;e3e" . 16."T"Y /24 Decenber 2003 1 FLU D DELI VERY STABILIZATICE F%ﬁ VWAFER
PREPARATI ON SYSTEMS 5 BACKGROUND OF THE | NVENTI ON 1. Fi el?d Recemper 38 ent i on
This invention relates generally to fluid pressure regulating systens, and
nore 10 particularly to systens for stabilizing the delivery flow of water
and chemcals to a wafer preparation station. 2. Description of the Rel ated
Art As is well known, sem conductor devices are fabricated from

sem conductor 15 wafers, which are subjefted t o numerous processing
operations. These operations include, for exanple, inpurity inplants, gate
oxi de generation, inter-netal oxide depositions, netallization depositions,
phot ol i t hography pattering, etching operations, chem cal nechani cal

polishing (CWP), etc. A vheupDENFPERY SEABHOZ.ATONGORr med in ultra clean
environnments, the very nature of many of the process operations is to blanme

20 for the generation of sWALHR PREPARATIONSYSEEEMSes. For instance, when
CWP operations are perforned, a filmof particles and/or netal contam nants
are comonly | eft behind. Because surface particles can detrinentally

i npact the performance of an integrated circuit device, wafer cleaning
operations have beconme a standard procedural requirenment after certain
process steps. Although clBAGKGROBND INVENTHAN 25 procedural, the
equi pnent and chem cals inplenmented to performthe actual cleaning are

hi ghly specialized. This specialization is inportant because each wafer,

bei ng at diif TR¢1aF tisd Bgentied fabrication, represents a significant
investnent in ternms of raw materials, equipnent fabrication tine, and

associ ated r esedhishinyeriicacighitespgrpaially to Znidhpressuse rebiimeSYFEMse pHG MRS he

ol eani ng, OBERRLIAYTo LR AHLORRLGH FPMIREy ARPEE Gat B LRV LRk

enpl oy a cleaning’system typi caF cleani r¥g system may be, for exanple, a
SynergyT"' pedpasationgtasigst em from OnTr akTM of Lam Research Cor porati on,
Fremont, California. A typical SynergyT"' cleaning system enploys two brush
stations, where each 5 brush station has a set of brushes for cleaning the

top and botzt.qjgglq‘g{i@,pgpthgflgaat@@h@[. Each of the brushes are commonly
configured to gel 1 cal

ver chem cals and DI water ThoughThe-Brush (TTB) or by
way of a drip difspsnwilhdmiown, sericondushuedavives cire daliriegtedbirpmnt sema¢ondnetor

system  The stem typi cal,l. | so includes a spin-rinse station. where a
water 47t ovis NE Banatnifeed fio PRt diafedRe R ol ronet AT o
and dried hefigdee P axafipld)dimfirity @mplaa)i gage Gxidee gemifatival ibRr-aRpi e6liaé ed,

it is very inportant that facility [ines, which supply the DI water to the
cl eani ng s\yepesitiansp piojalkizasioncdeppsinenss phetolithogwphy petlenng, ojghing operakiens e

| evel s. Unf . j |4 1.]€Sx 1 i f r.lcafli S
vary subst é:ﬁéllgl}é?f@%]}?ﬁ{fé S ?lLsgﬁJ&eq(‘fh%{/gf 5@' v@ftﬂgbruglé é%e%ﬁ ?3%“%%%8 ¢ teu‘g%r foﬁ%ab W
pressures tlat cleauseironmeni) theagsy natveroftmanySofltRe proepdsi apdrations isgoeblmad er
preparation operation. On the sane token, it is very inportant for facility
lines, hicff @arsswawet?ﬁ QFEP pPglgles g eiidhey iﬁsf’ér“_’%g”é:’?’e‘&'éﬁ? MEPREGIRE er nal
modul es thate frdordbd WAHIRT of a1 A% el ot amilBIsGR SombBhly IEPhARGE, 1N
cases where the chemcal solution is hydrofluoric (HF) acid;, 1f too nuch HF
acid may be m xditcaust hsublacowapaaticles lven rdsdumnentally Soipacti the perforlpanto®istm ong
20 and ther.efore .caus ver etching .to occur. .In other case not enough DI
water is miGiSRalr GO dRich, Wik shhing ofiriations e Sscibe § ol RN o
sol ution. ThquiRaRt iftei (r@in PMREssCEEM. NIAIBAGA’ cRhtilE Neperdions UGt BILEP! Y
i nappropriate wafer surface preparation can cause dies of a prepared wafer
to be up? elnresrurab thejeqvdyaent ang cheneigals fmplrmented eyparasm theaptual deagingesel f or
j\g fSth”Br 23};@%%@9@1&%@ SR \peididarton R iMPdriint WALaRL L AharlE BfES Yt 1 O
different stages of fabrication, represents a significant investment in terms of raw

materials, equipment fabrication time, and associated research and development.



SUMMARY CF THE | NVENTI ON Broadl y speaking, the present i tion fjlls
t hese needs by providing systens 30 and net hods for stab%ﬁ%‘:ﬂa&ﬁlm&éter
delivery and chem cal delivery to wafer preparation 24 Decenber 2003 3
systens. By stabilizing the DI water and chem cal delivery, nore precision
chem cal solutions can be produced, thus inproving wafer preparation
operations, such as, cleaning operations, and conbi ned cl eani ng and etching
operations. It should be appreciated th the present invention can be

i npl enented in nunmerous ways, including as a process, an apparatus, a
system a devic or.a hed. . Sever Lnyent | i t E esent
i nvention are djg c%%’é‘&n%‘élcg%}) lqinglgeﬁ%loéllrsfg}é I rr%ﬁr@ﬁngfgﬁgg%ﬂﬁﬂo%bgéﬁ@gg? ‘Sr,/g
system for typs@llvichipléy WafeaninprsgamatA oypica) sleaning Systernahasbel. fofl breangdé,ut i on
delivery systemjncludes a de-|onized wajer (Dl \{y& di spense dre}‘:grr havi ng an
i nput for PERYEYI ngleaming wystem) fromoGnbrakDy W rlraginRessaeh CofRpratipnyde@ponyppl v .

The DI Wdi dr rof ™ | . i .equ r r
stabi 1121 ngUET Ry v arcar SOGAST ™ RGBSRt Snbiths RN SuliGR iRkl
fl ow of Dl Wirh stutioh\Waoutspridf biuslidsefoDeManing plentp aidebuttom surfabesnvicalwadaraner
is also provided as part of the sol ué_i on_del| i,ver(él syséi em, The chem cal
draver is Eoehoighe benshes are eemipenky pestigied K defiver chamicats ahd Rirwa i haughs  he

