% AMEMRTin the substrate

di sch it t he, tte| dtoth t sybstrate disch
posi tion. In the ET¥AHITE: poPht 11b1 OF° LRGP rSFo2T baki NG 8PAti on, the

substrate I J.2a6hes, 4 fhe?rpﬁiémgo@fstw eléélﬁﬁ 5;9141eéor%&e%mge%éﬁgg%ﬂg?

confirms f%é presence of the substrate 1, then a tiner operates an _
cl eanhBg dandierdar nedylid heebeaniDg PO ML A0y O asbi X FENBr AREQr It

is confirmed that a tiner set tine elapses (tine-up), and the sensor 73

further GORfddINE-¢ hot &0 Sisd r ot e lo®Xi 66 Sond dMGtKéLANANG ROERELBOL 25 of
the second cleaning station, the free roller 31 is retracted and the

substrat edl lier passathlden the substrate aSopassied, ghihee frneebesl Feom31 i s
imrediately lowered to its original position. In the cleaning point 201 of
t he secongpposite sides and conveying the substrate.
(Constitution 11) The scrub cleaning device
20 according to any one of constitutions 1 to 10, further
comprising cleaning liguid supply means for supplying a
cleaning liquid to at least one of the scrubber and the
substrate held between two scrubbers.
(Constitution 12) The scrub cleaning device
25 according to any one of constitutions 1 to 11, comprising a
vertically disposed device for holding the vertically

disposed substrate from opposite sides between two vertically

disposed scrubbers.



2 D OCT 2003 - 10 cleaning station, when the substrate 1 reaches the
position of the free roller 31 and the sensor 73 confirns the presence of
the substrate 1, the tinmer operates and the cleaning is perfo? 8egCT @008 he

cl eaning point 201 for the fixed time. 5 After it is confirnmed that the
timer set time elapses (tine up), and the sensor 74 further confirns that
no substrate 1 exists in the substrate ’storage position in the container
cassette 63, the free roller 31 is retracted and the substrate 1 is gassed.
When t he substrat@qnstgdssddn the 10°He exch @ |ekeBLing demeek atel y | ower ed
to its original position. In the container cassette 63, when the sensor 74
confi r ms CRREERE SR SWartd el HxictS it Wt rsupstioat’e KR pvsidion, the
cassette i% novgd t.0 thelnext ) b%%%ltezigorage sition. In this manner,
by passi FgEHE 3 Gbet & &4 e Y5 8 5% onitT FAC I SIFSr e exi st s
in the priar process position, a trouble can be prevented from being caused
by collision of the substrate. Additionally, preferably enployed is a

syst emgwhi ch conprd s qanfd 4 M ng i mechani sm t hat
20 threnjsubstrate (gdai l's lto reda%hq@heb%o%@%gﬁﬁ%%srﬁﬁédeven when tine
required cbaprad sSeld eneofs tRircesses-Joamidde, dsahdgl nghin the storing of
the substrate el apses, or confirmng by the respective sensors and ti ner
nmechani seuhatraa epriedefeardrieed;perald Ppgddmd pleatdy sensdbPes) tion 25

el apses, notifying troubles such as the catching and dropping of the

subst r at edoywey iz 2eve Guddter dtieke,n drhestrapyE tigrt kil e ten Jhetposi ti on and
nunber of the sensors are not 2 00C 2003 - 11 limted to the form
shown i n stchratbdheavii rgyd arecheoat lapp reopre @it gr e syeted Thief Sensore t ype i s not
limted as long as the substrate can be detected, and for exanple, a sensor
for déPe®EitHgerhd syttt tsy and |tdwe ivhrwibeadyr sl oard teeused. |t

goes Wi t hout ayiqghthat the respective operations can be perforned only by
time nané&éh’i??ﬂerwi AR TR I F TP Erisind Shridieteex@mte: of a

flowchart show n he ,ahovel0 crihed bstrate f]ow control i hown in
Fig. 9. | anFi \é\n 8(,6%1S¢tr1lbtauvtsjtoi} ?lei)vm It ¥ i%‘y"f@p ncgibe%rhl,n‘\?{\/i IP%‘t[’]h% clo?lf ;Sr mat i Ion
e ot AL S0 dods} GIRGUERE () NSNS (A8 0000 (5 i ot

cont ai ni ng the strateto eané€d an
exact |y Ieialihed drit REgeberyd nedhasld hans: do 5(#9%3&4}?"@11 (2) whether
the scrub p 10 (hereinafter referr tok%gs ee 0 e first cleani ng
station andddhe My pad kA dhersidald afomelef rafk ta. s, Wheel, 2l ob st he
second cleaning station rotate (not shown), ( whet her the sensor 71
conf i r s thke spesenae .of the substrate and the 20 sensors 72, 73, 74
confirmthe absence of the substrate, and
(Constitution 16) The scrub cleaning method
according to constitution 14 or 15, comprising a substrate
cleaning section for performing the scrub cleaning of the
20 substrate, a substrate inlet section for introducing the
substrate into said substrate cleaning section, and a
substrate outlet section for discharging the substrate from
sald substrate cleaning section, wherein said substrate is
conveyed from the substrate inlet section to the substrate
25 cleaning section, and from the substrate cleaning section to
the substrate outlet section in this order.

(Constitution 17) The scrub cleaning method

according to constitution 16, wherein a sensor for confirming



(4) whether the free roller 31 (hereinafter referred to as stopper 1) of
the first cleaning station and the free roller 31 (hereinafter referred to
as stopper 2) of the second cleaning station are | owered. Wieh0dEdnZBhe
condition is not 25 satisfied, an alarm buzzer is turned on, and an alarm
is issued. After confirmation of the initial state, in the |oading

mechani sm a hand nmenber raising switthis turned on, 2 DocT 200 - 12
and on confirmation of the raising of the hand nenber, a hand nenber

| over i ng "6\ AP SRIUEARIEHIE %éﬁw he vt hgt Dfd e $Rthdl herbeked st
confirmed, and.the sensor 72 confirns the presence of the supstrate, the
cassett e BFf iSUsddal® gne g cffﬁcﬁ'ﬁﬂ%?'eﬁrf) rthe IREHIUC S BEF N2k the

confirmng of th resence of the substrate by the sensor 71, and the
confi rni r?glyofs%ﬁsgcrgantseeﬁcse T e Fubs t Tt eoyélqh?ise A S 0hd the sane

i | i[5t ¢l eani ' fter.the initial 10
G Ao T BT o RO P S O e B Bt er S s St 8%, the

SENSOr 572 AP BN oy S Syant b Cl@ani g, 1] ddif, Suppl £ 26, UHLT the

time is up. After the Sensor 73 confirnms the absence o and

the | oversiutg tofatdhe rStaP Pt dis €ONfid Mths - 4@d Sk S e Of 1 I st opper
1 is turned on. Wen the sensor 73 confirnms the presence of the substrate,

a lowering sw tch(@nstDpperod 18) t ur neshefacTheleqftethod her paRcess
returns to the confirm ng of the presence of the substrate by the sensor
72, and tihg csanee iprocesoidinepeatade Wiidm ddmepsecondtod estneémg sf at i on,
after the initial state is confirnmed, and the sensor 73 then confirns the
pr esence S JtaE ihst retest 1afee tiomeran sthytea @imh preeondiey nedsupptoed to
performrinsing until the tine is up. After the sensor 74 confirms the
absendf &Y SFfdtid e, ang e e Hyl nav e L esstappreoding t layed on.

When the sensor 74 confirms the presence of the substrate, a | owering
switch o stSpet P @G MBI THET e3F 5 | C1$RN D N0@ 1 de st ted he

confirmng of the presence of the subsirate by the sensor 2 0 OCT 2003 -
13 73 i We She brotiie v Tafta b 177is Ea S oue

In the scrub cleaning method and device of the

present invention, the scrubber for performing the scrub

15 cleaning has a function of conveying the substrate to
respective cleaning points, the conveyance and transfer of
the substrate are smoothly performed, time for transfer to
the next cleaning station is shortened, and cleaning time is
reduced.

20 In the present invention, in the device a sensor for
detecting the substrate is disposed, and substrate flow can
be controlled and managed. For example, as shown in Fig. 8,
the container cassette 61, a cleaning point 101 of the first
cleaning station, a cleaning point 201 of the second cleaning

25 station and the container cassette 63 are provided with
substrate detecting sensors 71, 72, 73, 74, respectively, so
that the substrate flow can be controlled and managed. In

Fig. 8, the sensor 71 confirms the presence/absence of the



I n the unl oadi ng nechanism after the initial state is confirned, the

raisi ng of the stopper 2 is confirnmed, and the sensor 74 then cond 0r0fT 0082
presence of the substrate, 5 the cassette 63 is fed by one pitch.
Thereafter, the process returns to the confirm ng of the absence of the
substrate by the sensor 74, and the same process is repeated. Additionally,
when the respective judgnent results are "No", the alarm buzzer is turned

on and the,alarmis 10 issued. Mreover, Fig. 9 shows one exanple of the
flomcharts,ube?rtr&a?fn dﬂ‘r&arslugiseqﬁftbee%hsa ° RS RIS Fhtead of the

sensors sor. .for..confirmng the esence of the substrate in
t he respéz'(%:)ﬁt\éen\ﬁﬁrezqeas S1e“at];1ed 'canﬁbee s|ssp%rse - Bt Sr,triehe process can be

desi gned ir i i Si 0 e. hand ne t he
timer 1 P?gssiegﬁee aﬁﬁeﬁﬂclgﬁa}lisﬁgﬁﬂiﬁ l|“;irf§u!op i(Ieldéaﬁh]tl?? éj%leng??réli S
up. The prOGess fakalar e desdanehs0 that sifadardy o, eonfiraption of
the raising of the stopper 1, the tinmer 2 is started and pure water is

suppl i edpueisien ddYadddied o URh? G UL eddror eyn tdves di BCa Sihst f8L g capybe
conveyed w thout supporting the central hole, and hence there is not any

fear thabft htrecenrtamald hdlemrimnaitawidn t o Tis nestusds BO déhati the ggrerati on
of a thermal asperity due to the formation of the dust fromthe central

hol e canplre spreeeiattein@s atherrebys uldwet tafor et othe ends i ngr eesiornge. g.,
a magnetic disc) having a high reliability can be manufactured. In the
present PREEFLAEN, 10 Hdss (st traaiiiee thed ab $rt e a3 t wol s crhubberst 4 sneonveyed in
the rotation direction by 2 0 OCT 2003 - 14 rotation of the scrubber,
the peri pRESETESH&IT AT dite FYnet ht P beinkcihathet kebsepatsatad t he
scrubber by the friction fqrce generated by abutpent of the substrate on

t he gg?dé %ﬁﬁ’ﬁgrs, l&n&q%es%tsﬁqﬁ ecgla%%‘%%%/%b%ﬁl?w'eaﬂldo’it'l"l%rsgn%r

per form the I j . I to.generate the friction force between
t he subst@at@%ﬁ%]{ﬁg&g&l e n@rﬁ%ﬁ%? h%{‘%@?%r,a?% ]gejn%raaﬁ’%e?%el%e}:f‘ﬁheral
speed di {ferencs . h ug? ra n . scrubber, there is provided
t he stopcrregns % ﬁ)ﬁ}lwi&teiqodnl er?egns - 1%£$Sot? %Jbéu%ﬁr?l %tnafh%n’su@%?rate conveyed

in the ralall:ondi neold eble Jdie Serubalo 0. LB Al e StoRst ity ng

conveyance of the substrate (e.g., a ro ee ro )

amount  ( sekstriaie sprfpiessure)ard 1he sabstLadgn Pyot hensceubhper is

adjusted. In the latter case, since the 15 substrate rotates during
conveyanped tite comeayitig axhddre BrCradn €1 eadi tigaof chdessybstsate1ang

si mul t aneously perforned. According to the present invention, since it is

absent in the substrate discharge position, the cassette is
moved to the next substrate discharge position. In the
cleaning point 101 of the first cleaning station, the
substrate 1 reaches the position of the free roller 31, the

