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SUBSTRATE CLEANI NG APPARATUS, SUBSTRATE
METHOD, AND STORAGE MEDI UM FIELD OF THE | NVENMH’"”"”m”"”m
[ 0001] ‘The present invention relates to a subs

cl eaning apparatus, a substrate cl eaning nmethod, afso*

a storage nedi um for cl eaning at | east an end :
surface of a substrate. 10 BACKGROUND ART [0002] In a

manuf acture of SUFBSTRATEICLEANENGCRPRARATUS,

por 1 or SLBSTReT BB NINGE ME T BY ARG STORRGE, Uforum

obj ect to be processed 15 such as a seni conduct or
wafer and a gl ass s rat tI' T
cont am nati ons adher ratus for

5p|erform mTaooxh a cl e?nl ng process there is known a
cl eani ng par at us, of a fer ,t , ' .
hol ds a Lné PEE2Eh E‘V%'LS)F cﬁﬁﬁesar’f&y&epﬂﬂ%ﬁﬁge cleaning
ro?\:ﬁbé‘ﬂat{uﬁqbﬁ @Lﬁbstﬁa@dmmr@‘ nhdatehcﬁﬂ) safea stoirhge medium,
e s S0, as ace of
th O\K/a@g?n'n@(%sf €as arg e(ﬂ%éllf‘l t:}bl‘) cae§§'%%§f${)4 med gy
szch a cleagln% apparatus, there is a possibility
that an acid chem cal |Lqui ,-an al kal i
10chenmi cal | i qui d, which h&@é@@@%ﬂgf‘a cl Zalninﬁg
I|gU|td ?r[d)o@%r]ﬁl ns on a peri FP)herlal porti on of the
susraelln e _coy e Ik &?F‘Sd{ﬂé@t d
be dried *o? bJE‘SWé’ glbrsﬁt§ ﬁ%ﬁgn {:'fo' rShoved and @
B)c;rmt |monﬁg$@?{1®®f lk?)nﬂbttpmmlnda&tﬁalye(lﬂbDl)héhpem||shpeaﬂormed a
e su ra
PheclsBhifhepfcsar TPh T einopiad oS 5, beless, &' BECprocessed
15as ﬁJ@h@hﬂH semncsn&iueﬁorcwnauﬁiaeram&aargdass sulstrate, particles
zg‘gé{\] t Wg%ééﬁsogdhlé?l rtrﬁ’é‘ueét%l pg/i%' SR ‘%fp;%‘reatus for

I n accor ance
i nparﬁmmlactg suabf aacletevinge praneaayeﬂ'\@@eefﬂc &Eltovbfﬂ a cleaning

Ra8b Pl B AR e D PPN nefBReR A anBMae on 3

a sspit ratecksuppal tSerJ’ﬂeﬂ a ldeankeg diquids dbsar sueface of the

20 wafer while rotating the substrate, so as to clean the surface of

the wafer.

[0003]

In a cleaning process performed by such a cleaning

apparatus, there is a possibility that an acid chemical liquid

25 and/or an alkaline chemical liquid, which has been used as a

cleaning liquid and remains on a peripheral portion of the

substrate in the course of the cleaning process, might be dried

to become deposits, and/or a matter removed by the cleaning

might again adhere to the peripheral portion of the substrate.

30 In former times, since the peripheral portion of the substrate is

not used as a product, no special countermeasure is taken

against the deposits on the peripheral portion of the substrate.

However, in accordance with a further miniaturization of a

device, an adverse effect of deposits becomes actual. For

35 example, deposits on the peripheral portion of the substrate

may adhere to a substrate support arm or the like of a substrate
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~ 1 ~ML2OVI L IVET LTI MLAOAHI I ~I 1 ~ *000002* 2 transfer
mechanism |In order to prevent the adverse effect,
there has been proposed a technique for removing
deposits on a peripheral portion of a substrate by
bringi ng a sponge-like brush into contact wth the
peri pheral portion of the subst¥ at e (for 5 exanpl e,

Pat ent Docunents 1 and 2). [0004] However, since sone

of tggResdrt snethahysradhele dedéheao paevemtr shepadivieose effect,

of th b te, i cul )
heherschastiser mspaobedyn sectiriab®, (P FihaviigeA§EoSits on a
gggfn@éblﬁie@pgﬁﬁioheqf tamlﬁﬁliramtésb)b)bhrhn%hm agspborge-like brush
nge- rush ipto co th,.
T pdnEa: CcoBERret) tApopRatblutialy BRrHRR SBchiencugptrate (for
51 P280AmbI67 $4fent D B GHPHGRE okd DHE | NVENTI ON [ 0005]

The pres { invention has been made in view of the
above ci rtglﬂ%‘[jances. The object of the present

;BVentitoﬂ-lngR/@:r, p{)iﬂ‘tédgomieubﬁtdepesi:ﬂseeﬁﬁmg/ adhere to the
parat us a a substrate cleaning 20.ne b
of %?—'F'Bg‘telr@glQo?té%vpﬁg}:'a%pék'i%tskrag(@heﬁ‘n&g?gmg?gel Egsf_m end
an gnqalgg[(f(ﬁcgtrm‘ gulbgtnggat ¢hkyenmésna opossibility that these
sponge- | j ke rush. . ln_addition he furt oby. ec :
10 hed%Pgégﬁtmq’X/émi}i i r%mq\ﬁe‘%r J&dgyaﬂgk@égephgd%%%lge—l|ke
[Stoglgig{% fli;nm egnaact evithesHeosabsgratgs such a net hod.
pr nt i nvention, rate cl eanin
appar at usﬂ’e%t&f‘%i[‘r?%HP%%”Q&Jub%‘?sa?%@?1??}}. ng an end )
surface, ?émtoopam@heaal pe20DTn185F H A ear
peri pheral portion, the substrate 30 cl eaning

apparatus conprising: a substrate hol di ng mechani sm

15onfigured to rotpISQLYIORE QFsTbE | N bstrate
rotating (g&rjgim smconfigured to rotate the substrate
hel d by t[‘] bstrate hol di ng nechanism a

cl eani ng-Theuipdeseppl invemtbanihas ceaengonadet énsyjpivy of the

a Clag%r\]/'en(g;irlchﬂlijét%r{c%st.heThe object of the present invention is to

provide a substrate cleaning apparatus and a substrate cleaning

20 method capable of effectively removing deposits adhering to at

least an end surface of a substrate by means of a sponge-like
brush.

In addition, the further object of the present invention is
to provide a storage medium storing a program for performing

25 such a method.

[0006]

The present invention is a substrate cleaning apparatus
for cleaning a substrate having an end surface, a front
peripheral portion and a rear peripheral portion, the substrate

30 cleaning apparatus comprising: a substrate holding mechanism
configured to rotatably hold a substrate; a substrate rotating
mechanism configured to rotate the substrate held by the
substrate holding mechanism; a cleaning-liquid supply
mechanism configured to supply a cleaning liquid to the

35 substrate held by the substrate holding mechanism; and a
cleaning mechanism including a brush made of a sponge-like



35 substrate held by the substrate hol di ng nechani sm
and a cleaning nechani smincluding a brush made of a
sponge-like 3 resin, which is brought into contact
with at |east an end surface of the substrate during
t he cl eaning, and a brush conpressing nechanism
configured to conpress the brué%; wherein the brush
cleans at |least the end surface of the substrate,

ﬁnqtgﬁsiﬁa@éﬁkﬁq% bgoubﬁ‘ﬁhnltbecchﬁt_@dt W&Hr:]etrpeassggwog;fb surface
ar ne Yy e rusn C ressi ng nec ni sm .
b Be Y bblrate: fHRING thRe R &d| Bhfydft Compressing
apﬁ@feﬂ;tﬁbﬁ'tis?*{\/%hﬂgtu reldh€o owRpréssithdesrgstey! i ndri walerein

er par

smal | -di a 0 and a cylindtical

aris Branb: deaparat foast HuBEd SUTFCE ofthe substrate, under
shard ;stafte rNavisiehl Bge IPfudies sedsipratseil sant ehaedendéy by the
a circunferential, surface of the small-dianmeter part;

andPE4h COMPreRt NENEICENHYSMMon or the front

peri pheraﬂom@qi on of the substrate is cleaned by a
ace_ bet vveﬁn t he

connecti sur 15 l,ar.ge: di aneter part
and the IRE Preseniayenton 15 baBaubsthate,deaning abparatus,
| nv@itidremn i stHehebruighstinatied e$ eancyldndpipal agwmali-diameter part
wher ei n_the con e_ctilog surface thvveen he . h
10 argBdgi anetWingHCa!  JdRBIEHAIUREFEL oiPdREt eFORHAMOUS to  the
def th?adc?ammt_ r;@éﬁti;n?hé @f\cﬂ@ubfa@mfamél shbsteste is fcleaned
er era ortion.o ront,, per.i r ortion. o
PhebluparralBrbtenvigl siffadd SR eaRE ShRE famtir baloand the
[009@52 Tﬂ@-ip\?ﬁes&htpdmmtcjm_rﬂ}es ﬂ;batspfbsibﬁairalcbembngof the
appar S, erein an initial _shape.of the sh i.s
PSS hate o o8, Bt a0 ca FEHiSh, SHEFREET Detleen the
15 or |drge-didnmatet grartaald thhe &l -diemetiesrpartpor ti on
or the reﬁé\%@ﬁﬁi pheral portion of the substrate is

provi ded, the brush is conpressed by the brush
conpr essilige peebant snvehbi@0]s tBe Jikstpatearieaning apparatus,

P4 e B ERESB BB HPRRE e giameter part
t heansintihle- disafbtdianpater partt hee defogsel abgt eonpairassing the
o CHLQYh, ARG e &t B rihSi1ab8 rfBR B tRSCFRY peripheral
portion of the substrate is locally cleaned by the deformed part.
[0009]
The present invention is the substrate cleaning apparatus,
wherein an initial shape of the brush is determined such that an

25 excellent cleaning force for the end surface and the front
peripheral portion or the rear peripheral portion of the substrate
is provided, when the brush is compressed by the brush
compressing mechanism.

[0010]

30 The present invention is the substrate cleaning apparatus,
wherein the initial shape of the brush has, between the
small-diameter part and the large-diameter part, a cutout into
which the substrate can be inserted.

[0011]

35 The present invention is the substrate cleaning apparatus,

wherein the initial shape of the brush has a curved part between



[0011] 35 The present invention is the substrate

cl eani ng apparatus, wherein the initial shape of the

brush has a curved part between 4 the snmall-dianeter

part and the |arge-diameter part. [0012] The present

invention is the substrate cleallng appar at us,

wherein the brush has a cylindfical shape, and the end
surface 5 of the substrate is cleaned by an outer

ci 'tﬁé”ir‘?fa@ﬂﬂllé‘hét@rf;@@ﬂ andl e |drgisidiahtoie] paithe
pr esent nvel%tl on i s the substrate cl eani ng appar at us,
wherei n &4R01AL i al shape of the brush is determ ned

such t hath@mprkdeptcieiveattionlisatheagubstestd ateaningapparatus,
the end surface of, the SUbfut (rgate isS row de

t navBeURR FoEcBrTh d ByvIRAT G SPBREmA I iy Ehd surface

SWEQTaﬂhéf%ulBﬁ%ﬂé isThRgriedarny amvemtdroniicurmferential surface
subst rat %ﬂ' anl ng apparatus, 15 wherein the initial
shé)gferlﬁ €Mbrush has, in an outer circunference
t her eof [@cmg]out i nto which the substrate can be
i nserte ;}ﬁﬁ] The resent nvent| ({ gg
subst r at ENE|RE Up(sis E?Ee tch Binggpparatus,

COTWhéﬁéimgrﬂBﬂb@mﬁm e ofudes baru}sal is deterressedgsuch that an

f d t I
10} hepdislsibr Snian 9%r & 0T At ABRghr HEC, Ao Shitigee of the
| eaﬁjbmate ofs tprevidedsi whererthey sord<001i6] cordpiidssed by the

sent, invention is t su rate cl eani ng appar at us,
whe? &S CORRP E?%Séﬂgn@q'é@rﬂgfém i ncl udes a brush

rot ating [0G4pni smconfigured to rotate the brush,
and 2 DTYBL SRR LITERARCR SO AR QRS Wparatus,
15br ugherem Clnhes indtiat edhbpet hef 36hér ustugtot haspgin  an  outer
PR UFPerkcl 1@, 3 BRA0 RS0 hiGA The supsirate can be
necilmmrsed by the brush novi ng nmechani sm so t hat at
| east the[(e@fiSj;urface
The present invention is the substrate cleaning apparatus,

20 wherein the brush compressing mechanism includes a pair of
pressing members configured to vertically sandwich the brush
therebetween, and an actuator configured to move at least one
of the pressing members.

[0016]

25 The present invention is the substrate cleaning apparatus,
wherein: the cleaning mechanism includes a brush rotating
mechanism configured to rotate the brush, and a brush moving
mechanism configured to move the brush close to and apart
from the substrate; and the brush, which is rotated by the

30 brush rotating mechanism, is brought into contact with the
substrate, which is rotated by the substrate rotating mechanism,
by the brush moving mechanism so that at least the end surface
of the substrate is cleaned under this state.

[0017] '

35 The present invention is the substrate cleaning apparatus,

further comprising a control part configured to control the brush



of the substrate is cleaned under this state. [0017]

35 The present invention is the substrate cl eaning
apparatus, further conprising a control part

configured to control the brush 5 cleaning, by

varying a conpressive force applied by the brush
conpressing nmechanismto the brush. [0018] The

present invention is the substrate cleaning apparatus,

5 vheagimg, e varysfig hescomeykiseiveé darcenap ptiddabgt ehe brush
part and a Jarﬂﬁ-dianeter avi,ng a connection

rt h
surGARP rees sk inetian|sip -glﬂﬁr{%rt%h'part and t he

eraI : - di a[méjfg] part; the connection surface between

the | arge;di aneter part _and the small -di ape . t

is deforﬁ@& BW%F@%@W@BW ﬁeﬁ?’g@,lpstmgeﬁ&%ﬁpﬂ?&rapparatus,
spenwpeeem: tAepbrisiorhas d heylirahiicalesnpiikrdibnpeter grart and a
of the sHbstr%te carkhg‘e dlocally cleaned b %hcge h
der@ReadjAPEleE At DaiRE @ GUIECHGH; plirate between the
posfgrgendmieker qﬁ‘r‘oralrfﬁdighgr sn"tr?u-\éﬁaw';]eigan part; the connection
conpressi ve force ie (_t he, br sd .
rochuiToch bebveat: 3 taiietiabigtet U8R RORPHEE g1 diameter
SUb;ﬁértatf d@{f@mi?wgqppﬁnﬁfnes,singﬁmeebmushe thenfrant peripheral

art controls. the brush cl.eanin ar i

1 onpeE3EN. 8 e aeds pReiferal Byt By fe sdbstrate can be
COch%SB} rkgggmeghod%w stT]eIudiemgrm‘imj cpaeni mndfthéecontrol part
substrat e, The present i pvent i LS e :
subPniidsciba Pﬁgt'g’o\'ﬁpaqefatmé doraPEfH  Rartoty ovarving the
par toamrigssiive t héokreushappéiad ngbpy \theyi rirusthe compressing
conpressive force to the brush depending on a state of

t he Ps_ MPe to be cleaned. 25 [ 0021] The present
15 nventi on[0B@19he substrate cleaning apparatus,

br ush- sndi® B6senf TVRERRAT % The aibStPat8cciaaring apparatus,

wi t whetrieén bthes lcosdrals paot deirdiralsa tbrapeush ¢lranbnasiy varying

Intpna ot PeSURI £ 78 RE Ut s FRE b PPy the brush compressing
mechanism during the cleaning of the substrate.