DI W di speng B ) ' r feh@Hp G6iliPof
receive anﬁﬁﬁl a ﬁﬁ%&ﬁ ob& hﬁ@eﬂgﬁgaW%nrﬁn} %ﬁ’eﬁ%‘gfﬂ%g%g? T%e 1c]h)g(r)ri cal
drawer al sthe sysietd €Fheasysraptypicall e aburircludeg al spirerindectat®nathére zi wafet, ter
initial flow of chemcals fromthe,chem,cal urce and .t hus. producing a
subst ant i aPF{peS{caner, 10y ﬁ%sjar%ﬁh LHORF dspiesed prith ﬁféﬁ’ 3W@PQ,%P @%EWEEOB‘?IH@E?I% t he
chem calg dyavBLanidy &Rer i ncludes a mix manifold for mxing the
substantially steady flow of DiWreceived fromthe D W20 di spense drawer
and the subst antAisatah e sppraciptefl] ibw \ery ohpariashihgt fatiliey hines, whichfsupply bhei Ph
configured to output a chem cal solution havin ontrol l.ed concentration.
I anot her "ot e rcintpt psiedn auney ahe WaP vt WGl feanf S GRS § ng
fluids to #velscaghfopiifatvf e RERPALAY RNdiStRh Bibricgidhi B4 05§ Gkubshidlyui d
delivery systemincludes a de-ionized water (DIW dispense drawer having an
i nput for rTfhusiths dejivaredi wiater ean Mavofluetpatim mpspurcs dhat saysa &nare of lefmwater &uppl y.
The DI i spense. dr.a Lhel [ . t OF . i.lizing
the i ni 19 apCrraidrotibe ARt Hidiafsh obghul CO7 HeRah R, Bl I it 2,
fl ow of D Wegciity linsd, whidl Quppbutheaficdlher DisWieth sietingea sieadyeflow ThentBindl

di spense drawer al so includes a second pressure regulator for stabilizing

the initi amgdulsytht mix Wayéerogthihe deldered demif- substantial 'y steady flow
of DIWas a secgpf; 3 i d DSE h e dAWVis

di spense dravver(Fggh&%a\l%?iqbgﬂieg&g?éégﬁ%eo&gﬁjé&ggb%g?e gé{aDecrg:n%ﬁe‘? 200§ 4
chem cal ditensmsh HF qpid hag tbe tthiged vtithrwater, tle ehdimg sdluisar cani bentob strangvaf er
prepar aj | on st such as brush box. In vet a further odi,nent,. a

Chon caf qan YErgiot it s £ eoifkanarsing IF PUicksRredel Puueh IR B our ce
and a chemygal HFQUIIC Vhich @AnGIRMPrédlce VAl Rer BSRPAFAL] QlutonS UPHel RRsibaity of

di scl osed. The chem cal deliver systemincludes a chem cal nodul e being
conf i gur ed over eteliag.vendgr £ichbingopr Ust¥imphninaperoprste wagruugtace prepastiemcenl
nodul e is i gur recei inktjal f f chemcals fromthe

chem cal s%gé%él%%‘ﬁﬁgp&%@ﬁ%dg‘g%fg%g’glugmfh&{?]?ﬁéPglgxn\ﬁ%ﬁ%Udes a pressure regul ator
for stabilizinglhk@w of thedbregbiay wéredbameedlc shstoms bhd mettds ¢a statlidiee and
pr oduci n\% a substantially steady flow of 10 chemicals. The stabilizing is
conf i gufed [Hyvaler apdicnerical dnlivesyilp avadar PIeRaripg pYSieams. f | ow of chenicals to a
reduced pressure. Ot her aspects and advantages of the invention will becone
apparent fromthe follow ng detail ed description, taken in conjunction with
t he acconpanying drawi ngs, illustrating by way of exanple the principles of
the invention. 15 BRI EF DESCR|.PTI Q\.,Q HE DRAW | he present invention

w Il be readily understood RUMMARY Get0 description in

conj unction wit bty 3p e P@séhit aMdenESn fHEdhdsk Kﬁeasesy%%wcﬁp%wﬁélﬁé s 20
designate like structural elenents. Figures | A and 1B show a side’ vi ew and
a top vBewand apshadsiferestapilizing B wates delivesy achehesijenl delivery guvefcp prepivatien a
nore detail ed bl ock diagram of a de-ionized water di spense drawer in
conmmuni cation with a chemcal drawer, in accordance with one enbodi nent 25

of the present invention. Figure 2B illustrates a nore detail ed di agram of
the chem cal drawer, in accordance with one enbodi nent of the present
invention. Figure 3Aillustrates a detail ed di agram of anot her de-ionized

wat er di spense drawer in which conponents are provided for conmuni cating
fluids to a chemi cal 30 drawer, in accordance with one enbodi nent of the
present invention. 24 Decenber 2003 5 Figure 3B illustrates a sinplified

o Y e



5 Figure 4 illustrates another detail ed diagram of the chem cal dr%ﬁgr, in
accordance with one enbodi nent of the present invention. 2BDEA$MpSS 2
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 10 An invention is described for
systens and nethods for stabilizing DI water delivery and chem cal delivery
to wafer preparation systens. It will be obvious, however, to one skilled
inthe art, that the present invention nmay be practiced w thout sone or all
of these specific details. In other instances, well known process
operations have not been described in detail in order not to unnecessarily

obscure the present J.nventian. Figures |A . 1B show L: ] nd a
top view, F%‘E‘B’éﬁ:t %}’eﬁ@{lf%’ﬂg ecﬁgé”rﬁt%g"nglef@?ﬁaﬁggl}ve%em@ ee@ﬁ‘fsi%ggscéé@e@%ﬁlo4
typically knglisietadibel prodhiced Qﬁﬁsoﬁlnﬂl%oin\ghﬁfaﬁraig@ﬂ)#ﬁtﬁiﬂ bpeafiomafsacls spy be

inserted for cleaning through the system Once the wafers are inserted into
the input skatingropepadions ord spmhingd hdeaninge and regehingoperapons. stlhtsheyd 180 and

20 noved into a fir rush statio . J CE W th
sel ected cﬁ%‘?ff"%'gﬁeg tlzak&l?%rte%e §(nev.eat.l ,n é%zl%a]t"gr}%'&gég‘glr e %ﬁ%gg&%%\’/éwﬁ%
second by ugh aShaide@) ah23Pp@itus daybks, codtdcsiecr dumethodusiSeberal Ld2ntiAf ter a

waf er has been scrubbed i n the double contai ned dual brush box 122, the
wafer is membadiments of thaprasesi mypipnepedeggabesd Mdow.oni zed water is sprayed

onto the surfac fer,a t been
rinsed in spin 2‘% é?‘? gﬁ%@&dﬂ‘gﬁlﬁ)@ggdﬁ ﬁgér%ﬁltsgsrt%gfgr @;aek‘gfsth {a%a%@?argn noves
it into ansgwmus dscbédn TheGoluTibe delieanispgern istledasl:Dde-ionicdnivatgu(@V) o be
programed and control]ed from system el ectroni.c 28. | eani ng...system
104 al so sKERENsE HaveohiviRg anderdt T Koenve 4t HWé"j ‘llcmﬁf %‘m 3 f%gﬂlt)y
chemi caj dﬁwrﬁgéigg\gl; Ignqgv%'%gbenéﬁdl?w@f Ririfef ﬁﬁhﬁﬁpiﬁq‘irgp bssutdRgldafdr k3¢ and

the 30 chem cal are configured to be placed in an underneath

secti on of stahiizing2Hie Detie floer of2DDE abd ptoslacing g ssbsidntiaHy s@adwafialy ohbdW asee
doors are open, the dra are configured to slide out to enable
o crne BB eipic ofahe BT aidthss AieD asciotriiel t1eEE Flse BREROAS PAT 98 wat er

supply is Wloﬁ%ﬁder&%&t@% q*h%gﬁeﬂ&ap%@w@msJe@ﬂﬁglhé@twﬁcéib@smanﬁﬁfly and

chem cal s are introduced y of the chemical drawers 132. 5 Figure 2A
shows a noseadieflaiM efdDbWofrkmdiha JPAYndidpenssedrawer. ohhe shemigeledragies frefisthetir awer

