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M SUBSITRATHBRERH $crREBEINGUND Mﬁ]ﬂa 9% ngDRmG
LobeT oD% §€ﬂ%@%ﬂ&rﬁyﬁéﬂms i

subs t@é@%ﬁﬁ ] PAND RROXIMITY
to syst ﬁB SHHSEE BIAN SEQTERNCE ANDIARTHODS,
sem conduct or  SURBPARKAUY, AN SYsRNPEOR Vi ng by
reduci ng cont am naty ,Ehaog'a rfaces. The 20
present invention furthe e LHE ens,

apparatus, and methods for inproving sen conductor
substrate preparation, cleaning, and/or drying by
reduci ng preparation tinebyZneitersst associ ated with
substrate preparation operations. 2. Description of
the Related Art [0002] TWlé&cAmbRinéat i on of .
sem conduct or devi ces iJokolM efe Iaywoer ous processing 25
operations. These oper atdibhs! koreliwde, for exanpl e,
dopant inplants, gatesendefle. ROSATE akion, inter-netal
oxi de depositions, metalldzapbemp depositions,
phot ol i t hography patterning, etching operations,
chem cal nechani cal pol m&l‘% etc. As these
operati ons generate par esi dues, substrate
surfaces need to be cleaned so as to renove
particul ate contam nants adhered to the surfaces of
[0001d substTiat preséd® ihQMISh rERldsi gmbRLlS 16 bAIALD NMaRing and drying
enerally consist of tiny bits of distinctly defined
mﬁé?@ﬁ IQB3F R P SHisterss; antiarafuses, andiaethodsdfor hmprowingsemiconductor
t = I Q rti.cul at
Utk EloBiR o P TR e BB strate surfuces. The
presest dureation URFhas raitkd GO Nsyddsds, alpﬁilﬂahl@,aan@IHéﬁMds for improving
resi due, polyneric residue, netal flakes, atnmospheric ‘
serirondugiprsbpizaty arappiatien, cleaging, end/or diyingdzy teiduting preparation time

Panticul ate contan nants shoul d be
m?ggn%%g%%g?%dﬁnwﬁlga%bﬁggttePﬁ?p@:rag{?}lfoﬁ’g’é’ﬁl(”é% | eavi ng behi nd
2. sDeserilnivhadfithaRemtaDAst/bst rat e surface can have

[0002] The fabrication of semiconductor devices involves numerous processing
operations.  These operations include, for example, dopant implants, gate oxide
generation, inter-metal oxide depositions, metallization depositions, photolithography
patterning, etching operations, chemical mechanical polishing (CMP), etc. As these
operations generate particles and residues, substrate surfaces need to be cleaned so as to
remove particulate contaminants adhered to the surfaces of the substrate.

[0003] Particulate contaminants generally consist of tiny bits of distinctly defined
material having an affinity to adhere to the surfaces of the substrate. Examples of
particulate contaminants can include organic and inorganic residues, such as silicon dust,
silica, slurry residue, polymeric residue, metal flakes, atmospheric dust, plastic particles,
and silicate particles, among others. Particulate contaminants should be removed from

substrate surfaces as leaving behind such contaminants on substrate surface can have
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WD 2005/ 096910 PCT/ US2005/ 010154 -2 detrinental
effects on the performance of integrated circuit
wa@lewsos®10 [ 0004] C eaning the substrate front BCTES2005/010154
(i.e., the active side or tﬁf surface) has
traditionally been given a hgher priority in typical
substrate cl eaning systens and processes because
detiznentel ¢fifacts atethe peformanck of masggsted ticdih@videgcessi ng of
OM@ subst&%s. g However, as substrate sizes have
[ r eased ing the susirate f5ont sides {ie., thecactiag sifle @relpp sirrface) has
L N0S e iated wih the fajlure to
T a2 e B8 TAREEY, h o8t Suedfes Blratipg, pitems and
prbcesiesi tibesusei deteterioueniedts My bt dadsed[iQARS hrdBRikl 4R Gibstrates,
of having_contam nant particul ates on substrate
HopmeveL detubstiate sizgs diave inceaspd and/en featie stmes dnava antrsased, certain
3 .1 he substrate front 10
shohGhings pRHe B CoRES Uil ne RalyiS i EBRL6EN G Rgberty clean and
proesss gubstresdaclesidds€e. ansh-tivasidelie substrate is being
nmoved or ot herw se handl ed between the processing or

[0083r 01 0gyORDSawback-pf havéngesméaminand pastickditereon substrate backsides is

B ST T B kSR S s
sidet OE@Ss@fmpld, 40O @ligrhfo® Iy dBhedSieda We@\ﬁ@@t%gsﬁqﬁ Ffé{) and/or as the

certajn substrate processing operations, 5
substiate s fhsingyaexest efeothawiseurphdisd batwred thisprogesaingalr Insstrology tools.

ni.ng, assenbly. foll owed . by conditioni ng of
Pl R AR BOS FRionts oB Figrib paerete i g process tools
or tepethak Yontamiitiak isiihe lhgnyﬁfbcgs%egqr ought into contract
with the wafer backsi%e as fluid is supplied onto the

[006d ani ng Tonelminateesucndrawbackecin eoteaimplsalbsyrafd piodsssing operations,
defd ned,as a m xture of amoni um hydr oxi de and
firs The SEATH Sk SR d runth 4 G s i e P clpsing assembly followed
by ©ohdiBiBhing. of28e ROMEY ideg [Fale TR S e I
ySCl_ can |gn0 so?re casig(gntt?é&é S S?la@lggb%%rt%ﬁ%e ﬁ%%g & ?%%bll%nat rotating
brush die . brpogig 7intoAicontnics wpidh e walfie vekside fasoftiidsisdippBed onto the
1 condi t iﬁcﬁ)@‘?{d iB a cgtj eani ng nodul e using_ a conditioning
ClepRilp JNETIARC-a s VRC | SHAhorRespIpy aHids Uisr$€1 defined 145) a anigture of
mBloWurthiyaRoxi Ll Ry BT 4s :
scr ubbi r%}gkbf}dlliﬁ (Qjﬁ)d %&gg@gh!é‘ggﬁgh c‘g\}?}#1 %\%gﬁggim%r %ﬁ&%?hdgcmbblng’
howevar wsksicariy,ahe oletning flakidS € heampalboitd dakésybetiprayed oafttthe wafer
& the HF solution, the quality of the cleaning
°B¥9%¢t i on may be reduced. [0008] Aside from
t am nagi ..si de. .cl eani ng waf.er .
00751 e Tl pl 2R, PN e BORMIS P BaRa i Petdhis modute using
a conditiopiag ifhlié sedtess stolutien BEARESLAiEECHE TAFSERNDING villch is not
assg}gl ate fluid handli n% _arran_gerrent and waste
corppaligath theiSCk brush serbbingt thad30As aplonsaspeeat of wafer front side

. . _ _ | dr ai q
crof it hlraffn oY i mRlip i AP SR ARERE Y8 s BhEnferauplty of the
cledningropdratiol @apbegdobanber. As a direct result, not

only .
[0008] Aside from contaminating the wafer front side, cleaning wafer front side

and backside using diverse and incompatible chemistries necessitates implementing an
associate fluid handling arrangement and waste treatment unit for each of the
implemented chemistries. By way of example, separate drainages and exhausts should be

used to eliminate each chemistry from the cleaning chamber. As a direct result, not only
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t he wafer processing systemis unnecessarily increased
whedsadeo t he system chem cal handl i ng arrangee®ns®05/010154

can becone very conplicated. [0009] Such limtations

can further be elimnated by3cleaning the substrate

front side and backside in a cleaning appar at us usi ng
R b AR LA @St QAP B Bt iR Bl also e system
clmlticalihamﬂﬂlgtmrangememx aarpbe&:pml‘e)efet}mmmﬂnta‘(eﬂ)l) water. In

t hj manner, the chem ca remai ni ng on the substrate
lqﬂﬁéﬁt si dg“"haf%’amﬂﬂ%?@eﬁ‘gpg B FIE}P@gte& | elpaipg the ghbstrate front
<254 SIS ST BLAEB AP SR R ) S0, ot s o

defest levet|subistrateltie stibgrataibicksidé end frattsidesirel ﬁn@d?ﬂ(:by, for example,

backsi de _be rinsed. sufficiently. That is,
Dg lppueedADD) yatsht Insthisamarnerihe kagnieals éﬁmq@ms@nrth@] gubgtrate front side

arib?ba{&sﬁe laae;] gﬁw%godﬁﬁ;or %m&ﬂal f%[llaFeOEOIﬁ‘arﬁHl?ﬁfs tpgregr? ra{re glsplaced.

of time, I'ch often, can as long as e trne

Psydecihg tamubétm “&ﬂhdlbm‘-deﬁ‘é@ ¢<§1&1§ Hobever bsd fegfuite filinnhe sitdkate front
and backs; rse, cleaning and/or processin

sidh @b oseilabe rinsd HEEcivaly. B A estbeide donygdnand Brckside can

bé h al n&%]aoﬂ&r%%l onédng;a ?ﬁ&a&é&&gffaéegif& e%foﬁacgfgﬂg?, ehlch often, can

ba{ % Bng ag tHRotithe 8PerBfto tlt@n dRVOErobess e QIREASER. fr@it Gidk and backside.
wherein rinsi the substrate front side

Of aoupe; @l%analgfe@gfortmmé@m thej syhstepte suéacs l!ilb?é’ttlﬂé‘t an extended amount

Ofst%é ace. For instance, rinsing silicon substrate may
restlt in re-growi ng of oxide on the exposed portions

[00fiof he spuBsitioakiey, ShicbA&S skéHatiBs, deftaid COABRARNMS of the substrate front
substrate, rinsing the substrate front side and

sifiefei d@ortinnyof &@Ldetvlqerbemg eXpobo eic. pyhfBON tihsing the spstrate front

f the forego here
sidl i saygiselly #&M@% St B A5 oREh e EHRh: dlor instance, rinsing
sifehebhtualfe hiiR REEINtHNG-FbWRlg bf edide! & dhd %&gbéeﬂgpomons of the
arrangenents fhrough inproving substrate throughput b
subsinatensuifang wltitss sn 8 copremswzstiatsnrinsieg thetsuhggrate fomusideagnd backside
i nco atible.chenistries. There is also a need for a
MY TR CUPPlat us, and nethod for preparing substrate
[ownf aces GAPRI 6t The ffwegsiﬁg,t ﬁ@}é % 5 GRUEIH0 2 5§tehheapparams and
tine and cost associated wth processing the front
msthdé fondprieparky debstfatesubatblet ef imPBldiidaRNg GimpHiied fluid handling
| NVENTI 0012] Bropadly speakin t he pr.esent
ary WS‘HFW%%}F W?&%’@ SHRgEe &‘390%?‘8% ¥ HYBUZIRE) CiASE fyfamination
{0 in t face
re@ﬁﬁ it u%f%p e Flil o gﬁ’%ﬁ ”?hecfé' bsted & ﬁégd ?&r & system,

capa Ie of andl'ing arrangenents

apparhtusyand wietigods fdﬁgiré@ﬁgtshb araghputfacky capablensd fzdubgtattigiBsreducing

WD 2005/ 096910 ,PCT/ US2005/ Q10154 -4
the time and cost associated with processing the front side and backside of substrates.

SUMMARY OF THE INVENTION

[0012] Broadly speaking, the present invention fills these needs by providing a
method, apparatus, and system for preparing substrate surfaces capable of simplifying

fluid handling arrangements and improving substrate throughput by minimizing cross
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contami nation resulting frominplenenting inconpatible
chem stries. In one enbodinent, a substrate is
w@e@pased by perform ng a brush scrubbi ng operBCT/0820051010154
a substrate backside using a brush scrubbing
chem stry followed by proximity cleaning and/or
drying the substrate front side and backsi de using
caifafingtibh efesGRmRAT IR € i r\ggfeﬁlehﬁﬁ 1&6%&1‘&9 YRBIhRGies. In one
chem stry. In another enbodi msn he” present
emhmbmenbra pulstraideis Iareparedl I’wdperﬁmmar@a Usysha paiulslyisg experation on a

b f, b
sutRlsaBRRGY JoiiE P hoscriRHiAE AEFTEAEY 'BLQBEY ¥ cRroyiney cleaning

aIRf/&XdI‘ﬁ Ythe E@&%ﬁe%&%ﬁ%@ﬁ%a@fcﬁd@h’sﬁﬁ@Glﬁnl%es compat1b1e with the
elimpnating the need to performa rinse operation

bigh seqpbbing ¢henastgy. edmmmgtlmpenﬂbbdmmant[me]ﬁ]:sdnt isventibol provides a
rq%ﬁuﬁag Egmrr ecérgt, ?q%dtsg/gtteﬂt : es,ent Qt}/q%gfsl «'?%8 acagaﬁ)je of substantially
SAGRE Sfme IR ARRALR 1 daw%hs Uiafifie QT sibstr
* nmet hgd. eSevelr al al nvenet Ive e&%gg}l%%t? of gt(]%freS prsegtgnsurfaces by
climinatihg te neeed tades formredndseiperatioh Oilkéduenntooneleaning operatlon

a method for cleaning and drying a fro

enbodi nent ,
lﬂé’ngl a back Shgw‘dfb&c@ms@cwéeémmeamés% HB’FBWIH &y berﬁaplemented in
I r14S b b r o]
nifE:B0E WS HEGSing Sl pRREHD B Apdeie PR BHSH! & MeFioePbr a method.
Sdieeal rimtdncide Embbddiatenisrudlthsigigschb ufvennmmge dedoribad below.
neni scus with the front surface of the substrate and a

0934k neni Brore gnbedimenk apmethod Jpr deaning and drydng aifront @nd a back

t

s&f@{c@o@g lt&gragé; R ?)%%\rﬂg%lo ’Pﬁe g%ﬁa{éﬁ'ﬁng %Lﬁzllljgr sggtgorbgl%;ﬁ%%ack surface

ofrecha®strate tuilg 4 BesH @eﬁlbﬁﬁ@nﬂmﬁgsh’éﬁﬁstryf ' Dhé nsaliddaethef includes
the substrate and the back surface of the substrate

fopming a frenf mepiscus rmﬂbﬁ@kfron’fréuﬁf@@ﬁ thmw@stfratte mld arb@clb mekiscus with

cu des che st atible
o SR U B DG e BTt M8 oertormea
aﬂtd& tBO BhRBscRABBRE JTRAS ba@l@ﬂirfh@é T8t hedthddfuriee aHbliis 3Bhning the
drying a front and a back surface of a substrate is

frontospirides of thesubsitatioand the badesirface ohthssubsitategithtibe Fagkand back

surfac t rat.e us rush, scr [ fluid. .
mEErRS P, Tt and Br ok op Bt ar et a oSSy Shatds combetivte wit
tHe@idh Mbﬁ@mlgeﬁ@n{rﬂﬁﬁ front surface of the substrate

upon conpl eting 25 the brush scrubbing of the back

[003FF ace. Thaotiren nmbnéinm@mwmhec ngthed far ¢leaing aiddnyingg front and
hm'sr hat. i s chem cal tlbl ththe rush

B BB of A atbeirc e fied. 56 Bietior Jpgnits hpiuseribbing the back

siefRe CHf”E’FlE‘tsubé%ra%éJ Qﬁh%aat Sru@ﬁ%%‘bﬁfngoﬂmﬁy&teﬁﬁmﬂpﬁm"fhﬁ élgleé}hod further

provid he system i ncl udes a brush
1mhdesaaﬂqﬂ3z1hg laeffmhi mTéhsc‘ws ogh tlnesfro:rursﬁrfgwddhd: substratgsipon completing

T C R T DT RN T ——"
e e

[0h6] back BukEtaamtidr drhilbodimbni magubstrdth Eprb[mktldiﬁay‘kterﬁ iprovided.