20 [0020]

The present invention is the substrate cleaning apparatus,
wherein the control part controls the brush cleaning by varying
the compressive force to the brush depending on a state of the
substrate to be cleaned.

25 [0021]

The present invention is the substrate cleaning apparatus,
wherein the brush compressing mechanism includes a
brush-shape deforming member configured be in contact with
the brush so as to deform a shape of the brush into a
30 predetermined shape.

[0022]

The present invention is the substrate cleaning apparatus,
wherein: the brush includes a cylindrical small-diameter part
and a cylindrical large diameter part having a connection
35 surface between the large-diameter part and the small-diameter
part; and the brush-shape deforming member deforms the



The present invention is the substrate cleaning

apparatus, wherein: the brush includes a cylindrica
smal | -di ameter part and a cylindrical |arge dianeter

part having a connection 35 surface between the

| ar ge-di aneter part and the s | -di aneter part; and

t he brush-shape deform ng nenb deforns the 6

connection surface into a predeterm ned state such

t hatohed@shr edirgheanime can predetbireiadd [41028] suthe that a
present invention is the substafte cl eani ng appar at us,

5 Wirsieed deaphnacians berachie¥edne brush- shape
def orm n 0“03113) r to be in contact with the brush has a

concaved 002 The sent veption_is the
substratﬁ‘@ Ea%ﬁ%t 'FHPUS ﬁ%ﬁ %ir P%&R?QE{HQ ¥pparatus,
SSurypeeem @ecbhﬂébt Sbaiﬂﬁac@f of M thge b@ushn’slaapEO teforming
in cont ct Wi coni shape. [002

ThaaTabeta hedm rontaa il (s BTkt hataransaved shape.

apparatu ,ooz\lp rein a contact surface of the

br ush- sh ede ormn nb b
Che br us RGBT &Te b JHER 0D s tonaebslr6Fe d€palid dprpratus,
r ot @hiedeah axi %o@n&athesbrrﬁedre o[f00|2€d Hrespnr shape deforming

10, S Preltn e Wy cantestvil RBecoriet Mg Speo R fbe.

plortl on, azy:zs]{]egr peri pheral port| on, the substrate
cl eanin nmet
har deni n3NE BFGSANHAALENHP %sﬁﬁﬁg ‘??H{g?e @ggnyg,g apparatus,

bfummﬁﬁr%SlmtﬁethMrﬁme wfpptiye ndraisti-shaipey deforming

liquid to a ,su strate ni S rate .

bri AfFAYE HEOH redéﬂeaoﬂf?l%h o tg%n{bggts%*ﬁist a% afYmmetric
19 eashape with sespecetofa rbaatsubat axtie of Ahe 00a3h. The

present i m@g% on is the substrate cl eani ng nethod,

wher ei n: ush is conpressible; and the brush

cl eani ng The ppedent imdebtionaiy iangubstiater eksaniag onethod for
to the DSt dUb'sPdhte' Ravih§28h"endQukfS] a front peripheral
portion, and a rear peripheral portion, the substrate cleaning
20 method comprising: compressing and hardening a brush made
of a sponge-like resin by a brush compressing mechanism;
supplying a cleaning liquid to a substrate; and cleaning the
substrate by bringing the hardened brush into contact with at
least an end surface of the substrate.
25 [0027]

The present invention is the substrate cleaning method,
wherein: the brush is compressible; and the brush cleaning is
controlled by varying a compressive force to the brush during
the cleaning.

30 [0028]

The present invention is the substrate cleaning method,
wherein: the brush compressing mechanism includes a
brush-shape deforming member; and a shape of the brush is
deformed into a predetermined shape by bringing the

35 brush-shape deforming member into contact with the brush;
and the substrate is cleaned by bringing the deformed brush



The present invention is the substrate cleaning

nmet hod, wherein: the brush conpressing nechani sm

i ncludes a brush-shape deform ng nenber; and a shape

of the brush is deformed into a predeterm ned shape

by bringing the 35 brush-shape_deform ng nmenber into
contact with the brush; and the substrate is cl eaned

by bringing the deformed brush 7 into contact with

t hgnesdkgitaiceoRittndhe éndrsunfacepardad firontiperipberal portion

rear peripheral [ of t b te, [0029 Th
pr e trqaﬁv‘éﬁf'ﬂ)@%%?p%?g't%& agzhﬁgﬁﬁégﬁaﬁaﬁ‘ér Eldi ng] a 5e

cogputer [glolczg]am execut abl e by a conputer to performa

substrate_cl eani ng .net hod,.for .cl eani ng a su rate .

navi ng. al M StadeVeatipRolt pevipngRatsdpRbncluding 2
SaHEEmb@Qérpprrbgh@n‘rﬁl exeomta'fble, Byreasueshpaitter cteaperform a
met hqd .coppri,si ng: a st coppr essi ng a .
har%—&ﬁtﬁ@@ gﬁ@ﬁ”ﬂaﬂ%e@focg foBofiseA T e qgéﬁrb%tﬁteb)ﬁ%vmg an
b:r Lé?rlikjCQJﬁlrfG@é?id@gfr@mhagirﬁme@Ispeptioh,sapdl @i mgaa peripheral
cl eani.n iquid to,a substrate; and.,a step of.cleanin
ChepO it 1t ShiP3Fatkioia OHeS nETcHiRd SFpBirifings e Step of
Cortttﬂﬂbrwssihggfggd has*tleamnggw brushaneaaé dfhe sponge-like resin
subst rat e. 15 According ta the pr t .

107 n Rt Pobrusfor amerssi shethafisihe A pstep of supplying 2
SpwggﬂlihgflihpwaP tby apresistrgtehealndush shep af deasing the
an e su e of. the substyr e prush j .
co %t;@é‘.eag‘fhﬁ'él,ngé”ﬂaﬁ?}%e@%'&%n%&ebE‘r‘%ﬁhm:té contact with at
i nclreaas exh durd sgrfdwe of éhei swbstatehat a cl eani ng
force of Qﬁﬁ%‘?f ush can be increased, whereby 20

deposits ng to the end surface of the substrate
15can be eAfemtdingl yo cthearprd:sewWtein v étioni swireed aa substrate is

b f e
o G . AEHISHIATHEE BY, idstho the brysh onto at
ot hierastfan endsurdacewsi yhel sustrgtan tbedbryshfisceompressed.
f ' | f . .
g;’g@ﬁ%%&?lg%q\eass B?rtg}eoiﬁ[qle@@ﬁ[)samefgéé@d‘ ﬁrlﬁg{ﬁ% cleaning

porti on strate, a proje
par $o Itindtng deahingdorearafntse braistocadbpyincreased, whereby
o] g S -an
2f BREBSIAST LB IS b ARG erft MIRFALRTof HHE M Bt HEE Ncan be
f or efflechiviely cheamedi ph&¥henpsherenis THaed aa brush having a

;;??Héﬂ—%iﬁﬁ%t@' | 95A! 1 4G epneskdu- didfileteP PARCSt iWHich are
continuous to each other, for simultaneously cleaning an end
surface of a substrate and a front peripheral portion or a rear

25 peripheral portion of the substrate, a projecting part having a

higher hardness is formed by compressing the brush on a
connection surface between the large-diameter part and the
small-diameter part for cleaning the peripheral portion. Thus,
a substrate can be locally cleaned by such a projecting part

30 having a significantly increased cleaning force.

[0031]

According to the present invention, when a substrate is
cleaned by a brush by pressing the brush onto at least an end
surface of the substrate, a brush made of a sponge-like resin is

35 used. The brush can be compressed by a brush compressing

mechanism, and the brush cleaning is controlled by varying a



30 having a significantly increased cleaning force.
[0031] According to the present invention, when a
substrate is cleaned by a brush by pressing the brush
onto at least an end surface of the substrate, a
brush made of a sponge-like resjn is 35 used. The
brush can be conpressed by a b%hsh conpressi ng
nmechani sm and the brush cleaning is controlled by

- varggip rasSiveC PORIE i waefwmtomm@ Wh@fbrulihusleéﬂﬂmg can
brysh cl eani ng can, be optim

oaha opsruead. s daneis ddharing do gENRRst Theseng surface

canpfogheiUesting raheveeectiP8B2fenfoved. exanpl e, by

control li Eﬁ t22f cl eaning by varying the conpressive
force tol ush during the cleaning of the

StSUbSt r?ll_t Fort E&aﬁhpﬂ?l By E@hcﬁbmh@ bFect@mamhbe@wvehy|ng the
ine. To be. sihle to
sy the oL ALEAE BTF Heing, of the
ar sdbstyhte, ftﬁgfblédnh‘!(g tfbﬂc@rdaﬁ?hgta?cr:]dﬁtr\dﬂsmwim tlmn% To be
ressive force is ie n en .deppsi t
ad @??9{ % oltt e %Qﬁ%?f%r{é’ eﬁ’gp VoS ed'Hy O?ffdaui‘ffl"fh deposits
it E%ﬁ?@h RGN bfbeeggwlrremmégdf@we:arstlya&mowedcbyaﬂee brush to
e aning force. .In .addition .

canwg‘éa& mgaes%gebg)rggeg; 1%|pcp|acfh a ﬂfe’?sdz é\&?s firmly

brt@?hégwm?atmlsumraeé amlrentoeeet by geadudldy amtreasing
a c ndrica [

Slnirestiveniaes i5 85 & Wieiakis thectiiiig force. 1
beta@egnérl‘ﬁ,eta tBéamﬂ@ @mltf&onpaan badcdmizolled. To be specific,

i amet er ef or ,
ST SERabrih FNE S Bhichufedls bmalk dipmgter part
155Ebangaaecyl$ndoncallIlargée@mdebgr tpertdefiat iedceatinuolus to the

this ne ing, a t

or Sl B VoA ALY Mh @ ARTEAIGhY S AEE IfeflBen the
deplmgbsdiam*rﬁtgr@mﬁranq the smalrdiginaeter part iisrdefiormed by

adat A ForiErhstinsthenish, 0 Ppiphfal Boftfon of the

cl esumbsgatbyISZBJGEHWdgamatbnbyetbﬁvdd@rm@dt dame In this
Obruﬁﬁ ﬂgpﬁﬂgé}ég'y?ﬂgaa %?ﬁéregly@ Eéttrcﬁfﬁe T.%ﬂ? 2 Lleaning

spe ng”on stra
st apesition hears tiss taoatteo ed hsad:rrmpdsposltédﬁémlwgadherlng to a

t hﬁB?@gﬂ%ﬁ? Fd 2P0 09 the SABLEtkeCaibe BB dIlEremoved.
[0033]
In addition, it is possible to control the brush cleaning, by
25 varying a compressive force to the brush, depending on a state
of a substrate. To be specific, depending on a type of the
substrate and a state of the substrate such as deposits adhering
thereto, the cleaning is controlled by varying the compressive

force to the brush. Thus, the brush cleaning can be
30 appropriately performed depending on a state of a substrate
[0034]

According to the present invention, when a substrate is

cleaned by pressing a brush onto a peripheral portion and an

end surface of a substrate, a sponge-like brush is used. A

35 brush holding mechanism has a brush-shape deforming member
that can be in contact with the brush so as to deform a shape of



force to the brush. Thus, the brush cl eaning can be

30 appropriately perforned depending on a state of a
substrate [0034] According to the present invention,

when a substrate is cleaned by pressing a brush onto

a peripheral portion and an end surface of a

substrate, a sponge-like brush9s used. A 35 brush

hol di ng mechani sm has a brush-shape deform ng nenber
th%é%ﬁ‘u?ﬁ id“tocsn%?édeﬁféﬁﬁiﬁétedw | SThass, tthaleftaape of the
a shape of 9 ¢the brush into a predeterm ned.shape. .
ThlrUsheCaRapee ofa RO PHBIRIN c¥Arisd aQBPSB%i'%GeRﬁ deposits

vard edefeBefsitRg ibsigaesitosbeadlbenet) whelrbBy an appropriate
substrate™t o be cl eaned, ereb n appropriate and

2 ¢ a
ef fared iaféeeliva i ag NG 4 @rPS%/fr?éaf.‘e * BRI EF
5DESCRI PTI ON OF THE DRAWNGS [0035] Fig. 1 is a

schematic structural vi Wégi n trat
cl eani ng appa 8 i ES" MM% to

the 10 prgpew} invention. Fig. 2 is a plan view
showi ng an inside of ,the subsirate

in the fifige %ﬁ%cﬁji%ﬁmaE%FBﬁ%ufaﬂvﬁ%w BﬁBgﬁﬁarg‘tg‘?bS“ate

| nveRHiAg Fghardtus ansertfipsyl eniteydishemt naccordinng to the
detail a ~15 cl eani ng mechani sm provi ded on the
10subREeSE IVRIMEIAG- apparatus in the first enbodi ment

accor di ngriigo phig Br praMtviemn\stdwiorg dn dnside@)ofi shansubstrate
enl arged séctional view gf a_brush %f .he | eani g
mecHEAYRGp AR AFUSH 1] h@‘%uﬁﬁtr £ cqcﬁﬂ?ﬁ"ﬁ dgprding to the

apppFas ésst invéRBohi.r st enbodi nent according to the
present inventjon, the

D e O 4 BRI B BTG Sgetan -

15;r:c%%ﬁgggcwnﬁe@ﬁﬁg{ﬁﬁsfﬂroetcféct. &hg. thei ssebdlirat& cleaning

O SToRmeshy e e B BlEtihebardBor el spe present
firpivertibadi ment according to the present invention.

ﬁ;glf?ggz Fl@i a?a r}lsaélqegnlsaer%téoo@%lctivdn%"l’ 9feV? of a brush of the

cleaning mechanism provided on the substrate cleaning

20 apparatus in the first embodiment according to the present

invention, the brush being in an uncompressed state, and Fig.

4(b) is an enlarged sectional view of the brush in a compressed

state.
Fig. 5 is a block diagram showing a structure of a control

25 part provided on the substrate cleaning apparatus in the first

embodiment according to the present invention.

Fig. 6(a) is an enlarged sectional view of a modification
of the brush shown in Fig. 4, which is in an uncompressed state,
and Fig. 6(b) is an enlarged sectional view of the brush in a

30 compressed state.

Fig. 7(a) is an enlarged sectional view of another
modification of the brush shown in Fig. 4, which in an
uncompressed state, and Fig. 7(b) is an enlarged sectional view
of the brush in a compressed state.