20 sensor 72 confirms the presence of the substrate 1, then a
timer operates and the cleaning is performed in the cleaning
point 101 for a fixed time. After it is confirmed that a
timer set time elapses (time-up), and the sensor 73 further
confirms that no substrate 1 exists in the cleaning point 201

25 of the second cleaning station, the free roller 31 is
retracted and the substrate 1 is passed. When the substrate

is passed, the free roller 31 is immediately lowered to its

original position. 1In the cleaning point 201 of the second



unnecessary to di spose a | arge-scal ed device for supporting each of the
respective substrates and conveying or 20 transferring the S%B%ﬂﬁahﬁBto t he
cl eani ng point or the next cleaning station, the device can be sinplified
and mniaturized, and the space can be saved. Particularly, with the
vertically disposed device in which the vertically disposed substrate is
hel d from opposite sides between two-2%0vertically disposed scrubbers, the
space can further be saved. According to the present invention, there is no
fear of dustargevgersdidtorriby when ridbbisipoirate keargachehotle pesitpPon OCT
200 - 15 there is no possibility that the substrate dries or dirt cannot
easily b@f &l ddked mriheeprEsetitd i Hventsvter bis diyposing the ereasnng
liquid supply nmeans for supplying the cleaning liquid at 5 | east one or

pref er ablSF ot BIPTHA ST rubbei® QP E IRPIASTT A hetdl BetReRdt W
bb , i t.h | i . ,-th bst f bl
fail's toBFAFCTTEY S (riTarl Braret dbTe t of & s6°provt det ¥R trnster
hani en it j i i t f 10
T oani o T B e S S A S e T 8 g

the stop ypans, f@redored iy pes f AL g then SeEpb cheani §o-Qh st hersubstrate,

the cleanl'iness of the substrate is preferably satisfactory. 15 For the

scrub cl eanidis et hatk aneb stevi €€ Sf ot e PEESEN oh NVENEhONco BV EInK¥AEN a
plurality of cleaning processes are perforned, the cleaning tine is short,

and it isaypecessedy tite df Sposeolher | 31 ges seat edets@anshertgevi ce, which is
useful particularly for performng a plurality of 20 cleaning processes. As
t he substadis:taxdel cleamessatcoridheay tloe t fieb pteseat i s nvessean, tdesc- shaped
substrates such as an information recording nedium substrate are
exenpllitf i fecke Tl resthtis nvened ont ¢ by slvwabé@ pariteubatgynéidr a one-inch
25 substrate, and other substrates difficult to transfer or clean because
of the smg3ikion. In the container cassette 63, when the sensor 74
confirms that the substrate 1 exists in the substrate storage
position, the cassette i1s moved to the next substrate storage
position. In this manner, by passing the substrate after it
15 is confirmed that no substrate exists in the prior process
position, a trouble can be prevented from being caused by
collision of the substrate.
Additionally, preferably employed is a system which
comprises: confirming by the sensor and timer mechanism that
20 the substrate fails to reach the corresponding position even
when time required for a series of processes from the
discharging to the storing of the substrate elapses, or
confirming by the respective sensors and timer mechanism that
a predetermined operation time in each sensor position
25 elapses, notifying troubles such as the catching and dropping
of the substrate by a buzzer or the like, or stopping the

device.

The position and number of the sensors are not



2 0 ocT
vi ew sch

enbodi ment of the present invention. 5 Fig. 2 is a front view

mai n par

substrat
show ng
front vi

Zoos - 16 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a sectional

ematically showing a scrub cl eani ng devi ce accordi ng tglﬁgEirst
f

beice

t excluding a front scrub pad. Fig. 3 is a sectional view of the
scrub pad. Fig. 4 is a partial sectional view show ng the state of a
e held between two scrubbers- 10 Figs. 5A, 5B are sectional views
the action of a guide nenber in a transfer nechanism Fig. 6 is a

SATSHEW i dritt Herrd ovlravst Jah e ol nRaecimicm Fig. 7 is a

sectional view show ng one formof the 15 scrub pad whose hol di ng pressure
can be adPRICREIFEYLY €9 S mai T HaFInIontYRE el sHowmi hght ¢t v dl oRg

a sensor. for detecting the substrate [n the scrub cl eani ng device
Bt 1511 SHRP TRAGYI T CHe 97 o TRO1 M S ubiet 1S B Ff gS9859% o

di sposin
and cont
fl onmchar
managi ng

sectioga% Vi

anot her
show ng
pluralit

10

15

20

25

le AR Hl o ro o STOnS SYATEnt T agh ant=H b 59007 o8t

$chematical ly show ng the scrub cl eaning device according to

H§%

enbodi ment of 25 the present invention. Fig. 11 is a sectional

one form pf %@@s SeLtRoRads 01 £§ €RR: StAY Lapsoustyetreat a
ates.

y of substr
operations can be performed only by time management without
disposing any sensor.

A concrete example of a flowchart showing the above-
described substrate flow control is shown in Fig. 9. In Fig.
9, when a start switch is turned on, first as confirmation of
an initial state, it is checked (1) whether the cassette 61
for containing the substrate to be cleaned and the empty
cassette 63 are exactly installed in predetermined positions
(not shown), (2) whether the scrub pad 10 (hereinafter
referred to as wheel 1) of the first cleaning station and the
scrub pad 10 (hereinafter referred to as wheel 2) of the
second cleaning station rotate (not shown), (3) whether the
sensor 71 confirms the presence of the substrate and the
sensors 72, 73, 74 confirm the absence of the substrate, and
{(4) whether the free roller 31 (hereinafter referred to as
stopper 1) of the first cleaning station and the free roller
31 (hereinafter referred to as stopper 2) of the second
cleaning station are lowered. When even one condition is not
satisfied, an alarm buzzer is turned on, and an alarm is
issued.

After confirmation of the initial state, in the

loading mechanism, a hand member raising switch is turned on,

Vi ew



2 0 ocT 200 - 17 Fig. 12 is a main part front view show ng another form of
the transfer nmechani sm DETAILED DESCRI PTI ON OF THE PREFERRE%ZBCDI MVENTS 5
(Exampl'e 1) First, a scrub cleaning device according to one 87 it of
the present invention will be described with reference to the draw ngs.

Fig. 1 is a sectional view schematically showing a scrub cl eaning device
according to 10 one enbodi nent of the pEesent invention, Fig. 2 is a front
view as seen excluding a front scrub pad, Fig. 3 is a sectional view of the
scrub pa@ndriog. prifs rpaidran ff fda irid ing *F shwnilrand Heerher e af hand
substrate held hetween two scrubbers, Ficgfp'rhSA’ 5B are sectional views

showi ng TREPET QWS ¢ ¥ gt e Sdrigdie -t VS Srherekrtr 59 @hd Fig. 6
is a front view show.ng anot her_formof_ a nl oadi n hani sm The scrub
o1 eani ng 8y PEE S ABP T i (O S ST B S1RS0T | Toto Ol B AgEaE at | on
100 for performn t he scr.ub .cl eaning. b we alkali,cleaning liquid
(the cle ﬁier?gf;a Clqujl%q;(gl[ esruscﬁtarnatﬁfeatg??gfa}gscﬁf etaen?érilg 15 qf%ﬁ%cklg% A%0o usabl e),
a secogd gleani nghald n 300 for, perdarmdg, fhe serub. cl sapn) fg; re
wat er _?t ﬁe I'1 qui g ot]%ter t han pyrepwat er isé%‘ o) ui&ab%e)% é%ﬁf‘ %}9%1? nJg?er
nechani smn20Q, ffe e tyaRsferdidi the spstnateegdeaned idmghendirst
cleaning station to the second cleaning station. Additionally, three or
nmore cl eadinfd ratiald G aan dssdicpasedid AgeH dane oW tie t densegessary
nunber of cl eani ng processes. 2 0 CCT 2003 - 18 Each of the first and
second claeanitig Steatd Qo dess grai Nl newonsdd t uted of a scrub pad 10 for
performng the scrub cleaning of a substrate 1, a guide nenber 20 for
conveyi ng the subbtrdte ditet acké@amapgspat ionw ¢ ivet dneppnhgishe 5
substrate, a stopper nmechanism 30 for tenporarily stopping the substrate 1
at théOclsdatiend poianimeria @ eiihignagien sthippy meeseméesne40ther

suppl ying the cl eani ngq liquid to the scrub pad 10 and substrate 1. The
scrub cl S3RSTF ik The piided Wi tH & HHRRE ng $lethahi are fBRSt aki ng t he

bstrate .10 from.a cassette 61 for contajning a plurality of bstrates,
szsconv&;ier‘?‘d”tr}?e lstﬂiEfcfaJtse ?L@ijfeeqiq%iiﬁc I %'Eﬂp%gja?ill%?/ azﬁﬁggﬁsﬁhﬁoa; ng

mechani sm f or__stoyin he cleaned substrate to an enpty cassetie 63. In the
b esent VB o SRR i MR (o 04 AhETE e TAG 10° <
provi ded w ; t,d iNg; at part a 1 from
opposite 1‘@%&%51%04 %eﬂ%bsg{? téerdléqgln% %%ﬁ%%{/rp ng f%ergﬁ%%??a%'ggﬁ%ng he

rotat han Jigeedi on of dhgSETab, Paghd. ciands @ f4ncH 4 00,0f 5 pesf opgi ng the
scrub cleaning of the substrate 1. The scrub pad 10 is 20 connected to a
rotation gREEESMBA Nate SOV rd e W Clow & 8t d 08y SPEedo £a8: bgpadj usted (1
to 500 rpm, and is provided with two pieces of sponge (scrubbers) 11, 11’
in the fdaumrefd amul afhefed Bse 5,0 thatpbotds surdacess of ot tiee sabsfiamend can
be scrubbed. The material of the sponge is polyvinyl 25 al cohol (PVA). Two
pi eces ofofPVAspomende dfl'the essupportedopytinbestssdp, 742" and ahsponge

i nner peripheral surface A and a surface B opposite a scrub surface while
the scrulPaif REXELTT t12aePRIRE: The wheels 12, 12' are 2 0 DCT 2003 -
19 rqtatable around a center axis of the annular sponge plates 11, 11'.
The wi“dth Wof thE? abntl 3FCeLpdngecpl 4Ee %EﬁF69PWFEE§rCBPFe%Bc}ﬁ&§lto t he

radius of the substrate 1. As_s two pieces of % gnge 11, 11

ho in Fig.
are provitets Wt hen n@?%l%\@? n%e%‘gﬁaﬁ{3 sm?ﬂo?ogﬁbﬁﬂ? be
openabl e/ ¢) o i i irecti o] S t d the
T Uot ur & A IBeE Seharat T P Tre. eer 15 ahd- Spbagesit. Pakg PRESneel
12" and sponggill oq AddI S 0RaLh Yy 1 A0S SCEHDDET ch Befho! 181 hed tacthe
sponge, and 1 EéLraye be a %r ush wn]'flh bri%tllles pl ant ed tﬁereon.5 I\/bret(t):ve_r, t he
hol di ng prassddesOF thecsubsthat end HYsEMBePbeCERe OkupReRgE11, 11" s
adj ustabl e. For exanple, as shown in Fig. 7, when the scrub pad is
const izsutied Hind hew el o 2st ashadi ngia suppedt od2a WRENSUPROEENRGrt e
sponge 11 and a shaft 12b, the 15 wheel 12' including a support 12'a for
suppor t i ngoriherspornige diesande aoShalhié d@bbtrand, aar bbherihd bweekh of
rotatabl e around the shaft 12'b of the wheel 12', a gap 14 is disposed
bet ween tHeorRmppos t 55 1Raraed 42 a, Taadeahbernt bheaprbeeseencthensupport s