2005/ 096910 PCT/ US2005/ 010154 -5 )
The system includes a brush, a front head, and a back head. The brush is configured to

brush scrub a back surface of a substrate using a brush scrubbing chemistry. The front
head is defined in close proximity to a front surface of the substrate while the back head is

defined in close proximity to the back surface of the substrate. The back head is
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positioned substantially opposite to the front head.

The front head and the back head are applied as a
W@2005/09691¢ he substrate when the brush is apartPET/o8200$1€10154

substrate. [00171 I n one enbodi nent, a nethod for

preparing a surface of a sub&trate is provided. The

nmet hod i ncl udes scanning the surface of the substrate
pdsitiaedenbsaiinlly opppwiteparthe fohitead Umhe@n@hedd®d the back head are

t he nmeni scus, and perform ng a next

substrate usin
ap;pﬁs% 4% aPpis i E’S%P'a%tiaéﬁwwb@ thg brushis apset Hemithesubstyster at e

t e i f i i nsi .
0005 ot Tont PO EEoltitedfch nRBed iR Manihe b b af popubstate is
providpdr i Tige meshodf acmded sén thead@fab® of RhO%UBMte TP meniscus,

nmet hod i ncl udes apglying a first meniscus onto the
preparmge heosuripge ofifibe rsubdirata gising she menfrcepasml tpeforming a next

e e s r.at e .and l.yi.ng a second . )

P R o e i B T BB s PRI g pertorming
a fiistpaomdatich. as to prepare the surface of the substrate

that was_ prepared for a second tine. Applying the
[09E8ond neli anethsr iembedintang e medthod fospieptmg a atilfyce of a substrate is

ect fol.l oaw lying.of t.he first neniscus_w thout

Prg{élfigcgr jrl“nﬁ% éneglo?:ii 1H§§Re%aé>ggrgtg %ﬁ_rs? fbenfsﬁbsl@}to ithe syrface of the substrate
so2asotohpriep@@tad isiERde oA tHFEIBGhtE Ahd Fﬁggf;@{g D%eorld’ ABhiscus onto the

surface and a back surface of a s trate 1s
supfpes, pldibe sutiteattbathwas prapiredes a tr prepaye the sunfate oBthiesabsrate that

wé/gith thg (v,aront sur ggr% of tpﬁe. suq%strate and .a back

e RIDATS Wt i R - sUrPRRARE ofhe $pgond, TReRiscHE ois qupdigured to
pRhdiRdyf diFdchorfolloe! | pekethey : f ; :

ey 15 TOlION 4ty OF AL M fhiach iR B6iGring a rinse

opgiatiant he front neni scus and t he back neni scus,
the front surface of the

pecti vel y... 20 _Scanni n;
["@@st r at e[na%‘g aQthep § Oglgﬁ%é”emé?ho@ff@r BiepaERS f drang surface and a
baSIe BhirgHar ] hald y . front .
aTsurf ace (g?a %‘ﬁ)gﬁgtggg? ?stt)tl(gédénlc}ﬁ% ﬁ%ﬁ%’gg Cﬂé%sr gog% 888 %toﬁiémemscus
withuthet fratt esurfideofribe sabstedts and b bheld afniens RiAIHE backn@¥tace of the

bstrate preparatiaon rocess on the front surface of
subiatcs i msited didhar e ldesiecammng e femt swdacs st ghe sibstrate and the

badl Lk i QR i front .surf.ace of .
o 5 0 A TS o,
Scauhisg rthad dront tsnaftite PEthe subMGLA ahd NB BACIORBFASS 6 the substrate is

0201 The advantages of the present invention are
CO%%? i subgtraialhy clean ynd idry theofientaastfaee of the substoate and the back
Mher i 4 atn em stries such as SCl and, HF .
sl R T A T TG Rt Aiigre preparaton

pracesspac thie\fedny suifitetdTehesibeatiteRAl $heBack RErFASLESANAL substrate after the
i nyention, conpatible chem stries are used to clean

OPgfARdeD of regniing theyffeont fsuefage of dlee awlstra® it ided Heck surface of the

e is.that by .using conpatible
Su@ﬂg%ng‘?%‘?“gé%ﬁgf‘%Sﬁ‘%é’i’e‘%}‘%t “si de and backsi de,
[0020yi d harik dagahRNARRE Bigent inGRioR! 48 MuSef D M8staably, in

proximty WD 2005/096910 PCT/US2005/ 010154 -6
contrast to the prior art wherein incompatible chemistries such as SC1 and HF are used to

clean wafer backside and front side, respectively, in the embodiments of the present
invention, compatible chemistries are used to clean and/or dry the wafer front side and
backside. Another advantage is that by using compatible chemistries to clean wafer front

side and backside, fluid handling arrangements in the brush scrubbing and proximity
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cl eaning preparation systemis sinplified. Still
anot her advantage of the present invention is that by
WO pbement i ng conpati bl e chem stries to brush BCT/uUk20a51010154
proximty clean and/or dry wafer surfaces, the
scrubbing and proximty clea®ing and/ or drying chanber
can be free of cross contanmination. This is
clemmed prepahtiomsyshym iodimplfied) $tilt amgidri Al enteEest tﬁg bfe\@fr%t invention
e

.5 the.footprint of the apparatus is al so reduced.
is S DN AP ARG GEmPatibl Sherpsiics darbisish semibsmdfprasimity clean and/or

I ' i Lol ing of the c at i,bl
RSP OE s BB ehl ey e pfoRlE Snauber can be
freseathaossomintaniabti@s SOk & Behefitiul) abl by MGt S§A hddotaatiBl¥ chemistries,

conponents and waste treatnent units for each

hanpd! i n )
the r@ﬁﬁpw?ﬂf fheoomnaratys |is alseotadaeedadv¥et agethef atyantage is that the
[ ' ' I ntrast to.the 10 priaqr .
SRS DA b {DRLYAAT e L il Semiis
wighin rthe apgtatilb ehureeduéing ddBahica Wost 4s8b&atbl Qith ﬁéiﬁg _sgﬁbﬁjate flow
i de

backside every tinme the wafer front side and back
hagdlingcaspacaynisiagd a¥aste teeafment upits for sachesheenistryt.he process

OB, 20 SOE o855 1 PSSR SRS Rt i om0 i

privél v k&ge edfboliiffers 85 @Y profite MveRfioh Ratd @%mirﬁ?e%pﬁﬁéiﬂégd to rinse
the wafer surfaces using the proximty substrate

subtteabnirant side andshasksidepeary tileshe Watce Sromaside andbegkaidedre exposed
h .state of wafer surfaces are rennined )
o S baby o i e S BR, FEE e o T L pssing cach
subdfitd @ebd re@h@AsigBlicat®g. 1A hoke aﬂ%ttat?%r(ﬁﬂﬂé Alesan i@e‘ﬁggn is that
w t hout having to exposé the wafer surfaces to water
Prenaisg dke deater syrfaves husing thee prosémity cubistedto rpregaratihesystem wafer
rface e.q.,, met surfaces)_ can be prevented. )
S“‘Eef%“c?i 5 Be ﬁ%@%&&@&sgﬁﬁ At 9§Wﬁ%§ gufases pregemgined silesantially the
saite) IFoPREQNBe, 3P4TEY §ffacty in! & ] LLed v
descripti one,3 {aken |n c%?jraﬁgltnl égﬁanvmfa% EQ&{%&% © %g£%r6§ aration stage
withovbipuingi tog exipawei thgswafer [shizfades atbi wetehythuaoxafe X IR on the
t he ‘%{i nci pl es of _the invention, Brief Description of
SCIPICONGYCIQT Qg tonsur {§pesdp-sr ety suEaces) samkaievnted. | | be
0022¢di |y b S ' ! %ﬁd@
[ deZcr i. ption i nbg@%jaﬁ%g{?l\fzﬁglﬁafg%é %’ meﬁgv%gk?% an ?Cﬂgle apparent from
thedfollwivinpsdetaited desbriptionf ekem recomjurRtish wvithdies ia@(!ftiiﬁllﬁi_nlf)li:n%%rawings,
.us%rructural el.ements. [0024] Figure 1A is a sinplified
Ulysiradng e wey gherample fhegrringiples,odfhs @pentimush  scr ubbi ng
and proximty cleaning and/or drying system in
accordance with one 30 enbodi nment of the present
i nvention. WO 20QiO0&:ApH6T bUBROOEHAKEIS4 -7 [0025]
Figure 1B is a sinplified partra op viéew of an
exenpl ary brush scrubbing and proximty cleaning
/or dryj S: i |l ustrati suppl yi ng, .delivery, . .
03 % of 158 BResSHh e elon ety SneBRidod iy ieohiving detitea
despriptionTin yorGhuRBioh Neti Y REorHpIyHE EYNHE) and like reference numerals
designate like structural elements.
[0024] Figure 1A is a simplified cross-sectional view of an exemplary brush
scrubbing and proximity cleaning and/or drying system, in accordance with one

embodiment of the present invention.
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i n accordance wi th anot her enbodi nent of the present
invention. 5 [0026] Figure 2Ais a sinplified

wee@ssI®ecti onal view of a brush scrubbi ng andPCT/US2005/010154
proximty cleaning and/or drying system in accordance
with yet another enbodinent.et the present invention.
[0027] Figure 2B is a si rrpl ified top vi ew di agram

[ddzkﬁSt rat F%r%xéogﬁ Ha §ﬁﬁa§i 9af1 to @vg}’tﬁfaﬁr X8 OESE%{ Bftish scrubbing

t he ce w

mﬁit‘q&dxmﬂ@t cléninige and/@r Rir?ﬁagnhystdmv eiffusteeting] @QAYingj gktieery, and
3Ais a sinplified cross sectional view.illustrating

“Pheskirert 9hen@p@§f" imhhedmBsor e oS TII deRRing And PRy ing system,
RLoRAFS TS AR M PO Ll GORER DI e with

scru ng N emstry, ‘I n accordance
[oo2) | an Ongﬁfe enbRdi BRilifRl dr&% sefliRERiew BY Qﬂﬁﬂu@rﬂ scriibbing and
[0029] Figure 3Bis a sinplified top view of the wafer
ploxmity sleagring [andior datieg systemFAngpgeerdauce,with yehanofkgr gmbodiment of

surfaces being cleaned and/or dried by the front
thﬁr 5SE° Piliwe €4, in accordance with still another

[mbpdl nMentigte bBas RIsaffited YW Aigrdnd DB} rafthg Brgh 4érubbing of

is a sinplified bottomview of an exenplary proximty

theewaler backsileasingaihe drudly lin gedordange aithestilk pme ¢rn@rnbOCbment of the
t he .pres i nvention. 20 [0031] Figure 4B a

p@ﬁ?ﬂﬁl lt‘feflﬁan ‘bott om vi ew of yet another exenplary

[0028I M tYFihgatA 118 AGHA {)l‘iiﬁ’é?f: @rodk tdRcdral | vigROliRRHrating proximity
enbodi nent of the present invention. [0032] Figure f

ckdmmng tsd/ar diyimg dfithewator dost &Rid!acbmdﬂ's emoyiog atchemistrfyeompatible

t . si i ng .cl eaned and/ or t front,.
whOR? A R e an 4 doeoareh el Pl aRIBRGebodiment of the
pREBRGVERRbn.Of the present invention. 25 [0033] Figure
5B1s a sinplified magnification of a region shown in
[(6291r e S5AFigure 3Bcisor dimmplefiedi tbp vi¢w lolf thm otafier front side illustrated in
enbodi ment of the present invention, %54] Fi

F}é’é’—f%3é|"t‘t81 theiveader %ﬁaﬁffSabemgaﬂaan@ﬁ |aaﬁ1/areé1n bk theont pemgmity head
+c%t§tct%£%é \'Qtetl? st‘fﬁ%ﬁ*th%ﬁ e‘?ﬁgodﬁgéﬁt ¥ the! r*ﬂgéeﬂtjfn'{}?nﬁd?le

ura i nes Vi ng oxl de layer forned

[(1030] eon aﬁg@ﬁ'e PAGX Iarﬂlﬁlpllﬁéd%&b‘ttdﬁgvﬁmdém eHeyipigry @rotitgty head, in
mafer front side, in accordance with 30 still another
erwith stifl appthepprabediment afdhe prssent ivepbens, 096910

[(gﬁIg USZOO%J e? :’]1§4a sm?%l fge%sl?éttoﬁ'% QP OP g‘eff ac’no?h %\éﬁﬂﬁf'& proximity

ram def I'ng ne operati ons per ored
hexEe iPAcebidahEdAvih S611 Hhdth&G:niiodihétit oy (e ;ﬁéﬂéhﬂﬁlvélﬁwdrﬂ r
dryi ng system in accordance wth still another

[@3Bbdi menFige pAcdepicise simplified rosgnectioneBewridghe avafm front side
bé@g%&e&h&ﬁ%&&&t drqcladfjl gy%rln gregtl f):rtoleﬁ%tynﬁealao gn ggc%{rcflatnlcg With still another
embodiment of the present invention.

[0033] Figure 5B is a simplified magnification of a region shown in Figure 5A, in
accordance with still another embodiment of the present invention.

