METHOD AND SYSTEM FOR CLEANI NG PHOTOVASKS BACKGROUND OF THE | NVENTI ON
1. Field of the Invention [00011The instant disclosure relates to a
phot omask cl eani ng nethod and system in particular, to a photonask
cl eaning met hod and systemthat cleans photomasks through rinsing and

Wi ping. 2. NDESEHI(PD arN®F SRERIUEM AOR TIOEIA K IdGPP HRO TRPASK Sf
highly precise integrated circuits, in which the manufacturing
process requires the use of high precision nmachines on silicon wafer
for high precision |lam nation in a clean room environment. The

manuf act ugi | chine and fabrication plant
I s high. Qﬁ@{&@gﬁﬂgﬁﬁwmﬂun ng process, product yield
rate can determne if a sem conductor factory profits or not.

Ther ef or el. Figlst ef/thgdnpeitict yield is the one of the nost inportant
factor in the mnds of every sem conductor factory owner. [000310ne

of the maj0f01{ act or $he Hastaaf Haciauye etldtasagoea ghot@hesls cleaninie method
and system; in particular, to a photomask cleaning method and system that

cleans photomasks through rinsing and wiping.

2. Description of Related Art

10002] IC chip is composed of highly precise integrated circuits, in
which the manufacturing process requires the use of high precision machines
on silicon wafer for high precision lamination in a clean room environment.
The manufacturing cost for the associated machine and fabrication plant is
high. Thus, in silicon wafer manufacturing process, product yield rate can
determine if a semiconductor factory profits or not. Therefore, improving
product yield is the one of the most important factor in the minds of every
semiconductor factory owner.

[0003] One of the major factors that affects yield rate of wafers is the
cleanliness of the photomask. If contaminated photomasks are used to produce
semiconductors during photolithography process, corresponding defects can
develop on the wafer. In order to keep the photomask clean, photomasks are
usually setup with a photomask protective film (Pellicle) to prevent dust
particles from attaching to the mask. Since the photomask protective film is

kept a certain distance away from the photomask through a frame structure,



cl eanliness of the photomask. If contam nated phot omasks are used to
produce sem conductors during photolithography process, corresponding
defects can develop on the wafer. In order to keep the phot omask

cl ean, photonasks are usually setup with a photomask protective film

(Pel I'i cl efludtpapficles miaylesiledp dht theltdtédmaik pidtestRienGlnh Quél ehdradkusing
Since the photonmask protective filmis kept a certain distance away

fromthe d% ég@ﬂ qgg;]g ure, dust particles may

col | ect o%g'?%sg p %%]TJB.EE ptra%ttéea?:ltl I%&lé#t%]a'such t hat focusing issues
during de ment gan be prevented. [0004]1t is conmo ractice
that, pri ﬁﬁﬂg phot ﬁnﬁsﬂ %ﬁ?%ﬂ%n?raﬁ?céﬁtgffto!pﬂqrnﬁoppa]&%g?ﬁ NIRMERL AL s
conducted to confirmthat the pattern on the photomask is accurate.

| f flaws &EMero-dnmre¢esdings escamis icopduetedoeedndirm Hat ghopettagkon the
protective filmnust be scrapped off the photomask, and then inmersed

into an aghstohmkh it ciccataeanifnBawkaire dieaificl they whuRrse rabied oe thei d
al ong wi th hydrogen peroxide solution (H2SO4/ H202, SPM, and the

aqueous s i Rsaralal h jd et p i
(SCL) sol @b#&%ﬁglfigﬁrcommnl 9%‘33@’59?& ?%Ir%bg&gc% tg%gnﬁ{}%?lgg%n%de)ﬁg%?de
solution are used to reno afge .organi £ no] ecul es ile a ni ur
nydr oxi detaRgRGdPELEn H0l SatiETeSRatE Eof birbimenraltuny SEHURG YL
smal | organic np] ecul es and particles. Successivel dei oni zed wat er
(D wat er3lopg wiskdhydsogenpiexidesselutipn dledMuitCeo |S£’EM); randothe cagieeus
the cleaning process. Thereafter, a new photonmask protective filmis
di sposed siton b€ apmedrinaskydrbRidevalong Whth lpydrbgempéroxidy ETL Vsoliididm
is quite expensive, thus scraping sheets of protective filnms wll

si gni fi cagptl dbrﬂ%hléﬁﬁ&d. R aRRE &i@fanﬁh?cg@{éﬁgl%&m& ea1LtiBA are us?d to

Furt hernore, the adhesive on the conmo sk protective filmis

generally 0 0 te tune; ( - X such _as polyy-acrylic
aster st VTG Mg MreBice o, woilie' Bl Bl B oy aftok
sul furic acid, and hydrogen_ peroxide_ solution, (RCOOR) x wll

hydr ol yzepf?rmibiaeaawquai ytien are used (tracnigvexsHal Qreaply melesalesernd s
on the photomask pattern and |lead to scrapping. In fact, each

phot omas kparéinlesnBycdmssiveby decorgzebhmwatd @ watee} isbedealr © seonayEpresidual
while the price of photomaslcs can be as high as hundreds of

t housandsciginid@! lsafugionP th0cdmipidthi e dQbdmhs . pAstdsd. eMiefdaf@r! e wast
of photonmask application high. [0005] To i nprove upon fromthe

cloant i ned o BERE Wo i enARR, B SjRE B e R D RERROR PR vy e

dryi ng equi pnent. for cl.eaning and drying. ) )
ytng qpuhcﬁomask protective Rimds quite ex ens?ve, thus scraping sheets of protective

films will significantly increase the costs of photomasks application.
Furthermore, the adhesive on the common photomask protective film is
generally composed of ester structure (RCOOR) x such as poly-acrylic ester
structure. Thus, when photomasks are immersed into a bath of sulfuric acid
and hydrogen peroxide solution, (RCOOR) x will hydrolyze into a colloidal
state of (RCOOH) x which may cause defects on the photomask pattern and
lead to scrapping. In fact, each photomask can only be used to clean three times

before scrapping while the price of photomasks can be as high as hundreds of



[ 0006] To address the above issues, the inventor strives via
associ at ed experience and research to present the instant disclosure,
whi ch can effectively inprove the limtation described above. SUWARY
OF THE | NVENTI ON [ 0007] The instant disclosure provides a nmethod for
cl'eani ng tHoosauhslos Wbilab ap | oS whitlieh ednlang hhduieddetngf hectbymeby
and qui ckly divert away from photonmasks and prevent re-contam nation

fron1backé@%ﬁﬁgwkgghﬂéFkn{@%HS] Specifically, the instant disclosure

provi des ot ona eani fig system The photomask i ncludes a target
surface t cl eangd.. The phot omask eani ng system conpri ses a.