12a and 12'a is adjusted, the holding pressure of 20 the substrate 1 can be
adj ust ed.tIhecqiuf Henhadbef Yoeisrasepesedfi Aheheubgtespte by the sensor



peri pheral part of the scrub pad 10, the guide nenber is disposed apart
fromthe scrub pad by a distance S between the inner dianeter of the
scrubber (wheel outer dianeter) and the 25 gui de nmenber, and ?f@ Etin@nce
is substantially the sane as the dianeter of the disc-shaped Su Q (¢ 1.
The distance S can be adjusted in the structure. The guide nenber 20 is
formed of a material softer than the-suBstrate material so 2 0 CCT 2003 -
20 that the substrate side surface fails to be damaged. Wien the substrate
i s fornmed3of agicagdhe tdpangyuimiecammbles depgmtefcrably fornmed of materials such
as pol yether ether ketone (PEEK) and Teflon. Wth rotation of the scrub pad
10, the 5 substrate Bheeipl gl i@ e giapl Stesa Bfe s poigelnitial state

conveyed., During conveyance, the substrate 1 is prevented from droppi ng by
the gui désn&?@é‘r?lrﬁtﬁdrwe“%r@alrﬁlﬁbg pAf L ot ARRE S Ul FBH I Df am

Subst 1 at SOF BB b 1 (SRt i B SR Ut ot S e
conveyed bstrate..s poraril.y stoppe t ot cl eanin int, and
f or ci %sytz%bj(ssgcs%eeg-’et% étferg)sscf}u ) eoannelofpgldtb%'t he s?roep%eg(pg MRS T e.
9., a rotatable ftroeecHéjlécﬁ{fi%im{/gf Pla feid Q '@{ﬁe{g&gﬁ}s@éﬂe b

tenporarily 15 stopping the conve substrate 1. Specl as Shown in

Figs. 1 and Zeddds [omerahaldhofsde Jatg hdsdQiated in the sane
direction as that of the scrub pad 10, the substrate 1 i1s rotated in a

direction reverseddith@iaDiy} henserthe poskddet a0d {heghdee FOsheFs31 is

rotated in the sane 20 direction as that of the scrub pad 10. In order to

t ransf er atree “SubiSt riatee =1 4100 ther 2exti <leartidy) &t atridrerad tera tei scrub

cl eaning of the substrate, the stopper nmechanism 30 is provided with a
mechahPsmsEned .shdeedorr r Eiractd mhdave dneexalpler &l tree af postliaon, wher e
the roller fails to contact the 25 substrate 1. Additionally, the stopper
mechani sAGars e aARIEER 9 v 4 whanasd of Fpmcesanimlonel od eead ngf st at i on.
Mor eover, as the stop neans (inhibition nmeans), instead of the free roller,
there may!e SFreR ded & riotardy SVY R vt isnimodheopmesende ¢f a

dri inhi biti ichisgf d of ft terial

2111 ng’ L5 GEHEGE THE SUbotacr SHRE WIS S | GHbiatn H ol caning

the ol eat BE o d T ARSI 17 6r The SUbe: rite G te, g % suppl y-
th f | yzi i i QUi i the inpsid f

Phe sorub pad {Tie L e whrc i apurs oft i Sl B P it o “parh

as shown jisn shlaG% e MY the R M BRI NGuid is supplied until the time

is up. The process can also be designed so that similarly on
confirmation of the raising of the stopper 1, the timer 2 is
started and pure water is supplied until the time is up.

20 Furthermore, the disc substrate can be conveyed
without supporting the central hole, and hence there is not
any fear that the central hole is not worn to form dust, so
that the generation of a thermal asperity due to the
formation of the dust from the central hole can be prevented,

25 whereby the information recording medium (e.g., a magnetic
disc) having a high reliability can be manufactured.

In the present invention, the substrate held between

two scrubbers is conveyed in the rotation direction by



10 liquid is supplied fromthe side surface of the wheel, and supplied to
the i nner peripheral surface of the scrubber 11 via the supply Bﬁh& %ﬁa
radi al 'y extending inside the wheel. In this case, the cleaniﬁ% INquid” can
be supplied not fromthe side surface of the wheel 12, but fromthe supply
path 15 passed through the wheel rotation shaft. Concretely, for the
cleaning liquid for use, for exanpley A the supply path 42 to the scrub
pad, pure water is supplied for both the first and second cl eani ng

st ati ons roMarteoverot dihee e qthidld wartihgy B idte welhks sl di Tfeammog 29
liquid is perfornmed in the first cleaning station, the weak al kali cl eaning
i quid i gesggiticsd Redwafd SISt tel st W a6 HigPhdve kY elaméng i quid
to the vicinity of the substrate surface froma_ cleaning |liquid storage

tank for &N f@ e IRHEEHRIRY QARHMSR 19Quive VWPt TRiAp. OSi e t he
25 cl i t i f i t d cl i tati ,
wat o 1o SR PR L TP BRITALE b ST AR B0 or

transf$r riié)g%e'fljk%f%uts)cﬁ{te{ z%tcer%gé’]tect ed to the cleaning in the first cleaning

2 0 C ation O the second cl eani ng station 300 is

constituted of aﬂyi%é@r@§r?%r§@g éoflfa{%(%{gllllg(g%g%a%gﬁ‘g'ggq_ofchghe same

mat eri al (sponge) as that o scrubber o e scru he rotary
roller 52uicsthGiral ethd N QUTQW erhdLCti it bys 8 ¢otadd o shaf . 53. The
gui de nmenber 51 rel eases the conveyed substrate 1 held between t%e t wo

pi eces ofpedig@aall,spkled asi Showhdd dd e S dhe opedd gk tdeaspopge 11, 11
outward as shown in Fig. 5B. Additionally, as the material of the rotary
rol l er, acxoftbarpt erfieade e qhrdaidesd tichel Os aprageat he( Subst 1@t 6n SHEhAse IS
preferable. In order to prevent the scrub pad of the rotary roller from
dryi ng0 tieer eledrt iyey mrowitoe ds uhieet s | go nmehesah i som @i frost stupphyi ng pure
water and a supply path 43. Additionally, the substrate can be transferred
si nply byinee tdirde fndrfisers Lituli e e thrnpG 3ot B | dfopfthdhecenpsyance

wi t hout disposing the rotary roller 52. The cl eaning device of the present
i nvent i oS $H5r FHRREFAHS h( % 9 oadt P e s gdrre Bk hly toe Bdstrate

fromthe cqontai ner cassette 61 for containing a plurality of 20 substrates,
and conv@fﬂﬁdr’t%@%ttréﬂlg)sttorat% B+ n%l%‘g?‘ﬁﬁgr%)t RF o%h%(}?)‘.lb%{:%’?ei n the

cont ai ner_.c et t he. respective bst.rates_are di sposed apa from
one anot B r%%;s;e 6€C%rﬁ%%aen% 75 as%&st ra 'ess%l%nt}bee Dhrat nedt h%lrﬁﬁ%bfé ©of

cont ahne t ol taNeE: e e e 5 n
appr o%r@i %tuzjltéﬁaret%%tgne adr}gr lg‘Lg:mged |ﬁﬁa%}%’opt(fg@ncceé#\np%?l{ﬁeggébgggat e

si ze, an@cﬁ@%|dﬂ%@niﬁG“bﬁKEHé”Qéﬂgﬁfg%%(gréf@ﬁﬁﬁﬁ%éﬂé@ﬁsf§5$§£fgr§%dhas an

opening to such an extent that a hand nmenber 62 for holding the substrate
in the loading AdLEMQ003 the A3res@ebanh88headnpassncdhercopt ai ner
cassette 61 in which the substrates are arranged noves at the stroke for

t he det acihineggyrszoas & ®fdidw e speld 1 ge- sedbed alesi canfb t heuppodt regber 62
of the | oading nechanismtransfers the substrate to the space 5 between two
pi eces ofeagiforfe tie respeftite fibstraieammd stmvéwping Numeral 64 denotes
a stopper. The cl eaned substrate is stored in the container cassette 63 via
a gui 48 &%\ ST I Jddf ngrletalit sk eRli €1 oraing, pehet sebsthat Besan be
stored in_a formin which 10 the gui de nmenber is obliquel yddi rected

domnwardQ&?%ﬂﬁﬂﬂ1qq?tlon’ the device can be simplified an
miniaturized, and the space can be saved. Particularly, with
the vertically disposed device in which the vertically
disposed substrate is held from opposite sides between two
25 vertically disposed scrubbers, the space can further be
saved.
According to the present invention, there is no fear

of dust generation by the rubbing of the central hole, or



Fig. 6. A scrub cleaning nethod wll next be described according to one
enbodi nent of the present invention. In the container cassette? @pcragnetic
recordi'ng 15 nedi um gl ass substrates of one inch size (outer dianeter of
27.4 mm inner dianeter of 7.0 mm subjected to precision polishing and
chem cal reinforcenent are set. The container cassette is placed on the

| oadi ng point of the above descri bed-stbub cl eani ng device of the present
invention 20 (imersed in pure water). The glass substrate 1 disposed in

t he cont &hsde das et ke BLL sl idohwdyadd We tﬂ?&ﬂﬁﬁt%&dﬂﬁe&s 6 olitthe | oadi ng
mechanismto the scrubber position of the first cleaning station 100 which
rotates &RPEAGMOLERIIIY FedE®FveD0O rpm 25 The gl ass substrate 1 held

bet ween two pieces of sponge 11,,11' npves to the cleaning pojnt between
the gui de menber 3b it RHE HhecrS M 195, §Y, FhePCT o3| ge ot AED By

st oppi ng ,t.he .c nvgﬁ)nce o@l 0 OCT 2003 -,..24 the q{asi.sub trate 1 for
several seconds (Hhout £ 6 Ve oms) B tHE St frebHam St the free

[ 1 31, j I i I i i i i f f
he substracl Phsmaha st i bout SEP A dtted P8 AR T Y e e ponge
pi eces 1LyupkkrfHOMRIME iRl dh PAtd A2 @ik £ Ot 8l Aghd h@né@?&éﬁiﬁ%éof‘”d

sponge in opposite directions, the scrub cleaning i1s perforned. T

subst r at e dretatdrie spaed diodrefel ablarofadhe oioes ©f &0 Srepss After
the scrub cleaning in the first cleaning 10 station, the stopper of the

free rol lfRirtdkd prefangals wndlidhe groiatdaoisdibstdad fod m@Mesniont he
transfer nmechanism 200. In the transfer nmechanism 200, as shown in Fig. 5B,

t he gui dbammzer Gie oplersnihe spongmpiveceds tHe dippbptmesds dhethel d
substrate 1 is released, and the substrate 1 is held between 15 the
opposilfe alstaariyng ol d erisd SPiranldiEory enasetlo. t he second cl eani ng stati on.
Pure water is supplied to the rotary roller 52 fromthe supply path 43 to
prevent the subst¥atel¢ rRp¢eRyt ngpvention, by disposing the stop

means for forcibly performing the scrub cleaning of the
substrate, the cleanliness of the substrate is preferably
satisfactory.