[0034] Figure 5C is a simplified, partial, and enlarged cross sectional view of the
wafer front surface including the plurality of metal lines having an oxide layer formed
thereon after proximity cleaning and/or drying of the wafer front side, in accordance with

still another embodiment of the present invention.
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5 whil e brush scrubbing the wafer backside, in
accordance with one enbodi nent of the present
WO pwsnedoon. [ 0037] Figure 6C is a flowhart di BCrEN005/010154
depi cting nethod operations perforned during
proximty cleaning of wafer-§ront and backsides, in
accordance with still another enbodi nment of the
[opssisent i PaRt 6805 2 HWAARRia érﬂl{fe 1c¥1ﬁ~§ InSetBod® bp&thtidrsSfbrformed
cross-sectional view of an exenplary proximty
insubstenwlay preshascabbing mysinety cleanivg emt/odadrymgeysteny mie accordance
%E‘o (fll ne t of the present invention. [0039] Figure 7B
wiily still anopier gmbogin TEREBE BVPMEP™ he begi nni ng of
Xi m ty rati t f
Ogég])u o tyF1 begff;i‘ é‘?g f%?vggg? étfﬂfgg%iﬁsdéglc@lﬁ '?1%1 tﬁé(pﬁﬁgérgtléﬂéeperformed
wirikg brushasccnﬂnbmgwﬂre wafeh backsideelin acdvodinee rWlt}Dbndz lembodiment of the
present invention. [0040] Figure 7Cis a sinplified
PESHt AVENIE the wafer front side shown in Figure 7B
stant i gl '
O ont e & it Lol #qchtin Heplohg FAGRN BRGricHertormed
dwfngtﬂrexmnqseleamngmé mafed fronft QQd b]aclfsﬁ@@[ & atdooidanee with still another
sinmplified cross-sectional view of the wafer front
enghogdmentofibe prgspnb BWgni9Teaned and/ or dried by the front
[065 Xlanmo: %Fé%%ﬁ% hé) M1r115]l1tféd[g egspgegtécéllh 1 vlleﬁ\&/ ég E\g %Qgr%pf%'}; Brox1m1ty
sub&%&] prlepgitien 7s§stbﬁ1 ainS aégorddnice dwhnt blwnemlﬁ)‘dﬁrﬁéntaﬁf the present
_exenplary front proximty head, in accordance with
ln\/’@ttloanot her errbodl ment of the present i nventl on.

O T ¢y PR b 3 PR v S, Oising! R oGimpine of proximity
profe PO e Wa‘fé} il siA89h ERS previpas sfﬁBEﬁrat@Ereg)ﬁﬁuBﬁ 89Réth of Figure

invention. [0044] Figure 8B is a sinplif
7 Asrip ggcasdaice ovit amt@mmboqhmnv\aﬁ the pfasenttingindienbei ng

OB o e D AR o e BESORSTNE e o n P

78 Qt%ﬁ‘ﬂntlﬁllﬁ Htr e 9hdISsich St tﬁ@ kichhiBg)/deyiRs §{)§r§ G, 3R Aco¥dR¥E with yet

an exenpl ary sequential 30 proxim prépar at | on
ansﬂwtembodnpieaneﬁﬂhepgesaltpavantloﬁ paral | el bar type

Xi mty heads, in acco ance wth stil ot her
lﬂﬁﬂﬁod. menk 188t ?]Relsp? SRRl s Giost- Festion IQYYO Hroyafer front side

ha'% B\L,%%O&é%&&%%r dredl 3P Slﬁ‘%]eﬁg 9;{;1{8%51?@ héads Lﬂ Figtk 7¢, in

VI ew 0 front ar ed
actmialhwwtﬂypet apother embodimentds thdprarerit tnviehtion.e 9A in
accordance with still another enbodi nent of the

[004%sent | Highis TRas a[vopiiedpgtior Yewiof e sxemplary Egnt proximity
hefifi, 37 $eS6GAA R h ek G6REr dnlodRER or iedRbseht S ention.

[0043] Figure 8A is a simplified top view of a proximity head preparing the wafer
front side, in accordance with yet another embodiment of the present invention.

[0044] Figure 8B is a simplified cross-sectional view of the wafer front side being
prepared as shown in Figure 8A, in accordance with still another embodiment of the
present invention.

[0045] Figure 9A is a simplified cross sectional view of an exemplary sequential
proximity preparation system implementing a pair of parallel bar-type proximity heads, in

accordance with still another embodiment of the present invention.
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5 illustrated in Figure 9B as the wafer surface is

bei ng prepared by the two-bar proximty head, in
waewengance with still another enbodi ment of tPET/US2005/010154

present invention. [0048] Fi gure 9D is a sinplified

top view of an exenplary proxtnmity bar, in accordance

with still another enbodi nent of the present
[QOAG]e nt i onFighf¥B]s Fsigipti€ied O visw 3f Safdlfidnk Side %Qlﬂg‘{)hrﬁi&’red by the

a sequent| a{y Br oximty preparation 10 s
S

“‘fqrbﬁreh‘eﬁtnfﬂﬁma fylseshodin. iy Brgupe S, nint gece s:e it still another

ot her enbodi nent of the
pr esent [ nvél\htl ontlﬁ\l[ebg@g] Figure 10B a sinplified
[004Tss secFigareabCvisew sﬁﬁglﬁﬂfkﬁ‘l eRkeEeckibailt visvder g Wlfer front side

prepared_by the single bar-type proximty head shown
illpsfratedy iy BigwondBias the wefal snfacaisthieingspriepared ﬂmthe two-bar proximity

t 15 0 Fi
B AR B Bl ity B0 b Y Bl s bl 08 ngl e
[0D48]- t ype FiguexdDi {sya Rpaslifidctopdvie® b#\an r@{@n@ﬁ% prékimity bar, in

accordance with still another enbodi nent of
acperdarge witly etéh @mqfher ehdedizpentofthe@rdseni imventfdnowe har t

h f d
(o4 R KB O i SRR AR e bt %équ%%é'ﬁa brpRjmify preparation
syél@ﬁloﬁlﬂﬂ&ﬁént‘iﬂ 51 sfilold Barafgl]% ’E_l%&lm%D h@;ﬁp qgl ]&{] ‘;]1?1? still another

present |nvent|on [ 005 ur e
engliodignenhod éisi presang inventiod operations perfor msd in a

t t t
OB e ebhe T Mﬁ%ﬁﬁ%s'sé%@%ﬁﬁeé‘fiéhg Rrabsiciont sde being
préTarh TR i bieoRe GRAah BUENUAN, 1T A9 101 T Ecmee wit

is a flowhart di cting ms opera ns
Stlﬂelnﬁ‘@lﬁmbmdlmeﬁsoiéthspmsamm&hum oXi m ty preparation

teminplementing a single bar-type proximty head
O8] udi ng" e e Rimpiitbd o en exemplary single bar-type
préfRLNHead ﬁ%ﬁ@% nits&eupe[cgg'r%gﬁce \JVRH ?tnlt}r:m?cgr}hetle%qbso%lment of the

Figure 14 er processi hg
prcascnhndcanm VVI th one errbodl ment of the pr esent
ention, 0056 gure 15A illustrates a
[OMM mi tflﬁgﬁd gep Wﬁlm’gd@m &epigingguethpe gperations performed in
o

res n ven L%%Q%%g?\é%}lgag%%ﬁggb# B@%@%%l%’?ﬁfﬁu another

embl)ﬂmﬁéi?ﬁﬁﬂheﬁdr@%ﬁﬁmizérﬁioﬁhomﬁ a top view of a portion of
roximty head in accordance with one enbodi nent of

W‘?ﬁﬁ”i pr esdRguIp dgdne ﬂ@WChifrD@E&]aanngIE@od bpmamcmsep@rformed in
d
@ Sl By BRI Gvitems nBhE T WhelER provimity heads,

acdon¥@IE iwath one embodiment of the present invention,

[0054] Figure 13 is a flowchart diagram depicting method operations performed in
a sequential proximity preparation system implementing a single bar-type proximity head
including two menisci, in accordance with still another embodiment of the present
invention.

[0055] Figure 14 shows a wafer processing system in accordance with one
embodiment of the present invention.

[0056] Figure 15A illustrates a proximity head performing a wafer processing

operation in accordance with one embodiment of the present invention.
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5 [0059] Figure 15D illustrates another inlets/outlets

pattern of a proximty head in accordance with one
wepdsmdarent of the present invention. [0060] FPPOUUS2005EH0154

illustrates a further inlets/outlets pattern of a

proximty head in accordanrd®-wi th one enbodi nent of

the present invention. 10 DETAI LED DESCRI PTI ON [ 0061]
00871 nvent FiefireCagab Sj iy £ ks ndl i .ng:..: .
T erEn e e o P e o o e Oty head in
aqgpriangezwilly one embodivientod thapiesent iwentivn.ng from

iopl enenting i tible chem stries is provided.. In )
S8 o] BEC BRI P S DT i B e S head
adBfdbAsd W I ofe BLBSAMSES &ﬁﬁﬁg&sﬁﬁ’%\% g on a substrate
b chemstry toll owed by

backsi de using a brush
[005%Ixi i t yFigluealfilh gilustrelfes mnothyr indetwdutldiepattdds oOf atpeoximity head in

f r ont si%& and . backside using chem stries conpatible
a%?%#P?%%l PR FmBRYITSBE Hfghe Aresd {p¥entioh one  exanpl e, a

At pr ot D o .

0080 5 oyl T e 0 BB fl B BIOR bl i aFyimity head in
acherclksdedeitls oixs trabodialehtyoftherpteban @omation. usi ng a front

and a back 20 nmeni scus, respectively. In one

enbodi nent, the proximty head 110 can apply isopropyl

al cohol vapor in nit rﬁﬂleﬁLEﬂﬁElsgﬁlp y be applied to

t he wafer surface uskngﬁmmmﬂxr—Tﬂﬁ§¥£, vacuum and a

processing fluid. In one enbodi ment, fluid nmeniscus is

Benerat ed as, a result of the ap&ni cation of the
[0PEl; N2 andtin t inBCHioBC eapsbleg of |simplifymgaduid handling errengements and

RS OB PIRRIAE BT Rt AR b SoRPREEAN Femting fom
imfMaaEdingOnéAneutid]d ORineiERRE & pRWidedhemf did éinﬁ&ﬁh}%ﬁtﬁ% substrate is

can be defined as a fluid |ayer defined between the
prepassd by pgrioranng abeushiseruphingropsiatiba on asubstiate hackside using a brush

f f. [ t abl }
oINS REREE SRty BISRRE Rt B S ot fud Behstrate fromside and
balka&d) uSia USHEntiStrie! &idhipativleanh f the NMru@dcRB6ihg chemistry. In one

chem stries used to clean wafer front and backsi des

exgmples | fiant pneximfityrhedd and adrack pewiiiity 30ad ) useddo clean and/or dry

sk S Sh A aSRRRAS MR BogBEEag o ont ad bk

m&fiddusSRARRA 019134 one Lhbblintddt, tRSpREkUATy BEAH PP(% g& apply isopropyl

chem st ry ar)d front and back chem stries can
alendint vepor gl nitoogepegas JRAVNpmaglitief apptied to [i@063fer Bheface using source

. esent invention is further capabl e of supstantially

infRl GG HH PioREhs g s 0 DR ahBRER Bl TPRACus 15 E¥nerated as
RIsBR AT 1R RSl i@l 1¥id in additi

* el'si m nat i n%ﬁa 50€ﬁ ngfeillﬂetr %s@s@gg@ Pg{sgmgufrh%ﬁgclgsaddmon to the

appbcatior mfshdbsaquaetoprenipae dld procespiag Fhiidnsd ilse PO, diech the wafer

I n one enmbhodi nent,. once the substrate surface_ is )
S“H?%Gp aﬁ%ﬁ’%gttﬂ ong rIWFWWtWQa@Iel@P@ FIaNEeus fath pg dghned as a fluid
lastelil HefthOf bUREn 3nE ?%ﬁﬁﬁtgﬁmg&e h&f%twﬂp S'F%qwhich can be moved

preparation operation c
across a wafer surface in a stable and controllable manner.

[0062] In one implementation, the brush scrubbing chemistry and front and back
chemistries used to clean wafer front and backsides are solutions of hydrofluoric acid

(HF) and de-ionized water (DIW). Depending on a desired application, a concentration of



10

15

20

25

30

performed on the substrate surface w thout having to
rinse the substrate surface. In one exanple,

WEe@Romoty preparation is cleaning and/or dryiPgr/os2005e10154
substrate surface, while in 10 anot her enbodi nent, the
proximty preparation is striijppi ng of native oxide.
According to yet another enbodinent, the substrate

HF Y5 HRCEruSR GeriiRE BNEHEY oRE &R s{idn?aekrcﬁgmﬂ& &n YeWfigured to
orned over t Strat e surface S0 as

bé equahoi diffatehy generat e precipitated reS|due using a
first menjscus. Thereafter, the wafer substrate is

[0963)i i t y Thy Btesen dnYF‘élFlﬁ@ infurther eanableeni %lbﬁrgnwlycrs%qm@ cost and

p3p 530 G- ORTLCPl FFRB I ER. S0 AHhBRAR i«

ndedsb Hige sGhitlatesubRegURtveGURbEERE @r@faﬁ@@h&iﬁeﬁiﬁoms is provided. In
operations are perfornmed w thout havi ng to rinse the

ong ¢y bedimenty @leeEW Sﬂlh%trqtmur&csﬂs mqpyre donetbamaexignty head using the

mgﬁg{lﬁt{ %Psmclﬁcﬂesog ChE qheh Cfﬁ%lﬁ”ﬁ&" gl%ﬁgn oioeratlon can be

i'n one proxim con

pdititinge W the stﬂlisitﬂatezsiﬁifab@ “athaatzmtﬂngomomm thy shisstfite durfaRe. In one
different enbodinent, the first neniscus and the

)@érm},wrwemﬂym@aaa’f@nus Flepziag andv(oadmnggqféh@ pehstratersyrface, while in
head t.raver.si ng e ent iI.

ano nf 'eg‘x%lro Il thﬁ%vo%rﬁlﬁ%/ RYPaTatiop i sti1 1 tyvet &ie. According to

n-one 1

yd@ @ BMEL efbOdiNRhE the st uffcdEartbs ﬁfdﬂmﬂjﬂ p8dpared by removing a
hydr of | uori c aci d (HF) and de- ionized water (D

laygroilenned avartike $tthstr@iwsn§a@e@ca5|tptlmtgmilonamrmmmtem@nmtated residue
details, are.set rovi de a t.

i 3 iSRG RrE B o, bfhePR s o S B Ha using o

sedBe hithAeh by dausipVe Wedired! cheRiidul $édclibf Betwbeh raese@{)ﬁd chemistry of
that the pr esent invention may be practiced w thout

ths saeondrmeniscusfand ﬁlesspreslpéaﬁeﬂ iresidiest afuch.subsequeriesubstrate preparation

I nst ances n rocess.o ati.ons .have npt .
onsBiot ebcperhEtred SMRERL R o HR A o piRkGadB g groximity
p&ﬁﬁﬁfﬂ&? ob&8tiHsE SBNéne é)&‘{rﬁﬂé 108 firktARERbcus 118 WG zdd irr°' offe prox1m1ty