7ot ai i oW Ce 7 of O BREIPHE dpcih S Oph i AeuRen S0t GREON, oag rassible,
el evating platform and a drying device. The cleansing device is
arranged meikadi® inmmove phetonzaskicdeanlingss isreoldemp aadfmoveiths plsewiasiy
unit, a scrubbing unit, a cover, a fixing unit and a stage. The fluid

di spensi ngwerds cieaningdasl drythg eiiptieapforsteaningland dhyagt one obl i que
di spenser di sposed proximate to the fluid dispensing unit and

obl i quel ymﬂy’gggensesTé, Iahne sRNhe er&%eH@sEx%‘%{ Hg&gf@ggc%rf %Jltivgé SR L EDciatdf

cover is posed on t peri pheries o spenser 1 n order
to secure_the. scrubbing unit ther . .The fixi.ng unit.secures. the
cover  ont GXLRETEF ARG recalidhln BESERe il GBS RE M iEEH SRedBBine
fluid supplying conduit, and a retaining plate. One end of the fluid
suppl yi ngeRRyeitee hppeation desererd gpveo the retaining plate while the
retaining plate is disposed on a side of the fluid dispensing unit
opposite to the photomask. The aforenentioned elevating platformis
di sposed on a side of the cleansing device opposite of the phot omask

for adj us§URMMARYCOF ESRPINOVENYTRON tioni ng of the cl eansing device
and phot omask. The drying device is arranged towards the target

surface a oxXi t C i .ce. The_] a di scl osure
oinquerﬂﬁngensg2T§ u?ﬁggﬁiohﬁﬁgﬁgggagﬁ%b@% rgqﬁpggéasgiﬁbéﬁﬁﬁpm%r
facilitating water flqow fo divert away .|oosened contam nants. ..
[0009] Th PhAIOTESES which aUOWS thf & aping ligeid @ effeativiehs kg ekl divert
met hod in which the photomask includes a target surface. The net hod

i ncl udes aweay froim photegnaske pad ppevent di-ngntandhatiomsfrom blkiveshed Eluidsi ng
a scrubbing unit, positioning a photomask to arrange a target surface

towar ds t[oB08¢r ubbi 8gedifically, fled fishtht il @ubé Eﬁcﬁ@deﬁ gh@tohﬁtsk@éhrﬁﬁg
scrubbing unit and the photonmask such that the scrubbing unit makes

contact w : ] ' e
Farger surpis TREPROBTESk AbAePh iR P LR FaRMIR, THe 0%
scrubbi ng ,sur.face of the scrubbing unit, dispensjng fluids obliquely
Lowards HEIBEGRELH PTREISS & EHapns ouich 18 etangrae Molompsk, 2
cl eansi ng device so as to establish a non-orthogonal angle between

t he t ar getleanging¢lgvined anhelevatingl platégransindy at doangidevice. gihet deansing
formng at | east one oblique surface proxinmte to the periphery of

the scrubdévige $31afranged twwhaldeahe tthereoblirface agdrihedades ar Anidedishevsagls
the obliquely dispensed fluids fornms a channeling region for

channel i ngy; fubBirSufit ! £ tobbeaitidef {ﬁ‘i'h RS i d0E b &S

t he coIIectég?¥?uid§E§?tér cPé%h?ng, ﬁﬁ{ pdg??fg ng th%uup&@béﬂéﬁ%
unit includes a direct dispenser and at least one oblique dispenser disposed
proximate to the fluid dispensing unit and obliquely dispenses fluid onto the
target surface for cleaning. The cover is disposed on the peripheries of the

direct dispenser in order to secure the scrubbing unit thereon. The fixing unit

secures the cover onto the fluid dispensing unit. The stage includes at least one



photomask to a drying area for blow drying. The instant disclosure
facilitates fluids after cleaning to quickly divert away fromthe
phot omask and prevent recontam nation from backwashed fl ui ds.
[0010] I n order to further understand the instant disclosure, the

f ol I owi ngflafogipIpiigScontiii Add!atreRiiAAPlatee Oheehdast thb'%ﬁd%pﬁle)fiﬁg

detailed description and drawings are nerely illustrative of
appendod okl i Eimheciid f9n} 1EuRRAAR RACHe e Yo s
ol eani ng SyBeee adastdn i B HiRCTsheied toitanposti & BeopAapResk. Bhe s
a schematic di agram of the photonmask cl eaning systemillustrating the
cl eansi ngalpsemertienadoelayating platfivemiis dispesedion @l sadeipthe cleansing device
opposite of the photomask for adjusting the corresponding positioning of the
cleansing device and photomask. The drying device is arranged towards the
target surface and proximate to the cleansing device. The instant disclosure
obliquely dispenses fluid onto the area which requires scrubbing for facilitating
water flow to divert away loosened contaminants.
[0009] The instant disclosure also provides a photomask cleaning
method in which the photomask includes a target surface. The method includes
the following steps: providing a cleansing device including a scrubbing unit,
positioning a photomask to arrange a target surface towards the scrubbing unit,
forming a pre-pressed state between the scrubbing unit and the photomask such
that the scrubbing unit makes contact with the photomask at a predetermined
pressure, cleaning the target surface of the photomask with a moist and
partially exposed scrubbing surface of the scrubbing unit, dispensing fluids
obliquely towards the target surface to remove loosen contaminants via the
cleansing device so as to establish a non-orthogonal angle between the target
surface and the fluid dispensing towards the photomask, forming at least one
oblique surface proximate to the periphery of the scrubbing surface such that
the oblique surface arranged towards the obliquely dispensed fluids forms a

channeling region for channeling away fluids after cleaning from the

photomask, draining the collected fluids after cleaning, and positioning the



[0013]Fig. 3 is a schematic diagram of the assenbl ed phot omask

cl eaning systemillustrating the cl eansing device according to the

I nstant di sclosure; [00141Fig. 4 is an expl oded view of the photonmask
cl eaning systemillustrating the cl eansing device according to the

i nstant dphétoatskeo 4 GB/4ibE Rréa f&r blowA deyiAs s The GhdtamadisviogiteOfactiftftes
phot omask cl eaning systemillustrating the cleansing device according

phot omask BB o gL & bRl bR eyl oR 8 PRI FChREDATRR

3?28@;1”3?5@@&3%{3{'@%33{(%5%%1?%@; [g?nﬂ] Fig. 7 is a schematic
[0010] In order to further understand the instant disclosure, the following
embodiments and illustrations are provided. However, the detailed description

and drawings are merely illustrative of the disclosure, rather than limiting the

scope being defined by the appended claims and equivalents thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is a schematic diagram of the photomask cleaning system
according to the instant disclosure;