134 in mruni. cat j on wi.th the.chem dra 132, 1n._accordance,wth, one
embod it Coptge Srradii 't i BEF T hemidiiten icoenal S i iplich

di spense didgwedr ais# ihdude@nd is@sonBdpreSutes e@iulord fori RaHiRAAg Whé eiiitibl Blowaof
facility water supply 136 via an input 140. The input 140 | eads a manjfold
142. The mgh¢misply fiom thes chespiralgorey angd thes piogpeine dewbymtially siadi dlopo of
several i nesiiChindhR SORNAEFHHMRAN A thehRSl BERR hed YRAIART i VoY
of exanpl e, sone of the Tines may be used by 1 nput sprays, spin station

waf er ri nsinmgifokip faymixing tthe sibytartialy stdadn, fleendf tDEV| ickaveddioar dhen@IW, t he
wat er pressure deJivered b he manifold_ 142 will vary during a. c|eaning

b1 cesS24 n APEE QR AT BTG IHY RS HAPPISHG. s T e oG Biee
times. 15 -EBhﬁgdi‘@& R oudfift ATHERI PRI MAvind DRASIRANSHc AN, 1S very
undesirable and can | ead to i nappropriate wafer surface preparation. In

t hi s enbodi nent In ah@herreemhiodahendr afleid deBeery syssonfiorpontdilatdy clepsehng flwids | i nes
fromthe de-ioni zed water dispense.drawer.|134. The .fi.rst de-joniz wat er
R R gt o S S S e o

t urni ng- on danenigdd wader {IDEW) Hidgendd debiwet BEANRE ah infRS felltEtdMeng af liGAM MEy of
process. 20 SV\: way of exanple, the |line 144 is typically used for high flow
cl eani ngs of DI drogt ada@hity Wrtessppbi eShe BIWodispanse, draner dnclydes askjust pressuThe

hi gh fl ow gdg: i Qni ter 1 .

requl at od iR 6F bl he IE AL, (1M 20l wBRRl bibdhes £BRE MBSy o
154 t o t he sfdadifldwonftipW as Afirss AW, odtputenf ID BV divpenss dgewear ht PIRsdidpenben t he
brush boxes, are flushed to rempve chemical s prevjgusly used during a

o1 bani ng SSrOHEA! DGR SHORS BERAE TR SRy et Fane Pk DY o
chem cal s hgBkdprodi¥ 4 8R2oRd APtahRAR, stdMAG MW GD IR as §lSERRETIW Sutbfi Hhe
perfornmed in one of the brush boxes, thé chem cal solution that Is produced
by the 8he@I¥aldisperssatrand? Thd DIWegispedsugawet han pree diesioopleddd iove oy nwkre
de-ionized water (DIW) fromthe de-ionized water dispense drawer 134.
Accordingly, line 148 (e.g., a lower-flowline) will be passed through a
pneumati c 24 Decenber 2003 7 val ve 146b and to a pressure regul ator 150.
The pressure regulator 150 is configured to at |east partially attenuate
the water pressure level received fromthe facility water supply 136 to a
poi nt where any water pressure fluctuations are substantially elim nated.
By way of exanple, pressure regulator 150 can be a Tefl on Done Loaded

Regul ator, nodel 5 973, which is available from MACE, of Upl and,

~ - - —— R T . o M



The flow neter 172 with the adjustable valve can then be used to adjust the
flow of the steady chenicals received fromthe pressure Réddgcember 209 and
out put through line 139" to the m x manifold 160. In one enbodi nent, when
controlled m xing of de-ionized 5 water and a specific chemcal is desired
in the chem cal drawer 132, only the steady flow of de-ionized water from
line 148" and the steady flow fromline 139" will be introduced in the

m xi ng mani fold 160. The m xing manifold 160 will therefore be able to
produce a well controlled m xture of chefical s and de-ioni zed water before
bei ng output as a chemi cal solution ontg line 154. Line 154 will then feed
to the cheghamicalcdrawpisig Perfedr the Welivesy o ¢he Splutien i ai%ader RIEPHRTOR he
brush boxe t i station 104. It is inmportant to note that by
ensuring t%’ésggr?’hsgg%g%@g%%d water flow is steady and controlled through
line 148' and t hatet & durthet iendhogingdnt,ch ehénsighlsdelivexyugyistem fre dh@gneling fhiido

steady and controlled, and the méé( mahgi f'g%hld 160 will ens reft hat the
appr opri at ECEEH AT G WRIST SOHFS aRd RaGhSMIceh JOUkR A9 dathe™ical WAL P ety gy ce
the prec se,aeh W dRAIEQ. The @BhiGRHLWeP s9REN iRBubdea THEARGE mRtul i@l er .

I n one enbodi nent, the surface of the wafér can be prepared such that the
prepar at i oonfigeaets tat reeeise af fave ob DIVh &rommtherwatemsairdeer T&rﬂhﬁ!illﬁﬂrmgdlll@ fife

t] th f f, ' h, t hat LLed etchi
borat on_ aMdeyabid Tebsethinon Goe"pE ety Tubf SneBftel s5iED Ine
cl eani ng StRLHRA m¥HaP fhififr haidR G proshutd Ralalty far QatiRzihg thehitiL TRW 6fl S

such as, hydrofluoric (HF) acid 20 are introduced by the chem cal source
138 to t hechéaichls afromr thaeehendcal seyrcshargd @rosicingpr cwpseiartinllyysteadys Bowk el | ed

in the t,. i f.the Qreci.se .amunt .of 1 . SO, i h. L& hot
or ovi dedd ¢ SeistiSy PiesigthBE Ty Eone RGN G Ry HishURe oF Mol ob b
little chegh&icaMhd b rddced geurd as part of the solution that is output
through the Iine 154. When this is the case, there nmay be situatjons in

whi ch too 25 nuéthereaseeqtapnd gdvantages) oh ks Nyentiio Wil Legame ApRarsny | frqm the ched
T dladic " o . TS
o amareq. | ErinyRE 300 eRHRISh R Aol Mt BcClocSbREG, UaAG,

di spense drhiikweatidgdy wan ofviagdplethopeineiples ofithe igveationled f or communi cati ng
fluids to a chem cal drawer 132', in accordance wi th one enbodi nent of the
present ¥ nvention. Preferably, the 30 chenical drawer 132' channels surface

preparation fluids to aﬁm%g&@mp@lgN@ptmDMmmer 2003 9 brush,
and/or a drip delivery 'n a prus OX. shown, the de-ionized

wat er di spense drawer 134" includes two manifolds 142a and 142b for

recei ving de-ioni,zed water fromthe facil.jt ter, supply 6.t hrough,|ines
308 and 140b.  AEpuEr: dRymeR pe ety Fadkihi s BY0RE plddate GgHAc

provi de a keghiplib® M &dnjeiRtibe Withate WedoBipahying dgivihgsn endliddfdronde iRnehaei cal
drawer 132" during non-critical water Supply operations. However, when
criticap0 m@ﬁ@@%@ﬁk‘ﬁﬂ@cﬁ}fé‘;ﬁéﬁfmﬁ%n operations are performed which require
preci sion m Xi NG e t§.4.0f..de-10ni . 1 , the
| ine 148a com ng:1 rr%sfnﬂr#aa(r;l]}d?g? g@%aﬁﬁiescggoﬁc@‘g &fgleﬁf’itﬁ%g@l[}ggﬁ ?’Zg'u gﬂtegr