35 Fig. 8(a) is an enlarged sectional view of another
structura! example of the brush in an uncompressed state, and
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15

20

of the brush shown in Fig. 4, which is in an
unconpressed state, and Fig. 6(b) is an enlarged
sectional view of the brush in a 30 conpressed state.
Fig. 7(a) is an enlarged sectional view of another

nodi fication of the brush sho in Fig. 4, which in an
unconpressed state, and Fig. ) is an enl arged
sectional view of the brush in a conpressed state. 35

Flt Big ?(Eﬁbl)l %%nf@rﬂf{a@gﬁdsg@otmﬂl wiiew off aret hlerush in an
structural exa e of the brush in an unconpressed
st GPEIPTESsed OS{%eg 8(b) is an enlarged sectional view

gfl t he gri@htg nisAnan C@mafgse@dlsletartomalﬁ\gew ofs sil another

nl arg sectiona 0 t th t t I

exéﬁﬁﬂczué?' EKamp HﬁgeFPH‘? rIlO |2ngn ELI a?gcragc e

SGCLI OnaFl e i ??( efnbhrfge(:da;se@mlmfal view bofughmsgdification of
in Fi o (c) are a schenat

sh&ﬂﬁﬁ?j bgmﬁj Fabe of a brush of a g?elaﬁl \ébev\s

mechani s gy, ovlgg@l) oo i(cgubate atee stbamaﬁgcappamai ushowmg
n a.secon odi.ment

RS RS E By B LR g e B broea on
lsamﬁubdtt:ra‘fe? clb%maganappbaagﬁi sacta or&seconcéwecmbodlment
anot her  str exa F

anaé:ﬁpéfjﬂ&l% gb@oﬁgpsgﬁgw% %tw %ﬂgphertg%&%ééve force

st ?ﬁﬁlt&cﬂkhék@tmigv;amedle brush. Fig. 14 is a

schemat i tura t

cl eani ng é%‘pét:ia{%gnl ﬁ"?%gﬁﬁg%ﬂr%& |S‘nr}tai%t%\; g?c@%ﬁher plructural

tﬂ%xa@ﬁpis@mif ﬂma/gnUSbn Fig. 15 is a secti onal Vi ew

showi ng i et L ;

provi ded"J(?)Ql tLg %bg fs‘éa?&%é %gh%g]ggg&a us |n twe another

thlgtduetrmtﬂle)fampdaemfrmm@rueht he present invention.

H g. 16(%)9 ea&n%n.i,(ﬂ{e?l%%tﬁrgEF@Jﬁ'raYW%OéhémnBré’%@bstrate

and ush-sh ormn
of dleani® apeamatigs mhanltmeOr@vthmijn@ﬁnthéCCOFdlng to the

Zg?@,tre(r?%ﬁg '%‘lé’%?ﬁ @%rzggﬁ{ atus in the third enbodi nent
Fig. 15 is a sectional view showing in more detail a
cleaning mechanism provided on the substrate cleaning
apparatus in the third embodiment according to the present
invention.
Fig. 16(a) is an enlarged sectional view of the brush and
a third example of a brush-shape deforming member of the

25 cleaning mechanism provided on the substrate cleaning

apparatus in the third embodiment according to the present
invention, and Fig. 16(b) is a sectional view of the brush in a
compressed state.

Fig. 17 is an enlarged sectional view of the brush and

30 another example of the brush-shape deforming member of the

cleaning mechanism provided on the substrate cleaning
apparatus in the third embodiment according to the present
invention.

Fig. 18 is an enlarged sectional view of the brush and still

35 another example of the brush-shape deforming member of the

cleaning mechanism provided on the substrate cleaning



invention, and Fig. 16(b) is a sectional view of the

brush in a conpressed state. Fig. 17 is an enl arged
sectional view of the brush and 30 another exanple of

t he brush-shape deform ng nenber of the cleaning

mechani sm provi ded on the subsfrate cl eaning

apparatus in the third enbodi ht accordi ng to the

present invention. Fig. 18 is an enlarged sectional

vi %? rakt(18 R Usie 2tirat ienhbodhmaimt eicoed bgp! €o ofhé hpresent
brush-shape deform ng nenber of the cleaning
medh&ﬂﬂ@mrprovi ded on the substrate cleaning 11

appar at ugign fdeid i ?brﬂabgdungetti@mrdim b the brush, an
present invention. 19 is ,an,enl ar ?d sectional

Fi g.

Vi @lfeimatie EAmplarof ihe b whane garerar ngpdicmber, and
5br ﬁBrﬁEﬁpﬁjﬁﬁépﬁ M &G ETEtheadldaning raedslardenperbvided on

menber of the cleani ng mechani sm prqvi cﬁ_geo 1 he .

subSer atebetradni fgeaphag aﬁP@qrﬁ’tFEe hi eEJB'JHi ngfpodiment

SRt e oo peationn B8 201 o

_ g i ew of anot her ru
of the brfigh2016s @E‘s‘?n&iﬂ?cﬁéﬂcg&é@mc 9F ang {éMtfuctural
| \\GMIEte dOf¥E]brbishst Enbodi ment A first enbodi ment

of the present invention is described 15 concretely
10pel ow with reference to the acconpanyi ng draw ngs.

Fig. 1 isgESthamaE FGRICARRYINGI@UTSTIEGE 14V & NG
cl eani ng aooap&at us in a first enbodi nent according to
t he prese[rq vention. Fig. 2 is a plan view show ng

an i nsi deFitbeEpbodient] 20 The wafer cl eaning
apparatu cludes a c

s, 1.1 hanb, 2. _Disposed i h .
chanber 2“‘i]fér spt OURIERE P EAF B[ﬁ%‘?ﬁtt (1)nven9|otn Ts described
15'(“gf¢drﬁ><ﬂte?ttb|ly t@@@@* Mﬂhgr@ﬂwent‘e to &8 acandotpanying efrawings.
erel nafter si referred tag as " a :
substdrate'™ 8 SBEEE'?(%Elﬁe rH)?g‘éré)agh%vrvn\Agﬁggvr'é?y\énga?ﬁ{e cleaning
spiapphstus3 s a5 firgtadraboidibemy aotatdiag hioutie a present
shaft 3 .bx aFm)t%r.4 . . .
invention. ig. 2 is a plan view showing an inside thereof.
[0037]
20 The wafer cleaning apparatus 1 includes a chamber 2.
Disposed in the chamber 2 is a spin chuck 3 configured to

horizontally absorb and support a semiconductor wafer

(hereinafter simply referred to as "wafer") W as a substrate to
be cleaned by a vacuum absorption. The spin chuck 3 is

25 capable of being rotated through a shaft 3a by a motor 4
disposed below the chamber 2. In the chamber 2, a cup 5 is
disposed so as to surround a wafer W held by the spin chuck 3.
A pipe 6 for discharging an air and a liquid is extended
downward the chamber 2 from a bottom part of the cup 5. A

30 loading and unloading port 7 for loading and unloading a wafer
W is formed in a sidewall of the chamber 2. A fluid seal 8 is
disposed between the shaft 3a and the bottom part of the cup 5,
and between the shaft 3a and a bottom part of the chamber 2.

[0038]

35 The wafer cleaning apparatus 1 is further provided with a

cleaning-liquid supply mechanism 10 configured to supply a



di sposed bel ow the chanber 2. In the chanber 2, a cup
5is disposed so as to surround a wafer Wheld by the
spin chuck 3. A pipe 6 for discharging an air and a
liquid is extended downward the chanber 2 froma
bottom part of the cup 5. A 30 | oading and unl oadi ng
port 7 for |oading and unloadiﬁé a wafer Wis forned
in a sidewall of the chanmber 2. A fluid seal 8 is

di Sd?@éﬁ%@ehgﬁ?d‘ taed shaldedai dniét%é?ﬂ%hﬁ’ngafdorﬁfgured to

the cu betvveenthesat 3 nd a bottom

of bﬂh@f‘cl‘ﬂ#ﬁj@ra peripbesal PRtigR iR ?‘é‘?‘rtg @dhl"%“lb‘? sface of a
appwgfaé,qul is further provided with a

cl eani ng-1i cgw d supply nechani sm 10 configured to

supply a [PH3 eani ng liquid, and a cl eani ng nmechani sm

520 confi glblﬁ@dcl@an#fd;ﬂ%nﬁhe%@plﬁ}efh@@fahsﬁwtllcpnmcludes a

i ncluding an end surface of a.L wafer W [00

cl ef&ﬁﬂﬁgﬁlﬂﬁqGﬁ@@Gﬁpl'ﬂuh‘i’ed?%@n’l19 mﬁﬂ‘{&i@ %bove the cup 5,

Iaﬁ%;bdﬁeéﬂ -8fde: nggl’?:rnfilﬁgdh@@l?c?'rﬁoﬂzlél dlli'opgﬁgﬁogiéavén a rear
, cl eanin i qui d_nozz

di sydseaf @nwafeéaw h%l.ddgyo&%easw gk ar %9n{\ﬁé‘?%é]tﬁ these

chugkng- s@@nn%‘PéSﬁhﬁ 88 doomné- sitde  and the rear-side

cleaning-lig nozz and the ear si de

10c| eqﬁaﬁ@ngrqumui @@zzﬂé 1111, 31Pea 47O PETRC gu%lsan'ng liquid supply
g: :@m@ng1p:aqutéﬂd8taop+eyar Ride t@a@n@mqﬁar .T;umy pipe 13b,
| S respect,) ve
enckeSHE G- frdﬁﬁP%yoéngﬁegi hgese gifent-sihpl § %pﬂrﬂé'g liquid
13as@pgiy hﬁp@eamas'aied cﬂr@mew kideii cleanpmg Yiguige suidily pipe
alr e g nnect ed t%‘i nmon cl eani ng

Sout 50 285 16N hSefed fihg coaantbd cleain it RRY Sunply source

150! egpi ngﬁ&'dléialhmgﬁlﬂl@ﬁhd |sS§ng§[§I¢eeron’i tha @I@Iatnmgahqald supply
center of throu

fr ontuesad 2 pEERi n ATt el SubRR i oPpe TalGaaN A of @ wafer
frowt tﬁ'rd@ghltttﬁmifmﬂ lsthe ¢le@aini g liglad. swpplye@melgma and the

Bl B B 9014 RSB g 'W;?é'rd%)\?%ﬁﬁ’%ég#quid
t hesuppliedi fioral eaai deaning-dquilipripplyi peutéd Badonte a rear
20 P35S TESE W U ERGGER, R 0B 68 iehmo-tquie
cl egnbpgyl pipe d Bbpphy pheerdBbside egarmpgdliquth nozzle 11b.
;ﬁg¥§s ﬁ' {]cqu i%:ﬁ%rafnegsﬁﬁﬂihv&hle%pqﬁéofﬁéegnwr% rear-side
cleaning- I|quid supply pipe 13b are equipped with valves 14a
and 14b, respectively. A deionized water and a chemical liquid

25 may be used as a cleaning liquid.

[0040]

The cleaning mechanism 20 includes: a brush 21 made of
a sponge-like resin, the brush 21 being configured to clean a
peripheral portion and an end surface of a wafer W; a rotational
30 support member 22 configured to rotatably support the brush
21: a pair of pressing members 23a and 23b configured to press
the brush 21 in an up and down direction (in a vertical
direction); a cylinder 24 configured to impart a compressive
force to the brush 21 through the pressing members 23a and
35 23b; a turning arm 25 configured to turn the brush 21; a shaft
part 26 incorporating a turning shaft serving as a turning axis of



25 may be used as a cleaning liquid. [0040] The

cl eani ng mechani sm 20 i ncludes: a brush 21 nade of a
sponge-li ke resin, the brush 21 being configured to
clean a peripheral portion and an end surface of a
wafer W a rotational 30 support nenber 22 configured
to rotatably support the brush1321; a pai r of pressing
menbers 23a and 23b configured to press the brush 21

i n ﬂ‘i‘euﬁuff?l‘i'mgdoéiﬂnd'zsf‘?t hAa (a nt@n’fWg“&ﬁJi elevatmg part 27
di rection a cylinder’ 24 conf| ure to |ﬂ‘8art

confiteyPoratingr de WENIMG kﬂ"@§h Pishr eRfyiigHRed to turn the
Pr eggtiiagTBRRESS %?',ﬂréﬁﬂt@@ Eﬁé t&ﬁuhb%ﬁgftﬂfﬁh%an elevating
conflgured to turn the brush ; S E

i ncBigranisny conlienrRg $Rafl e‘é%trevﬂﬂ:f? vt (st igally move)
aXi gh@ftukAing Rk Wi ng arm 25; and a turning and

el evati ng art 27 incorporating a turning nechanism

confi gur elP®d1durn the turning arm 25 by rotating the

Tl oo hRL 3 ASCaNBCRLRMEII MewTRIRAMEM IPONLBET BRtail the
e e urni n
Ly RN ngomechenEm s T ToLet OB SRR L ReITRE 42 has a

mf@yﬂﬁﬁ@ldaﬂ@ﬁagé' gt Ny VBptedlly nextdied 6@1 atA opigton 24a of
ort i ndri cal shape, t

| h
1Q/ergh§apy n@i)@tre@(ﬂeovewgﬂlgy%/ A25%6s ofN1 pN$ikle C(f;‘flqli@errotatlonal

24 \f,@bpowl Hn\érﬁBéiieTéZan CoAheeted t&QhreobattmaQ4a is a brush
suppor

po ted to the n 24a. i.s
pru§pr§u"§ AmReivelasgiat e ve oy odfrid 1B degenter of
i n aheewtiyh Of1. thelobﬁeksbnalof/%hleob/ﬁusﬁ@ﬂﬁoﬁthméaﬁm 21a is
support, nenber g% |xe on a center of th r%b The

pr e$LiGty %nﬁeFeQ r Hesti9g
1%s Upﬁﬁﬁ Qﬁegsﬂn?v@ﬁeﬁmétSQGaaGSé f@ﬁedt(m | db&le:oeald surface of

SUPRRE! TERBShatZsu R e RUHBEF BEnaE o ChAE bagreen the
i s brrash §'th1plporn/\heerrttj’e? pilat and 2tee mnfpﬂdrepcgﬂ;sm@em%ber 23a
5. B RIS SR8 IRET of S Seinder 24 1s
21a,w1$bdthh tihe boweh pﬁ*bsssragldwewhbdrmb\ﬂsrelelvated together

240SRSSHE BRIt RIS RSB Yhe brush 21
nen‘rsamvﬁmwd)e?twemcthdwmmén rpi&erssMgfmmnlbm 43a and the

lower pressing member 23b is compressed. Namely, the
pressing members 23a and 23b and the cylinder 24 function as
a brush compressing mechanism. Both of the pressing
25 members 23a and 23b may be moved to compress the brush 21.
In addition, another actuator may be used instead of the
cylinder 24.
[0042]
The turning arm 25 has a square-cylindrical shape that is
30 horizontally extended. The rotational support member 22 is
rotatably disposed on a distal end part of the turning arm 25.
Namely, the rotational support member 22 is rotatably
supported by a pair of bearings 31a and 31b disposed on the
turning arm 25. A pulley 32 is externally fitted to a central

35 part of the rotational support member 22, and a belt 33 is

wound round the pulley 32. The belt 33 is horizontally



a brush conpressing nechanism Both of the pressing 25
menbers 23a and 23b may be noved to conpress the brush
21. In addition, another actuator may be used instead
of the cylinder 24. [0042] The turning arm 25 has a
square-cylindrical shape that iis 30 horizontally

ext ended. The rotati onal suppoﬂﬁ menber 22 is
rotatably disposed on a distal end part of the turning

?Lﬁ’f%br}dé@w ¥n i:ritgdg%@é&@w tt]?élﬂﬁﬁhﬁngeﬁh?f 252_di Igwlside the
oly  supporte a . pair ear i ngs a_ an
di strb’cfé‘é'agcﬁfrﬂhggr Fnﬁrﬁ’ﬁa dibapsed @A%ﬁ&'ﬁhesot ng Mot 34 that
?ﬁi%{ﬁggg?/oﬁié b@fdtt:ém %ngahesﬁimhg {sfmgng. A puléey 35 is
t i support. nmenbe , a | n
FouhaPOREtyoFY 8y rasatianal isHart si e cohope, Braf ptekig motor
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[SH e urni ng m s re. 1 s | SpOoSse a ru .
r ot &EIVHYI nERSr n?sgftqrhgg"'r i efi'%g@%ﬂ?ﬂ%\l b%fﬁfb%%plnale@@?r 22 is
t herdtatat thraug R he b ditl 33y witeleby dhepmassh 01 B rotated.

rotationa]aqslb t 34a of the brush rotating notor 5 34,
and the is wound round the pulley 35. Thus, by

drivi n? :mé E{?r@fxiﬁ‘ﬂalhbfﬂ\gi :rp;argtgbbrtale sgmmg ammbElSéZEhere is

Is _rotate rou er the brys 1 .
101 5 fiset aUrnoB4a1aMos8 G ISrE BraTyarKLaRdetie bY @ pair of

t urfikitgg ahenbers 139 elisposdd dhxed @pper pag shdf & Biver part

e ey Bhlray SR A5, 7% BuPiig Shal L7 sytended to
| nstigke tuPgifdg aMdelevaniag. pdie2 Vurtrong s bkt sI38fti part 26.

ext ended f % e turning and el evating part 27 through
the shaft Cg%‘? 26. [0044] 15 The turning and

1%l evat i ngrperturdingnahddetevatingspagt 27 inoidesiaubloysing 41
L B8l PR hoch oL dihg afifare'zs, ana
whi a htu ravi g divepd st simst 2 eandiea meelevagingl mEhbanismi Ag which
TR b e e TS nb U 0 it Bhepfahim 42
| owhasemndnotot ferttwrning 4Baf tA 36tatithas shnftdfi thegnotor for

20 2 H L, 1 PR ] oG gL B RGPS et 3.