[0012] Fig. 2 is a schematic diagram of the photomask cleaning system
llustrating the cleansing device according to the instant disclosure;

[0013] Fig. 3 is a schematic diagram of the assembled photomask
cleaning system illustrating the cleansing device according to the instant
disclosure;

[0014] Fig. 4 is an exploded view of the photomask cleaning system
illustrating the cleansing device according to the instant disclosure;

[0015] Fig. 5 is a cross-sectional view of the photomask cleaning system
illustrating the cleansing device according to the instant disclosure;

[0016] Fig. 6 is a schematic diagram of the photomask cleaning system
illustrating the assembled fixing unit according to the instant disclosure;

[0017] Fig. 7 is a schematic diagram of the photomask cleaning system

illustrating the stage and the guiding base according to the instant disclosure;



illustrating the stage and the guiding base according to the instant
di scl osure; according to the instant disclosure. DETAILED

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0019] Referring to FIG 1
and 2 as the schematic diagram of a cleaning systemand a cl eansi ng

device thfyag]. respPaet BV Ya fidwaekst dgNaBet phdtBmakkSERBAIng method
di scl osure. The instant dlsclosure provi des a photonask cl eaning

system 1 Bé’d'ar&lln H'tﬂgn‘?s 9 whi ch includes a retaining device
10 a cl eansi ng ev ce , an &l evat i ng platform a drying device 40,

a processing unit 50, and a sensor elenment 60. The photonask 9
includes a target surface 91 which may contain buil dups of

contam nants such as chem cal residue, particles, dust, atom zed
parti cl esD&TAIRED DESCRIETHEN IR iThEE B&EMBDENB@BIMQ\TTMM omask
9 such that the target surface 91 faces towards the cl eansing device

20 and thpood9yi ng dRefefingQo FIGe 1 eindv2hs et sdhhiaichdidBrans ofhrAedfag on
a side of the cleansing device 20 which is opp05| te fromthe

phot omaskg d’% tSHGAd N Abard i ﬁ?ﬁ%ﬁ rthcﬁ"}egfn? e@ﬁvgl &gé?%atrr]lgg 10 the instan

cor respond ng p03|t|on|n e cleansing de

and transfer |t|on ato the cess g .uni.t 50 fo
assessmentise st AclRbRbiovidS A @&qlﬁwggtswéteﬁg.lgfﬁf
of the eIevatlng pIatformSO by determ ning and adj stlngthe ]
cor r esponeleagingos i phasemagk & witieh dheladss rig refeiriieg: degicendOs Recleansing
phot omask 9. [0020]As illustrated in the instant enbodi ment according

to FIG 1ldewide 20, afelgviatingmastfordn,of Jhﬁg peeice s la proeessimousy $0eamd
is disposed in a receiving area A and retained by the retaining

devi ce 104 sgﬁt%rre‘férﬁéﬁ't’ 6% PRy H&oﬁgisk @eﬂlcﬁﬁﬁe‘st | QRset'sUFraLE 94 ANRRN af ©

ar|n5|ng area B, and arranges t tar
confain buildups of contaminants such as chemical residue, particles, dust,

atomized particles or the like. The retaining device 10 retains the photomask 9
such that the target surface 91 faces towards the cleansing device 20 and the
drying device 40. The elevating platform 30 is arranged on a side of the
cleansing device 20 which is opposite from the photomask 9 such that the
sensor element 60 can sense the corresponding positioning of the cleansing
device 20 and photomask 9, and transfer the positioning data to the processing
unit 50 for assessment. As a result, the processing unit 50 controls the height of
the elevating platform 30 by determining and adjusting the corresponding
positioning of the cleansing device 20 and the photomask 9.

[0020] As illustrated in the instant embodiment according to FIG. 1 and
2, the photomask 9 of the photomask cleaning system 1 is disposed in a
receiving area A and retained by the retaining device 10. The retaining device

10 then positions the photomask 9 to a rinsing area B, and arranges the target



surface 91 towards the cleansing device 20 which is located in the
rinsing area B. Height of the cleansing device 20 is adjusted through
the elevating platform 30 such that the cl eansi ng device 20 and the
phot omask 9 are nutually abutted. Once the cleaning is conplete, the

phot omasksi3fige Potdwardsge tlRadsifl ﬁeﬂ&eagmwhs%}pﬁnbaatea R thd BinSyi 416a
device 40 and arranged to face the drying device 40 for dryingthe

target supf r

phot ok o R Bf by RIRE dviRe20 ‘eg"%ﬂ%eﬁa%fﬂ%@ﬁ@% lBhg Haorm,
is the as nbl.e tic dla of eanl stem _Th

cl eansi ng é‘&?lbﬂla’é@ P%’é% dﬁ ?8@“2%&‘ q‘g9§ Wé’i%%ﬁ?qﬁeﬂi
di sposed above the stage 25, a guiding base 26 di sposed between the
fluid di sPeas ih@claamngzacamplettﬁethspQQEHQ@k Qisspositbtriedgondtyipparea C

di sposed above the fluid dispensing unit 21, a cover 23 which secures

t he scrubpdriginiy the2dryang detite 40 andl atthfiped s feUhitdrdihe @nde@4bifst ng
unit 24 mhlch couples the cover 23 and the fluid dlspenS|ng unit 21.