15 For the scrub cleaning method and device of the
present invention, even when a plurality of cleaning
processes are performed, the cleaning time is short, and it
is unnecessary to dispose the large-scaled transfer device,
which is useful particularly for performing a plurality of

20 cleaning processes. |

As the substrate to be cleaned according to the
present invention, disc-shaped substrates such as an
information recording medium substrate are exemplified. The
present invention is suitable particularly for a one-inch

25 substrate, and other substrates difficult to transfer or

clean because of the small size.



Simlarly as in the first cleaning station 100, the 20 substrate 1 having
reached the second cl eaning station 300 rotates between the wheel 12 and

t he gui'de nmenber 20, and noves to the cleaning point, in whic@ 0 86T £a8ub
cleaning is performed by pure water fromthe supply path 41 (about 1 to 6
seconds). 25 After the scrub cleaning in the cleaning point ends, the
stopper of the free roller 31 is relea%éd; the substrate 1 rotates and
noves, and the substrate is stored in the container cassette 63 of the

unl oadi ng poi nt (i nmer $&d i DESLRI RION G -THES DRAWINGSat er). The obt ai ned
substrate had no dirt, no cleani ng unevenness, or no damage, and the

cl eanl i ness was gatd-sfactordy . SNbrEREr  VIFHeS tRRIG T eeP ¥ bY SRREHIAIgR 25 gl ass
5 substrates was as .short as 45 secopds (t1'8 seconds/ substrate)._In the
present PAVER COTATRS 1 A c?ecce?"éﬁﬁ%r G 6t Hetd Heesuisst riate i s

di sposed, _and suhstrate flow can be controll ed and managed. For exanple, as
shown inpﬁ'e .er%, HY $He Font ai ner cassette 61, a cleaning point 101 of the

first gl eani ng stﬁcdfdorb t%ec%?%w ‘Pfévpépgoal-%vfsﬁﬁs‘ﬁfff?gg%%’% eani ng station

and the contai ner sse are provided w rat ecting sensors

71, 72, g%,cﬂl@,inrfe%pqﬁidnvcel%r@ dQpt the substrate flow can be controlled
and managed. In I5 Fig. 8, the sensor 71 confirns the presence/ absence of

the ,substrate 1 giya Substd ad&c i SEABRIEEPOSE LD B thepg@nt ai ner
cassette 61. The sensor 72 confirms the presence/ absence of the substrate 1

in the cleaning migt 40ids of gdet {41 séect samd Nogv 5@t 100w idher sensvatd3
confirnms the 20 presence/ absence of the substrate 1 in the cleaning point
201 of tloE secomstodadanimgl Stlattiveeen The senodsbes confirnms t he

presence/ absence of the substrate 1 in the substrate storage position in
the céftai ner casSieite ¥ Ih ahe zortbimel Chssetskowing atherachiosensor
71 confirms that the substrate 25 1 exists in the substrate di scharge

posi ti onCfaid dHe s @Ere 7 AT i tthean ot ine@hamdms he substrate 1 fails to
exist in the cleaning point 101 of the first, cleaning station, the
substrate 1 is cdmveyed 1D ? her Ypack Pet I 1 he2 DR Ant Py of an

unloading mechanism.
Fig. 7 is a sectional view showing one form of the
15 scrub pad whose holding pressure can be adjusted.

Fig. 8 1s a main part front view showing a method of
disposing a sensor for detecting the substrate in the scrub
cleaning device and controlling and managing the flow of the
substrate.

20 Fig. 9 is a flowchart showing a process of disposing
the sensor and controlling and managing the substrate flow or
a signal system diagram.

Fig. 10 is a sectional view schematically showing

the scrub cleaning device according to another embodiment of
25 the present invention.

Fig. 11 is a sectional view showing one form of the

scrub pad which can simultaneously treat a plurality of

substrates.



2 0 CCT 2003 - 26 rotating sponge pieces 11 and 11' (not shown) of the
scrub pad 10. Wen the sensor 71 confirns that the substrate 1 fails to

exi st in the substrate discharge position, the cassette is no b?h@ﬁf
next substrate discharge position. 5 In the cleaning point 10 ofo irst
cl eaning station, the substrate 1 reaches the position of the free roller
31, the sensor 72 confirnms the presence of the substrate 1, then a tiner
operates and the cleaning is perfornmed-inythe cleaning point 101 for a
fixed tine. After it is confirmed that a 10 tiner set tine el apses
(time-up), and thefdénsdr 73 faumtaner peortf ifmmmd hﬂﬂevﬂ%r?dm%{% Ao th e%d sts in
t he cl eani gg oi nt 501 of the second cleaning station, the Tree roller 31

i s retract8d*4n8tt heSsliBsrnsies meichapdssed. When the substrate is passed,
the free roller 31 is imediately lowered to its 15 original position. In

t he cl eaning point 20l of the second cl eaning station, when the substrate 1
reaches the posiﬁbgﬂ E% tB% free roller 31 and the sensor 73 confirnms the
presence of the su Str&Pe SCRAETL PHe PFopEFEaPRE FERREDH EMBORANENG S S
performegl in the cl(ggginggepqi)nt 20l for the fixed tine. 20 After it is
confirmed that the tiner set'time elapses (tinme up), and the sensor 74
further confirms t 0 gu te.l exists in the substrate storage
position in the coﬁ?gfgérécgggggt§l§§futnﬁedfef"éé?er 8rrerdingi sor etreact ed and
t he subst ratieodimsnpassedn ate is,passed, the 25 free roller
31 is inmediately | owered ?ngggégﬁiS#g§+£ﬁ8§iY?éﬁ.BFnd?ﬁéréBﬂﬂaWﬁéh
cassette 63favencd hieo SeMSolrddi LT 1 r that.th ubstrate 1 exists in the
substrate strgg age position, the c%és]set?ggisﬁml)%/e% %%C?ﬁgnﬁixif%ﬁbstrate
storage SCORMEAOT QDB -sRIwip@sSati@rub! j by passing the
substrate after it is confi rrrrg%) that no sﬁ%ﬁl?g e é;\z%% SXCI: Of‘ﬁénngBr
process Ypd¥ia isstRodinepud & e iee peey et esh{ 1O/ bpi Hg saused Jg col l'ision
of the substrate. A flowchart showi ng the 5 aforenentioned oper %(P%ﬁ or a
signal systéilt ditagieah isxshowmng ra Mxpnt Scrdsddbddonal dy, 3 preferably

enpl oyed is a .systemwhich conprises: confirmng by the sensor and tiner
mechani smiiat* STt rdt i seruy padcFide £ars espened ng) position even

10 when ti g%tri%gl%gr%d for .a series of processes fromthe discharging to the
storing of the substrate SIUHS ther tarita rah ry Dy sthen respeld | Y@L S8 0T S

and tinmer cpBchani t redsgteryygned operation tinme in each sensor
posi tion el apses,u%n@ggé?yi%ggo r oubl esg dih sECh iR adatdlivg v iiopphag 15

of thelsubstrahe By sa YZzer the |ike, or stopping the device. The
posi ti on and nunber aofg}&t he énee%gooerrg ar %dstanlsifsrﬁrt SEtanisan f amd shioyn 6n t he

?gﬁgﬂﬂg, aEdaCa@oﬁﬁp&Q%M|%%%Mﬁn%ea%%%hézh%o%%P% E&Y%%fé%&¥§gl' mted as

mechanism.

The scrub cleaning device shown in Fig. 1 is
constituted of a first cleaning station 100 for performing

20 the scrub cleaning by a weak alkali cleaning liquid (the

cleaning liquid other than the alkali cleaning liquid is also
usable), a second cleaning station 300 for performing the

scrub cleaning by pure water (the liquid other than pure
water is also usable), and a transfer mechanism 200 for

25 transferring the substrate cleaned in the first cleaning

station to the second cleaning station. Additionally, three

Oor more cleaning stations can be disposed in accordance with

the necessary number of cleaning processes.



20 as the substrate can be detected, and for exanple, a sensor for
detecting the substrate by reflection of |aser beans can be used. It goes

wi t hout saying that the respective operations can be perfornﬁp ﬁg#ygﬁy time
managenment w t hout 25 disposing any sensor. (Exanple 2) Afte Q 2
scrub-cl eaned gl ass substrates in Exanple 1 were dried, an Ni Al seed | ayer
a CrV underl ayer, a 2 0 OCT 2003 - 28 CoPtCrB magnetic layer and a
carbon protective |ayer were forned on_t mai n surface of each gl ass
substrate by sputtering, and a perfluoro-polyether |ubricating |ayer was

then formed by a difgptngofrethodrl ospr£RAr § etic discs. 5 For the thus
prepared magnetic discs, a glide test andegggggo%%e?%b%%e?E&?¥Rﬁ%e&ﬁ by an

MR (rmagnet ¢ ifelyuccarde tyre) dead sweng, rade, ither _a hit nor a
thermal asperity was generated, so that the ﬁ%gﬁ%???kﬁﬁ§€¥“ﬁ§bﬁﬁ§ & H%h
reliability WeFéNgbtCd medubll rHies [resenrfuidey iHy} i o, lidrited to the
scope desc%hbed kn t he above enbodi nent, and can approprlatéiy 5¢' tR5di f i ed
and i npl enented"PEGF 3 Larplte, aaslsmovimg poRirg. wﬂ&hothCQQ%&Qngl%gging
device can pg ggg%tituted by continuously conbining a 15 plfural ity of scrub
pads 10 Vvia the gurdemEkBEPs s e ligndove ) E@rth@m@BQéQiQ§s%%Bpﬁqng

e

enbodi nent y kN o forcibly performthe scrub cleaning of
substrat e, t%esgéggggkﬁeﬁf?getk8lFé@apénéiQQQQGd,ahdtab%léﬁﬁ&ﬁ@rhghggﬁ
, the

control | i ngubphe,halding,pregsure of the 20 substrate by the scrub pa
hol di ng annu%? ot eggﬁgétggtg?rtﬁ@pgﬁyﬁagetéﬁa@éeahihbelahu&HEﬂb syeface

of the guigslerumnbes o5 LK e side_surface, and the like, or
changi ng t he na?%rial, § %gggkég%ﬁefper?Bﬁe?ﬁFugp@éﬁadﬁhgedemteeb@gmeen

t he subst rnatevaded tihgt scy ubhgr; Ay 5.conyeyance, of the substrate by the
scrub pad, the scrub cl eaning égﬁ %gg%%?%%?néa¥mf?hbﬁg Bhepegbagrahe free

rol | er 10Hd e rs dasddiet s especd Ve &t £ani stations, the conbination of
t he simultaneous substrate conveyance andﬁg s piuraflty of substrates,

and conveying the substrate to the first cleaning station
r

and an unloading mechanism for storing the cleaned Substrate

to an empty cassette 63.