I mplified cross-sectional view of an exenplary brush
h@ﬁ aul thehiengrdonmxisnig js otikzdi i mga aechindr praximityg heads t émna different
0. in cc r dance mnta one odi ment of, t%d preiﬁ
WF% ﬁfemﬁ?la“slﬁ agd thig %’ﬁﬁlsi}}s&;{? Hiilizeddn @figig proximity
RN WOrA BN L@?%lofﬁ?%posed% @fentation, the
cHelmistdy tmandlbam thesysfeesnrfdd6 can be astlutiod oblykofiuarid avid (HF) and de-
. hea s Iﬁgwgnd 110b secured to an actuating conponent
loptggd W stemcontroller 116. Front and back
imty :
L nghfét%ﬁ,?%%%ﬁ??%%%‘*ﬁéa@%?%ﬁ%ué RIS ek} fresPtort i order

tolpaidenal tActbbgh dndestpeding \ofIthe prdsenninvendurdi Mentll bfehlﬁlderstood
actuating conponent 114 can be a notor,  however,
heyeves rtenen: vethe, art, Hbatafé@ PSPPI SRS BRY bfmra@wﬁd without

soti’l?e g %lé %? %’e%g %[iécé@@‘ egtgr ? it othdP Yﬂsf%glc%rs{ﬂ g{ktllblgt{b%rp 81‘:0‘3ess operations

ar s nor e
haveptigtCbédnededopib@nén detail in order not to unnecessarily obscure the present

invention.
[0065] Figure 1 is a simplified cross-sectional view of an exemplary brush
scrubbing-proximity cleaning and/or drying system 100, in accordance with one

embodiment of the present invention. The brush scrubbing and proximity cleaning and/or
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of ordinary skill in the art that different nmechanics

and engi neering can be inplenented to nove front and
whawkoaons 126a and 126b and thus front and bae&T/US2005/010154

proximty heads 110a 10 and 110b into and out of the

chanber 104. [0066] The chaiBer 104 includes a

plurality of rollers 108 configured to engage and

dryabalystet 160 Biclilie2a chimbéel RX@ETs8d abo a TREd BLRi1AE&ystem 106,
are inplemented two of which function as stabilizing

frops r?éér@% PPN drpadn | Epgange] 1 0hesanufodrto IRactifiting component 114,

e .o}l er 8 onfiqured t
sl TSRS bl o1 Fdoul Bodo IS hie PR 100 ar
cohBedt@tdie fﬁ@m@ﬁn@&t‘&ﬁ sikn@s14 By @lﬁlo?lWaﬁlli' ‘ﬁnc‘l\@fb%k 5% B€6a and 126b,
processed 102 to be |nserted and then nove back in so

respgetivelenfnges embodiaeet theoRuafngmbmpofientif 4 saulbe 20Rztoi, however,

L TR e T ST R
&dn Dand |

e okt ST ORIyt o

0 1,

@ﬂ}@bﬂl mcthe de hag diffaret Iﬂ.@hallnawarr(getglmdeung kart e miiplemented to

Fi gure 1A,
ety b srgs 2l ek P Batnutibion Foaied bk iRy heads 1102
an&qabbﬁﬁgah@oﬁﬂd}stﬁea{aﬂiﬁe{“l@w to a chanber bottom vall
104a, thus clearing the path for application of front
[0866d back ’ﬁleooham‘ttey 164 akdudb Geplarntityl dDiwllefsh 808 batfiyered to engage
furt %éudes ad aln/exhaust outlet 132 for
FP‘i’i‘f%%uwaE‘a W&st OB Fxarplss our rodlers 1P wre Heplempgnigd éwo of which

fuﬂcQﬂ)n a%%tib@@ﬁﬁ%g%fg éHnﬂﬁH%ﬁ % eﬁ%g%ﬁﬁé %e]rq%zdelfﬁer}glglammg two

bel ow t he er 4 ca
ro]ﬂms 16® aregcoafigured oo Catist Yheow #fani (Fmtoaﬁdvt@ rTlEH Md@ab‘fﬁiiﬁg €ollers 108
1 using for exa a slide nmechanism The fluid

ca?] fidne %thserﬁSfe nﬁPWdh@l dader 4o e srocegeedebdFaigdre inserted and then
mc]f\{%orﬂ%lg %aner%gngeoﬁef a?@ﬁl ng{ | ?OIHB A r“)?.%? k?lowgf 6 include

|ng C nen b i ncludes a plur

coﬁﬂammalmtmﬁl drelr Hqid 846 ilvhﬁb a anderlB&ukside sl apber Elibwn to include
contain raw 30 chem stry to be used in cl eaning

copfgpgnanibAS. dy ome FKWléo‘ﬁft‘beWC&ﬁldiiQ&b mpg durithes mnil@cb ligid 146",

O8R5 dooait BeRteBanhERs fudiles ¥ Gs) 4287 ik Cpliaulipt nodutes

124nMh elie erhbeditheai g/ iQFaLS 1 AC MPBMSH 124 QBdisharel BB fhe wafer
waste treatnent unit 120 deS|gned to hold excess

bagksifeq] 02haanidein ¢loss mrgé@utsat@da chamberi hodtots wall i0dg, thus gledring the

pat% gur%&fc Oﬁlgs%@n} ﬁgﬁmtgﬁ@d‘?ﬁwg%%i‘whﬁmw 104

furttidr ﬁncl@&staf't[rgl%ih&lm Sﬁtlfﬂ 18D T h@iating W&t dnd é8%ss ﬂuld from the
128b, 5 and 128c defined in the waste treatnent un

chamber 18ddi ti onal information with respect to the fl ow

OB 1 bR ALR RO RSy SEIEL bR b 8005 104 can e
puBéPBUTbE ¥ RERbIngl AP pARGnik QRaBitE IfiForPdRHE hoduR' ®1 using for
example, a slide mechanism. The fluid handling system 106 includes a drainage exhaust
component 106a and a flow handling component 106b. The flow handling component
106b includes a plurality of flow controllers 118a, 118b, and 118c designed to contain raw
chemistry to be used in cleaning the wafer 102. Each flow controller 118a-118¢ includes

a source outlet 124a, 124b, and 124c, respectively.
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provi ded below with respect to Figure 1B. [0070]

Reference is made to Figure 1B illustrating supplying,
wa@ledoswedy) and 10 collecting of chem stries iPCT/082005/010154

brush scrubbing proximty cl eaning and/or drying

system 100, in accordance -Wt-h one enbodi nent of the

present invention. A chemstry A contained within the

[0069 cont Fpltheekarhd GAaraRe e Cdir@ﬂi‘ih%é/é%aﬁstc@@ﬁlﬁé)ﬂéﬁg 106a includes a
within the flow controller 11 8b are shown to be

Waste Egatgrenhuinih h29 dpdgneddo heldeexsessfiid cwastanesidudspad domtaminants

, i SEr s raw BF and chem.stry
oG pugtll R RSB Y o P Bbiins Piiwa i higtrs 14, waste
mbfotialngnter tedwdA& trafitheal whif IBONhFBuSE thie® dAtn/beh BRIt B8, 128b,
front cleanin chem stry in the desired

andol{8e defined Bhthe vogtElyeatmens naitd 8 dslitiorairnfoenation with respect to
' the systemcontrol.ler 116 t ..

LR R TR N TR P —_—

supplyingobf tihenistiReits tthé g&xﬁnﬁ{r‘ thells 110a ARE1 PR Bhe bl%uSh 122 are

du_ring the brush scrubbi ng operation, the mxture o

proyiged clowreith spget fo b .B (e.g., the solution of
10pT ) 3R B iF b gl B ikl Siprivige Bethvery, and

coBetiref ofdihiigdried fetht MMBshSebubbitd ek i i
suppﬁgir%d to 1t ﬂg front proxim t%ealﬁylglg&%lﬁgﬁ%/ﬂr drying system

109y py | agcordpece] withworid embbdihiest o6ghe ipeesent dnvehtiomack chemistry A
oxi.m ty. head, 110b thro supply tube 129. In the

coffaftd Widin g ?ﬂ?% F%tff{h,ref Lfgg?e A gr%‘elﬂl%WdBW&reé within the flow
. t . | .

Rt 52 AR0pEREFALh AR SPGBl gon mon

examp lp pavo phémaisey doisaewtHRtadcheniibtey Baf DIW. That is, raw HF and DIW
ied to the front proximty head

solution of HF is su . :
ard SAbERE (o ARRIPE T4Ruonet i hetimixes. tones rke e flont cleaning
heb T e easd ddfe ugh fluid inlet 126a and 126b
° degﬁr}{ed in frg%t an]a&ﬂ{?gck proximty heads 110a and
[00710b, r edpeatiexahyle, fAAPRr dofiwiabeisIRBE bYW G/stem controller 116 to

chem stry.Cjs_shown to be supplied to the front and
MosHlop 47 “él%nrﬁhtﬂ;ﬂeﬁé@d%onzmuaﬁ dor aayh afghegheispios A and B. In

3 ' . h | St .
0 St 5001 Sy SO I3 i
and Bi(e.g.athe soheiont of NE) 2006d 49830 tdEE BI920 927 %@%gﬁﬂa supply tube

-1& frggt and back, proximty heads 110a and 110b
13¢ndbersatten dieng progimity dlepning andiomlyying thegame seliioplof HF can be

: is | | h | B Nelahy -
wofIRT R So olBARIRRL16L R0 TP LTy oot
to tireehavis pebximitg dBad 01 08 ih@oﬁgh\%\él?;?lﬁr RIS tThi 1S ilfus@Mek |eﬁl}%diment,

controllers 118a-118c as ~as the waste treatnen
cherpistry ¥pand DIV ate dixestad) te, the punifeldo2 ofhraughvsesirceSoute® 124a and

noRi d by the .system control|er
1235 B3BLSRHL A TABLERHS Db e ST b, e
solatiexrb s HIFi ie Supsldtta Thé 8BhiSproRitlty hdadUi1ds wWaeUYR i
over the waf eI? front si dtzp 102a yanoal1 waf er backsi S%Jtéfgglgupplled
to thecback proximity head 110b through fluid inlet 126a and 126b defined in front and

back proximity heads 110a and 110b, respectively.

[0072] In the same manner, chemistry C is shown to be supplied to the front and
back proximity heads 110a and 110b using supply tubes 131 and 133, respectively. As
shown, chemistry C is fed to the supply tube using the source outlet 124c¢, and then to
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drai ned fromfront and back proximty heads 110a and
110b through tubes 137 and 139, respectively.

wOo/2mamed wast e materials are fed into the tubRST/LISW05/010154
and 139 through a 10 waste outlet 126c and a waste
outlet 126¢' defined in fror¥-and back proximty heads
110a and 110b. Thereafter, the waste materials are

frehetl and dasleploRirh e hals t1 €04 arﬁﬁt f%rﬂn‘olﬂl@h tuidlett MOV 126b". n one
waste inlets 128a and 128b. In the sane manner,

eXaENe, §h¢1$115§’M ipisileapropil @laohel (IR eapobardkisii UQSSZN}ZI:S a carrier gas. As

h._scrubbi n X cl eani
Caglt)t(;eer atl o‘ﬁﬁ1 of M?/aqr%}ls ) rﬁogﬁaﬂtﬁﬁgw gfnﬂ?ﬁ’litﬁﬁﬁﬁgﬁﬂﬂﬁYY?Bnﬁ‘)llers
11683- M8k |as el £€the Ghst M r
chanberaslo4 via a tsubeéb:{th%%)1§t gﬁ?%r%ﬁ%ﬁ% he ﬂl@%ﬁatmn of valves
1 I&uarp eentidizd gad m@@torad ytbe systembeontrdilet 4 bom wal | 104a,

t hen i nt. t treatment unit 12Q through a
e inl8f ! ﬁ% ﬁq%l]m%%‘ge § FiAly 38 ochsHusERb oY@ RInants, and

hdlﬁ&s ‘?Q&iﬁh&ﬁr Hord Hvséi"dthE Owgijme #dnt BRI ancg ks lgfckglggqmb are

during the brush scrubbing operation can be use
dreined dtvanitont ynd back proxixiity heads | EGnamigl H]’mdizhmugﬂrtybdfsgl 37 and 139,
oper.at.i o erfornmed on the wafer front side 102
roFel TS rEARRERe (TSt RGOS GHE B FRI0 gHo RYR (1 Tettdabiohrough o
w%@gé&[etqﬁﬁé ALl a?%%ét@@u £t 1038 REGSEN front rh\(lﬂ%tabl?ﬁro‘%ﬂﬁlt? fieads 110a
[ er and have smal er oot print t an b
ansic]rlLﬁlbbl Hupreafictn)| the vafstet ﬂnetenp)]slam deélivteredrter theevasty geat¥¢nt unit 120

usi t he. sa pe.of chem stry or conpatible
i s et?§2§%@ﬁ<%ﬂ2§lar 4B ther e manngsa chemist'y sypplied onto the

VSR 00 DS, B o

wafepfroait andvimsit sideo r@mrmﬂt 192bas mﬁ@b tl?éc@k@ﬂﬂn&ﬁtﬁhr d{&lrged from the
ellmnated In this manner, the sane drai nage an

chéml?ﬁﬁé,@ Vih Svient 30, el thrpugh Jhel wasteequithet rm éleﬁmd @ the chamber
oiﬂ Q/ﬁl ‘fi‘mja 98@%1‘%@1%%%W%§t9 g]eétﬂl%nﬁtfrﬁ s&?s inlet 128c.

rocee Cross sec |on
(08T wn i n zEd:@Udlﬁg 3é\one tHh'ﬂﬁidnﬁ@ﬂtUﬂi%l dH@niifisy Waﬁ% to clean the wafer
backsi de 102b using the brush 122_| n the brush _
bagksid 3 02y dwpng) )ﬂil@nbf%h cﬂc@éphmggom@mr caly P& niged ys ttherch@istry for

entlon i.$ ded, in 30 c or danc

pr&l;lpi]@gﬂgine ood/ ?rl{e lfylrb% Ort’eﬁ%tlodf ar?\?etﬁf’ %P’étaﬂ%g(”a In
thisheantf, ahe back SoA®binkOABxingityce asl/BY dRidgsieh bha

brush 1226| nto cont i’:lCt WIXlt h yfhe I'ig:er bacci:lléilgndg}sloz © present
inygtipp e81 be smeterrar hase sum)ler1obarint-tha bmslhserubbing modules of the

enbaodi t. the brush,122 or,ginally .defined in.th .
e At S Ao R i mid s Ofehanitiouar Semertinly gypistries to
britkh dcBul ¥ S féChRLkN8E YL MR ¢1Bararfdld; AR36 £ ' i

poi nt, brush 122 and thus nodul es r(ia(gglﬂg‘qwt he gﬁgﬁm&a using
thqa‘@nérmompmw behdt bZQah dhovabed thask separattORbstasconipenents for each

bru .ot a a rotation direction 122 and is

15(? ﬁﬁ’é%at‘f e Semag%k Jame ¢synags and exhaugt comppgents can -
bedisé&ﬁbt 418Mndd Ak Al Nof &ﬁlta]ﬂﬁaﬂ@ ﬁ%ﬁf @k %‘qaﬂaﬂertl

rotation direction 140. [00/6] In iment in
[067]ur e 2Arofaeding mnﬂhekmmlohﬁedmcrds'ISZ&camhl Wié shown in Figure 2A,

t ranspar.t corre nt and_back proximity heads
br'is_t’O%c ing 4 ?ﬁ&?}a kggec ﬁlhéllsmg the brushp122 in thg brush scrubbing

proximity cleaning and/or drying system 100 of the present invention is provided, in

accordance with one embodiment of the present invention. Cleaning the wafer backside