Thus, by driving the motor for turning 43 in rotation, the
turning arm 25 fixed on the turning shaft 38 can be turned.
The elevating mechanism 45 has: a support member 46 for
rotatably supporting the turning shaft 38 through a bearing 47;
25 a ball screw 48 with which the support member 46 is threadedly
engaged, the ball screw 48 being extended vertically upward
from a bottom part of the housing 41; a motor for elevation 49
for rotating the ball screw 48, the motor for elevation 49 being
fixed on a bottom plate of the housing 41; and a guide member

30 50 for guiding the support member 46, the guide member 50

being vertically disposed in the housing 41. Namely, the
elevating mechanism 45 can elevate and lower the turning shaft
38 by the ball screw mechanism, so as to elevated and lower
the turning arm 25.

35 [0045]

Fig. 4(a) is an enlarged sectional view of the brush 21 in



The el evati ng mechani sm 45 has: a support nenber 46
for rotatably supporting the turning shaft 38 through
a bearing 47; 25 a ball screw 48 with which the
support nenber 46 is threadedly engaged, the ball
screw 48 being extended verti ce%l ly upward from a

bott om part of the housing 41, notor for el evation
49 for rotating the ball screw 48, the notor for
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For Cleaai gy ashehy enPREESFego Pt hadE R 21 As
1%?@%5@;‘% aﬁﬁﬁeﬁ,ldtlbe beusthadd i is Riade 4¢b)a splmemge like resin,
i S presse ,
53bad¢ POty Pbfleatsend AL Bav, PE, BERERY ¥ Fedles 2 resin.
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2000 YblN ReCerteTq e 8 P8 ieT, 4 MpBtafoRad Hieftd F&imay be
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20, DI s D AETRER e i T8 a3 potveter
i s athesskétdne W PEEK) aantbtaalpolyethylene terephthalate (PET), is

preferred.

25 [0046]

As shown in the block diagram of Fig. 5, the control part
30 includes a controller 61, a user interface 62, and a storage
part 63. The controller 61 controls the respective structural
elements of the substrate cleaning apparatus 1, e.g., the motor

30 4, the cylinder 24, the brush rotating motor 34, the motor for

turning 43, and the motor for elevation 49. The user interface
62 is connected to the controller 61, and is composed of a
keyboard by which an operator can input a command or the like
for managing the wafer cleaning apparatus 1, and a display that
35 displays a running condition of the wafer cleaning apparatus 1.
The storage part 63 is also connected to the controller 61. The



m ght contam nate a wafer W a hard resin, such as

pol yet her ether ketone (PEEK) and a pol yet hyl ene
terephthalate (PET), is preferred. 25 [0046] As shown
in the block diagramof Fig. 5, the control part 30
includes a controller 61, a user interface 62, and a
storage part 63. The controll $ 61 controls the
respective structural elenments of the substrate

cl %QB'ré‘@eaBB@f %Bss%r@sga céﬁ?rdmb%gwfotrh@ontrolllng the
cylinder 24, the brus rotating notor 34,

th
f orresp@Chivey SESLICHARP I IRACTRRIAS 18y D8 SpntoNesd offithe wafer

US%ebﬁtﬁéféﬁﬁarﬁﬁJé SlcoﬂﬁGCtaGObrtdl]ﬁahﬁ ¢ont i kielg @he wafer
and i s conposed %&’ bg whi ch an oper at or
carf eapmgé%mﬁ% Brp? Mka Predetrin ‘?1‘8 PHucess, i.e., a

S‘A'af[ﬂ*oc‘és%ame%gp@ppa'rﬁféispﬂocéy%d r@zc@pépiéiysﬁm@d 3% a storage
ISp &%(sarunnln condition %}h er cCleanln

CppREAl i O thiaratalGRarS. o Ne Sip GaE sRRdiy dy may be a
th%&m*dr‘% '\Aﬂﬁlcﬁlrs ohe $§<ecﬁ‘t9bég©rp@faty 62 stQDeRGM, a DVD,
contrglﬁg{oram or contr I1in tive

st rafk BARMATY: W TR o 35@ EROURDIG, £V s o Alternatively,
cl @Wétg‘)épﬁ?éyatblébﬂulté?@yatrrafn@,fgmﬁﬁe&ﬂ Ofromgkan@thhe apparatus
eani ng,su rate ertrorma et
105 Hireuiah dodeticatest bisssTarbexpEiPitne. biocestiiolfET,g1 reads
'_I_ﬁe&li?raﬁfb lékehﬁtta@r agglvéf@Obttwe@fg gélapfet bazegd par @ Gammand
St Oor a ar
T R R A B B whEF b Y pr B Brocess 15

”En@ébfo\ﬁme?@ udeothe covabl efttheecoAtitdrerabilvel y, a
reci pe yol@{s f]wtably transmtted from anot her
appar at us { rough a dedicated |ine, for exanple.

15The cont rQeker aﬁil dip@@tlonutfoandeamngt @s vaaf#rveN by such a
proce m t he user

mt‘@ta?%'\Ef??CI 'r\ﬁngp&wag“ r]eﬂsetdgrsﬁf'npe ‘process is
perforned[a(m@] the control of the controller 61.

00471 IR 5Ky vETs IRBHAL el e LIRS 2 MRl warer w

[ 0048held byatiere pinschuaked. i Athert hthe pretssin@, menaber 23b is

20, "UEH byl BY bk SR MERL B By tins of the

pr edelinder n2d, dictthratetbg beask 21 thesandwiched between the

pressing members 23a and 23b. Then, the brush 21 is

compressed and hardened. At this time, as shown in Fig. 4(b),

both of the small-diameter part 21b and the large-diameter part

25 21c are compressed and hardened, and simultaneously

therewith, the upper part of the large-diameter part 21c is
deformed so that a projecting part 21d formed.

[0049]

Under this state, the motor 4 is driven so as to rotate the

30 wafer W together with the spin chuck 3 at a predetermined

rotational speed. At the same time, while a cleaning liquid is

being supplied from the front-side cleaning-liquid nozzle 11a

and the rear-side cleaning-liquid nozzle 11b, the brush 21 and

the brush support member 22 are rotated by the brush rotating

35 motor 34. Then, the turning arm 25 is turned by the motor for

turning 43 toward the wafer W on the spin chuck 3 such that an



cylinder 24, so that the brush 21 is sandw ched

bet ween the pressing nenbers 23a and 23b. Then, the
brush 21 is conpressed and hardened. At this tinme, as
shown in Fig. 4(b), both of the snmall-dianeter part
21b and the | arge-di aneter par% 25 21c are conpressed
and hardened, and sinultaneousl? therewith, the upper
part of the large-dianmeter part 21c is deformed so

t?%{ut@rféﬁewﬁ%feaezeerdf 1) g‘manedlarh@@éelparwrmb ¢thtise brush

state e notor is dri 0 as rota

waféek 'Wﬁr@ééﬁﬁepn\y\ﬁ)t@f‘t?fe‘y EaEﬁLR: hepager Wanta height

pr foeth?é nﬁdrﬁiingoéﬁﬂ Qf‘.ﬁahs Sm@bteét bt/hellwéaaalefvtatiwg mechanism
i ed,.fromthe

5§‘|Cg‘ee€m Sﬂ?d%glg?aéluaf%g;ﬂ?gt ggrqaendilgﬂ'éeter part 21c of
sreatheSIb@asﬁl eaniiggpresed oraezlae redb, ptahEpHHrlaShpailtlandof the

theb suppor t are.rotat the b h

' otuatar s TBeh, the BRish cieningidisgrtdds he e

turnﬁdb ()Ug{) tor for turnlng 43 toward the wafer W

on the s 1 t . .

ci rcunf e'ﬁ@gé g‘es‘@‘@ap Oéfl aﬂék%zo'ﬁ‘g‘&ﬂﬁéfﬂa&mfhbs possible.

S&Wﬁme’di}l | $ ;Edtsmﬁ?ﬁ ohttheam rest nggcﬁrgﬂ\ét hdJM&fegd by the
and a hei 0 ni n Al m t

10/} ePatel 167 it hinsar dnd JHE SR Tetrduligh &5, 4nd then

;grtﬂ'ﬂ-ﬁ@r@ﬁs m?ﬁﬂﬁerdlzam%ligrmpaled lﬂbwa:fd 5yt hepbedstermined
is.pressed onto a r eri ra

oarURtRnEarEY. Fieng, of the SIS 240 i@ Gl brush 21

Notsan divi elted ObehﬁIemDVté\ethn&eisﬁhbomemharmemas and 23b is

P TePpTagrat: oo P haTe BOISH 28 WuPRFRgedadpg the end

15t heswetfarat ang tree reairspedpherat pdréion tdfethpr esafergW, and the
upward by a predetermn ned

di géqgﬁ@engy}srﬁetgﬁge i the cylinder 24, whereby the
brush 21 [G:mOim ched between t he pressing nenbers 23a

and 23b i - t br pr d _
onto the éﬁ']drt%é ac’e gng& he"Jle;%earslﬂ)g)z.#el ”k% BRRSH 21 s
por¢omprefssetietwalberhwdanddth@ clelaenngngoncg Qtfatlnedbrush 21

o 206 pokPkds i T (HHBRCEESATE 1A S AR BRI in the

brugenéital state. Thus, dGDOSItS firmly adhermg to the end

surface and the rear peripheral portion of the wafer W can be

removed. In addition, the upper surface of the large-diameter

part 21c is deformed so that the projecting part 21d of a narrow

25 area is formed. Thus, the rear peripheral portion of the wafer

W can be locally cleaned by such a projecting part 21d having a

significantly increased cleaning force. Namely, although the

brush 21 is generally in surface contact with the wafer W, the

brush 21 is in line contact with the wafer W due to the

30 formation of the projecting part 21d. Thus, a pressure applied

by the brush 21 to a part in contact therewith is remarkably

raised.

[0052]

A shape of the brush 21 may be determined in

35 consideration of a deformation of the brush when compressed.

Namely, an initial shape of the brush 21 is determined such that



20 can be increased as conpared with that of the brush
21 in the general state. Thus, deposits firmy
adhering to the end surface and the rear periphera
portion of the wafer Wcan be renoved. In addition,
the upper surface of the large-dianeter part 21c is
deforned so that the projectin@8part 21d of a narrow
25 area is forned. Thus, the rear peripheral portion

of dheey@difint Wé&‘ﬁlr’(gefbﬁ?@é" éaVn Cﬁ@mlh)édswﬁer@ the brush is

projecting part avi nifi ant bncreas

cl eta:rm@geﬁéedeanmadﬁoyméﬁt h&@g X#apIg QW%'neng 6(a),

gengrahtout  selrindee vanehagat whfdr tWecWﬁf tye Wlséhlﬁed may be
brush 21 is in |ine contact %ﬁth t he, waf er

Chefogoedr nBeFwRedr TR peEpAbIARINBlT BT THIS @nd the
5P 83 Eed ARkt 8 péi)bt bhe, brmftrﬂé dase, ra@rtshbwmqnt #d. 6(b),
therevvlthls remarkably raised. (gg % Ahogf
t hewbems fhe1brish Bl deic@nPressed, ths brs 8i défogmed so
AR $hhoigin ke e sesmer oy beseaned
efermn uc
18 aRf ax@a"N PRI |P®W%PC¢3®@3 E'B%r%%ft?a‘fvﬁgﬂemeﬁ“e whole
tEewké'féﬁfVI\:I' so EeONFeaserd cand béethsamed. Fan euamtnba, aace the
10§ag§nﬁéﬁ]%];ﬁ§eqplﬁ%g,squ %ﬁ%?wm Zsiﬁp:,\gt%hﬁqbrusﬁ ﬁ‘ is ralsed so
;rlfgi:ﬁatd'a?i;%tv@raﬂattea%ﬂlhﬁaﬁdrd&&l:aﬁw Ibay gaceeaved er Altetnatively,
is.C shown in Fi
bruéﬁ owg Ubﬁ%lgesgé@ F emﬂg%'l |§L5¥Fahpr@filt ?ﬁf may be
als fd)rngéarogj@ﬂmmncth@rLsaﬁalllvuuaz?eaem{/gart\/\amme and the
cl eaned an rear er or t
ehelIge-dhmater oborhrt Ew 1186t LR efifsen Fio Shown in Fig.
SCC| le?(@}ﬂ g‘lrtﬁleﬁdmélmmmlznftats;hegi&d@%sh Eliellsrush 21 can be
ol l,apse ressure .o e bru
t hat!SE TB& Sy E?I Lérré)é(lrﬂ O QrEQ%%ﬁ%%%%w aqu;%@esq“%gce and a
Al tﬁé@ﬁb@rﬂbly?]rcalapoﬂjh@mﬁ a Wafer Wag beoclearad whereby the
cury art .
cramalBaherts taape Shpddl i 5t Fflref sleaped,, Since the
Z%Cbgﬂéhamgg |Shaisd:aad]a[a§e($hcnhe ipreSisgrel ®f7¢be, bwish 21 is
e_brus | [
2o ioised o6 Ve Giha EsSl ClsrlfindfRR kAt Efusn 21 can be

andigcrgasad.peri pheral portion of a wafer Wto be

cl eaned, y the whole parts to be cl eaned can be
entirely p‘ﬁ@gﬁﬁd Since the

Not limited to the above embodiment, the present

invention can be variously modified. For example, in the above

25 embodiment, an end surface of a wafer and a rear peripheral
portion thereof are cleaned by means of the brush having the
upper small-diameter part and the lower large-diameter part,

for example. However, as shown in Fig. 8(a), a brush 21’
having an upper large-diameter pat 21b' and a lower

30 small-diameter part 21¢' may be used. As shown in Fig. 8(b),
an end surface W1 and a front peripheral portion W2 of a wafer

can be cleaned by vertically compressing the brush 21'. Also in

this case, due to the structure formed by replacing the
small-diameter part and the large-diameter part shown in Figs.