[ 0022] As tfat wivﬁ.{% ni

phot omask [ ﬂrhgtg‘?r et éﬁtove é%{r%? dﬁ%ew ce 228ﬁ rﬁ}ﬁ}g ﬁﬁlgt i

t ar get surf% facg e cleansin eV|ce 20 to facilitate

| ooseni ngP¥ HACK 1840 FREeHiRg 3 -9 and allowi ng water flow to
renove contam nants. The water flow aforenentioned is not limted to
wat er, asl®2dhni ng RefardsgftorFIEE ehis tee phesraned ikchemate shagremapplthed.
[ 0023] As shown in FIG 3, the guiding base 26 is disposed on a side
of the retlahminggspdtaine Phd sbitding sdoipos20 eintludes ph ustagé t¥5,0h fluid d
supplying conduits 252. As illustrated in FIG 4 and 7, the guiding

base 26 i#gg b%g?‘g% anp! E'I Eﬂléﬁdée&’fab%% 4h8 $t£2958h stk Bise M &idtsposed

arranged in | el

between the fluid dispensing unit 21 and the stage 25, a scrubbing unit 22
disposed above the fluid dispensing unit 21, a cover 23 which secures the
scrubbing unit 22 onto the fluid dispensing unit 21, and a fixing unit 24 which
couples the cover 23 and the fluid dispensing unit 21.

[0022] As illustrated in FIG. 2, when cleaning the photomask 9, the
photomask 9 is retained above the cleansing device 20 while the target surface
91 faces the cleansing device 20 to facilitate loosening contaminants on the
photomask 9 and allowing water flow to remove contaminants. The water flow
aforementioned is not limited to water, as cleaning fluids for cleaning
photomask may also be applied.

[0023] As shown in FIG, 3, the guiding base 26 is disposed on a side of
the retaining plate 251 which is opposite to a plurality of fluid supplying
conduits 252. As illustrated in FIG. 4 and 7, the guiding base 26 includes a

plurality of guiding channels 261 which are arranged in parallel with



predeterm ned interval s therebetween, and correspondingly arranged
with fluid conduit 252 such that fluids can supply therethrough. The
gui di ng base 26 includes an oblique surface 262 slanted fromthe
center down towards the retaining plate 251 (as shown in FIG 5) such

that fl ui predetsringiedinteitvanthegebetwitals antllcovrespovatiaglyt dreardgeayith fhid
pl ate 251. The gui ding base 26 provides a predeterm ned distance

bet ween t D%%ﬂl n :

whi ch pr ee(g}l({dslﬂj?ﬁz%ﬁéﬂ %?@%@g%‘%égﬁﬁl&?ﬂ%g&y be:lﬁg @1{1&&% %éél? %?I
di spensed. f ds f|UId |l eani ere
preventi niy LLer?F r?g’ Eef% 2@/\&&#‘%% tﬁg ‘%6’2 a??r&t{] a%l.éhe
phot omask [ 0024] Mor eover a cross-sectional view of the cl eansing
devi ce 2ore|t=ymng nlste 254 d(asrstova i F16h &) fsugh dhaii Slgidss(wiafer ot tcleaning

i ncl udes two oblique dispensers 211 arranged on two sides thereof, a
direct di Apeis}dlow? 1@wardsathgedtdiningeplatd PE1.t The @idiagehade ﬂﬁepﬁﬁrﬁ@esﬁl,
and two ridges 213. The oblique dispensers 211 and direct di spenser

212 are gfeae&%éuﬁar aemed&e@\%an e huicbelsg lf@%ﬁgthg(gﬁﬁh%g%tainm@

ridges 213 are separately arranged on a si

di spenser he C penser 21 ot.her ras, t.

i does ouafey 25 | A0T atE et 6 Ry B0 6 10 o @%@%3&9%542“\?@%
gquantity of the o | j que g pe s rs 211 and the direct dispenser 212
are not | fligpensgd Buidse ag: ﬁw@ 19 PREt-elgBHBBNRIPCC: JUEEDY PrRERIRS
Mor eover, the scrubbing unit 22 is disposed on the direct dispenser
212. The satainiangs fioit bakwasbinglesd re-cantaiimatmgsthe phofddaskrl a
resilient menber 221 which is disposed between the scrubbing sheet

222 and tigd2d|rect WigBenseh &bds- sérchfd?xﬁﬂ Qlévtﬂebfsﬁkt clanstkiceMRyRESIPlie

properties of the resilient nenber 22 t he scrubbi ng sheet 222 can
softly sc e S

cause ﬂ gﬁ% scr?u rrg Iﬁih%oﬁ ﬁTjh@Eﬁé/r*sﬂJicg q‘gmipense‘gug‘%zt@ga%ﬁgaue

sel ect ed froma f d| s I’ISI zzle or_a plurality of spensi ng
openi ngs HiEPETSSES HJ @88 ‘%ﬁ% thgreel@ & éJrl%I&nSer%?%laFréBg?

di spenses fluids froma top surface thereof in the general direction
of the phoetewaskthe. twih@bligpesdispensersof 11 hendi twec ridges 2d3s efhe2 pbligse
capped by the scrubbing unit 22 to allow fluids dispensed fromthe
direct di gigparsers 21Pah@ direaplibehser PARUirata@ranbed LofiebioitlinglRi Witk Zhé n
the duration of the cleaning process, as saturated scrubbing unit 22

is less %gaﬁlgahabﬁeysezéqﬁggb&%?m&m&% Fel aﬁaﬁgggoh%sde of the

unsat ur at I'ng uni irect ser di Sposed
cl oser to .the ot omask t.o th ob di.s sers 11 SO
as to preQdffY e{)ﬁﬁp%ﬁfﬁrﬁ&z dfagﬁhgng@r erﬁﬁtlgisB ?F&Eéelg gb?xe(,\mq{ Senfivo
form scratches_on the photomask 9 during cleaning. The scrubbing unit
22 furt hefldgesc? Laee dispestidson fsosidasml thegliraghdispgnsair1de dhzapmntity ch

is defined as the portion meking contact wwth the target surface 91.
[ 0026] Theobihkiohligueidigpensens< 12 lahddhs pléresedispengds 2i1 D e noblintied to the

et Onexamples of the embodiment provided therein. Moreover, the scrubbing unit 22
is disposed on the direct dispenser 212. The scrubbing unit 22 includes a
scrubbing sheet 222 and a resilient member 221 which is disposed between the
scrubbing sheet 222 and the direct dispenser 212. Through the soft and

compressible properties of the resilient member 221, the scrubbing sheet 222

can softly scrubs the photomask 9, and prevent damages on photomask 9 cause



towards the photomask 9 such that fluids are obliquely dispensed into
a contact region between the scrubbing unit 22 and the photonmask 9,
and towards the peripheries of the scrubbing surface 2221. Wen fluid
flowis obliquely dispensed onto the photomask 9, fluids can perneate
bet ween phy hagshegrestinghe phot omask 9, thereby separating particles
fromthe photomask 9 and facilitating particle renmoval by fluid flow
Wth the fhgur at hn i i . .