102b is commenced by bringing the brush 122 into contact with the wafer backside 102b.
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104 before comenci ng the brush scrubbi ng operation.
Front and back proximty heads 110a and 110b are
W e@sspord ed into the chanber 104 until front eemUukmex010154
proximty heads 10 110a and 11Cb are defined bordering
above and below the roller .188, respectively, so as
not to interfere with the brush scrubbi ng operati on.
nl el diRdiiethe bisRN523 | AehelcH
angekli}%o can’ s?artS pr ox?%f?gg? %%ﬁﬁgtﬁ%a%é nt&?y?ng wa berbOttom
whll @04a sf a:ihmghiridil ranksddite a]lﬁb?@t&ﬁliuﬂ@ﬂhe@ioﬂdé&ﬁ At this pomt brush
i mredi at el he concl| usion of the bru
1 LB GOURE L4 Shie SrosBokabatss sBRiedp 187 Ul yeltdl 102b as the
r
bﬂu%bﬁgfﬁg%t%s r%ort]?d?)gncg&hﬁe 1%?%1}((} %%@Ve}]qgaggisfsg @Qfer back31de 102b
inThCivc-tiky dirvectionad2 ps theewlafer NADis rbtatedlin izantatiod dabctamymo
[Og%)roprl ate t| me, hefore, duri r:}‘%r and after the bru

Libbi ngln Hisermbodiment 1 Fiswe 24y et 36 hiskr e?smaﬂb?eﬁ and 112b

i Qrerg%%“%‘fg I 2 ekl A 1150 3k 1 OF i B chamber

1@hestbit domrheddigvhe Bawsh ferebbing 6pemticﬂﬂ nkrogt amtlbavk proximity heads
dryi ng wafer front side and backside. 20 [0077] Upon

U&arﬁ@ldekluob r@r%frartsnert@# w@mﬂ@@ﬁlambpmb%wﬂitq and bmk mamémty heads
aoarl]ltgeIallognaae getm dab élﬂlgn%(fﬁ ang %gfgSI ﬁ]g r%ﬁ%hl(% ?esgectlvely, SO as

r|e usl e sane C

n&ht%nlrﬁérféte G/RIEED @i d BhﬁhV\JcI'dbbl opdrhiSdh. S Th WRR A@nner, front and back
chenmistry, substantially reducing the p033|b|I|ty of

prexmsléy beads diidmand dhOlpan pertwaemityrdeaning ensl dyme wgfer front side

h f back
o okt 9L A 08 G D7 St BB BR g e brush
ancllﬁ‘l’f%bgéra /1 08 c¥@EE fonk loT¥rdifheskaNth PR GKSEa ab@?e‘élate that in a

. front and back proximty heads 110a and
diffetint ambodinzent fomt end bagk prbxinity hfhidﬁﬂ &pa aioh1 10bi mgy be transported

nt,and back arns 112 nd 1 es e
inke B0 s e S R a0 BeERE: R B el o brugh sorubbing
oﬂb@atfﬂhunﬂ BthsPRurfhePhd! %bre&é%& ﬂ?a@?r&'ﬁﬁéjnﬁﬂelﬁeﬁa%ﬂ théWafer front side
shown, the outer surface of the brush 122 is covered

andi bhx:kalde?,@mpb@ roauhsht ;crdjbedowlsunhgas r24h tsharbbangechendstgh followed by
DI O UROE BRaH BB QAT Sk 756 PASSRuSh o bb ng

02\?2]; a: 'hgn@?n% Ret ﬁ eﬁe g}gshcflﬁl% o Q%P%%trléﬁgﬂég Irvge{Fgr front side
1GAargmidi the Mfetrd]ackﬂlcha/\l (IIIba@e alzanddl a.nslt'drah*ledglsimgtthh same chemistry or a
CHEFHIY lvc”»%e%%blaé&@@ rosih actabiog; Hem o ”s%h%gr‘ft@?ly feducing the

tof n I
SRR BTS2y e 01 0 A, v
clfehﬁﬁtb}e r O framchnld Wadle proxgmin healiyel 10h ahd e 10®mhave cobeluded cleaning
the back proxim ty head 11 Qb borders the ed e of the

anghigredryingy wafpe Hrang sider e Backridprlden and nf gnd back proximity
néiak 136? a&gtﬁb&% H’Pagl g&%déab@& e @ﬁéiﬁ@er%% @sﬁlgt REnddSBhek arms
nove 0 be applie n el ng

112a and 112b, respectively.

[0078] In one exemplary embodiment, the brush 122 can be mounted on a brush
core secured to a shaft. As shown, the outer surface of the brush 122 is covered with a

plurality of nodules 124 that are brought into contact with the wafer backside 102b during
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noved so as to be applied across the wafer backside

102b followi ng the arc novenent 10 direction 142. The
whewsho®er ubbi ng chem stry is shown to have enPCDHSINEE010154

on the wafer front side 102a form ng drops 121" of

brush scrubbing chem stry %3%.- [ 0080] A brush core 123

is connected to a fluid inlet designed to supply brush
th% Q)"r&’éhbdcﬁg)bﬁ{ge e‘f’;it{dﬁ sbZab tb %Iﬁo%hﬁle RloHglhif@Hie 344 ?I%m over the wafer

hrough a supply tube 134 disposed 1nside a shaft
baﬁ@deﬂﬁmmne exanpl e, the shaft 143 is used to apply
brush_122 ont.o the waf er backsi de. 102h a

(ODRE) b e nFigss SRisacHiiegios vier Qe IATaRes Bhetrbbing of
£hS REMED béekgia!; 1696 asﬁkg e Vs 18, 4h %!:édr%alﬁg Wit &% embodiment of the

t her eon, [owng b h scr ubbi ng emstry to exit
prebant h:mvmhononées shZ)Smstwhais ﬁ(mt fahd dack peoxtimitghedd2110a and 110b are

b B S e b o
pﬁﬁﬁfﬁﬁehé%ael l'Og'bto Pirs ﬁﬁ%’d%ﬁgﬁtgf %fﬁ”‘i({)r usﬁ@ﬁ% éh%ga?crlgg)troximity head

is (da:ﬁhedJ otitsidecthpatth affthé beushri@ntas dhelbhsh kn(p.red)tb fietapplied and being

heads 11 d, 11 t d/
mﬂ??% gfg as [“ggs %}qupwgﬁ% g%ﬁ%ﬁﬁ{i‘% 1@@ fﬁf%%&@w%eovemem
dl%?lg{l 1%%2 @egn%ls_]lao%@lﬂl%gnga Q'g) dﬂ%h@@ﬂ th 'hgs?é E‘&g{){}:@ﬁd on the wafer

fremtrsidebi 02g formhiagidedpsy 21'2F bmshecmbbngcuhemlmt@gl 2lnt er f ace
t hrough the brush (TTB), saturating_ the brush 25 122
[0080h t he Arbrwsh sereubl Hocamested to ¢, fluiddnist dssigned fo supply brush

scratiby cﬂ&m‘sﬁg 1%f1%{0 %%ﬁéhdgorég %93 t é)tugh kﬁr Hﬁ)&lﬁ/ tube 134 disposed

sScru a desire

inSide aahpRAU3, tlﬁl%n&\@izﬁﬁ le.pthe khdfHl €43 BAeg a6 apysly ltheﬂB@tﬁh Ti'ﬁonto the
as the brush 122 is flushed and sat urat ed vvlth DI

W@ﬁr backsilg 142btagd megtis\the brugh A 23 bettssn rl@lghtmﬁnl gnd 12 2Although not

3y Bt 305 225 W iR i, Albroch ol SRl gorubbing
cﬂehﬂlstgt foasx@th S Brue e’ 178 18b at REMNhUREbAGRUDDI NY

chemstry 121 is introduced onto the wafer backside
[0082b TTB, Onee hrughfscambbing thedyodémbavkside H@Zb rhaslgoncluded, the brush

s R R e
Inaﬂ‘l?g fhBndefiRr bra@e 32 dennbP@Bsthidt Y ?ﬁﬂ' dﬁﬁé o8 h§ back proximity
e.g., dispense nozzles attached to the arm desi gned

heads dii Gpanisi Oblduridg atoximiy cloaiag tnd/ot dryime, a

ense pozzl e Iocat ed out e the d| a ter of, t
[(\%2 , et eTIOVIIG083Y af{ll,lilalaﬁ%e the  wafgr ulgaﬁﬂmde 102b by

fRélk i i
vvaf er cEs%ldg1t 1 OZE&% g%c%feag c} P?Et gég&sl,%%gsb% %I%R%i}agt Q%Sh scrubbing
clobasstrye t2 k oric ¢l scaubbwmg interfachitlsrougha theesrnsio (EEBY) satatating the brush

scru bi n f er backsi de 102b has been chleve
rthe qwqbf 9g GREmIRT A busly Sewahmg § Waar Bigkgide 102b

Whﬁ %rﬁ@lf l;lﬁlgﬁ' E%ifhf\;\g}l 92 oPQQI@QI’e&leﬁl?g Tﬂgﬁf fil 81?65 aspect, the wafer

contam nati1n ront si
bltkide 02 tarcbesnseddI TIp as dici b, 122Sistflighed and saturated with DI water

so as to remove brush scrubbing chemistry 121 and any contaminants 145 remaining on
wafer backside 102b. Of course, it must be noted that although in the illustrated
embodiment the brush scrubbing chemistry 121 is introduced onto the wafer backside

102b TTB, in a different embodiment, the brush scrubbing chemistry 121 can be
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wafer front side 102a is cleaned using either the sane

chem stry as the back cleaning 10 chem stry or any
W@eenIohem stry being conpatible with the bruBtT/US2005/010154

scrubbing chemi stry 121. Furthernore, dependi ng on

the application, different cigncentrati on of

chem stries can be inplenented. [0084] According to
iRRBuIShES hebrFP P BRNMhe WiTeCORtKBiBe 4826l i any BGitdbld Shnner (e.g.,

scrubbing chemstry 121 to chemcally assist” renovi ng
dispertsamprzles attath&d thethie med desighdieto dispewsd Bvidbad ¢k calact interface, a

102b, in.the sane nnper., as the SC1 chemstry. In one
ASRap P16 e ReisHertas figmetst ORBE I ER): 100: 1 1

[(ﬁi%@l her egpgdi %Eﬁ%?1rﬁ%1goﬁ1%%%if k& tbiafg Q:i'xeljﬂi:stlgfl%leimplemented to

approxi mately about 1 course; It mu
sarab €@ widfet baeksidel 02 caendiBttadysosagitd Aiveca ddsired eomoeatration. In this

contam nants 145 from waf er. backsi de 102b can, be used .
MggngropRfe %m@mmlawafé%chﬁﬁﬁ%ﬂr@%h é%ﬁ g Ao goBetration of

' t4i-fl . ' :

o] B LA o SRR, 1 phar PSLELEY (01 oot it n s
cqitRhting tite wafdr 0BG ] siden102redwinoslibgeqient tleenihp usleratidis, as the
is configured to rotate between approxj mately about )
water fent 46t Hivsis derned usbieesiherths paee Fagigistngfas the back cleaning

[ | . . . .
RO RS other TROMlerd il ot P Y e R sorpping chemistry
12 he Faftbsimose,r dopbhdiflg @nckhe iapplidagionpéifiendRBncentration of chemistries

Furthernore, in one inplenentation, the flow 25 rate
cgfba mwlemended.f | ui d can be between approxi mat el y about

209 2 ALY 5459 BB 5085, e

sdFIsting BR&hBAANDLY t6RREMIChIALSIY réhevihg Lohtafr@idnid M Gefined on the
during the rinse operation. In another enbodi nent,

wafrs Hackside 402b, gn the gathe seannbb ph heche hichemistiyanlnpene example, the

bet i mat el t Q.3 d.l.5 . )
e bFan e ¢ BRuT00an o8 thettief sPBRntists, Go sonsrnttion of HF is
apiitExitnaely bdut 1606:1 WitBfrse ANFuBDRE ndAEEMBE AB dther chemistry suitable

approxi nately about 0.7 liter/m nute during the brush

tes cerodnsi poptapmaatsi Wb fiad iwafenbadkyide i 102bneanckemsed sotleag as the

ol tied GoBFOEDEaAn e TG, e EhBBi AR BBBRBRI (i ngfered Oride
E?éﬁgﬂblﬁﬁﬁF(aﬁ& cltQt 84t OnF RRd ofididk ﬁﬂd_}’ﬁ!@cc.)’%nd 50 RPME,
an a'nore preferred range of approXi mately about 2

[0088] 30 RPEbs amedembsdinmngf theabiugh HPprioxiomfigeded tbootate between
10 RPMs during_the brush scrubping and rinse .

amﬁewgtaqt%}ﬁ@?o‘ftoéf%@]ld ﬁ?_ga@%%ﬁgd 8 P PISIRECR,TBBE G ARProximalcly

S5y B BB R RN o U ARy PR TR s crn

thedsrudhascentbimg argluidshceofenqitogs.aplmyhamdrd, in omeimplementation, the flow
enbodi nent, _the sgrface can be smpboth. In_a different

redBb Hiertve, flond fasy By betveen gppiokimately dhputsS pad @ lygts/mpinute, and a
PRyl Bk ] g RLAC RO YS! S, o o
peefgrably sdpprgkitakly about 1 liter/minute during the rinse operation. In another
embodiment, the flow rate of brush scrubbing chemistry can be between approximately
about 0.3 and 1.5 liters/minute, and a range of approximately about 0.5 and 1.0
liter/minutes, and most preferably approximately about 0.7 liter/minute during the brush

scrubbing operation. Additionally, in one example, the wafer 102 can be configured to
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material, a polyurethane roller, high density PVA,
Pol i tex, polyurethane conpounds (e.g., 10 I C 1000

w@ Rwdedep1pol i shing pads, etc.), etc.). Yet furp¢EUS20051010154
anot her enbodi ment, the brush 122 can be configured
to be a renovabl e and di sposi@d e brush. [0087]
Proceeding to the sinplified cross sectional view of

rdtd6 bBfweh aproniRitelg ab@ﬁt%legmbtaﬁi ?%k REn@B GRPKI) B0y 50RPMs, and
system 100 illustrated in Figure 3 proximty

a cm@rgnprn@rreérr@ngﬁr ofl rappn@glmatelyv\d:foat 2 augh 80 SReMls 10@amastd preferably

o Gamaray B0 o Feds Biitnsnihe Bl sFmEbiR afn sting onsspfions.