35 6 and 7, the same effect as that of the structure shown in Figs.
6 and 7 can be obtained. In addition, as shown in Fig. 9, there



brush 21 is also collapsed, the pressure of the brush
21 is 20 raised so that an overall cleaning force of
the brush 21 can be increased. [0053] Not limted to
t he above enbodi nent, the present invention can be
variously nodified. For exanpl e, in the above 25
enbodi nent, an end surface of Hgmafer and a rear

peri pheral portion thereof are cleaned by nmeans of

hgﬁguﬁe P@éung bAgsh upperhévm4 g&r@@ﬁlw aoa;rw'ramca| shape

arge-di aneter part or ex np
astbabvwieanSFogly @(ra)endaswt%‘%ﬁ of 2 Wateh éﬁanll}m@&s Case, an
'afﬁ&ﬁl %ﬁ%ng)%r dﬁfathéll@ruéﬁdzq"l fiEy Be a@@éfnﬂlnedetsath that,

use As shown |n Fig

surwla@E e dmllszh‘ 2A5nts ﬁ@WBh@%‘F P&t |et3‘r?%rl§f c%amng force

wafk e, pl c heAs sh
5brt§8r1 aztipéb% zgfc%) ?ﬁﬂ%ih ¥cHuesf & Wdfércwrw ps6Vidkd.heAs shown

is case, tructure
P o doy1 P 6 BP BERNDIS aceatduodat itoouich @ Wher W can
| ange |ﬁFéFFéoerm82rbeSf‘tﬂ*f°ﬁeUnu4\:'m o6 candinfetdittial surface

sane effect as_that of the structure shown in Figs. 6
an®fthaabrgshodlai ned. In addition, as shown in Fig.

9, there @Q) y be used a brush 21" having generally

a cyli ndr| cal shape that clegans onl n end surfac
100f a wafdn Whe naBﬁN§ RIBD oG MeNth; t"}/l&ﬁoé’ﬁnge & hﬁas been

br Ltﬁé‘sc?r]rbeﬂalbrﬂ? dRkerdRa8th¢ Uehethabismwithatt kkedmsisan end
21" 1s conpresse an excel | ent cleanln forceg 5.for bed,
at Juiaceaandnd §§?Fd&%"'8ﬁ C\é?(é"rt”Wl% idels d'SAQeSC” e

rel Tmihg- belopré@lrde@(aﬁ”pbﬁataﬂolelﬂcd)eanﬁ'i@ medteanism that
a waf er Wca? S‘_{)‘fnserte ép bormedtI Pdt th
outféﬁaé‘lsréLfﬁPEFe?Hr aref Patierepy hd Withely bpt. limited to the
%0%?3@@ Enfjth% léb@yﬁ él‘m@@idjmaeh,t ahehprgbenbéneehtion may
een escrl ed on e cl ean chanlL sm t
ol dapSBATEHAEO S S2e e @R TP S it ey gt (TgRe surface
of @anded efedrssdefsrid lofda waber, eandyabeappavatied far cleaning a

sui tabl e c eani P% an' smt hat cleans a front
sur'?%eSHf ace\af & ther, not linited to the 15

appar at usfomsshe above errbodl rrent t he present
20Tt o s SoBEPLAE L RgeSh A R ARENEIHE thten is nor
Mfﬁmlt@ﬂdt@&r@myc&tmserﬁmomheant naral various other methods
may be employed. In addition, it is possible to previously
compress a brush into a predetermined compressed state, and
to mount the brush on an apparatus.
25 [0056]
In addition, in the above embodiment, a semiconductor
wafer is used as an object to be processed. However, not
limited thereto, the present invention may be applied to another

1

un

substrate such as a substrate for a flat panel display device,
30 which is a typical example of a glass substrate for a liquid
crystal display device.
[0057]
Second Embodiment

Next, a second embodiment of the present invention is
35 described with reference to Figs. 11 to 13. In the second
embodiment, the same parts as those of the first embodiment



rear surface of a wafer W [0055] 20 Furthernore, the
conpressing nethod of the brush is not I|imted to the
above enbodi nent, and various other nethods may be
enpl oyed. In addition, it is possible to previously
conpress a brush into a predeterm ned conpressed
state, and to mount the brush?%n an apparatus. 25
[0056] In addition, in the above enbodi nent, a

Se@h%%lqu?ﬁoﬁgé"’aflertd Slgs%ieasst?dWlelﬁﬁttﬁ@ bame reference
processed. However, not limted thereto, theg-p sent

i nveHib&ss maydhd espibed cdpseripHennEereqfyis pai ch as

a substr ah Eﬁlgreﬁﬂfdcﬁl@né’l@f‘ebuﬂ'oﬁ‘pﬂrﬂé’ fdﬁ\ttl@ﬂs 8P aV\/ObnhroI part
is a typical exanple fa gl ass substr rEﬁ‘Hbor a |

cr v shayyR gnakiddevi glge BN faE Y Itlpgngleqanlng of a
5Ne>Wafé¥ %?CQB‘?yﬁ{HJ‘Hj'C@?ﬁbr@ésﬂvléef@fc@%gipliéd/(it@t Iaobrush 21 is

descri bed reference to

e AT ARy mReTtate < VARl SDasEFnGRL 31 PrREESS recipe

fi rsgcbréﬂbq’ﬁ“ Ee%tto?;g)gesb%\ﬁ@ 63, Ftae. cleé@m@ 6f eashafer W is
by sane reference nber $ andrﬂlé_al | ed

desceqntpspilsﬁ $theh DAt COMMand is parth 4 OMubEoRLFRller 61 to a
OUtcﬁfndé‘ne 2f4rm§d'é’s"ScOOfva&yC‘amcb@hpB@Sélvel%@osd‘e)vﬁpplned to the

, the function for c L .

105 dasish B bt PragS Ao Sheraais 23roand 230 | ol (e Fpetific, it

br ughpddsibie PRy Idodikalr kel dleeiringt of Malmﬁer tnﬂsba,d \@Tydng the
process recj stored,in,a s

C] GeRTgESE g fares tving byRDr BT Feal LibR dHEING the cleaning.

goméﬁnbﬁvéﬁﬂt itf r@rsb@.sﬂﬂ@t toldaitrél the alea:rylhlgndéra afer W
0 as

to var SI ve forgce ., a t he
brul%‘ﬁ 9 égegg r%‘er%b%% %toag 3 Be wéper W and
SSPeﬁid‘Idnﬁé 'éuntaﬁl@OQﬁIeN eotrpiessivel foneeclwanithg obrash 21

eaPnlng Gt PRg REmERE ARp U SFALS %Jtﬁ;e W#%** W,
is pOSSI blcp5®] control the cleaning of a wafer
75 ki noTei mened sTodirBUSs va MR RS ?%“@&e Vé’uﬁéﬂg wafer
21 cldependi agparatuteliisfdesetibed. about the state of

20t he vvafer[algsg]

Firstly, the first method is described.

A wafer W is loaded into a chamber 2, and the wafer W is
held by a spin chuck 3. At this time, the brush 21 is positioned
at a waiting position, with a cleaning liquid being supplied

25 thereto in order to prevent the brush 21 from being dried.
Then, a compressed state of the brush 21 compressed by a
cylinder 24 through the pressing members 23a and 23b is set to
a predetermined initial state based on a process recipe.

[0060]

30 After the brush 21 has been set to the initial state, a
motor 4 is driven so as to rotate the wafer W together with the
spin chuck 3 at a predetermined rotational speed. At the same
time, while a cleaning liquid is being supplied from a front-side
cleaning-liquid nozzle 11a and a rear-side cleaning-liquid nozzle

35 11b, the brush 21 and a brush support member 22 are rotated
by a brush rotating motor 34. Then, the turning arm 25 is



[0058] The nethod for cleaning a wafer Wby such a
waf er cleaning apparatus 1 is described. 20 [0059]
Firstly, the first method is described. A wafer Wis

| oaded into a chanber 2, and the wafer Wis held by a
spin chuck 3. At this tlne the brush 21 is positioned
at a waiting position, with a @leaning liquid being
supplied 25 thereto in order to prevent the brush 21

brﬂﬁ‘%&%%ﬁdth TQPdTeraV\P%Wrﬁfé |ﬁt ahackf 3t Bach that an

conpresse cyllnder 24 through t
pr esytery cmmf%rm aafdazslma kdiameter part 215 %f the brush

pre r b nS e
PO DER AP LAl B peay 103 heoh

i ni of shestuanéng aarmod brisAdiistedvey an elevabindmeehanism 45
g heg M@féetfha\éfgﬂ Pg%fr Wf%cteth aswafq@fm%ét@t part 21c of the

pred rmne t1 onal spee
whi beush 2 bdai peessesliontos apes g P PPEIPR Of the wafer

f rogy- stfgn hgasmaq'dnsahﬁmg;%@tsrtﬂe@ and a rear-side

cl eani ng qui d nozzle the brush 21 and a
brush supP®lirember 22 are rotated by a brush

rotating ﬁﬁ'i'g’fg% 3this T@é‘mrfd“%rbééﬁsnﬁt ébm[?r%sﬁvélforce applied

turned towar fer Wo heS|ncu

1Q hato dhe by sh %1 rtb\(lrﬁ‘@r 6WBB 8f %éﬁa‘@”@ﬁa‘?@?%a Parg Process

slgr%l]ptehe Arsh azéoﬂrﬁalﬁrsgﬁﬁéfcl’o@aéolsaﬁpwrécﬁltbf ase bfush 21

and height of the turnipng arm
L whieh g amelletlamith AechaRnard 4B09iQ, SHpRed Shereto, 3
Uppﬁ%raHé§§C@f ¢heabrasmez di %n”‘?éﬁ#edo%fst tliécc@lfmirbe,swe force is
brush 21 is sse ont area eri r al
© he ngiasednWRRERDY: PeIBROLRS dPBatidigs bebight 2§ tsncreased.
15 006 tHAIr bfigef Mhanal edtety m@caasdnesgoapras@beush 21 is

|3 e hoa SR LT o8 pRlr e Y T, 3 effect o

compressirdenhf orncehiag appiretd tleanise alr ustd 2durfalceclanids a rear
D s aede Ao A vty SRS Rl e effect
foreg tise bﬂ@flﬁ?aQQdfoM/r@mﬁb&Iya c;téaamglgafmacferow tiseupgraded
(ﬁ;ﬁ}t] éé ‘!63 écﬂui\rp%%&%v%ifglrge is app |%%r tgatqﬁdé bVWJes'E tﬂe_ Based
on the features, the cleaning of a wafer W is controlled in the
following manner. Namely, for example, in the initial state, no
compressive force is applied to the brush 21, or a compressive
force, which can provide about the same cleaning effect as that

25 of the brush 21 to which no compressive force is applied, is
applied to the brush 21. Under this state, an end surface and a

rear peripheral portion of a wafer W is entirely cleaned by the
brush 21 that is swelled with a cleaning liquid, so as to remove
deposits adhering thereto not so firmly. Thereafter, the

30 compressive force to the brush 21 is increased in a continuous
manner or a stepwise manner, so as to increase the hardness of

the brush 21. Thus, the cleaning force of the brush 21 is
increased as time goes on, and deposits firmly adhering to the
wafer W can be removed, whereby the end surface and the rear

35 peripheral portion of the wafer W can be effectively cleaned.
After the cleaning has been performed with the compressive



increased, a resilience thereof is decreased. Thus, an
effect of the brush 21 that entirely cleans an end
surface and a rear peripheral portion of a wafer Wis
degraded. Nanely, the effect of the brush 21 for
entirely cleaning a wafer Wis_upgraded 20 when no
conpressive force is applied té2t he brush 21. Based

on the features, the cleaning of a wafer Wis

Co%?{?élﬁijth'é bff‘ﬁshf Q'l' ﬁ‘ﬂ'vﬂﬂg”ﬁééﬁrmd\*@%%@d fi®é compressive

Initiral state, no conpressi ve for
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s entir cl eane he  bru
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he 3 |ve force to the bru 21 i s incceas

| n @nddmmauwg thargrn cen Ees?’éﬁ\ﬁﬁs’er%%‘@d Eﬁ'\;ge?%re the

' ”Cél‘é%%‘?n?h@fféé‘f @ae.s5eq=hrtﬁée iRiprovedl. Thus, the

cl eani ng orce of brush 21 is increased as tine
10goes on, %ﬂaposns firmy adhering to the wafer W

can be T oAt Heh ek, Qﬁe|§r@bmtﬂiréégéd§lrld1é Meardregss of the
gerlpheral portion of CL wg er, Wcan
eff B4shvel 41 cl Banéacreagad, eRE cltB&ni HQDFJS pugface of the
per[] @Ealﬂﬁéﬁeﬂ‘&ar‘tozmeﬁﬂth@t%?prf)jlémngopai‘leznﬂu@formed
avi ng been |ncrea29§ e conpressive
€SS

dec?éa§€§“ﬁht'ﬂ fg-c8 8 o P'éOJgﬁﬁm%dp?Bt thid of a
19T UaBrdw QFed @Wcﬁﬁ@ht/einftéreanta\bﬂ Qh|t¢1artm:r eatte peripheral

about the a cle ect. as,,t hat, of
21 pgr;,mpcﬁ?r;g;e% @gsﬁ\fé vy%ﬁebrev\?és I&S:Iail %I(%éﬁ'gg with the
app!;ig&‘ﬂfufcanlthe ibicyehsed. ﬁléaiaZl Ing tﬂlmlrgest aNamehe wtlough the
cl ea rus swel | ed. wi,th
| | qu'éIShd2§0§ Q§W|ag|l¥ 2T ahRerentact %taaﬁi?%@r W, the
?Il_ﬂdbi'%ﬁgﬂl mltnglst her dire Caﬁnt?cterwm‘rﬁltshefehnwﬁd 21 due to the
erefor e eani n ect_cgn
20 HDE%VEE Bogé? WHEA ef{{é‘gbr%@ﬁ ngg &J'ﬁﬁeebs%eg pressure
theab@ﬂf@tﬁsb otheheérulshushl 2toi & lpm'rteaaed;oniadtthberewwh is
upper sur odh
uPDEL S/ ASS BleLlS Rt FaBPE SRRk FATIRD 48) varying
4(b1he3t6ﬁﬂ3rtd$@|\we0ﬁo€rcel tg thee thr2sth @t ,aa part of the wafer W
with which the projecting part 21d comes into contact can be
25 varied.
[0063]
The method is described in more detail. Fig. 11(a)
shows that a relatively small compressive force is applied, so

U

that the brush 21 is not so collapsed. Thus, the projecting part
30 21d is small, and is formed at a position near to the end surface
of the wafer W. As the compressive force is increased, the
brush 21 is collapsed more and more, as shown in Figs. 11(b)
and 11(c). In accordance therewith, the projecting part 21d is
enlarged, and is moved toward the center of the wafer W. In
35 this manner, by increasing the compressive force to the brush
21, the position of the projecting part 21d can be moved.