di spensergm%? , par P‘?gldglgecgggp ?%%eg?élezd&él;@ % %eelgétgrﬂ[}g%lﬁﬁigﬂg#glsgins&rﬁ%
renmoved by the obli.quel i spensed flui.d flow The. obl.ique dispensers
T can biotls ot dcuidiishol FimaE wsdiias ot iaied thetgio, e hFeEt
di spensi ngi openi n%s but not limted thereto. [0027]As illustrated in
FI G 3 andispensendl@aliesctlyalispengesPosls dram at top surfage thareshiortbe igendal
configured to all ow exposure thereof A portion of the scrubbing unit
22 is di sgesaibibef wee phbtienddkud dTHE sppnwirfage Wil the direvn dlifpeseo2 €2 i23
and substantially caps the direct dispenser 212. The cover 23

i ncl udes | 4 fhar |

the retai ﬁ@@ﬁp?gﬁge;%ﬁﬁgﬁg f ullt 32 ﬁq%lpgj\?vh?ﬁdekr \eﬁ’lﬁ:q%?% bﬁlta ertﬁ%@f s?
the obliqye surf 232 is dj spose roxinate to. the ri.pherie f
the sor ubiPRgeE 21248 SompletchiBligls Bl b 23 SpB6C sRpfbaal b o
forma channeling region 234 to facilitate fluids after cleaning the
phot omaskelganiagdireetssi §s satuiatedhs@ubbingimit B inhless ponectgi leave saraichpe
oblique surface 232, and into the retaining plate 251. The cover 23

i s di sposen photwniasit eotnpatdibtoohisatyretcdissnibsieg ani? 22. Bhe di@ct dispenser
predet erm ned di stance therebetween to facilitate draining. As shown

in FIG 431% !Ik.edFsEMEéd SRséifol (eI pHoAGHsled C%nﬁnﬁdféﬂ‘@o %@blgggnl@afsgeﬂéew

along two ends thereof The fixing arm 233 includes a s 2332 and a

lip 2331 of . 4 X] 3 nd, i rr-ange

parai el £ tnas PR PR the b A wibir0a Ly BpRR ontas? Wil el rorm,
cover 23 furtger i ncl udes two grooves fﬁgl, correspondj ngly .conformto
the two ridaEhes os thgp @wﬁé 11§ gleange. {lhe spbbinEngs Béfurthep

t her ebet ween and t he scrubbing sheet 222 on the direct dispenser 12.
Wien t he setudsbiinghshaabodient s stuebliiog snefaca@@denvhichhe defined a23hean
be lifted for i mediate replacenent. [0029] Referring to FIG 4 and

FI G 6, tb@tﬁoh&h@lﬁng@oht&ﬁwiﬂpﬂhédﬁ%eﬁsm @43, a clipping rrenb_er
242, a frame 241, a first elastic nenber 244 and a second el astic

menmber 24fpozEe frafhe 38kqhs dfihERRTEY1 PARPRSs Hiddif §flbblique direction
towards the photomask 9 such that fluids are obliquely dispensed into a contact
region between the scrubbing unit 22 and the photomask 9, and towards the
peripheries of the scrubbing surface 2221. When fluid flow is obliquely
dispensed onto the photomask 9, fluids can permeate between particles and the
photomask 9, thereby separating particles from the photomask 9 and facilitating
particle removal by fluid flow. With the configuration of the scrubbing unit 22
and oblique dispensers 211, particles are loosened by the scrubbing unit 22 and
removed by the obliquely dispensed fluid flow. The oblique dispensers 211 can

be selected from a fluid dispensing nozzle or a plurality of dispensing openings



di spenser 212 between the cover 23 and the fluid dispensing unit 21,

i ncludes a handl e 2411 formed on two ends thereof, and glides through
the slot 2332. The second el astic nenber 245 is di sposed between the
frame 241 and the cover 23 while being in a conpression state.

[ 0030] Thebbegst 134ded shetbipposed on two ends of the fluid di spensing
unit 21, and the clipping menber 242 is pivotally coupled to the base

243. The f4 el asti.c: ggtee 2444 Sq AL.SPOS n. t

and the CI(?({)ZZ]}] ng me Selrlmg .aﬁﬁeﬁq}'r%% lngl %S@lgcpogn{aepn??r 1% §p§%&§gﬁﬁfﬁf€:
base 243 gt one. end jl.e abutti t clippin nb 242 at the

ot her _enddirrich disponist cveronredfio alfor cOReuE Biesainet pqeion of the
shoul der 2421 which abuts the Iig)@2331 of the fixing arm 233. Since

t he seconscrabbigi wnitedb ey dmposed betpeans el flvad \ispensing ewivetl 2ad dhd
the frame 241, the second el astic nmenber 245 provi des an upward force

agai nst t bever@Beand@substaigially dape tkodiveasdisgunset 212 THe tdveer f23rigtludes
el astic nenber 244, a reaction and opposing force therefromis

appl i ed opg %’oiigﬁ% 3{3’13%&@%3422 %ﬁt%ﬂecpﬁle}éb‘ﬁ ﬁﬂoﬁgélglg(a ?@\Wﬁfs thé %etaﬁﬁﬂ% glate

rendering the r 0O maintain t nent between t

shoul der and .the |.p 2331,. and thereb ecuring. the cover .to
the fI ui dgéflgfﬁé:ﬁ‘ﬂlﬂa g 1BwS Hieggiar . W‘ﬁéfd?hgﬁ%&b b S BaogL287 it
rel eased for facilitating the replacenent of the scrubbing unit 22
when a foflisposes pppimade da et ppriplasriasonl ghe tyeeubhing | weface42221. The
[ 00311As illustrated in FIG 8, a flow chart of the nethod for the
phot omaskobligansurdacey2iZin dorifizuped vo ferdh aarhenhélinglespion B84 ao fadlitate
follow. [00321lInitially, provide the cleansing device 20 having the