[dose} her bﬁl 4RERIREORH ohd eRBSARRANGEihe etsQntQii‘@entmn the brush 122
enbodi nent of the present invention. front side

canble measkesoud @fmisanmdohlcolm P ¥ A foamanTEhie £Nd¥ onatehidl @dn have any

front a d OXI he ds 1 11 .
suifice dobaraRy A et 1 e o Reu TRty ingy differnt
erHP(Y(ﬁnieﬁt RoWRYE ! nfﬁ@ 1brlfs‘,h rlQQ chi?Be ﬁﬂlﬂe @gtocﬁgi atefisy %%lgffor npgocessmg

t he waf ér 102 usi ng front and ack neni sci
the5Rafebacksside he2te{mg., hﬂenzf'mobarta onanddel falrappetd wWith g.polishing pad

TR o e
I@%Ot(ﬁgdé’l’?éﬁﬁshﬁﬂﬂbﬁs Sét@l e%!%aYétsfuﬂﬁiﬂ Shoftfer biodini ¥ lthe brush

nmeni scus nner ack meni scus
125@ani t c@paﬁgumﬂendbejsremmtabk andatidposatdabiusly chem stry,
i f _any, or DIWand | PA vapa [0088] .Still referrin
(9087 gur e Progeeding ff threimphiRd SFQSRishttiopah sisys of th hechrogh ecrubbmg

vty Sy PRl SRR By R, by g

amiick di9Riy thy V\talﬁﬁ ﬁdm RidealORabad kv aEnbackdida 1026 edbldying a chemistry
nmoving front and back  proximty heads 110a and 110b

cqmpafiblevith dhe bragh seubbing phemjgiancapr fgrtheradriumeestood, in accordance

Wptﬁo(?ﬁﬁ 'E'n]i ﬂ*ﬁ?hq gorf]‘ 1cli 4%%?(%? Qn\;'e%tlg? Whel"R Sfj s1H oLl cf ga%k%ldeyl 02a and

rec O assune a posi |on

102vearedlbaied hd/ o8 dritd @l fBstsid ek )ﬂﬂu@ﬂ%ﬁ&é IlD(Dh &a110b while
be initiated, 30 proximty heads 110a and 110b are

ﬁwé!d haékprquamty heaglsrld 8pand L L& woye in vmovemen] cb@etlon 144 along a

f f d bhac
rolb e Td alel 7 e 00 ¥ R r PPt BT R S 7 0508 i herin, e
p(ﬁ@b'—ﬁ SS2008/ @10 adht chdBishiyOxhd® flid, BEA VaRs, B8 &cfined in the region

maybe an%/r suitabl e di stance fromwafer front side and
bQi'a{@kls ihtelrontopraxianity ha@bl Ha andnige aisaf@tofrpetsgdﬂ d0Rg i defined as the

d b [ 150 d 15 b
P pREcsCT B i See AEHE” OB CRerNas o2 dfaetaled using the
bakRAeanly BRIt BRBIW BAER Avhporheads 110a and
110b may each be noVed to between about 0.1 5 nmto

[0AB8Lt 10 Kl freferringetd dligure 3AL fivhtiandaredtk ipackimitycheddPhl 0a and 110b
and 102b iinitiate waf. rocessi ng operations, an .

R i el Glodh PranBHD t0. BF FFeBOMIBA T St GoRaie SR backside

163€andabsh o ﬁﬁt tdgn(P'?)‘HClﬁaaﬁlﬁ' 1‘319'@:1&1%&1%11?0%%” tfront gnd back

[0089] Int |ment shown in Figure 3A
ploanhity rhexdsnll@a IandldlSOb in a vertical manner. Thus, when front and back
proximity heads 110a and 110b are moved horizontally in the direction 144 to assume a
position bordering the roller 108 so that brush scrubbing operation can be initiated,

proximity heads 110a and 110b are moved vertically to respective positions in close

proximity to wafer front side and backside 102a and 102b. One must appreciate that close
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110a and 110b nove horizontally in the direction 144
al ong the radius of the wafer 102. 10 However, it

W@ bmalogholbe appreci ated that front and back pr orRCTUS2005/010154
heads 110a and 110b can be noved in any suitable
manner wWith respect to the wafer 102 so as to cl ean
and/or dry the wafer 102, as desired. By way of

| . i it . .
R T
16230gndo102thes Yaadgeds. corfegpdrd@griivet and bagksinehiscusot Hachaf2 can be

front and back proximty heads 110a and, 110b

15
mREENeh Wig TeRBtle o5 WAGPTO OB GRE 208 BARKNISDY02e apd 102b. In one
| i n .Fi-
e OB, kO § il oo id TR 8} calt'hs Uifvea 20 Pofiieh about 0.1

maneb AW 10aAmhRye wiTknBomUsSdd MEbackbide 4024 gud d02tsinitiate wafer
capabl e of perform ng the processes described herein.

PlogessOlg gReEdIaas napd preg?r@he rhsbHeameahout BSoRMio; sbopt darnpyfrom the
apd/or . dryin far f;ok.de and backsi de 102a and

Wf%féro%ggée{%(g%#%\s?@eflp%% plroc?)kzi mty head 110a and back

[0O89Pr OXi Mt Yheh@aBodidieht sHRsl inSFigreC3 AatioPa] Badkaproximity heads
and/or dry area which may expand from the center

1HQaginshl t0b mpee bedgontadlyi in the fireatienidfterlonmtheirpdigs eptheayafer 102.
nner. er, 1t. e.noted .t hat. a Lt
EEPaNT P reat iR g Back ARSI ay 164 fnd 110b can
b& BRRGE Y ah SuitabRMnh i S¥itlORsgct td theswstbe M 8as tdelean and/or dry
orientation of proximty heads, or novenent of

therwaden 03 dsalgsised. 2By 0P 9f pxawpler fpnicanddagk groximity heads 110a and

1P GBS e R oo s RS Ohi e 193t Rl Rt the wafer
FitRHnod, 48 nk32 8 3BftdanfehntERAl fel prodimdtyl Seall® "llfI'@étj and 110b may

bet ween 't he back proximty head 110b and the wafer
hivacksi siatablk2$ize Br sipe aarstiowadly, feméxmpe, I8 Figurds #82and 4B. Yet

T ot e RS0y A AT i
nBREHuS lt)i;%@ bPh Fiécﬂlg LERbRYTHEFBRREL MR rodls&QicA&ited herein.

renove ntam nants and fluids from over wafer front
[6090] back HodesliddZa oaedmbbdthent) proxnmity rdberdingeand/ott teying wafer
rotation_of the wafer 102 by rollers. 108 serves t
FioBl e ApbadoKleoNE 200 O isatsBes!BECaN ProBpIGea 110a and back
oA 18 196, R RELBEREFORGR h80,8) 958 MHAHAY bpund o
tHe0RA%) rddo anthbedgprepoaidtiedyafeh#02 bt atpimh nafinero|Hevever, it must

108 causes the wafer 102 to raqtate thu]g al | ow n% .

be wptedahet 2 Spitableicleaningrand (s drang pathanay pegenciatgd by ghanging the
. 0 _

oI SE R PR A R RALEF RRARRY IS r fSvement of

pidxemity aBgisback proximty heads 110a and 110b renove

contam nants and fluids, fromwafer front and

[0k si des Avenling do 10=b implementptien the froappReplsys g is formed
RS RP B Th P DR Y 8RB B g ok e
152 is formed between the back proximity head 110b and the wafer backside 102b. Front
and back meniscus 150 and 152 traverse wafer front and backsides 102a and 102b to clean
and/or dry wafer surfaces by applying front and back cleaning chemistries correspondingly
so as to remove contaminants and fluids from over wafer front and back sides 102a and

102b. In one embodiment, the rotation of the wafer 102 by rollers 108 serves to move a
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front side 102a, and | PA and DIWto the wafer backside
102b. 10 [0093] It should be appreciated, however,
w0 bas/ova1one exanpl e, different front and bacRCT/US2005/010154
chem stries could be applied to wafer front side and
backsi de 102a and 102b, reddectively, depending on
the application desired. Depending on the application,
whfepatea thatchdsamk bebre pruicaged ireaickist ipesxifily 16d Qind Bk proximity

t f chenmistry having the sanme or different

hec%ﬁié qngt]ilghs, or front and back chem stries can be

0dbaff er ent [ 15 .C  strjes. 4t t further

[ be ]appr ecﬁg? gig %% ﬁg%l%? %\gedi/va erp r %3185 Or%rﬁ?/h%ﬁ r@ﬁ JayEg the,wafer 102 to
rotaty, theuhli@bing sabstertialyi @firasurteeg o waldrer et i ﬁ{d'l%r&kside 102a

ntedn?@%ne% front and back proximty heads 110a and Ob
o O dpaed b ﬁmci/) t4s avilobe ideseribed cior mespdeilnbelow, in

' . [ 10 d 102b to b .
e 58 AR R SR i
fréthguafer Bdnt driebulsideo MOTS aﬂ&%%ﬁfcsﬁé&%ly?%%ﬂﬁ}{i?%%{ld evacuating

. 102a defined ahead of the | eadi ng edge of
1sopraRy] oo HERA), Lemaized vasert(DAM)yandcfowns cheaning chiemisty to the wafer

. ' t d 121’ b h
frt $ige B0 ANTPA o By SRt Fokside 1020 et er
[0b23]ksi de TieRduld AS af %ﬂeb‘iﬁieﬂ,aﬁ@ﬂeveﬂ hRatRA Tk %ﬁinﬂgl ! Bfferent front and
e Teadl ng ed ge

waf er backside 102b defined ahead of th
qhe@isiARsk corHle benipnlicd etadwalke frad rsidke apdriackdidle 102a and 102b,

br.ush rubbi ng chem stry 121. and L
re%%% aeﬁg n(%é? %d’ni%fgpsig'ﬁ gp@}cgﬁ?q H@SI@ ge]ﬁeR?Pé% 91y 19t appHention, front
ik Rlxing §nenliSAdS nlalOs 0 - i
ar_lt 0 be vi sdig: ly dry. §As usg{jédsﬁgr%e?ﬁ? %Z\,@égléﬁnﬁgﬁ%ﬁgéﬁl\gpsame or
difergptogpreentyatinnsd arsfroaff amk dacls dhhmiswiea chethee diffarde compatible
ce defined in front

i. m h dth f. f
cBRE R R P it At o oo g <nageed in any
sultdblé bRemAtx 48 Ibig RERE oritntafifn é{a%?efsgﬁﬂep‘f'gg@})%@%rg%irqiweheads 110a

proximty head and the wafer sur
anf JddRb @b benim ebosd praxémit o [200@EPn @feconfespundinzanyfes Kidnk side and

. art t reciate that the I PA inflow may be
baf%“&f@%&?‘?mmﬁ%ﬁa‘?@ﬁ Hr@%‘?da-lfor exanpl e, | PA vapor
re | PAyi APRledf .S ¢d t 5/ 096910 .
[O(’gcﬁ/ Cs200B c¥Biea rgfefenke édug’%%esi&o&@é’%ﬁ%f@%@%e \Wpfer front side
1024 Kefinahnlerad off theclsgling edgs aff theiiomt PesMimit9 hdali€110a is partially
1L,)r ecgﬁgi. I qventl on have been described as usi nig)' Dw
coyieh Ry e 18hnentarainants A7, dsenrel2150f thabrush scrabbihgroagmistry 121
b I nhance the waf.er .
et B8 Ot lo 3028 A M EANREE p3ToN Br Bl vafer backsice

102 Hefinedeshsad of therieating bdgeds, thebick FrokRBFhedd 1@8&an be partially

ex%{rgl g gr oximty cleaning and/or drying wafer front
covgref By brushsgribbigchernigiryl tlhanchepmsamiventsri4e dlkestrailing edges of

o R S BBk T B P o
e g T B G O bt
propirgity heagh anglcthe ¥pder surface defined in front of the meniscus. In a like manner,
the trailing edge of the proximity head is the area between the proximity head and the
wafer surface defined at the back of the meniscus.

[0095] One of ordinary skill in the art must appreciate that the IPA inflow may be

in any suitable form such as, for example, IPA vapor where IPA in vapor form is inputted
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to be intermxed with the front cleaning chemstry

inflow At this tinme, front cleaning 10 chem stry and
worasionlows, as applied onto the wafer front BCTES2005/010154

102a, encounter the IPA inflow As a result, the

applied front cleaning cheriZdtry and DI Wi nfl ows

reside in the region between the front proximty head
thidlfm we f e, paf el 4 lilkhinaghalealliblah abaRgl shbdHitbes of the present

uid 146 and brush chemstry liquid 121 defined on a

mﬁ%? tqnopavg oo desgaibed as psing em anpﬁnehﬁmgodment,rmtother suitable

B e

exta@WiE, vt ueitied @w@eldwgﬁ mﬁlﬁﬁ hﬁmatet& de 102a and
mafer backsi de 102b and can be removed al ong | i quid

00961 and bluae eé(éliﬂnbbpl’@g}lmﬁ]é niesmmg and/pr dryingt wiaeferbatrand back side

10 t
1%8%? Ao 88 2etipBy BS itltin<D 1 g s Tioh and the
P en WA efe efpli)ﬁBdl ofitodfhe v&ﬁ@ﬁﬁoﬁﬂ"ﬁdé o, ﬂ!i(?snéa%%g al-l?ﬁlqmd 146 and

nmoves along with the front proximty head 110a.
drops $21' 26 theabimsh scrubking @gemm‘ﬂ'@fl 21 Wefinet en tHer wafer giodesurface 102a

togfe AV i i B P EREY chOisky B G iy gt cleaning
cehRétky ﬂﬁanDRVl{ﬁﬂéﬁQ a@%pﬁﬁ&p&ﬁfb ek W her ﬁ%ﬂ‘ ﬁﬁ/é’ $02) dncounter the IPA

removal of fluid i's achi eved substantia
inflpwul Asnecwdt, the apfplied Stont nleaning kbemistryeand DIVE infidves reside in the

b | d [ | / d d
o CRPHEATES QRGP A | Laaed the it e e 1L 0B plgn with the
ll(ﬁu&j'lh@taﬁg bilishl &fehﬁé‘ﬁgrn?‘g M| Q¥ned Bn @%gﬁfggﬁg Wwafer front side,

I nfl ow are applied t he wafer bac
fofroingj thg ftdme nhmnﬁcus rirém SEheseftfs? frohn aﬁdubbclenimrkbm?mw aAd 152 are

st e_out | Ilzedto apply vacuumto th
coPRgeACT o e RECAmPER Y50 ke CRELn ot KT drondside 102a and
M T e e