15 narrow area i s brought into contact wth the rear
peri pheral portion of the wafer W the wafer Wis
locally cleaned with the significantly increased

cl eaning force. Nanely, although the brush 21 is
generally in surface contact with the wafer W the
brush 217 is in line contact wi 2B the brush 21 due to
the 20 formation of the projecting part 21d, whereby a

pre}ﬁH%ﬁP{ 389“ ity k%t FﬁebEHﬁli'p?éséOeaf@?éé to ﬁﬁ’@t agtish 21

t her ew raised. In this case,

shdmﬂm Fﬁ@ e'eacsyngarmﬁgssmé A d9si BR Clganed by the
‘j)rkb::]%% m%gé a‘?'tpf‘itlnofhé heavah &FipHeryl tdbr’ﬁfbrﬁd)ftthfé wafer W

ting cones into contact can
var¢a3fai QO'I%“[IJ'O ¢ﬁe WBERRRY i an O%fggg;;lggdc,e@r]%gecan be carried
gdet@iit . Fig. 11(a) shows that a relatively small
conpressive force is applied, so that the brush 21 is
not so col0Q®dkd. Thus, the projecting part 30 21d is

smal |, anﬁrf;éﬁ ftﬁér?&co-?}ﬁd fnBesbIieTdEsabea. the end
surface t he waf er As the conpressive faorce

i ncreasedln tthés fb\ﬁ!i@ﬁdﬂal%(’mﬂeéﬁé\é% RbEE %&hﬁ)rbé'usr‘ 21 is
as ghRwa 'dh;ﬁéﬂémgﬂéﬁ) a %t%tél(df) a |Wa@éﬁ0V\dam‘ebe cleaned.

therewth proj ecting part [ enl ar

10 s ﬁmdla@aea a RFOEBAS T IBF tPh % AN\ pﬁosésm@ a type
”H”Bﬁra v@é{féﬂ‘we@ﬁéngtét@% eP"RaFSH \W torse tleanel (adherlng

- atntes. ob 9o o B e HESE SMarEEBErothete
to the br @6g durl ng the cleaning process, a part

ber i pher aF Msr thokersqda hangtiof chstate coher wiaieg, W to be
[006%3’”%9'?5'@“’22%%%”“”9 @@msmzlegi?lm gga IEon:thol part 30,
‘et HBda §t%rcﬁrp991§§‘|evév?%rngﬁ’t go hg w213 smr(])\PalF? ‘&g by a
depgughalﬂeqme@rﬁ ahe tifie dnfiafreratitn osbsfertﬁ eartbe combroller 61.
DS, LheAePhSASE SR B % B BeF o2 AR Bhush 21 1
cl eéaﬁﬁip(@ﬁt&i with ®paedetefmirpdsidmpresbive éomed)ch that a
2 IffFeanlng S%Q %g%rted[sggpsghe state of the wafer W can be
provided. When it is not necessary to compress the brush 21,

the brush 21 cleans the wafer W, without being compressed.

[0066]

After the brush 21 has been set in a predetermined state,
25 a motor 4 is driven so as to rotate the wafer W together with a
spin chuck 3 at a predetermined rotational speed. At the same
time, while a cleaning liquid is being supplied from a cleaning
liquid nozzle 11, the brush 21 and a brush support member 22
are rotated by a brush rotating motor 34. Then, the turning
30 arm 25 is turned toward the wafer W on the spin chuck 3 such
that an outer circumference of a small-diameter part 21b of the
brush 21 is pressed onto an end surface of the wafer W, and a
height of the turning arm 25 is adjusted by an elevating
mechanism 45 such that an upper surface of a large-diameter
35 part 21c of the brush 21 is pressed onto a rear peripheral

portion of the wafer W. Then, the brush cleaning is started.



Thus, in the second nethod, a state of a wafer Wto be

15 cleaned is previously set in a controller 61 of a

control part 30, or a state of the wafer Wto be

cleaned is nonitored by a suitable neans and the
information is sent to the controller 61. Then, a

command is sent to the cylinde2424 and the brush 21 is
conpressed with a predeterm ned conpressive force such

th?t a 2Gog ing state adapted for the state of the

waf er W can be rovi ded. Vhen it LS not necess to

conpr ess Iﬂh@“ﬁr”&ﬂ'ﬁr thenelanisg farcg kN 'Efel?‘\’v\éfte\f varying

W t\Hé B8 pRaiIe FOFRE GBS Eifle br[L&(P\BQh é\ébehdthg &n usle state of

has been set |n a predeterm ned st

4 |t§1QJINYQ/f@W Vo ashus, theave@feneMnaPer gW?BBé?Hé'@Q%X fFleaned,
58 v?ﬁb?eﬁzeué’r'f é?‘f@éh@elﬁtﬂéﬁﬁhg; rﬁﬁ@e@s@,o@aﬁ ibalchseeed.

e sa eaning liquid is being
supplled cleanlng liquid nozzle 11, the brush

21 and a [psEshpgiBRCT o ”@H’éefaB@veaf@ﬂWcﬁhﬁéhtby #he present
brush rotating notor 34. Then, he turnin

2
i s INYIETSEOR SRAT @& Marinasly VW)@A iefe dpfin€ ﬁ rm g'ﬂe above
tﬁﬁé%‘?ﬂ’tdﬁ?@'ﬁ? C?rhncgfcﬁfsﬁnﬁ?c@f%ﬁ aS{WiaferdlaﬁtmEtaerrela&tr benpheral

u is pressed onto an_e

10; heDQEtiBR WREER! AreHURGRCCDY KBCORPhTE st faving the
aOIJ YEpeH AN dehRUEernparfeshantisen I%Ev@ﬂdbrgbaﬂlaﬂﬂeter part.

per surface of a |ar Fdla #er 35 r %1 of. t he
bru@ﬁ"‘ﬁvﬁ’% %?e%@@lﬂ”bdgo égrgg HI@F ;'?) AYingh %'? upper
t hey feGHlé%e'fbenpaleM uahdcbemweg $ma8t-dliaméte24part 21c'

006 I |
CorRTay 16y g B chean i a0 e S8rtALS e a franeperipheral
1501 UéBr@énd@PénWa{fﬁronIﬁ hed gitrsre, @b shownwi atigWi Jihtisere may

th f W |
aneleé?légéf’vgcsﬂéﬁlﬁ 2Sp %@ie%%'ﬁeﬁag ‘éc%céderbdmmg(%]ape that
Not cllearis edly art kadaborfacenbbdi wafer Whe present

I nvention e variously nodified. For exanple, in
t he above[(f@grggdi ment, an end surface of a wafer and a
rear perlvhHTdaEn"llﬁ)odﬂhehdJn thereof are cl eaned by

2752 20 B P E ot B PR (I o5 geseribes

showitth rreIFegendé toaFigush42to 2tavi by the tpjrer embodiment, the

same parts as those of the first embodiment shown in Figs. 1 to

10 are shown by the same reference numbers, and detailed
description thereof is omitted.

25 As shown in Fig. 14, a cleaning mechanism 20 includes: a
brush 21 made of a sponge-like resin, the brush 21 being
configured to clean a peripheral portion including an end surface
of a wafer W; a rotational support member 22 configured to
rotatably support the brush 21; a brush holding mechanism

30 (brush compressing mechanism) 23 configured to hold the
brush 21; a cylinder 24 configured to impart a holding force for
holding the brush 21 or a compressive force for compressing the
brush 21; a turning arm 25 configured turn the brush 21; a
shaft part 26 incorporating a turning shaft serving as a turning

35 axis of the turning arm 25; and a turning and elevating part 27
incorporating a turning mechanism configured to turn the



| ar ge-di aneter part 21b' and a | ower small-di aneter
part 21c' may be used for cleaning an end surface and
a front peripheral 15 portion of a wafer. In addition,
as shown in Fig. 13, there nmay be used a brush 21"
having generally a cylindrical shape that cleans only
an end surface of a wafer W [8D69] Third Enbodi nent
20 A third enbodi mrent of the present invention is

deseih ng %tEFrSPch?Pﬁ rgotl'l:é%rngrﬂgzt%a@ drﬂdté‘n? elevating

thlrd odi men arts a hose of the
fi rmecémslmwmnfmwd i i Felgyatg apd lowsre (¥RBWARY move)

theth%a%rh%ﬁ]f“?ﬁg Eg”be"rfh ape, siet ﬁb'l&i‘ih? C’n‘h“éﬁﬁdﬁlsﬁﬂ (brush

thereof 1s o omn In Fi | eani n
nectemipsasgng moeghasism) BhubRs2@ ﬁﬁaéS%'f (;Pressmg member)

5SPOHIE- 'c'o‘ﬁ?lg[) ed;| td Ner&Edshel haishd 2 £offdPUrg6ove, and a

cl ean per i pofFtion 1 ncluding an end surface
of bruglrshane a defoamingl PEIBer néptRssing  member) 23b

coné l%'{;ﬁije %o b@t@%@?b D\HQﬁtatIBﬁlé}réﬁh‘a%b ofi theushush 21

hoI I ng mec ani sm npr essj ng. nechani s
corso QUi &a d@fomdatmap@r@sﬁ Elb“ds finmgtp §4pn?édetermmed

confji g l%ed to inpart a holding force for hol di ng t he
br ush or a conpressive force for conpressing the
10brush 21;[@07@fning arm 25 configured turn the brush

21; a shaft Bparis 25 $HQ96RAT ik $howimd Nth Sa’mfré detail the
serving as a turning 35_axis of the turning arm

andcleaningi mechanisiey afling rpkational SURRRHoPRT r 22 has a
tur&éléﬁgm%%'ﬂaé}héﬁfécﬂ{ﬁﬂ %f\?@rﬂi@awr@xtérﬁié’@ tarpistgn 24a of
y rotating the turning shaft, and an eiJ ati nq
mecHa@i SWiBgeri gdr aterticadlye i %S%%dano\;mld(e\,eqt% rptational
S'TDV§Q|R pbP€ rhemmbae 29 M 2oondaetdd ush thel gisidieEXdanissa brush

o pn S B JEC SERReh, Fee . G Pt g rericatly
21 Exeahabaviey aatehter 6f URB-IShagle ZilefOAniowenmrhiarof the brush
Wt RURPOSGERNath 12Ee b ERECDAIEnazEenEsr a0l hdepopsh-shape
i\osagg%rﬁﬁnghmémw 23bi.nt Dha prreggeerzazme.d; fixeaben a lower
2Q4et [§p|d 'S ge olfsthe rots’aetut)'ngi1 suﬁlbglw Wb 1 2h Mifd a part

between the brush support shaft 21a and the presser 23a is free.
Thus, when the piston 24a of the cylinder 24 is withdrawn, the
brush-shape deforming member 23b is elevated together with
the brush support shaft 21a, so that the brush 21 is sandwiched
25 and held between the presser 23a and the brush-shape
deforming member 23b. When the piston 24a of the cylinder
24 is further withdrawn from this state, the brush 21 is
compressed. Namely, the cylinder 24 functions as a brush
compressing mechanism. Both of the presser 23a and the

30 brush-shape deforming member 23b may be moved to hold or

compress the brush 21. In addition, another actuator may be
used instead of the cylinder 24.

[0071]

Fig. 16 is an enlarged sectional view of the brush 21.

35 The brush 21 has a cylindrical smail-diameter part 21b, and a

cylindrical large-diameter part 21c that is continuous to a lower



cl eani ng nechani sm The rotational support nenber 22
has. a cylindrical shape that is vertically extended.
A piston 24a of the cylinder 24 vertically passes an
i nside of the rotational 15 support member 22.
Connected to the piston 24a is_a brush support shaft
(brush support nember) 2la tha€bis vertically
extended in a center of the brush 21. A lower end of

thi}qﬂ&u th%u&ﬁ’%ﬂ cﬁgﬁ{étezrlﬁgng le(edAOBn%u‘FﬁfEr%rnt@él surface
h rus F deformn . presser 23a
i s ofi ted emallidiaeret®y @m’tsaibaéé?rﬁf—‘stﬁé @ofllaﬁa'yiﬁ‘él part for

supporb ﬁ@r%ffe 'suﬁ"(\:é]'c%l dtaatywabst \Wenﬂm%ﬁﬁé}f‘shurface of the

la an e presser alsfree
whdargaedigireeter 2ast &l q he€oyd i GRIEIEFAON SU ?ﬁ@r%m between

st hep teErlH?%ascﬂ%Pﬁﬁ@éf YAPNG 1FRERRT thED driafRl @iheder part 21b

t oge brush support shaft 2la, so
t heSGb“N@§haﬁla i g eanhagi RaEdfor deaning @ Esﬁﬁe%%ﬂpﬂ\@ral portion

pre&,fs? and the brush-shape deform ng menber 23b.
When the |ston 24a of the cylinder 24 is further
withdrawlOQ44d this state, the brush 21 is

conpr essegs MR Yed td’tﬁo@d' siiles tAé [oWet iUaee 6f the brush

brush conpressing anism Both of the ser
10and21 hdSSCIia:naJ%lﬁ- sﬂﬁp@edl@gor'l'ﬁ n@oﬂﬁﬁer‘/@gg ?YE grus?h shape

Fdien iRy drermb%‘P”QB%SSthEe smatﬁé‘ 8. tHen @ﬂmm 210, can be
anot er actuator be 'used tead of the, ¢ de
3 detumed By Ehel BrHShashaREaHBERs O ITBRITDET daBrsuch that
theﬁrfh‘ ughugt- 213'~’_taT’ﬂepéFﬂéﬁh123! mlﬁe@ytldaﬁlh@m Namely, as

di anet er part

nd
o geoVa Bt E10 paa(aEclarn Sarebln i RUBEUS s haPGEforming

1526 rr@hbe‘?fz?iﬁ%éw koﬁté%ﬂeéhaﬁét AMherAthe brush 21, which
circunferential surfac

C RLh AL GRS e kPSR AR a3 tris shave,

Surfsaﬁeef,’ée@ mﬂmaw b&nth@nﬁresslerrfzsa Qhet bhape of the brush
nge di anet er a .connect i

betifedefar I%‘? ggha# aftBt &u%rtpei'iﬁﬁﬁﬁut%%&?on of the
ir‘ggg?ﬁgégﬁfﬁgfbﬂﬁiﬁ Zﬂgfalf?ﬁfre?teompmsfdeebasngopmare‘obwwth an
2§ bt P BeieBer BEABSAELEREIHAE", e JFECTpler, pgyiperal
t hepbirtioh bTéto%ﬂaelsS headal! ehah hhengninercpatipdtenalt portion, a
thec eraunslrr]fg faoece of the part depicted by the character A is
increased. Thus, when the cleaning force of the part A is
desired to be increased, the use of the brush-shape deforming
25 member 23b of a concaved shape can provide an effective
cleaning. As shown in Fig. 16(b), by moving the piston 24a by
the cylinder 24 so as to apply a compressive force, which is
greater than the holding force, to the brush 21, the brush 21 is
hardened as a whole, so that the cleaning force is more

30 increased.