1400 MRS A BRSOV

exanpl es PJgi&&?Bh,%%%@lique surface 232, and into the retaining plate 251. The cover
23 is disposed proximate to the oblique dispensers 211 with a predetermined
distance therebetween to facilitate draining. As shown in FIG. 4, the cover 23
further includes a fixing arm 233 extending along two ends thereof. The fixing
arm 233 includes a slot 2332 and a lip 2331 formed on an end of the fixing arm
233 and is arranged parallel to the retaining plate 251.
[0028] Referring to FIG. 5, the cover 23 further includes two grooves
231 correspondingly conform to the two ridges 213 for securing portions of the
scrubbing sheet 222 therebetween and the scrubbing sheet 222 on the direct
dispenser 12. When the scrubbing sheet 222 is due for replacement, the cover
23 can be lifted for immediate replacement.
[0029] Referring to FIG. 4 and FIG. 6, the fixing unit 24 includes a base

243, a clipping member 242, a frame 241, a first elastic member 244 and a

second elastic member 245. The frame 241 is disposed around the direct

10



enbodi nents provided therein (Refer to FIG 3 and 4). [0033]In
regards to securing the scrubbing unit 22, as aforenentioned in FIG
5, the cover 23 can be used to secure the scrubbing unit 22. The
cover 23 having a pair of correspondingly conform ng concave and

convex sudfspesscr Q12 &ctveeri e cdvde23endtthe fhid di¥pendny Rinit 22 iéladed o
t he concave and convex surface retained in the instant enbodi ment is

the Sof UbRiitle Meeiormed YH'n iRl theb Ald!dRIE frohBRIfE sho? 2855 The

[ 0034] A photonask is retalne en nobli’l'T'z romtHhe recelving area
A to the rinsi,n rea B, which.contai t he cl.eapsin evice 20 while
Che t ar getebiiesdiegienbebe fa i dabSistohel Cor e Ramp Al e 2oveo23

(Refer to FIG. 1 and 2). As the photonmask 9 and the scrubbing unit 22

appr oach whdcaebighira cempraessignsialed state is formed therebetween with
a predeterm ned pressure. The pre-pressed state can be altered by

adj ust i ng[0038] posi t Thebage 243 ihéispbssanai twgo eadd 6Lthe0fleid difsenshel emiask
9. [0035] The partially exposed portion of the scrubbing unit 22

defined as) they He" %r&@g%ﬁﬁae‘g‘g@%% %%Qu& Ry 18843 the s%mﬂe ﬁﬁ%

danpened. The scr ubbi en” approaches a eans t
hot omask 9 (Refer, to FI.G 5). 36] The,.cl.eans| ce 20 then
8 i spens eselPFté(f Hlscnbl%elr%cﬁe[rg ﬁ%ﬁﬂﬁé&%&g’{'@ﬁ? the hase gfj’ g%ﬁ‘g%‘é FﬁBB%W@WEce
2221 to renmove | Qqosen contam nants so as to establish a i )
non- or t hodbhal heafigit €lastic ipembendd4 abyistthe base2d3 ot ong endavhileatuviiirg 9

and the obliquely dispensed fluids.
the clipping member 242 at the other end thereof. Moreover, the clipping

member 242 includes a shoulder 2421 which abuts the lip 2331 of the fixing
arm 233. Since the second elastic member 45 is compressed between the cover
23 and the frame 241, the second elastic member 245 provides an upward force
against the cover 23. Due to the compression state of the first elastic member
244, a reaction and opposing force therefrom is applied onto the shoulder 2421
of the clipping member 242, thus rendering the shoulder 2421 to maintain the
abutment between the shoulder 2421 and the lip 2331, and thereby securing the
cover 23 to the fluid dispensing unit 21 while allowing the cover 23 to be
released for facilitating the replacement of the scrubbing unit 22 when a force
1s applied on a top portion of the shoulder 2421.

[0031] As illustrated in FIG. 8, a flow chart of the method for the
photomask cleaning system 1 is provided, and the description as follow.

[0032] Initially, provide the cleansing device 20 having the scrubbing
unit 22 which includes the resilient member 212 and the scrubbing sheet 222.

The scrubbing sheet 222 is not limited to the examples of the instant

11



[ 0037] Mor eover, the oblique surface 232 is forned proxinmate to the
peri pheries of the scrubbing surface 2221 such that the oblique
surface 232 is arranged towards the obliquely dispensed fluids to
forma channeling region 234 for channeling away fluids after

cl eani ng &mboudirhentp pesded thedeivi(Retfdrao MG §uadsyr f ace 232, and
~ thereby preventing contam nants to backwash (Refer to FIG 5).

| O038] FUT IUaTer . 1 Hodpdser e 6rifh theldrbLinb SAH 28 Rlafoleifhrioned in

col | ected dr ai ned e cleansimng device I NS

enbodi nent.. ingl udes a retainin |late 251 for | | ect.i ch fluids.
0039] SucElaTvBf Fovines oin Berifted Gatrite tae StmBPineuait 2RaTbh Sourmek o
to a drying area C for blow drying (Refer to FIG 1), and subsequently
returns thevipac padsi oorespendingle spnforgiing senpayerend convex s@Tacy to

[0040] I n sunmary, with the configuration of the oblique dispenser 211
retain two sides of the scrubbing unit 22 wherein the concave and convex

surface retained in the instant embodiment is the scrubbing sheet 222 while not
limited thereto (Refer to FIG. 5).

[0034] A photomask is retained then mobilized from the receiving area A
to the rinsing area B which contains the cleansing device 20 while the target
surface 91 is arranged towards the cleansing device 20 (Refer to FIG. 1 and 2).
As the photomask 9 and the scrubbing unit 22 approach one another, a pre-
pressed state is formed therebetween with a predetermined pressure. The pre-
pressed state can be altered by adjusting the positioning of the cleansing device
20 or the photomask 9.

[0035] The partially exposed portion of the scrubbing unit 22 defined as
the scrubbing surface 2221 in the instant embodiment is dampened. The
scrubbing surface 2221 then approaches and cleans the photomask 9 (Refer to
FIG. 5).