1710600¢ vdafer(fl'mt gitb 002 nEnUbstagiallly thisdanithde. N Fi gure 3A,
is beljeved that an 30 anal ysis of wafer front

lOIQ%t’He or @%@1851Y1@szﬁleaﬁi@ptmeﬁmﬁ/thaévléga seas the wafer front side
HF.
B! BLERGR o 9D AT b SR 1o s

mi’tﬁﬁﬁ/ tROfRIh H@H’é %&9 @ond 316&59231 prédiohEIR R AGli&FBy tHeGront meniscus
quid may be present. That is, it is believed that
15l0h1=§ ﬁs?l%erlowdodn@dnés ViaFesklt orfrtbmm@vmenimatharfmm msemscus 150 as

el B e PR B RER P SRS iRy

[00981Ci pi t ahedlieembalieR; thOSwakd Eacﬁﬁdéj €62 1s0G6hnkd andRF aned In one
detai|l bel ow, preci pltat ed residue can be a residu

en@md@nmte%s vl be fwmnezd infmererdstailrpldv,fd dilued Hb‘nnﬂown]DIW inflow,

anf] SAC BB BEDSE ot GPUGH Sl 55 NG nbeckre bLoDRofouBing the back
mdifisbus 362 Epszféh etb¥&imdn? ea \%Eg@@glht[@ Rl Rfu tlthQ?(} R nﬁgﬁ cuum to the

i nvention are designed t eave the wafer
regiay ipacless @eoximdty mdhel@\mfercbmmanbmbd sy mubseemevd any fluid,

I d.d f k
coefaggel n% og H%%? arts;lrpay berll)cee&iec{J (?I'Il grgnear the b;glgideolroz ?C

[0099] In one embodiment, as illustrated in Figure 3A, it is believed that an
analysis of wafer front side or backside 102a and 102b may reveal the existence of

precipitated residue (e.g., HF residue) on wafer front side and backside 102a and 102b.
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inflows and | PA inflows w thout having to further

rinse the wafer front side and backside 10 102a and
wWAamb/09qo00100] Figure 3B is a sinplified top vPEmUsf005/010154

the wafer front side 102a being cleaned and/or dried

by the front proximty head2210a illustrated in Figure

3A, in accordance with one enbodi nent of the present
Nbﬁb‘{ﬁélédsoﬁb hg 8 nRB ﬁeseaf Th ivaf rbehé&yatthaﬁhgﬁo&faa%f the wafer

defined in front "of the Ieading edge of front

ﬁcpn’ccsxderd @2a dndaitic pémni of thdwwmfertbmcksdsd mmwplwvnbudpmcﬁmcd by front

ush scr em st 121, am _nant s , . .
exlhgok I b i1 S s SR eip et ep i 5 7R D diecribed in
mgx% FA1 bd1GW Qrccl Rhted R dIRYEN bR rﬁaﬂeﬁ@g? gé]‘h ckf16d %84 Ksult of removing

front side subsequent to any o € previous
flwid ffieem oot elsaiing clomestay dobmok(odeaging dieaistoabeing used to clean and/or
mechani_cal nar i [ ching, etc,).
omfgr froRg o brclgdes 5% bbb e bt ﬁ@*ﬂ@@l@l&@m of the present
h .
1n{zéh\ﬁ%§ a;rﬁ H%SF%{%‘E% }e%% %{eﬁ@a{fer & te &m%ng‘rﬂa%%ﬁef‘ij%z}é;gﬁ fgg% clcan and
dr&rsuhthuelhtetmnbaflgg claneds tmd/ ,dnadl chsingAthie nfidrmves teack clcanlng chemistry
. introduced . into the front proximty heads thro
mﬂPWﬁ an?] k& dafloppewithent hevg to duthss singe theywafer frewt Hide and backside
&hﬁ"}ggb 150 that is in contact with the wafer front
a. Al nost sinultaneously, liquid 146, drops
[0012(]0] of tRiguiy BBhs & citphifiecdtop heeivséfr the Iwdfer @t side 102a being
contam nants 147 are vacuuned, and renoved from qver

clegned anl/ciafided byoihe Sorfeproamaity [@96101;1]021 FillgeFateds An jIgggre 34, in

acgbﬂlﬁghé \%ﬁg 01’19 gméécgiéﬁre {91 cr)]fgt@e %}gei%ﬁ}ﬂj olﬁ{éé{lé O:}'thmg)r ﬂ nfrgtttﬁe wafer front

sidy EERNefinby ﬁﬂfrblﬁfbf tﬁEheacﬁﬁ% Bdgerdfané frohtyproXigds) hed@a108is shown to
shown to have an obl on ape having a plurality of

inglyde drops dasiafprush scmhbmc@h@@s@mlﬂér @mamwlp@tg 147, a‘nrldiq@ld 146. 1t

m%#%t \Itjegictu 2 nl]lcluﬁ(ﬁ (i)?é] ca]!no e %yﬁgza S@ih%]\%z g% asr&%apneﬁ on thé Yafer front
s1d/s’i°2©wwb@ecfdeﬁt b a{ydoﬂ:me tp@éﬂl&ih”&f&fef ?%@Y@ oﬁd?@aoﬂé@f: 8I, chemical
front side 102a so as to clean and/or dry wafer front

m@@mc&bﬂananwl@c@mhc@img?@p/)uszoos/ 010154 -23

031 The pl t f t cl h tr
R g e
prbﬁ%mf}f ﬁ&id PY @ isMioYed 82 €10kd QRokiRTiTY ROtR WHIRS LRAE Ishle! 1/02a front
linear 1line designed to introducé liquid 146 onto the

cleeafieg cHenusiry, shd & A OHowsBoe dérdduged inéo ﬁlle(frmlt poixéaity hepds through
chen st |nIet 54 is a pluralit outlets

G gsBe szl 18 denera e ot tmettisfis LEFTEMsoi oBtatt with the

watet Ry daPeod fAlﬁio@t g‘tﬁﬁlfh%go ‘Sﬂﬁ@ﬁdtﬂ% Yﬁ%umﬂ' of the brush

outlets 158 and the wafer front e 102a
scfulfourtgchehastgem ard pértarainantg 147 arsvgmuomyd and camhmied from over the

%tlg fr) E ts 156 are defined bordering the vacuum
wfst frepts aslgo 23hich in the enbodi ment shown in Figure
[Ogﬁ%ZJdef : ”ﬁgﬁ& @A flé Qtsirﬁ}?rle@ﬁécptoglﬂc&/%? dnl é}ééﬁfp‘izﬁ'gl &bnt proximity head

di ment, ront
110a, in accordance w1th one embodiment of the present invention. The front proximity

head 110a is shown to have an oblong shape having a plurality of outlets design to
introduce different types of fluid onto the wafer front side 102a as well as a plurality of
vacuum inlets for almost simultaneously vacuuming fluid and contaminants from over the

wafer front side 102a so as to clean and/or dry wafer front side 102a.
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150 is fornmed in an area confined within the

el liptical path of the vacuumoutlets 158. 10 [00104]
WO-2@anes9dB depicts a sinplified top view of anPCT/US2005/010154

alternate front proximty head 110a, in accordance

wi t h anot her enbodi nent of t23e present invention. As

can be seen, a plurality of vacuumoutlets 158" is

[ded3ned aghacpRkalitp b efr&]gto ré_leaﬁin%arbih&ﬂis@[?’e Thishs' Y54, are defined

inlets 154, a plurality of rinse’inlets 160 I's defined
substapdaly mHbe piddlgloftle Hontyeeimitydead é16a folmdig ambstantally linear

. I 158. | le, .ri i nl 6
ke o iteciops R 4P rBut 6 Be6i im0 P oSerdgng the fron
clé@iifg cldndBiry Hiléle 13@%&1 pliratgy 5Pvafchﬁt§1%u&l@ﬁ l%fcﬁgig'ﬁ_% %ﬁéa@uum and

102a. According to the inplenmentation shown in
eliygnatetponfangnantsrend sgutypd 60fluidefefinedibéteteve dre tabeurhoatiéts 158 and

imty h 10 d.th f f t_.side 102
o 0T, S oL LR ooyl o
infBO sEMe dbaR&d meﬁﬁ%ﬁf&tv%&lﬂﬁ BLGY 358, 4wiibh i e%;}ﬁ)toﬁiement shown

exanpl e, the inner ni scus 150a i s generate
insitipurei o% ddfinelem ¢lliptic p20. dhehnilhgtrated rinsodimangthBl ¥nt meniscus
il.e the outer neniscus 150b is fornmed by the DIW
138 s ieion 3 B Bned Wb e ot PR T VaFouHoulnts 158
' strat ' : e iV I.on .
DS FRETHB R 8 gkl BRPORL of B oy grovimi
hebB4,1 0xgialacovdandeedith bhSthemerabddiBent 63 théipadseht thonticaiNdAs can be
| PA vapor itnl et 156, in another enhodiment, the 25 _
SeERvFoRIRHGN 2 WCUROSietssIOst isidgaed adisrentlp thafloahelatniag chemistry
. d ' ' j t . at
in| EOE, AT R S0 GEREY bobnlf Bl ehiiofBrpgqum outtets
1586@nd ail vaduun @atléts 0rs8. VRConsTeauiplet ridSinldt®A60Gke Vbhifizured to

. respect to the back proximty head 120b, the at | east
ngRgiaepATW 8w omhfether wafer dignb sidgdiRase asdpainsatthe svafer surface

. | gt 158, -which.is, i .
A® i FR 100 RSN i il Tl g B lpines 150
delinBd $etvasent B oo @OxinfAr N&@ULTOaDINY el wRfeR iR sidet 102ta can be

must be noted by one of ordinary skill in the art tha .
copiimised 9& §We COWBNITUBL TSRS, 0! ATy WeROB/ 1300 28d an otkr meniscus

i eptati h .as | PA-.DI W.ac DI acuum | PA,
198 08 RpisRABp T i e aaictys PR 1 Shag e BB 5 o fgne fron
clovpiRy cRERieR$SRd DEW ke aRdl duvRemBhisMRl 8501 i aHRE by the DIW

and/or dryi ng nmechani sm bei ng enhanced. In one

indewl&l.r ed enbodi ment, the | PA-vacuum DIW orientation
| sed to intelligentl nd wer f ul | enerat e,
BRI s b AR ST SRR Gl of e prsens
inP0B SRcILAE 2 BAGHAIRT O8hBitt AeABRIHAEAR Bds B8, YRLEM
backsi de 1'03’3. Ifr%)ranot her eﬁ%gdi rre%?,' I P,Sb\-va’cuum outlets 158
andr il %1t DIVOninkAnl @l askdPAovaloeaimlenii3@r ird ayothemfertbodiment, the
fraont and ck sides,.102a and 102b, [00107] Still .
e qf T 2FesHY BB A BT 188, o dranpsleaning
ch¥RR®y itk 858, at least one IPA vapor inlet 156, at least one DIW inlet 160, and at
least one vacuum outlet 158.
[00106] With respect to the back proximity head 120b, the at least one IPA vapor
inlet 156 can be defined adjacent to the at least one vacuum outlet 158, which is in turn is
defined adjacent to the at least one DIW inlet 160 so as to form an IPA-vacuum-DIW

orientation. It must be noted by one of ordinary skill in the art that other types of
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156, the vacuumoutlets 158, and front cl eaning
chem stry and back cleaning chemstry 10 inlets nmay
wheooany@anged on the top surface of the front apdI/bsmks/010154
proximty heads 110a and 110b in any suitabl e manner
so long as respective neni séds can be generated and
controlled. For exanple, in addition to the front
ordnéedions gueth esTiBADIW-whatum, | IPAVMap@im-TPAE tacuu{ e A-TTW Mtc, may
outlet, and the DDWinlet, in an additional
be, Wilired ifenending, ep dhermpfasprocpgepstdesined ardbtywpedtt Wifer olgpring and/or

| . i / { d '
il onihboidl SlrRntR & ok A U B Encr e AT aOlhum-Drw
or{eD@LidA]is Viedd fouinitdlBgentiyt anslhsu s RRBFRES icBh@6l, ah@tnove the back

f r.oont u]%d back proxi m't&heads_ 110a and 110b can have
meseus gelocaipd) belyrendhe ibarlke proximity dwede d $0and theawafer backside

il ; i ent ed. f t d K
020 S, AR Bl TN B ST 15 i e

wifar frwetrand backndidesnd)2baed 1024 scus 150 and 152 can be
managed in _any suitable manner 20 by controlling the
09K dnt  ofStHl &ithsr, it mustdeaintes that EIW idels 160d theaA vapor inlets

' 1 Nt rol | i t .
lsglbp is‘é%%@e@@ﬁr érapg{lfongﬁg(éﬁ@g [5’ eléll g e%ﬁla:l?a\égc#‘?%g}ng chemistry
inletyemay B€ arr@ed®hnl th@ fopt Sefab®6Lhe Font 9hd bk Iblﬂkﬁﬁlt?}g/ R8s 1102 and

out| ets may be varied on front and back proxim
11Qb gigs any1 Svitablel manngh se olohgrag mspdctivetmenistusacdn be generated and

cofFRUGE For SRamR. i iiiijo 2 ot Chewsiaglt, PA vapor inlet,
th@ pREQGH Autlel, Nald tHe DIW ZRlebGh ﬁi‘é%@dﬁigﬁ'ﬁl_ LRBodIbdtRt tg?re may be

scrubbing proximty cleaning and/or drying systerm
addiienglrsstseaft [PA vaponvitiets,CARWbisletssad/droactnenoutlbi dspésting on the
ont .. si and backsi de. 102a and 102b wi t hout having
Coéﬁ%lg%tbor{(gﬁp?Rgoémflﬁ%ﬁﬁ%f@ﬁlrf ‘ont and back sides 102a
06w08] 1020 ydt tebhriier! 1SRRI e Mipeci i i
[ rradcla to sinpli fired cr ossgé ?ﬁﬁ%&@%%@%@&?@?@@xﬁww heads
11642 god d40b 54n haye siypwimberc heh tyipa pfanktoindloyilelg apd thddenlets and

fer front side 102a using the front 30 proximty ]
O“ﬁ%é@%‘t?ao cgron, B%ttﬁ"gd%aﬁ Broxgmity; deqdsria any apRgpriate orientation.