In the present invention, as shown in Figs. 2 to 4
. 14

15 the scrub pad 10 is provided with a function of holding at

least a part of the substrate 1 from Opposite sides of the

substrate 1 and conveying the substrate 1 in the rotation

di .
lrection of the scrub pad 10, and a function of performing

the scrub cleaning of the substrate 1. The scrub pad 10 is

20 connected to a rotation mechanism (not shown) in which

rotation speed can be adjusted (1 to 500 rem), and is

provided with two pieces of sponge (scrubbers) 11, 11’ in the

form of annular plates so that both surfaces of the substrate

1 can be scrubbed. The material of the Sponge is polyvinyl

25 alcohol (PVA). Two pieces of PVA sponge 11, 11’ are

Supported by wheels 12, 12’ on @ sponge inner peripheral

su i
rface A, and a surface B Opposite a scrub surface while the

scrub surfaces fit each other. The wheels 12, 12’ are



2 0 OCT 2003 - 29 scrub cleaning by rotation of the substrate during
conveyance by the scrub pad, with the forcible inplenentation of the scrub
cl eaning of the substrate by the rotatable free roller or the2lfi & i283nost
preferable. In this case, the scrubber 5 rotation speed is preferably about
60 rpm and the substrate rotation speed is preferably of the order of 3 to
4 rps. The rotation of the substrate-dasi rRg conveyance of the substrate is
al so preferable in that the wet scrubber can prevent the substrate from
dryi ng. I®tviradohergradurd gy cerist T adel £ ont eytes cenon 1 slur spondbepsat ab
cleaning in the cleaning point, the scrubbers disposed on both sides of the
substrat éloan He r diha edidith theoSaplee onnli¥derspengotmtsdon speed in the
sanme or different rotation direction. 15 The scrubber is not limted to the
annul ar FIRRTOXTRIE LaP e BN dorredthn 2adtse, obl Bharsubstbete shape.
Moreover, the present_invention is not limted to the formin which about
the hal f A5t S SUgstEd e 35 HEP PHRESR N t FRORES ubber 51/ aﬁHetlﬁéoéh@?Fﬂe

bst the hal f th 0 bstr at the hal f | f th
substr té’lc%eadba%%rﬁl%@%ﬁ%%ﬂe%ﬁ%% TR s\ s PHEPrES Behori zontal ly

di sposed devi ( fit A.pechanism for re ng, or scraping
dirt stic |ng e Ss%k?u ber %ﬁgatrélé ]fn ?eacriﬁrnegc?rjé% am%lft‘n g]fl €the scrubber

25 can b Lﬁjéﬁ%&g 11 Ry Ll LOE: RaLin Of LG s CLUbbPLe 408 EbORAL Y, Lhe

f
gui de menber 51 shown in Figs. 1 and 5 has an act scraping the dirt

sti cki ng b0ty seHubhessgof11 headd r she apge seCONd &ﬂu&a@}aas g&tagrons, and
2 0 OCT 200 - 30 mmintenance for removing the dirt sticking to the

scrubber Addiusisid V1 pnnecesser Yob&oris heostrueitee@ ob the sgbHBepadndf or
exanpl e, as shown in Fig. 11, two or nore substrates 1 can sinultaneously 5

be trddt echbyoaa plhuradh twitoh lprecebeof pspotge Heraod. t hwoteeatpenthability
can remarkably be enhanced. In this case, for the nunber of sinultaneously
treat ed substired gsressuconst derat $ansofatet bnlay i omowiaceébheopr spesges
before and after the cleaning process by the device of the present 10

i nvent i ont 1 hlel 'nuirberd bbbt ba kel byF@Iv$ﬁ@mgl¢heaﬁuﬁh@wnoinsﬂbgtrétewhen
contained in the cassette by an inte or 5 for the cassette
contalnlﬁﬁ“?5“§ﬂﬂ%ﬂW%§e%§ ?%n%?%?%F%%I%f %@%lW?%ﬁhli% inglydéngt fucture of

Fig. 11, th 11 d h d
suppor t e BPH SURpbr i FenBero 15 Bt nGoBROuR Th FPD. 247BREY. TeRe SBFUD

d t ted t 12, 12
PthrgglynngaﬁggnangB9§{H% str%%?ure ugp éﬁgs% éor@l?ﬁe §138P8hﬂﬁeelcan
can be Shlal“edai nd b bS04 ! 02y Q’ch}PlePsl ﬁ&@fyua%é%b%' ‘c{gegn‘dhe

free roll or t e ke or exanple, a rotary ac s use

shown 'nﬂﬂélsﬁ%f@-ﬁ@c@a@fsﬂhéo&hg@ylﬂg’th§ &&%UﬁﬁOisoalépSBEQUbéEwé%ﬁ
track 32 can be enployed. 25 In Figs. 1 to , as the structure of

the gui decn@erdbespof©s EXAMPhe, 12hg, seedi onal 1 steuchur Beofethergui de menber
20 shown in Fig. 7 can be enployed.
supports 1l2a and 12’a is adjusted, the holding pressure of
20 the substrate 1 can be adjusted.
The guide member 20 is disposed in the outer
peripheral part of the scrub pad 10, the guide member is
disposed apart from the scrub pad by a distance S between the
inner diameter of the scrubber (wheel outer diameter) and the
25 guide member, and the distance is substantially the same as
the diameter of the disc-shaped substrate 1. The distance S

can be adjusted in the structure. The guide member 20 is

formed of a material softer than the substrate material so



As the substrate to be cleaned, a magnetic disk 2 0 OCT 200g . - 31

gl ass substrate, an optical disk glass substrate, an optical ng@n@higmﬁisk
gl ass substrate, a sem conductor silicon wafer, and the |ike are
exenplified. As the substrate material, glass (including chemcal 5

rei nforcenent glass, crystallized glass, and the |like), ceramc, gl ass
ceramc, silicon, carbon, netal, and-tR® ki ke are exenplified. The exanpl es
of the substrate shape include a circular shape, a disc shape (including an
orifice filige)he 19ukgidrate $idke. sohtacebsribs etsibe danaged parWhenl arly
limted, but in addition to the one inch size, the present invention can be
appl i ed, Tt Bamprate tos af 2rmed meh @laes, 3the i wekdsipenbarsisnch size (for
a magnetic djsk), and other sizes. 15 For the process in which the cleaning
is perfcwﬁﬁﬁée? %Igﬁﬂ? ?g PG ot kD, SHoR X DPIESTRPFepthPe ketone

gri ndi ng/ i.shi n e substrate, after chemcal reinforc nt. of the
substr at eJ,)é)ElbééI?)or rg%?fea#f%r?" fiqﬁjrﬁk?o]f%% %no?'nptﬁée s%%gﬁa?%ﬁi iﬁg the 11 ke.
In these 2 i g/ i pro ip which t usual , scrub

cl eani Fclsg %gésﬁ% a%eer](f)okr%rrjg%n%)és@%?ée e%%lé/legcgé iél%ds%?rtl%? ﬁib ggr ub®cl eani ng

b h i = i f d.
y the pr%é{]v:;ﬁu%? S@orﬁﬂh@}?ah ) % e @r?gpé%&w?@ngng? ﬁgpepsnpga or e

Exanpl es ning Tiquid ude pure water, 25 a I né cleéaning
liquid, acidhdSMuhdb| i dyu@ditfiahodetefgent, and other commerci al

detergents. As the scrubber material in the scrub pad 10, rotary roller 52,
and the like, a speageréikengapeihtl f6€. tHe, sEVAD, cleanIn§CE£20Q3
substrate can be disposed in an optional place in a path in
10 which the substrate 1 is conveyed by the scrub pad 10 and
guide member 20. The conveyed substrate is temporarily
stopped at the cleaning point, and forcibly subjected to the
scrub cleaning by the stopper mechanism 30 (e.g., a rotatable
free roller 31), formed of a Teflon material, for temporarily
15 stopping the conveyed substrate 1. Specifically, as shown in
Figs. 1 and 2, the lower half of the substrate 1 is rotated
in the same direction as that of the scrub pad 10, the
substrate 1 is rotated in a direction reverse to that of the
scrub pad 10, and the free roller 31 is rotated in the same
20 direction as that of the scrub pad 10. 1In order to transfer
the substrate 1 to the next cleaning station after the scrub
cleaning of the substrate, the stopper mechanism 30 is
provided with a mechanism (not shown) for retracting the free
roller 31 to a position where the roller fails to contact the
25 substrate 1. Additionally, the stopper mechanism can be
disposed in a plurality of places in one cleaning station.
Moreover, as the stop means (inhibition means), instead of

the free roller, there may be provided a rotary roller driven



- 32 a nylon brush, a synthetic |eather, and other known scrubber
materials can be used. As the nmaterial of the rotary roller 31, rubber and
other elastic materials can be used. Exanples of the transfer 2f6DRMEBIM
include the 5 rotary roller, the guide nenber, and the like. As the
transfer mechanism for exanple, as shown in Fig. 12, a substrate bearing
81 provided with an oscillating nechanipgam-i s di sposed between the cl eaning
stations, and transfer can be perforned by receiving the substrate 1 from
10 the finsta cdmeian gy steat i one 100h By t hen sudsh ¢ atlel deat § nfoBded of a
subsequently, allowi ng the substrate bearing 81 to oscillate centering on a
support puift X ediakctang ndhetsubztrage etheasingt tovar and heh selcofdils

cl eaning station 200 as shown by a dotted line, and pushing the substrate 1
in an arrfwnEatigection by a pushing armor the like. As other transfer
mechani snms, a mechani sm of di sposing the substrate bearing on the tip end
of a lever for ré%@%r%%%??h@gaﬁbﬁFég FBRRHENRCGRAN pERf 6P nifigPEaBsErdt e
transfer si 'Iarhy qﬁxdescrig d_above, and a transfer 20 nechani sm

utiliziond 8t Ghot R Al b T PR BYES TR FHFRR BRIt hedets ubbefand

t he positj.onal. ui nber,_and_the |jke a t_limted

lati f th d , |
to the aﬁgﬁgfﬁéégf%%ggﬂ%%%g%?ﬁ% < %%gg%%%hp?%? ?h%?%p%%np% ﬁp?%vfﬂﬁd a

he_above: tescribed | P & Tnereis d
oni o ot TR SRR (AR ASR (TR Shefial el BiEoatesee”

bb [ t d [ ' f
ot ubber (e g° B P T S e R MRS R e F 2

0 OCT 20Ghe Bttdensiat, ods NBaden (£n OFigd heo gahges repber e dhspgsed al ong
t he conveyance direction of the substrate, for contacting the conveyed

subst rnat e toquigenes adwp@l fed cfian; tiee ssbsd r ot ef steadf nghseehéon, f ord
conveying the substrate and rotating the 5 substrate by the friction force
gener at edsupplaind nenttlod iteesubstipherah $hefdce cof onhgeperabbon beans,
and performng the scrub cl eaning of the substrate during conveyance of the
substrat &1 sturi kY ipRtodiei prdtekly cexferdtomviys hdet hlee subsetate to

t he substrate cl eaning section; and a substrate
In this case, the cleaning liquid can be supplied not from

the side surface of the wheel 12, but from the supply path
15 passed through the wheel rotation shaft.