[0036] The cleansing device 20 then dispenses fluids obliquely towards
two sides of the scrubbing surface 2221 to remove loosen contaminants so as to
establish a non-orthogonal angle between the target surface 91 of the
photomask 9 and the obliquely dispensed fluids.

[0037] Moreover, the oblique surface 232 is formed proximate to the

peripheries of the scrubbing surface 2221 such that the oblique surface 232 is

12



and the scrubbing unit 22, particles on photonmasks are obliquely
rinsed and renoved through fluid flow, thus providing relatively

cl eaned phot onasks. Moreover, with the oblique surfaces 232, 262 of
the cover 23 and gui ding base 26, clean or contam nated fluids can be
snoot hl y amrangeeidteavaids eh® owbliqarlyy dispemsethBuidb ab diveeka Shhheslalyy region
preventing the photomask fromrecontam nation. [0041] The figures and

descri pti 986 5t BhAReng! AukD dids'3ReR LRANINC ARAEIR! pRAIGHHRTY R iR Of

the instant disclosure! ver, eristic he 1 nst ant

di scl osur g _@are by.no ns sestricted thereto. Al cha

al ter nat | BHLe SHFBR1 rdoereb R sntilin EotambnantE A0 PyCkuash Rsfet
by those skilled in the art are deened to be enconpassed within the
scope of tRlG 24t ant  di scl osure del i neat ed by the follow ng clains.
VWHAT |S CLAIMED I S: 1. A photomask cl eaning system (1) for cleaning a
phot onask[({038] havi nBurh¢ranare; flaidsf beferd ahd after argunisg nge therr edBenéedg
device (10) retaining the photonmask (9); a cleansing device (20)

arranged giRiistfed "Thé %ﬂ&ﬁisirﬁ%’ﬁfe@i%@ 21 the NasHA Beibodirhes fheludes a
di spensing unit (21) having at | east one direct dispenser (212) and

(("i‘én'; " gur oA T TR R e U0 S Rt r gt surf ace
91),

[0039] Successively, the retaining device 10 mobilizes the photomask 9
to a drying area C for blow drying (Refer to FIG. 1), and subsequently returns
the photomask 9 to the receiving area A (Refer to FIG. 2).

[0040] In summary, with the configuration of the oblique dispenser 211
and the scrubbing unit 22, particles on photomasks are obliquely rinsed and
removed through fluid flow, thus providing relatively cleaned photomasks.
Moreover, with the oblique surfaces 232, 262 of the cover 23 and guiding base
26, clean or contaminated fluids can be smoothly drained and removed away
from the photomask 9 thereby preventing the photomask from re-
contamination,

[0041] The figures and descriptions supra set forth illustrated the
preferred embodiments of the instant disclosure; however, the characteristics of
the instant disclosure are by no means restricted thereto. All changes,
alternations, combinations or modifications conveniently considered by those
skilled in the art are deemed to be encompassed within the scope of the instant

disclosure delineated by the following claims.
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a scrubbing unit (22) disposed on the direct dispenser (212) for

cl eaning the target surface (91), a cover (23) disposed on the
peripheries of the direct dispenser (212) for securing the scrubbing
unit (22) thereon, a fixing unit (24) securing the cover (23) on the
fluid di sPeHATNG UhATMED)IS: a stage (25) including a retaining plate
(251) correspondingly arranged with the fluid dispensing unit (21)

and at | east pneafluj t

retai ning pl agt)e %2 H)bg)(glﬁlé%ﬁlgy%?giegc%gereof fogff%} sﬂgﬁflﬁgngdﬁf}f&"@?g% 0(99 he
obl i que di spense 211) diy,ect di spenser (212) ; an elevating
pl at f or m (30) arﬁ%ﬁag&tgxfgegsgﬂe @’fﬁ? ﬁ%m@PgH}%l ng device (20) for

adj usting the corresponding positioning of the cleansing device (20)

with respect to therghirgeewce 630) rgtadning the phatpnepsl (O (40) arranged
towards the target surface (91) and proxinmate to the cl eansing device
(20). 2. The syst emcheansiy tlevce 120) airamged vdhwesres rthe tagget soffacdi(9 hye

di spensers (211) is disposed on two sides of the fluid dispensing

unit (21) and the digggidigé-spenser (212) is disposed between the pair
of oblique dispensers (211). 3. The systemas recited in claim1l,

\Sﬂg: gingst(h?g;ji Lg%arﬁﬂ’?@%ﬁpg%g %é(%):fgﬂgil‘é%pg efigfiéljlft: 81rect dispenser

(212) and at least one oblique dispenser (211) arranged on a
side thereof configured to obliquely. dispense fluid towards
the target surface (91),

a scrubbing unit (22) disposed on the direct dispenser (212) for
cleaning the target surface (91),

a cover (23) disposed on the peripheries of the direct dispenser
(212) for securing the scrubbing unit (22) thereon,

a fixing unit (24) securing the cover (23) on the fluid dispensing
unit (21),

a stage (25) including a retaining plate (251) correspondingly
arranged with the fluid dispensing unit (21) and at least one
fluid supplying conduit (252) connected to the retaining plate
(251) on one side thereof for supplying fluids to the oblique
dispenser (211) and the direct dispenser (212) ; |

an elevating platform (30) arranged on a side of the cleansing
device (20) for adjusting the corresponding positioning of the

cleansing device (20) with respect to the photomask (9); and

14



4. The systemas recited in claim1l wherein the fluid dispensing unit
(21) further includes a ridge (213) arranged on two sides of the
direct dispenser (212) and correspondingly conforns to a groove (231)
arranged on the cover (23). 5. The systemas recited in claim4,

wher ei n the scrubba rigyingi devié? 40)sarp@idedalomarde e Bugdh dupficet(De) ahdoe
(213) retains the scrubbing unit (22) inside the groove (231). 6. The

systemas recited in ﬂxﬁh@e%o“kﬁ?%?é?si@%%e@&‘éﬁ%@ 23) is integrally

formed with an oblique surface rrespondingly arranged with

t he phot omask, (9), and sl anted.towards the retaining plat.e 51). 7.
The system a:Z'r ei,}]? SHSTFPI 25 @Fﬁ?‘i m ﬁﬁé‘?leﬂ WReEDS BQ&?R ﬁ’ghﬂﬁé %&sé)e{l%ﬁ
further includes a guiding base (26) having a plurality of guiding
channel s (261) a%lgilgﬁéwecﬂ)msm of| the dluid shispanstng unitt(2{ pand
and the retaining plate (251) , the guiding channels (261) are
correspondi ngl y ther divgetddispetser (12plis qlispodied enwess the bdjr anhadblinae
direct dispenser (212) . 8. The systemas recited in claim7, wherein

the guidi ng basegigbiscreiiyges an oblique surface (262) slanted
towards the retaining plate (251). 9. The systemas recited in claim