150. The prkasinpaystagul at or 150, as descri bed above, is configured to
stabilize and rg}r,mve the pressure 10 flyctuations jntroduced to |ine 148a,

and thereby prodi@t 28 HoPar marg W@Eﬁﬂﬁ%@q gramopfr4 de¥QPAsdnate] divRense
de-i oni zed WaL&in BmAMCatibA Sith* S BhenliBAtdrhwerP P XdcHRANEOWIR Bt lefiolRidaE 151
The flow nmeter 151 can then control the flow of the controlled water out to
i ne 148%' ofltpressntioNeniivincat ed to the chemical drawer 132'. In general,
the line 148a' is dell eﬁlec{ rio t he cht%n‘ti tc!a(L”ﬂdrawer %ikfz Ln sulrc]g a Wa\alln 15
that the de-ioni284° rUP R 2Ol fREHe MR Phat® SPEMEB fadfﬁr’e to be
delivered tacatdime vathusk eafbodiniyny 8hthe Pieseht@@tnfign.syst em As shown herein,
line 154a will provide the properly m xed chem cal solution to the top
brush or alterndigwe|3A Hustrateyra detpilad dogramnahprgther dampized waler digbansel t o
provi de fl uyj t hr i b, .t e 46b nd,t hen
P n pr essiirarerclf MRS, BGortiRoar DOOA 18 ERAHIRI Gy MR £22"ygR0
descri bed abave, in ®cadabdegrittechetemigidiatiént iof the fpresedtiatdndos. i N t he wat er
pressure provided in line 148b and controllably reduce fluctuations in the
water that is provided to |ine 148b'. In one exanple, the DI water pressure
comng froma facility line my have a pressure of about 25 PSI, and the
pressure can be regul ated dowmn to about 15 PSI, while effectively
stabilizing any pressure fluctuations present in the facility line. Line
148b"' is then passed 25 through a flow nmeter 151 that adjusts the anmount of
wat er passed through Iine 148b" to the chem cal drawer 132'. The chem cal
drawer 132" will have a mxing manifold for mxing chemcals wth the

. o A AL




The flow neters 172a and 172b can be controlled to appro&:k?telg gfh'ver
the correct amount of flowto a mx manifold 160a and a RiHPSEAPS 160b,
respectively. In this exanple, the flow neter 172a is configured to deliver
a controll ed anount of chem cals through line 139" to the mx manifold
160a. The mx manifold 160a will 5 therefore receive the appropriate anount
of de-ionized water fromline 148a'" and thus be provided to |ine 154a,

whi ch can be delivered to a top brush, af shown in Figure 3B. The fl ow
nmeter 172b can be configured to deliver The appropriate controll ed anount

of chem cals through,Line 139" an hen,.t o m i.f ol . jfold
160b will recei &hgu?%éhc@ﬁftfag?sl %5@%&%‘11%5”%;& gﬁ?dzreog %%’gg%l}%ﬂmﬁﬁw 148b’
and t hus dah;f;w%nﬂea ift Oncld thé P@sH Bées bhBigutes 1@0amaUB.cat ed to the bottom
brush 204b of Figure 3B. Figure 4 illustrates a nore detail ed di agram of

the chemical dr Eigare 3€allustiageszmeregdgieied gipgramnd Werishemicaldrayer phElgyfesent
i nvention. ,As.sho Lin 485/ ‘are . ided to a manifold 302
whi ch comréﬁ‘i’ Hlaiicg(\é% Illcr?ew@i%'gf e&%'?%()dﬁ’lﬂ%’t#gﬁ?fpé%gﬁtllggéa}%ﬁoghd i ne 148b' to m x
mani f ol &5 160b. Figuge W4lligrat3mannhaaidediléd dikgamant fthe dchkmid02drawei,cin i s
then communicated to a pneunatic val ve 308, and a pneumatic val ve 310.
Pneumat i ¢ ¢edopdancawathpng embodigicat ofdpe PEEAIVVERMT 0| | ed by pneumatic |ines
(not shown), during different stages of a cleaning operation. The fluids
flowi ng through line 144 can then be comunicated t hrough pneumatic val ve
310 to the m x DETAIDED DESORIBRTIONGE T E PREFERREBD EMBOHMBNTS

comuni cation of water fromline 144 to the m x 20 manifold 160a when
appropriate. Line 139 is provided fromthe chem cal source 138 and coupl es
to a pngymatic ‘A’ilﬁ' Yfvenish i QEURBE ForV §skens3Bdd AGhIR S BibAIAR Yaswade and
314 are also simlarly controlled by the same pneumatic control |ine. The
cheni cal s #88vesyncandpelesEdalt delivagh to vedierapicparatd syg8o®s.wi It] widke be ophvigiiscat ed
t hrough a pressure regylator 170 that 25 stabilizes pressure fluyct.uations
i the cheRPERYEH ekt shf dit JB R nleh s Bof R it SHHBLL e
that will RemProp¥%iIdedhdse shdcptic BB, SinlotBer iBftanckd, ARell RndWeproee® @patgiond 71 is
provided after the pressure regulator 170 to enable nmonitoring of the
pressure amdvi met bedmadessribeshde dewili i odepaet fo ypnacpssaplycaksgiie the rirsnbr
170. Th i.sv ghe pressure neter 171 will enable nonitoring of whether the
pressur rélblfln ?%r 170, once adj ust ed, has 24 Decenber 2003 12

appropri ately stpagrajrési 72 dn&nB showcd sidé viensarda ppesow) espdeavelmpyf hdvanibgeen
provi ded through line 139. As nentioned above, the chem cals are then
passed t hr sugemii0dw hee eeaning system d04 tynicallyginelyderud bpubation hifd wbate &

val ves 312 : ' i.alely
set to all c?j/’lvﬁ g‘é‘mrﬁaﬁgﬁléﬁ%gw hlé&{:(ﬁgﬁég%fgy%}tl%e&g%g%&ééﬂlﬁ%ﬂﬁw elrspa?%)vi ded
t hrough | i rimsrtidd@@ito tle inpet stationnkX0i f etafks MGO0ke tken r6Mbthe wiriut ktatibh 126 hedh

icate th iately m. | ution.th h line, 154 54b.
The x2St BH euhit Hsesh! HELSE dade: Whreaeap D i BRRD AR SHPgeh xed
amount of  dGehRAIs%AH WirGE.cP A AGY Hefir@BeiRg IMdv8d td 4 8&cond Belish4ilion 1206l

chem cals provided through™line 139'. 10 Lines 154a, and 154b, wll
t her ef or e efepgouble kentaived dealbyushibesd22heni cal solution to the pair of

brushes in a br bax t nd it he surface of th r il |
appropriately p eélﬁe‘ﬁf.lé')lgi%%%? gcrfl?ﬁegrl l?el %0 %gencov% %e‘r%' %Lg%‘?%gx slgg’ttg?ns and
t echni ques ,wdfé&fie hRVe€ if1®Y sPia srrde 100 whefrieribyizedwedr 1d.spraypébetotthagupfaceat i on

nunbers: (1) 08/792,093, filed 15 January 31, 1997, entitled "Method And
Appar at 88 métheowataiiang sprn 8 fise oGt thsr wigb Bes breagringed iy spip Staigndl2d) amn 1

(sa)," (2 ' : it "iyet

hopat atus 5T afdiecias phas i RGP IR mbves (L an SIACAER 106 2R oBllns
filed Marchy@6n 11899 cordigurdd tede "progrsmmmed aill wontrrdled dronDeyspemelegtr@ict BI8L " All
three U S. patent.applicatjons are heyreby. i pcorporated by r . 20