Concretely, for the cleaning liquid for use, for
example, in the supply path 42 to the scrub pad, pure water
is supplied for both the first and second cleaning stations.
Moreover, since the cleaning by the weak alkali cleaning

20 ligquid is performed in the first cleaning station, the weak
alkali cleaning liquid is supplied to the supply path 41 for
spraying the cleaning liquid to the vicinity of the substrate
surface from a cleaning liquid storage tank for containing
the weak alkali cleaning liquid via a pump. Since the

25 cleaning by pure water is performed in the second cleaning
station, pure water is supplied to the supply path 41.

The transfer mechanism 200 for transferring the

substrate subjected to the cleaning in the first cleaning



10 di schargi ng section for conveying the substrate fromthe substrate

cl eaning section. According to the scrub cleaning method and dgyi ge&r %gathe
present! i nvention, the scrubber for performng the scrub cleaning is
provided with the function of conveying the 15 substrate to the respective
cl eaning points, the conveyance and transfer of the substrate are snoothly
performed, the time for transfer to the2next cleaning station is short, and
the cleaning tine is therefore reduced. Furthernore, the disc substrate can
be conveydadtZ@mmittbuto supporddany tdileeaeinig adtdoien 30@ hencentbhetetéd not
any fear that the central hole is worn to formdust, so that the generation
of a thefala d&8petd tienhar tol + nd or et ary ofotker st fdromdt b cleat r al

hol e can be prevented, whereby the information recording nedium(e.g., a
magnet i ¢ Sk HBA IR al SBPHYh Tl §RdG 1 9% ytheans peublewnfatt bhedscMpeover
since it is necessary to dispose a | arge-scal ed device for supporting
each of B rebpectts & Tt riteeamf convisiHgErit raistEFPY ng t he

bstrate,to th ~ 0 QOCI 2pp~ -_ .34 [ [ th t cl [
Stat 1 of, e oI et T8-S Bl (TISE ot m Tatal $2d oA { e, space. car
b d. t , ' d ti by the.rubbi
of the caitial" Hol " {7ie Cubst rate 15 1s 1o ey A helr it g B Gcess

d the ¢jgt i i t d
ggvi ceem(‘y{t hse&g{rbef?ﬁﬂt' ﬁnﬁn%%ﬁ?%eﬁﬁm%%?a%{%aﬁm g,% ea%ﬁg%é&g

processes 13r & perduwidt dhesKd@anmorid Mesg s sh@iiciGngiiy, | Ssuppecessary
to dispose the |arge-scaled transfer device, 10 which is useful

particul atdtefiorl pef fiarani ngefrpltsBléty Ofset©amd fgr PEDCRSSES. FAS1ENeo
substrate to be cleaned according to the present invention, disc-shaped
subst &t ekmsuph @ the s tf arered uofe e coy d ngf eveddd Len subst s alerate
exenplified. The 15 present invention is suitable particularly for the
one- i nch psbsnvtattdie ek wt herd substhatestaif freller t bromadsyengpr thkean
because of the small size. 2 0 OCT 2003 - 35 CLAIM

can be provided the supply mechanism 40 for supplying pure

water and a supply path 43. Additionally, the substrate can

be transferred simply by the guide member utilizing the

15 rotation of the substrate without disposing the rotary roller

52.

The cleaning device of the present invention is
provided with a loading mechanism for taking the substrate
from the container cassette 61 for containing a plurality of

20 substrates, and conveying the substrate to the first cleaning
station 100. Here, in the container cassette 61, the
respective substrates are disposed apart from one another by
6 mm, and 25 substrates can be contained (the number of
contained substrates, and the distance between the substrates

25 can appropriately be designed and changed in accordance with
the substrate size, and the like). The bottom surface of the

container cassette 61 has an opening to such an extent that a

hand member 62 for holding the substrate in the loading



1. A scrub cleaning device conprising: tw planar scrubbers; 5 means for
supporting the two planar scrubbers so that scrub surfaces arZ)dcypamed
oppositie to each other; nmeans for rotating the planar scrubber around a
rotation shaft vertical to the planar scrubber; and a gui de nenber di sposed
so that a substrate held 10 between the two opposite scrubbers may be
conveyed in the rotation direction of kBe-scrubber, wherein the substrate
hel d bet ween said two opposite scrubbers is conveyed in the scrubber

rot at i onndigheqtiison dan tgees g ot diiercaftdiree scragdrte afid trotwt Bch byha
friction force 15 generated by abutnment on said guide nenber, so that the
subst r at s Uss ts@tiffhec | e e nvetraib e ari mikaaitocechonmpriatning a
scrub pad conprising two annul ar. plate scrubbers, 20 and a wheel for
support i MFIIFET rifertFeripRa el I urfHdeE titehe ahuile pnd engebebbe? and

t he surfac site a scrub surface so_that the scrub surfaces of said two
annul ar ﬂf:ttgpe}sjglr % ni"?ct%ae%fcﬂ“ ot S e i FHISHIHG e 'S¢ ubpRFe

or ound oL i SELETRIOlic ol LUe anulan pl e oo bt and 20, e

menber “di'sposed oppo e on t'he inne %ce side

of the a ﬁﬁcwplagﬁl Abbey &gﬁ%§g§pgggg§§%ggg t he outer periphery of the

scrub pad so that substrate nay be conve n the rotation direction of

2 0 OCT 2003 - 36rhsakfeSE4Ds Rasy ryhET 85 nsﬁ@@e&”ﬂ?%ﬁé%@ﬁ%ﬁjix?g%men sai d

two opposite scrubbers is conveyed in the rotation direction o he

scrubber dgfsmane tdre wheel Qnddess ereperiPhel @ ng Uhd @cen Hsigi de of the
annul ar pl ate scrubber and the gui de nenber by the rotation of the scrub

pad, and Adatiatiethadlyl g, fuhetsursioiice ganasatehibyd ahutdrend roni s abedi gyl de
menber, so that the substrate is scrubbed/cl eaned.
10 the guide member is obliquely directed downward as shown in
Fig. 6.

A scrub cleaning method will next be described
according to one embodiment of the present invention.

In the container cassette, 25 magnetic recording

15 medium glass substrates of one inch size (outer diameter of
27.4 mm, inner diameter of 7.0 mm) subjected to precision
polishing and chemical reinforcement are set. The container
cassette is placed on the loading point of the above-
described scrub cleaning device of the present invention

20 (immersed in pure water).

The glass substrate 1 disposed in the container
cassette 61 is conveyed by the hand member 62 of the loading
mechanism to the scrubber position of the first cleaning
station 100 which rotates at a rotation speed of 100 rpm.

25 The glass substrate 1 held between two pieces of sponge 11,
11’ moves to the cleaning point between the guide member 20

and the wheels 12, 12'.

In the cleaning point, by stopping the conveyance of



10 3. A scrub cleaning device conprising: a substrate cl eaning section,
provided with neans for noving a scrubber while at |east a f
substrdte is held between two opposite scrubbers, and conve@nﬁaﬁ]éc?h@&
substrate in the novenment direction of the scrubber, and 15 friction
generation nmeans, disposed along the conveyance direction of the substrate,
for abutting on the conveyed substrate2éo-generate a friction, for
conveyi ng and scrubbi ng/ cl eaning the substrate when the substrate is
conveyed @l ottt ethldsczate i ktfon fovers hesreandsl oAt abutoeht of the
substrate on the friction generation neans; a substrate inlet section for
conveyi nF AR BUbRY dtlee | THIPRA eyt iHt &l dami e ecel bar 3hd a
substrate outlet section for_ conveying the substrate from said substrate

cl eani ng SEEAY W T Aok bl bl ehrihigdeld Tet e orprike mpaln parfaee
scrubbers i,ch are rotatably s orted by and rotate driven by a rotation
dri ving r?eéz,iwr%‘,e is~ub5t2r%te£rbr%0@%-) s;s’u‘i'pg]ays%% r%lt'e TRt Y 58St PBRef or
conveyizn r.at e i t.o. jhg into.a bet ween_ t he, pair of
scrubbgrgFﬁﬁﬁgu(%fﬁé éﬂ%%gg%iﬁﬁgégg?%gh 4gr %f%gﬁgﬁﬁ ?%%pgﬁbg?théE

Lransf er coth hiam e, substaale Lol ety seedi nid hia Sosbeaplng |iquid

supplied froma cleaning Iiquid supply nea S te outlet section

for di schan@did dhe, aieanedrgyibstdat snd ransierseshdgomthe substrate

cl eani ng section; and a conveyance guiding section for conveying the 10
subst r at e-dyatcieapedEdd O M § ke tdrealsTy ubberise f & ode + her spbssrat gpinl et
section to the substrate cleaning section, and fromthe substrate cl eaning
section to the subSteatithe scrub cleaning in the first cleaning
10 station, the stopper of the free roller 31 is released, and
the rotating substrate 1 moves to the transfer mechanism 200.
In the transfer mechanism 200, as shown in Fig. 5B, the guide
member 51 opens the sponge pieces 11, 11’ outward, the held
substrate 1 is released, and the substrate 1 is held between
15 the opposite rotary rollers 52 and conveyed to the second
cleaning station. Pure water is supplied to the rotary
roller 52 from the supply path 43 to prevent the substrate
from drying.
Similarly as in the first cleaning station 100, the
20 substrate 1 having reached the second cleaning station 300
rotates between the wheel 12 and the guide member 20, and
moves to the cleaning point, in which the scrub cleaning is
performed by pure water from the supply path 41 (about 1 to 6
seconds) .
25 After the scrub cleaning in the cleaning point ends,
the stopper of the free roller 31 is released, the substrate

1 rotates and moves, and the substrate is stored in the

container cassette 63 of the unloading point (immersed in



outl et section, wherein the substrate cleaning section further 15 conprises
a resistant force supply neans for supplying a resistant force to resist
agai nsti a force in a conveyance direction provided to the s@ppcatmPpy the
scrubbers, so that the substrate is scrubbed/cleaned by a differenti al

peri pheral speed between the substrate and the scrubbers 20 generated by
the resistant force supply neans. 5. -TBé scrub cl eani ng device according to
claim3 or 4, wherein a sensor for confirmng the presence/ absence of the
substrat @4ze diafsled on at | east one of the substrate 25 cleaning section,

t he substrate introduci ng section and the substrate discharging section. 6.
The scrub cl eani nf YRt 2RE oF WP P2 6° aty e 41Dt Q TrTcheaning3s  of
claims 1 to 5, further conpcﬁisin stocﬁ) ans. for. abutting on the substrate
conveyed 1 {HE' TBt/atT o Ui aéﬁelg%’n Yt 1 e SThbet"e S tShporarily stop the
conveyance .of_the substrate, and forcib] erformng the scrub.cl eani ng of
t he substsraattlesféasceﬁ?ryrhe @%J:r%%v%)f’eaﬁ%eg %@?%%ecgcg%l? aq#garflon%l %’ n‘?g","s%erei n
a sensar fals dJd ru,eﬂg épeskpégéegge{gb%@&gﬁ of (1 he substrate is disposed
at a position ere the conveyance of the su%st?a’[e is temporarily stopped.