[0073]

Fig. 17 shows that the brush-shape deforming member
23b has a conical shape. When the brush 21, which is held by
the brush-shape deforming member 23b of this shape, is

35 pressed and held by presser 23a, the shape of the brush 21 is
deformed such that the inner peripheral portion of the



def orm ng nmenber 23b, the shape of the brush 21 can be
def orned by the brush-shape deform ng nenber 23b such
that the brush 21 can perform a desired cleaning.
Nanmely, as shown in Fig. 16(a), for exanple, the
brush- shape deform ng 15 nenber_23b has a concaved
shape. Wen the brush 21, whi c&/ is held by the

brush- shape deform ng nenber 23b of this shape, is

pr%ﬁﬁ"@%‘ﬁﬂ(@iﬂ F\yzgh% ﬁfdar%s%n?é”ﬁbssté@a%h@@mﬁérédﬁwmh the

orne hat an outer er|
porauten eeripheralpmagéion kfé\emel%h 25TNEE b % fider peripheral

Co s dbaso AP S Y tthaa tHE | esr Qﬁémpheml portion, a

rtlon thereof. Since the outer erlp er r} .
becdaningr force hah £he PAfr depi \‘sﬁ%r Y 3&5‘}% ﬁar%c er B is
5CI ‘?ﬁEFé‘QséSrceT@fust h@vl@“th’@pt@aﬁ‘rﬂn@y fbh@ecbﬁfméebaﬁt B is

I'ncr eased e Cl ea

pardesmreé tads ﬂ@QFQ@S% ﬁh@r%ﬁ%e‘?.ip tB%e ﬁ%%ho&@ﬂ% deforming
Usikrshape 288 opf B9 2onimhehapd ehna mevddeedan effective

sha e can provide an effective cleaning. As shown in
Fugﬂeaeqwg by noving the piston 24a by the cylinder
24 so as |y a conpressive force, which is
greater than the holdlng force,

10brush 21 figs. Hdt @éwkd SashawnHee &r %é%\hgﬁgipl“éf’ﬂg?%frggﬁsr@ember

forsepi gam reaEee sH thFr shotse |
thafgt hlzabrudseharg%;&mdefor ¥ acﬁliiﬂu %%%é& o rotationa

cormid bR CRGIEq i BHEBNd2BTUSRIHIAPS fefeliBjng member
t hep Bpusiy ghage el %rrmsﬁgzlieﬁ’ﬂedlfﬁ’é’@rﬂf ctéamr@hmepelrﬂes are
35 pressed and hel d esse 3a,., the s of the._..
br ushntipuodsl )ﬂé?ré’l*-lﬂibe/ 2ttWéth ﬁ"hl@’ r pl%rréﬁatlng the
sggfbpgsféhs gid1 ; Q\ﬁg@oﬁe@f&ﬁ@gwdhfem/\/otaathbéleff@ouway cleaned. To
OO carsor P 18, M - 2H5 B, BEE GRS memver 230
*glegﬁﬂlgﬁa h?g?’ﬁé Tdfta?(rj]tri‘gé aalﬂa(tjir pRet i gieral padr deatineal outward.
" Bhier 2 UBPTERSLe WRATND cP ATy AErense pifer, and
paf th® flat pﬁﬁ’felaﬁd tioe hhectmmdaqsatt atbealisenatelyhbrought into
2L SR ERR SR ST, WP R A (eSS Rerorming
member 23b has a successwely |ncl|ned shape. Thus, a
compressive degree is linearly varied from a part D to a part E,
and thus a cleaning degree of a wafer W is linearly varied.

[0075]

25 In Figs. 16 to 19, the brush-shape deforming member
23b for deforming the shape of the brush 21 and the brush
support shaft 21a are actually arranged in position such that the
brush-shape deforming member 23b and the brush support
shaft 21a do not interfere with each other.

30 [0076]

As described above, the brush 21 is made of a
sponge-like resin, and polyvinyl alcohol (PVA) may be preferably
used as a resin. In addition, polyethylene (PE) may be used as
an alternative resin for making the brush 21. Since the brush

35 support shaft 21a, the presser 23a, and the brush-shape
deforming member 23b should have a certain degree of rigidity,



10 Figs. 18 and 19 show the brush-shape deform ng
menber 23b having an asymetric shape with respect to
the rotational axis. Wth the use of such a

brush- shape deform ng nenber 23b, parts of the brush
21 of different cleaning properties are continuously
brought into contact with a waP8r Wby rotating the 15
brush 21, whereby the wafer Wcan be effectively

cl e?%@atair%r th§P§Cﬂé¢s‘|ﬁ may Bledusbd tﬁ@ﬁef*@frushié\h@n%r since

ormn has a shape including a f|
parthear@dnaapapssu%bty rbat Autngkal mmﬁnﬁscmatadshw%%ﬁ wafer W,

degg,e g PR U SGAPEGRBSoIyBRhker etRBE kétené! GPEBRNt and a

|néd part are alternately prought into 2

conDthet\let'ﬁna t\%ﬁéhtb@ ate 7)1 PTEEBEAsh- shape

gdef or mi ngl}J Grpﬂ)er 23b has a successively inclined
shape. Th npressi ve degree is |inear

from a path?XD taﬁ aOBQF@t'En aﬁddmﬁna @ é’&ﬁ%%g\‘&e&ryeesu‘:h a
ﬁ/a‘f‘?F %\ﬁlr?g 'a'p'b%ﬁfb'tt}{s\’la'ist bscrd] 25 In Figs.

br ush- shape deform ng nenber 23b for
deform ng[Q@nE dhape of the brush 21 and the brush

support spg&t) Z%earsﬁa%‘ét ualﬂh\e HrughgsHa rrge gesotrhdmg member
such that the  brush -st?' &1 orm er 23
agq :Ef

1Q he2Bbush salpptrd SWHyf e@?’ér%e%ofﬂ" a desired
eacbléﬁrhﬁ;g 3EpkRATRG Ah dESCsJ’tbbéd o’beii/@poéhtg rdisdridg to a

is nma ik
(pvaybﬁasametcpi@?g Kaner I Re et bl Sinie, sah iMiphed and
pg'r}ﬁ%g@ﬁgmﬁéﬁ@wm @ﬁe@eatsjﬁzfanrrah egﬂskahlbee pasi and the
| Nce e
ShaPressal 230 pFecsaargle, Hia RhisTaape AajBRting member
15lef or3E RavikGhaie d3hehonhgebasteowncier Fidgs Uedioed 9offs used.

rigidity, metal or a hard resin may be used
t herefor. Uﬁé%@ﬁe since there is a possibility that

a netal "Lﬂhterctmtsa@ﬂatet ¢he wedter 4Vis driendso @si ty rotate the

S B BSOS ek ThEae SEFEeR0S g myedetermined
[Oo?ﬁatﬁ\bhbl ﬁee?cpermtlmefwmel eanengvhileaheclaarting liquid is
(ﬁoop@ng‘“’?ﬂﬁbng'deﬁ%'rﬂ He R égﬁfjnsg ]rldusidd%%ﬂ'eb‘ﬂ the brush 21
and the brush support member 22 are rotated by the brush
rotating motor 34. Then, the turning arm 25 is turned by the
motor for turning 43 toward the wafer W on the spin chuck 3
such that an outer circumference of the small-diameter part 21b
25 of the brush 21 is pressed onto an end surface of the wafer W,
and a height of the turning arm 25 is adjusted by the elevating
mechanism 45 such that the upper surface of the
large-diameter part 21c of the brush 21 is pressed onto a rear
peripheral portion of the wafer W. Then, the brush cleaning is
30 started.

[0080]
For example, when a larger number of deposits adhere to
a portion nearer to a center than a rear peripheral portion of a
wafer W, by using the brush-shape deforming member 23b
35 shown in Fig. 16, the outer peripheral portion of the brush 21 is
compressed to deform the shape of the brush 21 such that the



Firstly, the shape of the brush-shape deform ng nenber
10 23b is selected such that the brush 21 can perform
a desired cl eaning depending on a state of deposits
adhering to a substrate to be cleaned. Then, the
brush 21 is sandwi ched and held between the

brush- shape deform ng nenber 22h and the presser 23a.
For exanple, the brush-shape deform ng nenber 15 23a

hayip shapes RAPNENER. Figmcel bheacldning f f
ég 9/}38)87% gé’r this sta en t he rmtcoer 4 is nlI v%. oree

sothe part Atist l@qrﬁéseda@e’r effacthe Kieatin C?ﬁ‘ebgpfi‘GP'e"ed
chuck 3 apog @107 edet er mi ned rot ational speed. At the
same ti vvhlleacleanln
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bru rotatin t 4
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préégé’dtbﬁttot% Radt &Jroga%ellP %é é\éf@?r\ﬂ?gsﬁ‘ﬁ’&l Since the
hei ghbnfig tf*bﬁ‘fcéubf”t'hgz grrm@ issirpchessiee] By effective cleaning

el evat | ng mechani sm 45 such that the upper surface of
10t hecan &egachienfder part 21c of the brush 21 is

\p/)\;e_sl_ts]ed c[tr@rggb reﬁr Iperi pheral portion of the wafer

en e brush cl eaning i 30 started. 80

For exangife, agiFoR, | aphien 2GREEE o dé'ﬁggi t&ﬁgdh%F%Sh"Shape
to d@f&?f‘ﬁdgﬂﬂnéﬁﬂﬁ@f hb@lﬁgcéﬁtﬁymhaetﬂcrmpe with respect to
per i pher al ion of a,  wafer

by Lusi

br Ud1E §AERd Hé FAPngSnpep %E{%S)i g}ﬁ EPS shgpe of the

15t hebﬁyér?rzdp?rsl vhered W’Iﬂilél the dfrudte 2t ushbéilng sasymmetrically
esse orm { he

t ha '?Wé'e§§e %S o %ytﬁztagh%ﬁfnflg?% har d’eﬁ t%]é? thg brush

tpshéi/ﬁﬁﬁldltffémme adéanirie peoperties armre@ehduoahsly brought

effective ¢ ni ng.cap be a ev, ;

| ar GBP ntHd gtgb Eh?s V&%{%’é’rewt?o Vz\ih%g(rg%* \?\‘/eag?r Wis

to éffe@ﬁdze&yrcﬂeaaedf. a wafer W by using the

qur ush-shag(ﬁo g‘jf_orm' ng menber 23b shown in Fig. 17,

he centr % tion of the brush 21 is conpressed to

def or m t hin shdipetioé wfierdmesttioied cases, by moving further
upward the brush-shape deforming member 23b by the cylinder
24 so as to apply a compressive force to the brush 21, the
hardness of the whole brush 21 is increased, whereby the

25 cleaning force is increased as compared with that of the brush
21 in the general state. Thus, deposits firmly adhering to an
end surface and a rear peripheral portion of a wafer W can be
removed.

[0084]

30 Not limited to the above embodiment, the present
invention can be variously modified. For example, in the above
embodiment, an end surface of a wafer and a rear peripheral
portion thereof are cleaned by means of the brush having the
upper small-diameter part and the lower large-diameter part,

35 for example. However, as shown in Fig. 20, a brush 21' having
an upper large-diameter pat 21b' and a lower small-diameter



such that the part B of the brush 21. is hardened.
Since the cleaning force of the part B is increased,
an effective cleaning 10 can be achieved. [0082] 1In
addi tion, when there is used the brush-shape

def orm ng nmenber having an asynmetric shape with
respect to the rotational axi 30 as shown in Fig. 18
and 19, the shape of the 15 brush 21 is varied while

th ush 21 | NBRBY Hredging Her@ppepesurface of the
Thf‘Psé,ytb?ircot]'Qta?nkg%t I%%%fu%l, 'gbarr%gs of t%g

h
haimighdiZ¥ eirdit cordant ngy it @&rﬁ%sgﬁé%dfﬁfgrﬁﬁ’ﬁ@g ynember
%?gﬁ"{l\?ﬂnbgﬁ%’éﬁﬁgl Hibvdheuvad s thervbetsby f)h@%ser 23a',

S ectiv cl eaned. 20 [0083%a I n_al eW
af @remdtl iseWEICe AEk 2 gﬁﬁ%?ﬁﬁ@h%@'h@?rt' Bvf @ piater W may
5br Usd-sbaneqdef orm ng nenber 23b by the cylinder 24
so as to apply a conpressive force to the brush 21,
t he hardu@ég%gbf the whol e brush 21 is increased,

wher eby tﬂps? 25HHi€é&i ngof Ofpe | Saforenc@aEidmel cosipaped, the
with that of the brush 21 in the general state.

depoishs-shiang yefarer nggmemher S Ve TIP gmgi'rshapes

pery } tBUBIAAA #Tdexived ledMpag. be renoved.
[00'5'?1?%%0 R D o e o ahove enbodi ment . t he
10present i tion can be variousl y nodified. For

[
eX?rrpI e, dﬂrf‘ the abprMe éff’i’tf’&(ﬂﬁ‘ﬁéht, aaltﬁm;ga”?rtlaeee ohas been
waf er and a rear peripheral portipn ther ar
cl edaseripgd Y ethgeglnlhgg mgpﬁanfﬂ@ etu?werc?eans an end
Sm‘%brﬁic@”ﬁh@lr aPpssr getipheraowertioar of- di wakeer tiparg may be
35 for exanpl e. However, @es shown i n Flg 20S a l%rléslaeans a
21" pravidesl amothpersyitehle (flSaiBe FRECHIRST,L 4R
1§b°¥"ﬁfo_rﬁ:”§*lh+fa‘éie36?taeWaf3Qr m;tNﬁtq‘mgmmdhhgltmthp[ﬁyratus in the
ringing an upper surface of the . bru o .
con® QV%\I\FFPPEBHPGQE’- §E‘§p8r8§?afﬂfﬁr¥§rﬁé%emay2%’% appjied to a
by Breffinay #pparsuss fofractedhiaigod yont psesfame 28ad, a rear
\?\lg.f gagﬁﬂsqu%ripafcg_j g\&%g&eg e?éncﬁ)gé'ggiqa%rpaa{ra%rst QP glfeaél"ling a rear
surface of a wafer W.
20 [0087]

The brush holding mechanism is not limited to the above
embodiment. For example, it is possible to prepare a brush
which is previously sandwiched between a brush-shape
deforming member and a presser, and to mount the brush on an

25 apparatus.