At hough ¢ HISHORBIG TR AR ToNAS draBhizebuar gseeron e (ABDSEY o

pur poses OftwelcEmicl ShawdRABDE kAN IR, Ini d préfetrbd BRLBMARKE Me DDP 1 7€IddAhS
changes and nodifications may be practiced within the scope of the appended
cl ai ns. 3Accbemiaalyidyawarhd 3grare eqonfigurbd dp Mienplicert én wo wulersatsi shetienl ofisthe
illustrative and not restrictive, and the invention is not to be limted to
the details given herein, but nay be nodified within the scope and 25

equi val ents of the appended clains. Wiat is clainmed is: 24 Decenber 2003
13 CLAIM5 1. A solution delivery systemfor use with a wafer preparation
system conprising: a de-ionized water (DIW dispense drawer (134) having
an input for receiving an 5 initial flow of DIWfroma facility water
supply (136), a first pressure regulator (150) for stabilizing the initial
flow of DIWand producing a substantially steady flow of DiWas a first DIW




4. A solution delivery systemfor use wwth a wafer preparation St as
recited in claim3, wherein the DIWdispense drawer (13424MCeH %2085“
conprises: a manifold (142) having a main input for receiving the input
being provided with the initial flow of DOWfromthe facility water supply
(136), the manifold further 5 including a plurality of outputs, at |east
one of the outputs is configured to supply the initial flow of DIWto the
first pressure regulator (150). 5. Asoléjtion delivery systemfor use with
a wafer preparation systemas recited in claim3, wherein the chem cal

drawer (132) f.urther rises: 10, a flow neter, (172) bei t ween
t he second C%?%}Qg atraﬁoq i‘g‘{%{# 3’?“”? the SlooLs At Ppea- ﬁﬁegréﬁeﬁf %rglcgnf(f@ggf{”b%tlﬁg OP Fow
neter bei ng, ¢RIHIE IetvRshd O Ase@Hl Bt Qleseribk®\ih rdderodetiin Belduh shafddilal | wafst eady
flow of chem cals being delivered to the mix manifold. 6. A solution

delivery syeppbyrisfcommuracaiidth the dledéng pisepal thinwel jhet BRPAS4 and demieds i n
claim1l, V\/ner.ehgqﬁcggpyéggwgh%\(/&fg@?& érrj‘?‘ﬁ < 138, coupled to the mx manifold

(160) of t A& '8 hé~™m x mani fol d passes the initial

fl1 ow of Pl WTroFiduhe2Aatowé b ynotatemilelpptly diaddf) ofaht Yeidissedtvaemdispensd t i cal
waf er preparation operations are perforned. 20 7. A soqlution deliyver

syst em f or deaseer i3 Hincopmiaicasion il theorhesyeal ¢hiavsar 132118 @geardanse ayify gne
wherei n non-&rjdi f io i.0nS: | em

Flid app) CRSPUEAEDT IR ikt (RANRN, DR SRSHE UREIGRBEN Yifer Dttt Sate

del i very syst enchdigunsietonietéiva deadmizedowepalfam ofadiyt watreasupphy 13€ viacgh i n

claim1, wherein the chem cal sqlution,having.the cq |l ed concentiration
i s channel #pui d48. wHreenPpy é‘&de&&i arinaifol éf‘ig( ﬂ%@)m?llifotl‘igﬂéilﬁgf”i‘ It 19 he

chenmi Ca#o S‘Q{l}g:y %?Eiﬁrﬂg@dv\la%{e?rto seveddt 1HRE SRS aO0G3ndded thrbugRlt teOfcdfhd Very

system for er preparation systemas recited in claimS§,

wher ei n t hetaviah.e By praypefreaninple, sinat obthe (ibesinay he bseddyy iaptirapsdysbspin §tatde . 5
10. A solutign delivery systemfor use with.a wafer preparation system as
recited i nGHLiTHSge Wﬁéﬁéﬁﬁ’f‘tlﬂg‘“ﬁﬁﬂgﬂ’ %ﬁnﬁhe(mi%) i ncl udes a pair of brushes

(204) being confyGuiRfhlY, Ihd RERI YR sduredARRRAIIAA the Blarifblan 42Rviauaby dighgdd ush
(TTB). 11. A solution delivery systemfor useé with a wafer preparation

syst em as tBanipgipreetss in viewi of the dreams plagedt orethgrmanifobd X427 ap differens |timkss a

drip application bar for applyving the chem cal. sol ut] e
br uoh- oF° ¢ B8R Bfestyft, v AIoH, B8 plenfosd B FE i iy el Bl e '
contr ol | abliyapphopniae!vwater furfabéprepradén. | Bagis eaiv@ddingdngrth clemsicatdrarerIBati on,
conprising: 15 a de-ionized water (DI di spense drawer (134) having an
i nput for ceeidgurehiy raeeivaiveg ligesdroghthsideipmized watendispeass diayve ﬁbrTlsqugs@l y

(136), the DL WOl SPGB find fAMR 144, which has a pneumatic valve 146a for controlling the

turning-on and off of the line at different times during a cleaning process.

20 By way of example, the line 144 is typically used for high flow cleaning of the
brushes, brush boxes, or other parts of the system. The high flow de-ionized water
therefore does not need to be carefully regulated when it is passed through the chemical
drawer 132 and out line 154 to the fluid output. As such, line 144 alone is generally used
when the brush boxes are flushed to remove chemicals previously used during a cleaning

25 operation or other operations that may have left residues or chemicals behind. On the
other hand, when chemical cleaning is being performed in one of the brush boxes, the
chemical solution that is produced by the chemical drawer 132 will depend upon the
precision delivery of de-ionized water (DIW) from the de-ionized water dispense drawer

134. Accordingly, line 148 (e.g., a lower-flow line) will be passed through a pneumatic



including, a first pressure regulator (150) for stabilizi the injtj al
flow of DIWand producing a first substantially steady f|233?66?m\?ffr%§§ a
first DIWoutput (148a) of 20 the DI Wdi spense drawer; and a second
pressure regul ator (150) for stabilizing the initial flow of DI Wand
produci ng a second substantially steady flow of DIWas a second DI W out put
(148b) of the DIWdispense drawer. 25 13. A fluid delivery systemfor
controllably channeling fluids to at | east one wafer preparation station as
recited in claim12, further conprising: a high flow line (144) being

configured for nan-crjtical wafer, pr ration rati J j. ow

li ne ?ecei vige &égléﬁn‘{ HUPTEPHE felg}l][af)()éﬁgﬁ1 %eé’fes%ﬁg\f%u (Il)a(r%grts]f'|5(=9t 1?%8{?1:1@{} §/J \l/\O/at er
supply (13g) 1e§§a9a1@iar[1)gﬁ&érma&uﬁ@bvia@s gie@ﬁlré vl Beeifddavorihddabilitowateefppiycal 30
drawer (132). 24 cenber 2003 16 14. A fluid delivery systemfor

cont rol | abll§6 ¢harpodnti where lapy deaterpressuteciiuatuatians wegf wbstantidlyr dimigptedt &Y on as
recited in_clai.m12,.. further c Lishng: .a .Ng
arranged Wiw[ap{ioﬁ eﬁ{gplﬁ Q{Fﬁugerlcglglg{g {/llg?lngqjel?ﬁ %ﬁgﬁ(g# Pte)#lg}t/fﬁgg %cfirie pé%g{s%ﬁl?g

regul at of ; 9aRdviickRiseReldbie frb@WIACES6f Upladd, (utifsrgiaar ranged within the fluid
delivery systemand after the second pressure regulator. 15. A fl ui f@g

del i very syst emlhesubsirtially |siabilized ispeiePiehyrd LXGIRS thy BEeSIUE &BURNY er
preparatio tati Ltad: | | ai , i | i i