10 8. A sdddhdd panidg-gevj ce conprising: a plurality of cleaning stations
conprising the constitution according to any one of clains 1 to 7; and a

conveyance nechanismieorpeosveyi Ngvansubs) rahecdd abeapgdai Sehbhgrckgani ng
station to the next cleaning station in said plurality of cleaning

st ati ons.dxedthingcrhh olleantaige deyi ¢espesad di ol tousd et S nhewetansai d
conveyance nechani sm conpri ses a guide nenber 20 for connecting the
scrubber Sofcadirb plan adnd ynafagddani hgr séedmphs, tas osiecwamot heFigl108, The
scrub cl eaning device according to claim8
10 the container cassette 61, a cleaning point 101 of the first
cleaning station, a cleaning point 201 of the second cleaning
station and the container cassette 63 are provided with
substrate detecting sensors 71, 72, 73, 74, respectively, so
that the substrate flow can be controlled and managed. 1In
15 Fig. 8, the sensor 71 confirms the presence/absence of the
_substrate 1 in a substrate discharge position in the
container cassette 61. The sensor 72 confirms the
presence/absence of the substrate 1 in the cleaning point 101
of the first cleaning station. The sensor 73 confirms the
20 presence/absence of the substrate 1 in the cleaning point 201
of the second cleaning station. The sensor 74 confirms the
presence/absence of the substrate 1 in the substrate storage
position in the container cassette 63. 1In the container
cassette 61, after the sensor 71 confirms that the substrate
25 1 exists in the substrate discharge position, and the sensor
72 further confirms that the substrate 1 fails to exist in

the cleaning point 101 of the first cleaning station, the

substrate 1 is conveyed to the space between the constantly



wherein said conveyance nechani sm conprises a gui de nenber 25 for
connecting the scrubbers of said plurality of cleaning statigﬁgnbﬁ @@F
anot her, and a scrub roller for holding the substrate al ong i

menber from opposite sides and conveying the substrate. 2 0 CCT 2003 -39
11. The scrub cl eaning device according to any one of clains 1 to 10,
further conprising cleaning. liquid sugply neans for supplying a cleaning
liquid to at | east one of the 5 scrubber and the substrate hel d between two
scr ubber gotEXinthesmuyrdsh wlewad ngl devd cel ‘accmrdi e el e esofull ains 1
to 11, conprising a vertically disposed device for holding the vertically
di sposed PaishsiG-at d/FeTorh PR 1R 100 el Bes videt tviRe VRS ead s di sposed
scrubbers. 13. The scrub cl eani ng device according to any one of clains |
to 12 whdrdild $8 E¥%iitfstiratid s s %ﬁ%%fse U beCPSJa‘hl?fhf oMt i on

recordlng:nedl m 15 14 cf scr b cl eani n net in a,

d
cl eani ng 6?ﬁf%ﬁ% ) E ertih- & ?ﬁ%ﬁ§) #I ?QﬁF%%aﬁ?siﬁl%B annul ar
plate gcrybhsr, Caieq#‘o Cﬂpr?%sm C@g\’@ﬁ'e a%fﬁ"@tftéf‘éfni Eé)tt_f‘giﬁon1fh?h

direction,_ and 0 ena he scru eanlng o]

subst r at &, 5ai,d, g tlhqdea:@fmgl@wgpcsmﬁé@péfoéherﬂ@élp&ﬁ@f §¢7upher while

the substrate is hel d bet ween two opposite planar scrubbers: conveying the

substrat edxdher T @t Omditectd s o5 £ henscsubberacand, geagrating a
peripheral speed difference between the substrate and the scr ubber by

rotation wimdiheseraheran® e forsan ey sts ube ef eand i Of tihbecsedsingte. 30
15. The scrub cleaning nmethod according to claim 14, further conprising the

step of stadppi NP1 hosubstiatd tomweyerfbyrt e seradbet rived atipaedet er m ned
position, and perform ng the scrub cleaning of the substrate. 2 0 CCT
2003 104G imer set time elapses (time-up), and the sensor 73 further
confirms that no substrate 1 exists in the cleaning point 201
of the second cleaning station, the free roller 31 is
retracted and the substrate 1 is passed. When the substrate
is passed, the free roller 31 is immediately lowered to its
15 original position. 1In the cleaning point 201 of the second
cleaning station, when the substrate 1 reaches the'position
of the free roller 31 and the sensor 73 confirms the presence
of the substrate 1, the timer operates and the cleaning is
performed in the cleaning point 201 for the fixed time.
20 After it is confirmed that the timer set time elapses (time-
up), and the sensor 74 further confirms that no substrate 1
exists in the substrate storage position in the container
cassette 63, the free roller 31 is retracted and the
substrate 1 is passed. When the substrate is passed, the
25 free roller 31 is immediately lowered to its original
position. In the container cassette 63, when the sensor 74

confirms that the substrate 1 exists in the substrate storage

position, the cassette is moved to the next substrate storage



16. The scrub cleaning nethod according to claim14 or 15, conprising a
substrate cl eaning section for performng the scrub cl eani ngsé)ﬁzgkge
substrate, a substrate inlet section for introducing the sub F“H%o
said substrate 5 cleaning section, and a substrate outlet section for

di scharging the substrate fromsaid substrate cl eaning section, wherein
said substrate is conveyed fromthe suBStrate inlet section to the
substrate cl eaning section, and fromthe substrate cleaning section to the
subst r at @K touaTl et Becthioh nanngi s by degssig e sdvstbrateanfngr nit hod
according to claim 16, wherein a sensor for confirm ng the presence/ absence
of the sufstGRtfel inmedidposatP iRt rawsteshet subste ecel eanbrgecasssect i on,
and the sensor, confirns that any substrate is not present in the substrate

cl eani ng RS I mife i EHEP 1t 73t iRS RAFCERINERT of B0 Relrubfresed BB t he

scrub cl eani.ng,. and substrates are then conveyed fromthe substrate
inl et se&qqﬁ%gs'tjoont h%g s estsr“gqset%al‘%edni Yy SEUFRMET 2B NA WRRUf act uri ng

met hod -of i nat | on_recar di medi um whj c_~ conprises_the steps of
subj ecti r?g]%;ésﬂt}%{s){lr%ée&f%gre“aaﬁ!lléné]g?ﬂa i%lngr%aeicor P rg" Jdal%rrr??olgc?ﬁgwn
cl eaning,; ang § hepn formng at least a recording |ayer on the 25 substrate,

wherein the scrub cleaning nethod described in any one of clains 14 to 17

is carried out. .ZA8d{® oMl yA pPefdAIH1 NLAL1SVEIALS ASEvAEeASYhich
. AU. As?. A. A9r . ASr. A L.AS_.A{,_.A._.AUL.A.r.AAr.A_.A.fr.AUy@AA.AA.AAr.A%A.r

CAU9. AA . AmpAisd: MNaX'Siming by the sensor and timer mechanism that
| zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca
] ca] ca] cajre o uled toed toa | £al | < o] c et d eth | e @ Frfe€Ynding position even
10 when time required for a series of processes from the
discharging to the storing of the substrate elapses, or
confirming by the respective sensors and timer mechanism that
a predetermined operation time in each sensor position
elapses, notifying troubles such as the catching and dropping
15 of the substrate by a buzzer or the like, or stopping the
device.

The position and number of the sensors are not
limited to the form shown in the drawing, and can
appropriately be set. The sensor type is not limited as long

20 as the substrate can be detected, and for example, a sensor
for detecting the substrate by reflection of laser beams can
be used.

It goes without saying that the respective
operations can be performed only by time management without

25 disposing any sensor.
(Example 2)
After the 25 scrub-cleaned glass substrates in

Example 1 were dried, an NiAl seed layer a CrV underlayer, a
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5 rotation speed is preferably about 60 rpm, and the substrate
rotation speed is preferably of the order of 3 to 4 rps. The
rotation of the substrate during conveyance of the substrate
is also preferable in that the wet scrubber can prevent the
substrate from drying.

10 Moreover, during substrate conveyance or during the
scrub cleaning in the cleaning point, the scrubbers disposed
on both sides of the substrate can be rotated at the same or
different rotation speed in the same or different rotation
direction.

15 The scrubber is not limited to the annular plate
shape, and can be formed in a disc, planar, or belt shape.
Moreover, the present invention is not limited to the form in
which about the half of the substrate is held between the
scrubbers, and the entire substrate, the half or more of the

20 substrate, or the half or less of the substrate can be held
between the scrubbers. Furthermore, a horizontally disposed
device can be constituted.

A mechanism for removing or scraping dirt sticking
to the scrubber or a self cleaning mechanism of the scrubber

25 can be disposed midway in the path of the scrubber.

Additicnally, the guide member 51 shown in Figs. 1
and 5 has an action of scraping the dirt sticking to both

scrubbers of the first and second cleaning stations, and
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after the cleaning process by the device of the present

10 invention, the number obtained by dividing the number of
substrates contained in the cassette by an integer (e.g., 1
or 5 for the cassette containing 25 éubstrates) is
preferable. Additionally, in the structure of Fig. 11, the
respective sponge pileces 11 positioned in the middle are

15 supported by a support member 15, but as shown in Fig. 4 or
7, the scrub pads in which the scrubbers 11, 11’ are
supported by the wheels 12, 12’ can laterally be arranged in
the structure. 1In these cases, the middle wheel can be
shared.

20 In Figs. 1 to 3, 6, 10, as a mechanism for driving
the free roller 31 or the like, for example, a rotary
actuator is used, and as shown in Fig. 8, a mechanism for
moving the actuator on a circular arc track 32 can be
employed. _

25 In Figs. 1 to 3, 6, 8, 10, as the structure of the
guide member, for example, the sectional structure of the
guide member 20 shown in Fig. 7 can be employed.