1 further incfud rocessi unit . (50) for. adjusti t he .
posi tioning ?f tﬁﬁe gygte ?Srfgc’gg%ﬂ Bllaf#x(ﬁgéxherilftg%.ﬁlgeg{)@itsg?ﬂsgg (%]ezéﬁ? ed
inclaim9 further inc)Judes a seﬂsor el enent ()60) for determ ning the
posi tioni ng of p&’ép i€lgssy tondhe cphmipmagk utidt comparesh do t then oblere ng
the positioning data to the processing unit (50).

dispensers (211).

4. The system as recited in claim 1 wherein the fluid dispensing unit
(21) further includes a ridge (213) arranged on two sides of the direct
dispenser (212) and correspondingly conforms to a groove (231)
arranged on the cover (23).

5. The system as recited in claim 4, wherein the scrubbing unit (22) is
partially bent such that the ridge (213) retains the scrubbing unit (22)
inside the groove (231).

6. The system as recited in claim 1 wherein the cover (23) is integrally
formed with an oblique surface (232) correspondingly arranged with
the photomask (9) and slanted towards the retaining plate (251).

7. The system as recited in claim 1, wherein the cleansing device (20)
further includes a guiding base (26) having a plurality of guiding
channels (261) and disposed between the fluid dispensing unit (21)
and the retaining plate (251) , the guiding channels (261) are

correspondingly arranged with the oblique dispensers (211) and the
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11. A photonmask cl eaning nethod for cleaning a photomask (9)
including a target surface (91), conprising steps of: providing a
cl eansi ng device (20) including a scrubbing unit (22);

positioning a retai ned photomask (9) for arranging a target surface
(91) thereof towdirds difygerser (Bdl2)ng unit (22); formng a
pre-pressed state between the scrubbing unit (22) and the photomask

(9) with a pr deTﬁé F‘éSSLpJSG eﬁ in claiffl 2% e hﬁlet gﬁpos%gﬂsga&%)

(91) of the p ot onas m)l st and’ partra

scrubbi ng surface t he s ubb| d|s nsi.ng.fl uids
obl i quel'y towar d§'“ ? Staélra q%%?‘f (@é f‘%‘t‘?de%” E‘?’Fa ng plate
contam nants via the cleansing device (20) so as to establ I sh a
non- ort hogonal a(‘?g'illé- bet ween the target surface (91) and the fluid

di spensi ng towards the photomask (9);
9. The system as recited in claim 1 further includes a processing unit

(50) for adjusting the positioning of the elevating platform (30).

10. The system as recited in claim 9 further includes a sensor element
(60) for determining the positioning of photomask (9) and scrubbing
unit (22) and transferring the positioning data to the processing unit
(50).

11. A photomask cleaning method for cleaning a photomask (9) including
a target surface (91), comprising steps of:

providing a cleansing device (20) including a scrubbing unit
(22);

positioning a retained photomask (9) for arranging a target
surface (91) thereof towards the scrubbing unit (22);

forming a pre-pressed state between the scrubbing unit (22) and
the photomask (9) with a predetermined pressure;

- cleaning the target surface (91) of the photomask (9) with a
moist and partially exposed scrubbing surface of the scrubbing unit
(22);

dispensing fluids obliquely towards the target surface (91) to
remove loosen contaminants via the cleansing device (20) so as to

establish a non-orthogonal angle between the target surface (91) and

16



form ng at | east one oblique surface (231) proxi mate the periphery of
t he scrubbing surface (2221) such that the oblique surface (231)
arranged towards the obliquely dispensed fluids fornms a channeling
region (234) for channeling away fluids after cleaning fromthe

phot omask (9),; ditles flubdispensirgd toeedrdsl tid plicilematk €9); cl eani ng; and
positioning the photomask (9) to a drying area (C) for blow drying.

12. The method as ref(%rfngﬂ%ié‘t Lk Mydel 651{4&&6%11&98@{%pwgﬁfdaﬁﬁﬁeeﬁh@fi

provi ding a cover (23 ecurely retalning two sides e scrubbing

unit (22). 13. The.nethod recited in clai ~ Wherej he

si des of the scr Bﬁﬂgﬁ%wuﬂfftﬁfz ﬁal]i’lé‘gr ﬁlfrg?%e@%il)amﬂé] ih%tf the” obliGue
correspondi ngly conform ng concave and convex surfaces. 14. The

met hod as reci t eSuitace{Zailanrangeshtaveards theeokluely dispensedfnids fomsa ds

are di spensed towards two sides of the scrubbing surface (2221). 15.
The method as rechamitling rdgaomm(234) ot bkeanretingr awandltide aftce xledning
adj usting the positioning of scrubbing unit (22) to formthe

pre-pressed stat gond fie JitommRslEs); as recited in claim1l further
conprising the step of:" adjusting the positioning of the photomask

(9) to formthe pr e'(ﬁ)ﬂ’aﬁﬁﬁg ?hes&ﬁie%ted fluids after cleaning; and

positioning the photomask (9) to a drying area (C) for blow
drying.

12. The method as recited in claim 11 further comprising the step of:
providing a cover (23) securely retaining two sides of the scrubbing
unit (22).

13. The method as recited in claim 12, wherein the two sides of the
scrubbing unit (22) are retained by a pair of correspondingly
conforming concave and convex surfaces.

14. The method as recited in claim 11, wherein the obliquely dispensed
fluids are dispensed towards two sides of the scrubbing surface
(2221).

15. The method as recited in claim 11 further comprising the step of:
adjusting the positioning of scrubbing unit (22) to form the pre-
pressed state.

16. The method as recited in claim 11 further comprising the step of:
adjusting the positioning of the photomask (9) to form the pre-pressed

state.
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