Cyatom i s M5RBheRgnRgh Tk J3F; b Ao Mettr 15 i ok Bty i) Sl thirtfks
chemi cal decenesl thelBY of antkribbimgrecived MInMieyirpsstre(réddbtpr 150 aktheientpatl

drawer. 16. A fluid deli verg system for control I%pl c?a%el i nl% féfi ds to
at | east ofMethgeghemics} drssiend P HrQual: ingnidss Bycyive ?’%“{P Sitlwigeeyfiet &t ¢ he
cheni cal, d )ad ' k0. MeH; ' hal Iy
st eady M o&g\gﬁjugfr%%oﬂdf ﬂje réé’frﬁ Eéétljgﬁﬁl?%o%g')a%? Oﬂflﬁjgﬁa Vf)dicl)%(lﬁ(té {/I?F]g?nh%%%), and
t he second CoubsefdBibomidgyorsMdbdy fl ow of DIWto a second brush (204b) of the

brush box syste 17.. A chemical. .delvery system foy channeli.ng fl uids
received froma ‘FaérbeQBPPsz‘ﬂ?tE‘z ]érf?duad’ &Shé"rﬂe\é’illy Wty émgdm&'%’ﬁl@%i ANt or
preparati OQP&I&%ﬂSQEhcth@ PRt hNGushthoCiRPitBA aktP@E like ( LBR 148C @RichGy paded O

receive a flow of DIWfromthe water source and to receive an initial flow
of cheni caltbrofighomprdseureregrlatal 18@is ved te psoduse mi teady ritssu ok de-ienizadi Wefer

Phe: ohent caroudt Pbe ol MR eRbAG Srbb oy 3 e e el 49NRY of SETREEE -l O

by 25 reduciaieg i&indbdes byitie cerdidde diabiet k@dnshileatatahe popel abantration Bvel ars304)
for controlli Q{E communi cation of chem cals coupled to a line fromthe
cheni cal sdired withingths sihgmiqeb deawer tapd peevades foclineelifl adsshownpthy chemigahet er

(172) contiqli &l AsAFEdNRIchBmBAR! T b SferHIRIIL 138 VLM 15 Fagcoup] ed To the

line fromthe chem cal source at a point after the pressure regul ator.
Figure 2B illustrates a more detailed diagram of the chemical drawer 132, in

20 accordance with one embodiment of the present invention. The chemical drawer 132
includes a pressure regulator 170, a flow meter 172, and a mixing manifold 160. The
mixing manifold 160 is configured to receive line 144 as well as line 148’. Line 139 will
deliver the chemicals to a pressure regulator 170, which will assist in stabilizing
fluctuations that may be received from the chemical source 138 and provide a more

25 steady and controlled flow of chemicals through line 139’ to the flow meter 172. The
pressure regulator 170 can be, in one embodiment, the same as pressure regulator 150.

Also flow meter 172 may be the same as flow meter 151.



24 Decenber 2003 17 18. A chemical delivery systemfor channelinpg fluids
received froma water source and a chenical source to a @ﬁéﬁ?@ﬁpmﬁ%pgr
preparation station as recited in claim17, wherein the chem cal nodul e
further includes: a mx manifold (160) for mxing the flow of DIWreceived
fromthe water source 5 and the substantially steady flow of chem cals, the
m x mani fol d being configured to output a chem cal solution having a
controlled concentration. 19. A chem cal_delivery system for channeling
fluids received froma water source and & chemical source to a chemica

waf er preparation station as recited in claim10 18, wherein the water
source is provided through a water dispensing nodul e, the water dispensing
modul e conpri si fge fARwdReP T ZREL R SustdidNValth semerebe (934D abijuei the flRK i nput
for receiving an initial flow of Dlm}fron1a facility water supply (136),
the DI W di sptmrstrdy abdnidalsggcetved ifrom themasessire segudajon ﬁ'ﬂb&nd(oyaw)t thrgiigh line

stabilizing,the initial .l fy DI Wand .15 pr cl f i < jally
steady fl ogp%goﬁfwgsmﬁmﬁlgi%&dwgﬁn %ﬁ’f‘ 111((:1129%% 5P Ht?ﬂgedlﬁlw&i @?@ﬁé@?‘gd and a
second pf esstrand 89 cifiOchemi&f s dedired tnadht khamhiog driveeri 1321 ordll thid tewdgfflod W and
produci ng a second substantially steady flow of DIWas a second DI Wout put
(148b) of vhde-Binigediveaterrfean ling dd§ianddhésteady fow Soning K pull bsdgiradygeds econd
DI W out put .are provi de T 132" hcal
del i ver y syCREARKEE MFTRE dhcE R Rl R piiRektorthe e SOBBGRL,,
chemi cal seuticenritollad ehienire af chexhizalsparglpds-fnized witet beforeabeing ciutped asm cl ai m
25 18, wherein the chem cal_ nodule (132 )/W%%;J | es tdotat | east. qne br.ush box

(122) havi femicplapqlutign gpigskies 19Hodyine /1xj epfged to the chemical cleaning
/ ND/ N/ ' ) .
F(~O0| ang}:'cﬁgbqs@gsi (é:rg%r ya%tg‘ﬂ% gﬁ:t gﬁ" ﬁ%gﬁ% %glisl(]: g?%ast]oé gieccée]ag gl cséa]tlg g]?gg'] caj caJca

Ul ca!) cal S.a] ca!J] dtais/L\il]wba}mapJ]rmmU]heaM:a@mng’nhat#%ﬂ@-ioniﬁcd water flow is steady
U oxa] ee] capd gi)lg%%leﬁ‘rﬁ?}oﬁgl? i Trb SRRk R GahER SRLGLEA! BRGH R 1307 is

Ul c”a] ca] caisgak&al cal @healdrbadhsahi htaaleliad st Lasird thal X appréprsetdAFHHH
vl LQQQ VWWVYYY<] aVegcj chi | kkk[ wr mhb] X] c] ca] caV] ca] cg(Ll]céa]d]ca] (?:aﬁ];ﬂca cal ca] ca] ca
e ajcqutd

] caV] ca] cakowjuotajof dt-derjizal] watbcaidohpwadatsedre afixes] to o itiorgRbppPQr s
t 2uf uy" ' mheX c

2] oa] oal b phogi s NG SR G W T i Com B B SRR CRGEL T

zzzz{ b{{| Wehd bk r{:%éred such that the preparation cleans the surface of the wafer. In other
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As should be appreciated by those skilled in the art, if the precise amount of

chemical solution (such as HF) is not provided to the mix manifold 160, in some

situations, too much or too little chemical will be prepared as part of the solution that is

output through the line 154, When this is the case, there may be situations in which too

25 much material is etched away or too little material is etched away, thereby causing
irreversible damage to the wafer surface being prepared.

Figure 3A illustrates a detailed diagram of a de-ionized water dispense drawer

134’ in which components are provided for communicating fluids to a chemical drawer

132’, in accordance with one embodiment of the present invention. Preferably, the

30 chemical drawer 132’ channels surface preparation fluids to a top brush and a bottom
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% & ()- P#l%(;/gt manifold 142a can be set up to provide a high flow of de-ionized water through line
5 144 to the chemical drawer 132’ during non-critical water supply operations.

However, when critical wafer surface preparation operations are performed which
require precision mixing of selected amounts of de-ionized water and chemicals, the line
148a coming from manifold 142a is provided to a pressure regulator 150. The pressure
regulator 150, as described above, is configured to stabilize and remove the pressure

10 fluctuations introduced to line 148a, and thereby produced substantially controlled, non-
fluctuating flows of de-ionized water through line 148a’ that is provided to the flow
meter 151. The flow meter 151 can then control the flow of the controlled water out to
line 148a’ that is communicated to the chemical drawer 132’.