As the substrate to be cleaned, a magnetic disk
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d, but

in addition to the one inch size, the present invention can

15

20

25

be applied, for example, to a 2.5 inch size, 3.0 inch size,
3.5 inch size (for a magnetic disk), and other sizes.

For the process in which the cleaning is performed,
the cleaning is performed, for example, after the
grinding/polishing of the substrate, after chemical
reinforcement of the substrate, before or after film
formation on the substrate, and the like. In these cases, a
cleaning/drying process in which the usual scrub cleaning is
not performed is preferably combined after the scrub cleaning
by the present invention, so that more complete cleaning can
be performed.

Examples of the cleaning liquid include pure water,
alkaline cleaning liquid, acidic cleaning liquid, neutral
detergent, and other commercial detergents.

As the scrubber material in the scrub pad 10, rotary

roller 52, and the like, a sponge-like material (e.g., PVA),



"10%| & ()-sT 10%| & () - U UzW VWWAEbC 10
h,810@&|&f()-6:10@&|&f()-4!10@&|&f()-‘-"10@&|&f()-+#10@&|&fé§-)6ﬂ0@&|&f()-V
VWA WWOC 10 h 10% h&' () -10% h& () - &L10% h& ()-$S10% h&2 0)0CTLQME 104|
104|1:z 10%| & () - vVWNAKY, Y\ YAEDC 10 h@0% h& ()-10% h& ()-f "10% h& ()-f
10% h& ()- 10% h& ()- @0% h& ()-\YYYYZZ] dEbBC 10 h+ 10% h&' ()-$s! 10%

h& ()-s3" 10% h& ()-S 310% h& ()-sS 10%2h& ()-310%

h& ()-[>[S[[[ A FGHdE/ 10 h 10 h610% h& ()-4!10% h& ()-3T 10% h& ()- 1
"10% h&' @ "N@Lro%mEl)) -a@syro%keais q )ladthan ] \and Jodhdr Inhdwn scrubber

10%| & ()-!10%| & () - 410%4|&f()2¥ 0% & ()- &910%4 & () - $10%ﬂ|&f(i 10
hlllhﬂ{]F] yayﬂ)can be used s the material of the rotary roller

o A G bt 2 0
3éoo/é{fr|&&(§) S" ig"/ﬁ}%rﬁ %Oﬁﬁ% §5355; %/af‘é f‘jfin‘-i-‘%%ln Ef‘jleo/&]ﬂﬁg%lm&- 0- g ;

ot PSP s O DS AL 4, S € )i & )

SL09 () - - ! "$10%i{ )epd 4 %41 8 ) s 5530% & Qown in
104|c[((212:leffffvm [%ﬂnﬂgﬁﬁf&-%fﬁ‘%%&p A 024! & (A

10@0 P$1G%GAR 10) - -d TR 1 9 -od BELAYHE A& 9 +ad £ $L0% Iarl Sodd1 11100y
K} LOM | Ll P&YOA 0%x& () - 3! ~h&YOa 0%& {) - 3L&YIA006 . ~& () 3! &YIA00& () 2 3S910%

& () - #10%& dh)an i@+ rat i g8 SRMBESAE N 1% &Kéarﬁhqgl%il&&AS S391Q% h&' () -
1099 1Oggtransfer can be performed by receiving the substrate 1 from
10 the first cleaning station 100 by the substrate bearing 81,
subsequently, allowing the substrate bearing 81 to oscillate
centering on a support point 82, directing the substrate
bearing toward the second cleaning station 200 as shown by a
dotted line, and pushing the substrate 1 in an arrow
15 direction by a pushing arm or the like.

As other transfer mechanisms, a mechanism of
disposing the substrate bearing on the tip end of a lever for
reciprocating angular movement and performing substrate
transfer similarly as described above, and a transfer

20 mechanism utilizing a robot arm can also be employed.

The form of the scrubber and the positional relation
of the guide member, and the like are not limited to the
above-described embodiment. For example, there can be
provided a scrub cleaning device which comprises: means for

25 moving the scrubber while at least a part of the substrate is
held between two opposite scrubbers, and conveying the

substrate in the movement direction of the scrubber (e.g., a

belt scrubber extended between belt wheels); friction
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cleaning section for conveying the substrate and rotating the

5 substrate by the friction force generated by abutment of the
substrate on the friction generation means, and performing
the scrub cleaning of the substrate during conveyance of the
substrate; a substrate introducing section for conveying the
substrate to the substrate cleaning section; and a substrate

10 discharging section for conveying the substrate from the
substrate cleaning section.

According to the scrub cleaning method and device of
the present invention, the scrubber for performing the scrub
cleaning is provided with the function of conveying the

15 substrate to the respective cleaning points, the conveyance
and transfer of the substrate are smoothly performed, the
time for transfer to the next cleaning station is short, and
the cleaning time is therefore reduced.

Furthermore, the disc substrate can be conveyed

20 without supporting the central hole, and hence there is not

~any fear that the central hole is worn to form dust, so that
the generation of a thermal asperity due to the formation of
the dust from the central hole can be prevented, whereby the
information recording medium (e.g., a magnetic disk) having a

25 high reliability can be manufactured.

Moreover, since it is unnecessary to dispose a
large-scaled device for supporting each of the respective

substrates and conveying or transferring the substrate to the
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processes are performed, the cleaning time is short, and it
is unnecessary to dispose the large-scaled transfer device,

10 which is useful particularly for performing a plurality of
cleaning processes.

As the substrate to be cleaned according to the
present invention, disc-shaped substrates such as the
information recording medium substrate are exemplified. The

15 present invention is suitable particularly for the one-inch
substrate, and other substrates difficult to transfer or

clean because of the small size.
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1dEYNC; 10'1 4 1Q%Q$§g(%6£_supporting the two planar scrubbers so
that scrub surfaces are disposed opposite to each other;
means for rotating the planar scrubber around a
rotation shaft vertical to the planar scrubber; and
a guide member disposed so that a substrate held
10 between the two opposite scrubbers may be conveyed in the
rotation direction of the scrubber,
wherein the substrate held between said two opposite
scrubbers is conveyed in the scrubber rotation direction by
the rotation of the scrubber, and rotated by a friction force
15 generated by abutment on said guide member, so that the

substrate is scrubbed/cleaned.

2. A scrub cleaning device comprising:
a scrub pad comprising two annular plate scrubbers,
20 and a wheel for supporting the inner peripheral surface of
the annular plate scrubber and the surface opposite a scrub
surface so that the scrub surfaces of said two annular plate
scrubbers fit each other, and for rotating the scrubber
around the center shaft of the annular plate scrubber; and
25 a guide member disposed opposite to the wheel on the
inner peripheral surface side of the annular plate scrubber
and disposed along the outer periphery of the scrub pad so

that a substrate may be conveyed in the rotation direction of
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10 3. A scrub cleaning device comprising:

a substrate cleaning section, provided with means
for moving a scrubber while at least a part of a substrate is
held between two opposite scrubbers, and conveying the
substrate in the movement direction of the scrubber, and

15 friction generation means, disposed along the conveyance
direction of the substrate, for abutting on the conveyed
substrate to generate a friction, for conveying and
scrubbing/cleaning the substrate when the substrate is
conveyed and rotated by a friction force generated by

20 abutment of the substrate on the friction generation means;

a substrate inlet section for conveying the
substrate into said substrate cleaning section; and

a substrate outlet section for conveying the
substrate from said substrate cleaning section.

25

4. A scrub cleaning device comprising:

a pair of scrubbers which are rotatably supported by

and rotate driven by a rotation driving means;
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a conveyance guiding section for conveying the
10 substrate in cooperation with the scrubbers from the

substrate inlet section to the substrate cleaning section,

and from the substrate cleaning section to the substrate

outlet section,

wherein the substrate cleaning section further
15 comprises a resistant force supply means for supplying a

resistant force to resist against a force in a conveyance

direction provided to the substrate by the scrubbers, so that

the substrate is scrubbed/cleaned by a differential

peripheral speed between the substrate and the scrubbers

20 generated by the resistant force supply means.

5. The scrub cleaning device according to claim 3
or 4, wherein a sensor for confirming the presence/absence of
the substrate is disposed on at least one of the substrate
25 cleaning section, the substrate introducing section and the

substrate discharging section.

6. The scrub cleaning device according to any one
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substrate is disposed at a position where the conveyance of
the substrate is temporarily stopped.
10
8. A scrub cleaning device comprising:
a plurality of cleaning stations comprising the
constitution according to any one of claims 1 to 7; and
a conveyance mechanism for conveying a substrate

15 cleaned in the cleaning station to the next cleaning station

in said plurality of cleaning stations.

9. The scrub cleaning device according to claim 8
wherein said conveyance mechanism comprises a guide member
20 for connecting the scrubbers of said plurality of cleaning

stations to one another.

10. The scrub cleaning device according to claim 8
wherein said conveyance mechanism comprises a guide member
25 for connecting the scrubbers of said plurality of cleaning
stations to one another, and a scrub roller for holding the
substrate alceong the guide member from opposite sides and

conveying the substrate.
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12. The scrub cleaning device according to any one:
of claims 1 to 11, comprising a vertically disposed device
for holding the vertically disposed substrate from opposite

10 sides between two vertically disposed scrubbers.

13. The scrub cleaning device according to any one
of claims 1 to 12 wherein said éubstraté is a glass substrate
for an information redording medium.

15

14. A scrub cleaning method utilized in a scrub
cleaning device incorporating therein a center rotation shaft
of ag_annuiar plate scrubber, a guide member to convey a
substrate in a 'rotati_on“directg’.on,_~ and a stop mechanism to

20 enable the scrub cléaning of the substrate, said method
comprising the steps of:

rotating the scrubber while_the substrate_is held
between two opposite planar scrubbers; . _

- conveying the substfate in the rotation difectiOn of

25 the scrubber; and |
- generating a peripheral speed difference between the

substrate and the scrubber by rotation of the scrubbér to

pefform'the scrub cleaning of the substrate.

30 : 15. The scrub cleaning method according to claim
14, further comprising the step of stopping the substrate
conveyed by the scrubber in a predetermined position, and

performing the scrub cleaning of the substrate.
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16. The scrub cleaning method according to claim 14
or 15, comprising a substrate cleaning section for performing
the scrub cleaning of the substrate, a substrate inlet
section for introducing the substrate into said substrate
cleaning section, and a substrate outlet section for
discharging the substrate from said substrate cleaning
section, wherein said substrate is conveyed from the
substrate inlet section to the substrate cleaning section,
and from the substrate cleaning section to the substrate

outlet section in this order.

17. The scrub cleaning method according to claim
16, wherein a sensor for confirming the presence/absence of
the substrate is disposed in at least the substrate cleaning
section, and the sensor confirms that any substrate is not
present in the substrate cleaning section when the plurality
of substrates are subjected to the scrub cleaning, and the
substrates are then conveyed from the substrate inlet section

to the substrate cleaning section.

18. A manufacturing method of an information
recording medium which comprises the steps of subjecting a
substrate for an information recording medium to scrub
cleaning, and then forming at least a recording layer on the
substrate, wherein the scrub cleaning method described in any

one of claims 14 to 17 is carried out.