Not [imted to the aforenentioned shapes, the

brush- shape deform ng nenber may take various ot her
shapes in order to obtain a desired cleaning. 10
[0086] In the above enbodi nent, although there has
been described only the cleanlng mechani sm t hat
cleans an end surface and a r8ar peripheral portion
of a wafer, there may be provided another suitable

cl eani ng nechani smthat cleangpapwsd front surface of a
wafer W Not limted to the apparatus in the above
enbodi nent, the present invention nay be applied to a

cl eani ng ace O?H?efaﬁa?ll 6@2 g%a?aftﬁé’%rsk!féaﬂﬂ‘hga%d fubstrate

rear an appar at us for
cl ehaamm\@ ameand surfagee af fronfafRarivhera) pooton t@ed a rear

bm)s% ﬁgleyé ng?ﬁ‘é'ﬁarﬁrﬁ"‘khﬁsﬂ‘gte‘ tl'@atrﬁﬁgtépbﬁﬁaﬁ@wm prising:

r exénﬁ ossi bl e to_prepare
brush wh csubstrptey olding Jaeehiacned ranfigured to “rotatably

br rmng nmenber and a presser, and to
mﬁ?ldsﬁ Ersutgﬁtgh an 25 apparatus. 31 CLAIMS 1

subst r at 8 udstrae J@ﬁétlﬁwﬁnﬁéhaEF%ﬁnFﬁﬁﬁﬁ‘Hﬁ’lgsf?a'fqgate the
havd N9t &He1UbY At sabfsft%”tb ReIdipGerfdcHdiisingn and

a rear perip era? portion, the subsfrate cleani
appar at usa @dﬁ@ﬂl%@ﬂg]w&l §UB§(|Y8!F'@Q|T@TU§H'Q !ﬁ%'f%qnto supply

Coné'aééﬁﬁ*né @kﬁ&ébd swsgrétéwmarayeth@mw@éEholdmg

r ot at |smcon Igured to rotate the substrate
helmﬂghaMén%uBﬂdr ate hol di ng nmechani sm a

cl eani ng-4i gy gln.zﬂf M@%S%émﬁmgur@dbmsﬁunﬂbme of a

a cl eaning I'l qui tra

subspeage-hkediasn, rvélawihféjzﬁroaﬁii'ta'“épe‘é%x%&n%’dﬂérﬁts\ﬁast an
' ”C%HH' Bdrf ¥ %?htﬁ@ds%@itratesaeﬁ% Ithbecr@nm,g whhdha brush

roug Into contact wt end surf

of mmrwmaténaghpﬂgsmhecwafigw%@ tngoBreen e brush;

conpr essi W dresh ahies Hraghf ciasred attoleaytm’msertmesurface of the
brush; wherein éhe brush cl ea s ﬁt | egst the end
sur substrste; pender a state in which the brus |s compressed and

hardened by the brush compressing mechanism.

2. The substrate cleaning apparatus according to claim 1,
wherein:

the brush includes a cylindrical small-diameter part and a
cylindrical large-diameter part continuous to the small-diameter
part;

the end surface of the substrate is cleaned by a
circumferential surface of the small-diameter part; and

the rear peripheral portion or the front peripheral portion
of the substrate is cleaned by a connection surface between the
large-diameter part and the small-diameter part.

3. The substrate cleaning apparatus according to claim 2,
wherein

the connection surface between the large-diameter part
and the small-diameter part is deformed by compressing the
brush, and the rear peripheral portion or the front peripheral



substrate, under a state in which the brush is

conpressed and hardened by the brush conpressing

mechani sm 2. The substrate cl eani ng apparat us

according to claim1l1, wherein: the brush includes a
cylindrical small-di arret er part and a cylindrical

| ar ge- di aneter part continuous34o the snall-diameter

part; the end surface of the substrate is cleaned by a

¢l b‘(‘)ll‘ﬁf Al Sf"thélséb'%ﬂcr%? i8flotAfySeRlared ayeties d¥fotrined part.
an e rear eral portion or the front

peri pher al portl on of the substrate is cleaned by a
copnect i S t e raeudli ac|sRlingatd claim 2,
ang "t he gﬁgl Ilé-hg%anetfé:rdggmﬁ@?fpbrﬁe substrate clgeanl ng
appdnerais according to claim2, wherein the

connect i gn fm{jachhgsw@ﬁrthwﬁrhghgg @le%?ﬁﬂheldafshch that an

and the snm Ilaneter part is deforned

t hexaellestt, deanime Feege pkar phe aﬁnﬂorw%ﬁ%%?pahésmg front
fr ?}.‘Itrl f& éﬁ'ﬁ%@ B?Izor Pﬁgtt‘é%ﬂ' Bferﬁd?fén’%ll'@éﬂtﬂ%ﬁ dfsthe substrate

forned part

SUbSt rpa’Ds'ld:QE@anMgthpﬁhﬁatth&bc'érdW@pcr@SéPQl Py, the brush
G‘c:?ﬁ‘-bﬁ ing H@éhﬁ?r‘?@?ﬁ of the brush is deternined
suc a

an > excellent cleaning force for the end
surface and the front peripheral portion or the rear

perd pher atn dad fih &irabé &lfé%rﬁhgswp@ta&atug aeevidied; tohemaim 4,

the ‘brush 1's conpressed by the brush conpressing
meoMBRIei 5. The substrate cl eani ng apparat us

accor di NGpeo ?r'\ﬂlaﬂ‘ 4shapﬁef6fn thiee bruthal hasapebefween the
t he brush has, between - di. aneter

t hesallgdiamater dpagasi zsh@u[m oe-diegesar Bart g’ Butout into
subghiy %héaém?@trb@ée&atre%e frsetedsubstrate cl eani ng

apparatus according to claim4, wherein the initial
shape of the brush has a curved part between the

smeg | - di apms egy peFratandldde narappatiatmet eccpading 7to claim 4,

The substrate cl eani ng apparatus according to claim1,
wherein

the initial shape of the brush has a curved part between
the small-diameter part and the large-diameter part.

7. The substrate cleaning apparatus according to claim 1,

wherein
the brush has a cylindrical shape, and the end surface of

the substrate is cleaned by an outer circumferential surface of
the brush.

8. The substrate cleaning apparatus according to claim 7,

wherein
an initial shape of the brush is determined such that an

excellent cleaning force for at least the end surface of the
substrate is provided, when the brush is compressed by the
brush compressing mechanism.

9. The substrate cleaning apparatus according to claim 8,
wherein



wherein the brush has a cylindrical shape, and the end
surface of the substrate is cleaned by an outer
circunferential surface of the brush. 8. The
substrate cl eani ng apparatus according to claim7,
wherein an initial shape of the brush is determ ned
such that an excellent cleani®y force for at |east
the end surface of the substrate is provided, when

the br uslghres %%? &Y dfethBr UsRuSRNPRESSI M an  outer

mechani sm 9. rate cl eani ng appar at us
accmrccinrm@ere)nce etlhraFSOf aheutgut B3to wechnthe gulgfgpke can be

? sh has, in an outer circunference thereof, a
cutou ‘0 whi ch the substrate can be inserted. 10.
The substrate cl eani ng apparatus according to claim 1,

wWhef@i n g bsdﬁstr‘a?gpél%%?hﬂﬁf ?gure |§§” a(:‘@érkdiﬁ@ &0 claim 1,

paiTr of pressing nenbers co to vertically
sandthecain he brush t her ebet ween, and an act uat or

configurq:r]t,ft %{ﬁugé rﬁ%%%rr? emé’éhéﬁ%rﬁrﬁﬁﬁlmﬂes a pair of

menber s trate cleani ng apparatus
ac c@reﬁsrnggt pembians1configeredn tor vertdcalivi spndudelnthe, brush

éﬁhahﬂt gh' Qetué‘i%crhé@hﬁ@h%ﬂftrﬂ%é@et 8t least one
rota e the rush, brush nmoving nechanism

conof glmee:tret55|m\raerrhbetﬁ ush close to and apart from

the substrate; and the brush, which is rotated by the

brush rotating nechanism is brought into contact

wi t hlt he Bhessubstratenhrtapniag raapar@ausyaftﬁer%&ttpaﬁéa'm 1,
rot @Hdrgjechani sm by the brush noving mechani sm so

t ha at Ileast the end surface of the substrate i

cl eaned uifter Al@@BIRg atBechanisMe HPLAdes o 3| Eé\l‘tghg rotating

appﬁt@c}H@m@ﬁ?Q’!&tfﬂ@uFéﬁ tbatdate tﬁé”lir’@ﬁslh CARHEr Asthngs moving
cont r art conf |gure to control

cl eBRSANISH veP YIRSl cEApIIRS Vg ereethp‘ﬂpﬁsdt%yand apart
t hefdyrHsthe substrate; and

the brush, which is rotated by the brush rotating
mechanism, is brought into contact with the substrate, which is
rotated by the substrate rotating mechanism, by the brush
moving mechanism so that at least the end surface of the
substrate is cleaned under this state.

12. The substrate cleaning apparatus according to claim 1,
further comprising a control part configured to control the brush
cleaning, by varying a compressive force applied by the brush
compressing mechanism to the brush.

13. The substrate cleaning apparatus according to claim 12,
wherein;

the brush has a cylindrical small-diameter part and a
large-diameter part having a connection surface between the
large-diameter part and the small-diameter part;

the connection surface between the large-diameter part
and the small-diameter part is deformed by compressing the
brush;



conpressing nechanismto the brush. 13. The substrate
cl eani ng apparatus according to claim 12, wherein;
the brush has a cylindrical small-dianeter part and a
| ar ge-di aneter part having a connection surface
between the |arge-dianmeter part and the
smal | -di aneter part; the conné®ion surface between
the |l arge-dianeter part and the small-dianmeter part

i s defor . [..g b ; i i
peri phergﬁggg%{P?mﬁﬁéh%I Pégﬁoge{)rg gra arpyr%,ﬁ@?]@géfl portion
t hof siestawdistraten dam |z dpkallyl stamtedyby heicdefiorgyed part;
part;, and the control part controls a position of the
de?gpmad part by varying the conpressive force

appl i ed blyettentrolispartcooptrdsi agositidhiofntha defprged part
substr ani.ng CCL-ALN iehal gyl

V\:hg)lyei ggf\ﬁgioﬁbr@ol égﬁﬁ%%méof@rgﬁeg%éﬁgﬁbu lggnitnhge brush
by coanpressingheeaianiessi ve force to the brush by the

brush conpressing mnechani smduring the cleaning of

the substrate. 15. The substrate cleani ng apparatus .
acder.di ng heo scibstrate? cleandieiappa@tesnaeeprgng to claim 12,
co:%rﬁ‘g}ént he brush cl eaning by varying the

co ssive force to the brush depending on a state of i

t he sub$hEacentm|b@a¢te@f@ﬁ’.0|36thqr@'l§%bs‘i|?aﬂéng by varying

cl ARl S el et | 5y lghe VBYRISH Nedr@ressin

or G0R camipREStSraRRats Mo B GoR BY e e rompressing

defroechagismnderingthegleaning ofnthe sURSLrak8-h the

brush so as to deforma shape of the brush into a

predet erm ned shape. 17. The substrate cl eani,n .

PPl at g hie carhtitRate S1ERRING 1@PPaGHErLRSCOTHTE e glaim 12,

[ n%Hg?éirf"‘ cylindrical small-dianeter part and a

cylindrrcal |arge dianeter part avigrg %connecti OB .

surface the control part controls the brush cleaning by varying
the compressive force to the brush depending on a state of the

substrate to be cleaned.

16. The substrate cleaning apparatus according to claim 1,
wherein

the brush compressing mechanism includes a
brush-shape deforming member configured be in contact with
the brush so as to deform a shape of the brush into a
predetermined shape.

17. The substrate cleaning apparatus according to claim 16,
wherein:

the brush includes a cylindrical small-diameter part and a
cylindrical large diameter part having a connection surface
between the large-diameter part and the small-diameter part;
and

the brush-shape deforming member deforms the
connection surface into a predetermined state such that a
desired cleaning can be achieved.



between the | arge-di aneter part and the small-di aneter
part; and the brush-shape deform ng nenber deforns
the connection surface into a predetern ned state
such that a desired cleaning can be achieved. 35 18.
The substrate cl eani ng apparatus according to claim
16, wherein a contact surface38f the brush-shape
deforning menber to be in contact with the brush has

cogcavegh s '"@.rt%ltrrné?% cTQSnﬁ%’Séﬁé‘é?aﬁ]se%'&'cﬁgdﬁnj)étroafc%ﬁm 16,

accord| ng to wherei n contact surface of
t hewBetet shape deforming menber to be in contact

wi th the Drigtalbesiraesi &ﬁkhéhap@sh%aaé]edéﬂ&w@ énember
cl eanj ng appar at us _accor di ng ai m rein

corfcabe l@ﬁoa'é@ctow'tfhéhsr@@lﬁfs%@&eao@%@aﬁ%@h Si’é‘l%

to be in contact wwth the brush has an asymmetric

shape with respect to a rotational axis of the br

21.19 subEhe 3ubsiratei GlganiraoaPpParay:AacRgdNg (o' 2aim 16,
subghke %ﬁ., havi ng an end surface, a front peripheral
portion, and a rear peripheral portion, th ubstrate

cl eani ng rEtABACE ot RSENGF thenBreshi e BRcdRERTRHIGgnember

a bygipl Wé@n%c@wnﬁﬁ’QﬂQGbFu:ﬂ@ Has hncowical Bhsie.
conpr essing mechani sm supplying a cleaning liquid to

a substrate; and cleaning the substrate by bringing

t heyhar depgd Qﬁb@tﬂraté%I@a@w‘i’ﬁbaﬁﬁp%ém@tadmﬂﬁng\nto?rtﬁllalm 16,
surface of the substrate. 227 The substrate cleaning

nmet WO@r8tRording to claim 21, wherein: the brush is

cormr essi ®l @ntyed é@ﬁ‘a@éuéf‘ tﬁlee@rﬁuga Sﬁaﬁenaéwmm@ymember
var ng a conpr essi ve f or e rus

ol liiy InoSontg Wiba A DreiBa g e oRu RSLiahgPe With

to edidet2fo a VhetRdmal HRE BF 4B BAIPH essi ng mechani sm
i ncludes a brush-shape deform ng nenber; and

21. A substrate cleaning method for cleaning a substrate
having an end surface, a front peripheral portion, and a rear
peripheral portion, the substrate cleaning method comprising:

compressing and hardening a brush made of a
sponge-like resin by a brush compressing mechanism;

supplying a cleaning liquid to a substrate; and

cleaning the substrate by bringing the hardened brush
into contact with at least an end surface of the substrate.

22. The substrate cleaning method according to claim 21,
wherein:

the brush is compressible; and

the brush cleaning is controlled by varying a compressive
force to the brush during the cleaning.

23. The substrate cleaning method according to claim 21,
wherein:

the brush compressing mechanism includes a
brush-shape deforming member; and

a shape of the brush is deformed into a predetermined



a shape of the brush is defornmed into a predeterm ned
36 shape by bringing the brush-shape deform ng member
into contact with the brush; and the substrate is

cl eaned by bringing the defornmed brush into contact
with the end surface and a front peripheral portion

or a rear peripheral portion o¥the substrate. 24. A
storage medi um i ncl udi ng a conput er program

b
R e

endoabatha\etha:hferbmshp@rﬂ heral portion, and a rear
peri phergﬂ PQIBLatetidec %% br@h& rt@\e”ﬁ*e'ﬁ@ﬂ'ned brush

conpri si conpr essi ng n|n rus

a nsipm@@tackervntbsthﬁ Bnd wnﬁaﬁec@%r%ﬂ%@'ﬁb Pr?e’éﬂgﬁr gfyportion

[ d SHbstr
ggnél/ﬁgg{ﬂ)egsﬁﬁgwg (Le)'rgghb(r)f %?nsg theéﬁgfdeﬁgg brush

|nto contact with at | east an end surface of the
subs{rat@  storage medium including a computer program

executable by a computer to perform a substrate cleaning
method for cleaning a substrate having an end surface, a front
peripheral portion, and a rear peripheral portion, the substrate
cleaning method comprising:

compressing and hardening a brush made of a
sponge-like resin by a brush compressing mechanism;

supplying a cleaning liquid to a substrate; and

cleaning the substrate by bringing the hardened brush
into contact with at least an end surface of the substrate.