In general, the line 148a’ is delivered to the chemical drawer 132’ in such a way

15 that the de-ionized water is mixed with chemicals that are configured to be delivered to a
top brush of a brush box cleaning system. As shown herein, line 154a will provide the
properly mixed chemical solution to the top brush or alternatively, to a drip bar. The
manifold 142b is configured to provide fluids through line 148b, through a pneumatic
valve 146b, and then to a pressure regulator 150. The pressure regulator 150, as was

20 described above, is configured to stabilize fluctuations in the water pressure provided in
line 148b and controllably reduce fluctuations in the water that is provided to line 148b’.
In one example, the DI water pressure coming from a facility line may have a pressure of
about 25 PSI, and the pressure can be regulated down to about 15 PSI, while effectively
stabilizing any pressure fluctuations present in the facility line. Line 148b’ is then passed

25 through a flow meter 151 that adjusts the amount of water passed through line 148b’° to
the chemical drawer 132,

The chemical drawer 132° will have a mixing manifold for mixing chemicals with

the de-ionized water provided by line 148b°. The properly prepared solution can then be
provided to line 154b. Line 154b is preferably configured to deliver the properly mixed



R& ()-9! PHI0YRRE ()-9!j!10% R R& ()-j!10% R& ()-L10% R& ()- V7 :

(11'D'}[9dY: I vI®#10% R R&' () - @ VY6#109RRE () - @ v¥6#10% RZR@e@ﬁl@"QﬂO%

R& ()- 10% R& ()-!6M 10% R R& ()- D' " ######LSr S1! oL" 10%RyR& () - 9L10%
R& ()-110% R& ()- 10 RR 10 R R 10 R R v96#10% R
R& ()- @ VIYBHLO0WRRE () - @Q.$$_9%86 "' ' (}[ 9r S1! o! #6#109RRE ()- ! LHLOYRRE () -

R& () -

10% R& () -

L#10%

I vL" 109RR& () - 9! oL" 10%RyR& ()-9(t) z*+$, %; &"',8,zodY:!0!110% R& ()- 10 R 10
R 10 R 26#10% 1

10

15

20

25

solution to a bottom brush of a brush box cleaning system. Alternatively, line 154b can
also be provided to a drip bar within the brush box system.

Figure 3B illustrates a simplified diagram 200 of a pair of brushes 204 which may
be implemented in one of the brush boxes 122a or 122b of Figures 1A and 1B. In this
example, a wafer 202 is shown in the process of being scrubbed by the top brush 204a
and the bottom brush 204b to prepare the surface 202a of the wafer 202. In general, the
wafer is configured to rotate in a direction 206, while top brush 204a rotates in a
direction 208, and the bottom brush 204b rotates in a direction 209a. As described with
reference to Figure 3A, the line 154a that is output from the chemical drawer 132’ is
provided to the top brush 204a. In a like manner, the line 154b is provided to the bottom
brush 204b. The chemical solution delivery shown here is a through the brush (TTB)
chemical application technique. Of course, other chemical application techniques such
as, for example, drip application can also be used.

If a cleaning system has two brush boxes, another pair of brushes 204 will be
provided in the second brush box. Additionally, a second chemical drawer will be
provided in the cleaning system as illustrated in Figure 1A (i.e., a first chemical drawer
132a and a second chemical drawer 132b). Each of these chemical drawers will therefore
provide chemicals to each of the brush boxes having respective pairs of brushes for
cleaning wafers.

Figure 3C illustrates a more detailed diagram of the chemical drawer 132’ of
Figure 3A, in accordance with one embodiment of the present invention. The chemical
drawer 132’ is configured to receive chemicals through the chemical line 139 that is
passed through a pressure regulator 170. The pressure regulator 170 is configured to
stabilize pressure fluctuations that may be present in the fluids being received from the
chemical line 139. The pressure regulator 170 will therefore provide a constant

controlled flow of chemicals through lines 139 to flow meters 172a and 172b.
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correct amount of flow to a mix manifold 160a and a mix manifold 160b, respectively.
In this example, the flow meter 172a is configured to deliver a controlled amount of
chemicals through line 139 to the mix manifold 160a. The mix manifold 160a will
5 therefore receive the appropriate amount of de-ionized water from line 148a’ and thus be
provided to line 154a, which can be delivered to a top brush, as shown in Figure 3B. The
flow meter 172b can be configured to deliver the appropriate controlled amount of
chemicals through line 139" and then to mix manifold 160b. Mix manifold 160b will
receive the controlled amount of de-ionized water from line 148b’ and thus deliver it to
10 line 154b that is communicated to the bottom brush 204b of Figure 3B.

Figure 4 illustrates a more detailed diagram of the chemical drawer 132°, in
accordance with one embodiment of the present invention. As shown, lines 148a’ and
148b’ are provided to a manifold 302 which communicates line 148a’ to mix manifold
160a, and line 148b’° to mix manifold 160b. Line 144 is communicated to the manifold

15 302, which is then communicated to a pneumatic valve 308, and a pneumatic valve 310.
Pneumatic valves 308 and 310 are separately controlled by pneumatic lines {(not shown),
during different stages of a cleaning operation. The fluids flowing through line 144 can
then be communicated through pneumatic valve 310 to the mix manifold 160b, and
pneumatic valve 308 can allow communication of water from line 144 to the mix

20 manifold 160a when appropriate.

Line 139 is provided from the chemical source 138 and couples to a pneumatic
valve 304. Pneumatic valve 304 and pneumatic valves 312 and 314 are also similarly
controlled by the same pneumatic control line. The chemicals 139 once passed through
pneumatic valve 306 will be communicated through a pressure regulator 170 that

25 stabilizes pressure fluctuations in the chemical line and thus reduces the pressure to a
suitable pressure that will be provided to flow meters 172a and 172b. A pressure gauge
171 is provided after the pressure regulator 170 to enable monitoring of the pressure and
its behavior once it is output from the pressure regulator 170. That is, the pressure meter

171 will enable monitoring of whether the pressure regulator 170, once adjusted, has
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R& ()-110 "%72b and communicated to pneumatic valves 312 and 314. When pneumatic valves 312
5 and 314 are appropriately set to allow communication of the chemicals, the chemicals
will be provided through lines 139’ to the mix manifolds 160a and 160b, which will then
communicate the appropriately mixed solution through line 154a and 154b. The mixed
solution, will be the product of a carefully and precisely mixed amount of de-ionized
water provided through lines 1482’ and 148b’, and chemicals provided through line 139”.

10 Lines 154a, and 154b, will therefore output the correctly mixed chemical solution to the
pair of brushes in a brush box system, and the surface of the wafer will be appropriately
prepared.

For more information on wafer preparing systems and techniques, reference may
be made to commonly owned U.S. patent application numbers: (1) 08/792,093, filed

15 January 31, 1997, entitled “Method And Apparatus For Cleaning Of Semiconductor
Substrates Using Standard Clean 1 (SC1),” (2) 08/542,531, filed October 13, 1995,
entitled “Method and Apparatus for Chemical Delivery Through the Brush,” and (3)
09/277,712, filed March 26, 1999, entitled “Pressure Fluctuation Dampening System.”
All three U.S. patent applications are hereby incorporated by reference.

20 Although the foregoing invention has been described in some detail for purposes
of clarity of understanding, it will be apparent that certain changes and modifications
may be practiced within the scope of the appended claims. Accordingly, the present
embodiments are to be considered as illustrative and not restrictive, and the invention is
not to be limited to the details given herein, but may be modified within the scope and

25 equivalents of the appended claims.

What is claimed is:
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CLAIMS
1. A solution delivery system for use with a wafer preparation system,
comprising:

a de-ionized water (DIW) dispense drawer (134) having an input for receiving an
5 initial flow of DIW from a facility water supply (136), a first pressure regulator (150) for
stabilizing the initial flow of DIW and producing a substantially steady flow of DIW as a
first DIW output of the DIW dispense drawer, and a high flow line (144) configured for
non-critical wafer preparation operations, the high flow line receiving as an input the
initial flow of DIW from the facility water supply and producing a substantially

10 unregulated flow of DIW as a second DIW output of the DIW dispense drawer; and
a chemical drawer (132) configured to receive the substantially steady flow of
DIW and the substantially unregulated flow of DIW from the DIW dispense drawer, the
chemical drawer further being configured to receive an initial flow of chemicals from a
chemical source, and the chemical drawer further including a second pressure regulator
15 (170) for stabilizing the initial flow of chemicals from the chemical source and producing
a substantially steady flow of chemicals, and a mix manifold (160) for mixing the
substantially steady flow of DIW received from the DIW dispense drawer and the
substantially steady flow of chemicals, the mix manifold being configured to output a

chemical solution having a controlled concentration.

20
2. A solution delivery system for use with a wafer preparation system as
recited in claim 1, wherein wafer preparation includes one of wafer cleaning, wafer
etching and cleaning, and wafer conditioning.
25 3. A solution delivery system for use with a wafer preparation system as

recited in claim 2, wherein the DIW dispense drawer (134) further comprises:
a flow meter (151) that is connected between the first pressure regulator (150) and
the chemical drawer (132), the flow meter is configured to regulate the flow rate of the

substantially steady flow of DIW to the chemical drawer.
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4. A solution delivery system for use with a wafer preparation system as
recited in claim 3, wherein the DIW dispense drawer (134) further comprises:
a manifold (142) having a main input for receiving the input being provided with
the initial flow of DIW from the facility water supply (136), the manifold further
5 including a plurality of outputs, at least one of the outputs is configured to supply the
initial flow of DIW to the first pressure regulator (150).

5. A solution delivery system for use with a wafer preparation system as

recited in claim 3, wherein the chemical drawer (132) further comprises:
10 a flow meter (172) being coupled between the second pressure regulator (170)
and the mix manifold (160), the flow meter being configured to regulate a flow rate of

the substantially steady flow of chemicals being delivered to the mix manifold.

6. A solution delivery system for use with a wafer preparation system as

15 recited in claim 1, wherein the high flow line (144) is coupled to the mix manifold (160)
of the chemical drawer (132), and the mix manifold passes the initial flow of DIW from

the facility water supply (136) only when the non-critical wafer preparation operations

are performed.

20 7. A solution delivery system for use with a wafer preparation system as
recited in claim 6, wherein non-critical wafer preparation operations include non-

chemical fluid application within the wafer preparation system.

8. A solution delivery system for use with a wafer preparation system as
25 recited in claim 1, wherein the chemical solution having the controlled concentration is
channeled to a wafer preparation station (104) for application of the chemical solution to

a wafer.
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9. A solution delivery system for use with a wafer preparation system as
recited in claim 8, wherein the wafer preparation station (104) includes a brush box
(122).

5 10. A solution delivery system for use with a wafer preparation system as
recited in claim 9, wherein the brush box (122) includes a pair of brushes (204) being

configured to receive the chemical solution through the brush (TTB).

11. A solution delivery system for use with a wafer preparation system as
10 recited in claim 10, wherein the brush box (122) includes a drip application bar for

applying the chemical solution to at least one brush of the pair of brushes (204).

12. A fluid delivery system for controllably channeling fluids to at least one
wafer preparation station, comprising;:

15 a de-ionized water (DIW) dispense drawer (134) having an input for receiving an
initial flow of DIW from a facility water supply (136), the DIW dispense drawer
including,

a first pressure regulator (150) for stabilizing the initial flow of DIW and
producing a first substantially steady flow of DIW as a first DIW output (148a) of

20 the DIW dispense drawer; and

a second pressure regulator (150) for stabilizing the initial flow of DIW
and producing a second substantially steady flow of DIW as a second DIW output
(148b) of the DIW dispense drawer.

25 13. A fluid delivery system for controllably channeling fluids to at least one
wafer preparation station as recited in claim 12, further comprising:

a high flow line (144) being configured for non-critical wafer preparation

operations, the high flow line receives as an input the initial flow of DIW from the

facility water supply (136) and directly supplies the initial flow of DIW to a chemical
30 drawer (132).
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14. A fluid delivery system for controllably channeling fluids to at least one
wafer preparation station as recited in claim 12, further comprising:
a first flow meter (151) being arranged within the fluid delivery system and after
the first pressure regulator; and
5 a second flow meter (151) being arranged within the fluid delivery system and

after the second pressure regulator.

15. A fluid delivery system for controllably channeling fluids to at least one

wafer preparation station as recited in claim 12, wherein the fluid delivery system is

10 configured to deliver the first DIW output {148a) to a chemical drawer (132), and the
second DIW output (148b) to the chemical drawer.

i6. A fluid delivery system for controllably channeling fluids to at least one

wafer preparation station as recited in claim 15, wherein the chemical drawer (132) is

15 configured to deliver the first substantially steady flow of DIW to a first brush (204a) of a

brush box system (122), and the second substantially steady flow of DIW to a second
brush (204b) of the brush box system.

17. A chemical delivery system for channeling fluids received from a wafer
20 source and a chemical source to a chemical wafer preparation station, comprising:

a chemical module (132’) configured to receive a flow of DIW from the water
source and to receive an initial flow of chemicals from the chemical source, the chemical
module including a pressure regulator (170) for stabilizing the initial flow of chemicals
from the chemical source and producing a substantially steady flow of chemicals by

25 reducing a pressure of the initial flow of chemicals, a valve (304) for controlling
communication of chemicals coupled to a line from the chemical source at a point before
the pressure regulator, and a flow meter (172) configured to deliver a controlled amount
of chemicals coupled to the line from the chemical source at a point after the pressure

regulator.
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17, wherein the chemical module further includes:

a mix manifold (160) for mixing the flow of DIW received from the water source

5 and the substantially steady flow of chemicals, the mix manifold being configured to

output a chemical solution having a controlled concentration.

19. A chemical delivery system for channeling fluids received from a water
source and a chemical source to a chemical wafer preparation station as recited in claim
10 18, wherein the water source is provided through a water dispensing module, the water
dispensing module comprising:
a de-ionized water (DIW) dispenser (134) having an input for receiving an initial
flow of DIW from a facility water supply (136), the DIW dispenser including,
a first pressure regulator (150) for stabilizing the initial flow of DIW and
15 producing a first substantially steady flow of DIW as a first DIW output (148a) of
the DIW dispenser; and
a second pressure regulator (150) for stabilizing the initial flow of DIW
and producing a second substantially steady flow of DIW as a second DIW output
(148b) of the DIW dispenser;
20 wherein the first DIW output and the second DIW output are provided to
the chemical module (132%).

20. A chemical delivery system for channeling fluids received from a water

source and a chemical source to a chemical wafer preparation station as recited in claim

25 18, wherein the chemical module (132”) couples to at least one brush box (122) having a
pair of brushes (204).