Stiif8hner f f ' i &y sui
e Mo RCAQIABNSRAE L] PR NG by s e
byicbhinelting thednwWon? 60860 EALQIsRETS WHRE GohDAMSRK sid25 1022 and 102b

odi t, copper resjdue_remining over the wafer
and B3 3on et Foomemispples + EroVEler. dishowldrts aparacaiedhat the size
[ j [ [ 1 st anc he ..
o R /Byt Pl Ul RIS ) el 5h RS o e provimity

hedds0dd 04 snd t BObesodong asdbsrantl baclt mehideusliBdandd 529rd Qable.
and/or dry wafer front side 102a, copper

Cl n : . . .
[Oorlé’gladue g&llwarthei congngf prdingry skdl én ithey atthewsiappredate that it is

el O B B T R 00 R B Wl o
inveAeta bd tisedstoRpdanae & arbiator? R RdBLRIIST0I LS OY®b without

may be detected upon close analysis of the wafer
hayipg apeed igainse the watagontdeg dack sidesolN2pknd 4 PP itthta rimsing fluid.
waf er.. front side 102a or wafer

desired result . Lo
[O@EQLSi deREEEHCRAS rrglgé (19 Sapfifisdreross; $e6tgmal\views depicted in Figures
5A-5C, showing cleaning and/or drying of the wafer front side 102a using the front

proximity head 110a after brush scrubbing the wafer backside 102b, in accordance with

one embodiment of the present invention. By way of example, in the illustrated
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So as to renove any precipitated HF residue. It is
believed that in nost applications, the 10
w@e@siopiotat ed HF resi due need not be rinsed. BRCTHE$2005/010154
exanpl e, in certain applications, having particul ate
resi due between different [-&pers fornmed over the
substrate may not lead to any negative interactions,
erhbotiimenht, Bbpye ireidieengstls boer the Searedeit s‘ld@maa@d)emg removed
backsi de 102a and 102b W|th DIWinflow [00111]
aftqr dJormeatmn ofejoppersmatadiizgtion él@cs,lusm foviimstanse, thiaenixgfrerof HF and

ohShe B R 00,0 PSS s o s
RRITEr frétt sideel 0Rb.ESoppbr #8NIRB L Q211 ASn§ rl%[Wﬂi coverm% the wafer

portion of the wafer front side 102a defined ahead
fr@rnesm@d@aaa ds eelgevest ledving raowtsuqibfoxiem tapd hispdwafeOdront side 102a.

I |nclud S i qu s 121' of .__brush
BB haprerkaaelsy ot EoEteged M ekl B ala ey be detected
up%fcﬁésefd’nﬁlﬂ;ls%f de: WARA oAt si8OoWh, tPhiked eﬁéﬁ%%natﬁg a plication and
dried whil'e the proximty head 110a and thus the ?
desired tasukts, wader femt side Abaar Walfet h@kdlldc ¢02b oray bé4insed off using DIW

[00112] The OI‘tJ on de, 102a
st Pigokt PR PR A Baiseort ieteyoCet Bt ppljeation, the
pr@@iﬁﬁat@é—@ﬁ? #e8idal %%H L& ﬁéenﬂéeﬁu aty %agro)fexgﬁﬁlte {Secerld &fplications,

he portion of the wafer front” side
hqmtg:m@date a¢sidvefbetvheen| diffededt [hids f@nreﬂaxvenﬁmtsabs’tﬁic may not lead
and brush . rubb in emstry 121 are inter

togRy TREGRE® inlalicns ¢ B%qéfﬁwa’?ﬂ dhe g gdﬂnsssm%aé?mgang backside
10Q|a§lﬁgllbyb GhRdvantedry wafer front side 102a. In one

enbodi nent, however, it is believed that the portion
[0611k]he Wal"lgurefﬁr/’o ddaplsts derdl2actnebvied cflld wafed fioatiside 102a being

i oysly i ncl ude reC|p|tated resi due ] eft
B! STl RS ek S e o
of]tﬁg?geg%rﬁt\gimteﬁﬁ%ﬁ %\Qtslar VI SC o ﬁﬁ@v?atf ryfrorR %fcfé 1%5& %nﬁr?eoli ahead of

the dmﬁnrgwcgd of thebBomtheokigeh) b{eadqrmatphbiaﬁy 1ﬁkﬂ@@slli®1d drops 121' of
effects resulting from 30 wafer front side 102a cross

brigh EHbYIRE | chEmiSHs L, wpdpeontaminents 143¢ ‘Bt waderofiprtt ide 102a is

A 8B B BB) SLALE ps pt mni

1509s movedd the ida@dctignardi al , and enl arged cross secti onal
view of the wafer front surface 102a havi ng the

0§13 Hal i t yT@rpcrﬁétnapf thierveafer] Gentcidd h@Zacde@and agtharitilong edge of the

R R U A TR N

walfér/ frohf ik d023% pRyEssed,0fNs ot e 1ihidPI46S RoRemuPRtN %47, and brush
chem stry 5 121 parti al'ly covering the l'eadi ng edge of

scxubpbirter dhemigirokd lrralteymmmeﬂmdl threefretonenisans HS0 andrtbue cemoved,
nt of . the fr ead

RN
beﬁé@&i‘ tRhf tBé BEktioR Dif tHéSwARY bRt St ﬁﬁa%@eaﬁ@d hiiBorl difdd grB8ously, may

e of 'the front proximty head
1nclu e precipitated residue left over subsequent to drylng of the wafer front side 102a.

As the front cleaning chemistry, back cleaning chemistry, and the brush scrubbing
chemistry are configured to be chemically compatible, negative effects resulting from
wafer front side 102a cross contamination caused by penetration of SC1 associated with

the prior art is significantly eliminated.
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[00114] In one exanple, the front proximty head 110a
cl eanses and/or dries the 10 wafer front side 102a
wa@gioagodone m xture of HF and DI Wi nflow, |PA ipPET/082005/010154
and vacuum to renove any type of liquid or
cont ani nants remai ning on tR®-wafer front side 102a.
According to one enbodi nent, while drying the wafer
[00Lb3t si dEighfe2sB i3 & sinsplifield] partial, bh@knlaiic8 COrdds tsdétRfhal view of the
residue of. HE may be formed and remain on the portion
WHIET {IRBL sFase KR8 MEVing; the PROSHVIRS mefablines befsfyring cleaning and/or
c r imty head. ..Fi qur C
PR B IR i ARl UL 1D heo Bl T el BB oF BE present
ing@ttionon@ontaménants 147 diquiaf €36, fan@rdrosd!1 1 &E bERAscrild¥igd)Shemistry
tl&%rgl rr ality of netal |lines 168 and an oxide |ayer
12) ppprigfinenyeting fisolsading sdepefthe fiont praximity hyad: [ Karira ghown to be

' fr [ 0 di .
Lty 400 DO A0 R0 SRS
is Ibeliavsiotda peipitdidil asRue HadbeRRtectid £thﬁleptrreﬁﬁ§§‘_ted%e of the front

i nvention, when using a 20 front cleaning chemstry
Pro¥ignity headd163-eani ng chenistry, the front cl eaning
i Stry;.a ac em stries can b sol ution )
0P d oW %"%ﬁ 5‘5%33%?0%1&8@% &Y%aiﬁgp?e P%’ﬁ,?ng;or dries the
waTomB vl sidd1 63 thdnhi@fr®bf HE dnd DIV id iGN IPA BRBW)9nd vacuum
chemi stry and back cleaning chem stry may be
to agmPv@ 2By, tyrsr of ligyid oscasntagiinants ccromieingngi éreewefer ifomt side 102a.
- centrajion of HF jnt back cl eani .. X
ACSREHFERE G ERbo il et s Rkt dtouf $e053a dnis betioved tha
précipiQitdd redhiudnsd P mehyBefodhad lafd REhiRESh ARAYLHITBE FHeywafer front
.20:1 and 1000:1, and nost preferably approximtely
sidgol02a heingepiaiiouslytpnecesseddenthe avdfenfrart tbxinttyt eadf rigire 5C is a

snEFR, il s eiresf i, SCRPRA GV Of By Waleh ront urface 102
ha®iRtBX hRRAIRY Bf i1 Jindd rloxi ’ s

arra e t_g a f%,'ovvchartmdi g%%ga}gnp%%%mgﬁ%pll%ﬁgrgﬁggﬁ eg%(}n %Sequem
to quwpkistiiyn gleaming cahdépediyingoos thee madernfrdnti sidan 0252 88doddiitg to one

rysh scr.ybbing proximty cleaning and/or drying
e“’?’ﬁ@%‘?ﬂ%ofﬂ"e‘a"&%{l YW t h one enmbodi nent of the

r&gent / - . .
omsnt 208582530 ESHURANR R HEB ot o e e

fronh eleamifig chéraiskyiadé aitack cleahingohembsngl thesfrarg clealingSdhemistry and

cr.ubhi ng chem stry. In _one exanple, the brush
bacl SHEBBFAES Rihein? selikon of 1AF pod BAVHFED Prspling an the type of application,

ent ' j 100 d re .

rof 0. ety QPIIETRL Sy e, 395 g o g

cheinisty diaybetaqudatent oipvaie Atedrimg, to dné hﬁpM@lfeﬁtratif)ﬁ,gﬁédconcentration
e

g]id,e Sng the waf er back side can be brush scrub
of EiFigdhe back ¢leamng chenyistry poomengs brisseen approsivestelyildnl and 1500:1,

t i de. b '
A e T A —
apgroRineelp SOvie e Dikeak 8¢, the @BhcerRdtiBA6K BF@Sthe front cleaning chemistry

correspondingly. A front cleaning chemstry is
cang figfiIci BeF™esn tappraiBaitlp SONI and yI 0K, aardl anore preferably between

approximately 100:1 and 1000:1.

[00116] Reference is made to a flowchart diagram 600 shown in Figure 6A
depicting method operations performed in an exemplary brush scrubbing proximity

cleaning and/or drying system, in accordance with one embodiment of the present
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back cl eaning chem stry is supplied to the back
proximty head. The front and back 10 chem stries are
weonsiognoned to be conpatible with the brush screibbb2e95/010154
chem stry. In one enbodinent, m xtures of HF and DI W
are used to clean and/or dry27t-he wafer front side and
backsi de. Dependi ng on the application and desired
ifveRtidd, S The HRethON GBBIMS Qﬁ'o@@raﬁfm g2 ih ki the Waker®ikside is brush
back chem stries can qui val ent or may vary. In one
senblred| vsing e brushf srubibing chemigtry cain lbee odxempéy) thadjrosh scrubbing

d d f HF d DIWwhil 5
chiiay 5 RBiesh T s g ConHEiOge | Ho SDmIGY el by and more
phR Ty thQh cERPIHOR UKSa g??oxuﬂ&%fyawm 6QQcd x"c‘hrllf%ié) {ﬁ?et Lﬁ?}gﬁmentation,

next Wwafer preparati operat’i on is per
t}mmafap&mmmldcrandxheswﬁer bénk]éhﬁ ca@dethirmshi sngmbed tlmeost simultaneously.

I har t ram shown 6B, . met
l@&iﬂgt i on %Te 8?%%0%@4 gh ¥ifehirert W%fﬁ{eb%é‘ﬁlé‘F are cleaned
ngfe ﬁﬁ% flon %ﬁ& fhaE IdRAEES FRRAEd be’g’%eﬂ%ﬁéldﬁjaﬂt 5191 backsides,
one enbod nt of the present 1 nvention. In operati
c@tRpondingly u dhfrost qiemmgiﬁﬂamm islsuppliedrie tieextroml Iﬁ'oxmﬁty head and a
be a PVA br ush. Next, j.n operation 602b, the brush is
elganing shemisiy 15ryRplicd {p B bask maxi@ibpheadsi dbe ot “and back

RIS R A S B AR A B LBy . 1 one
elbbdigiEni)ahix tieés SNHEF ddUSIW se¢ ussdl 1o glgmaatidrortdey @heeazafdﬁ dront side

and/or dr ing nodule is noved so as_ to be defined in
ning pntthe tlmwwaqreando%w@d gesultsHbe egmaeairation of HF

RS Tl B4 SRy D AL W e

v@fe&ll’ﬁﬂne side f&@n BE ¢daned afidiobdritd L&h@mhétnﬁlxtlﬁaﬁf PEF and DIW while the
i ntroduced through the brush. 5%[00119 Conti nu

wefssr backeide 69 2aerolhainsed shings DAY | Beprendtes th%hwgh%ir continues to
D bb c t b
Pl Be 4 e bt Bh S P BB ep, B g if such an

oﬁagndrﬁemyed in an arc di rectl on so as to brush scrub
the entire wafer backside. Next, applying the brush
[MM48] t he Wehdnuibaclosithe floyvahiar c diagtamueghorm dip elrigtieo B, method

ORGPy SO PRBRC S BHAS FIeGUTa: haheih AD LBt Reumderstood

aVRtdhg R GRS | Seoauhefasemt ﬂré’seﬁf‘ﬁweﬁ’ﬁoﬂ hey %?91%[10%1‘@9‘095 a brush is
preparation operations are nostly renoved from waf er

ptyvided wbich ifi 004 204mple, ¢anits qnleAtbrustﬂﬁ eNi Mmkopesatmmﬁ@ﬁb the brush

et G Lo PP BT € YR obSaR. LooRhunFRces BF brush which
iReA1 1's Qi@ﬁﬁéd ba16wAnO MRS, bamﬁc%rhddrbl@é%eco Qﬁ@ﬂ%ﬂ[&? 'bottgrﬁ wall of the

In close proximty to the e bottom wal
brmeh senubbinp @rdxinsty cieanirerindor dayingmodniees hamed\so tak td bedefined in

operation of front and back __proxi mty heads
C]Qﬁ% PEXERHE 1P the waﬁ%ra%cbglﬁ s%f?aﬂ?rg IR PBRREPR )50313\1 Brugly gcrubbing

{ iRRduS I uG 3 BANE SEhBbIR! infeRRLT & oRb!&SGipRY) the brush
st 7 g8

er preparation operation
scrubbmg chemistry can be introduced through the brush.

[00119] Continuing to operation 602d, the brush is applied onto the wafer backside
while brush scrubbing chemistry is being introduced. In one example, the brush is rotated
and is moved in an arc direction so as to brush scrub the entire wafer backside. Next,

applying the brush onto the wafer backside is discontinued in operation 602e. In this
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possibility of having side effects resulting from

i nconpati ble chem stries associated with 10 the prior
W@eshgsubst antial 'y elimnated. [00121] Ref ePENTE2005010154

made to the flowchart diagram shown in Figure 6C,

depicting nethod operatlonggperforned during front

and back proximty cleaning of wafer front and back
mgirbesanyi conantoamis s lighid remaiigh$o tien®arer BAcktide subsequent to any

fpfx i pvention. In operation 604a, a front
otf %sz‘i%ﬁ{ VyicRBisaatatien BPHAERSHBRIOAEY ssemoe/a@ frgnewpfep backsiile.

fro em stry.,i s su )
[Omt p; o‘% a ? f dnlgtg[}hg%odu badk n&?‘égn?‘ﬁ@' g%@?netg‘f r‘VafIF’é backside in
opergtiohi GAf.t Gn tone cRamislepiexbitkh ¥s RRAEd BhENEH Wel iRitial gosition of the

¢tive IPAinflows so that front neniscus an
erg’e E"%%%W@G smbadinpnt.cip élat:l@@l% pnomrmpsetoahe ordaBAimttom wall. In this
n ti a
mpERED e R b BaniBP R tnflrere vifih Tr SRERMIRR Aty and back

provaiityghdade S@[;Eemmﬁbf 13 Bfusﬂ's&ﬁibﬁﬁl chemlst?/ onto the wafer
concentrations. In one exanple, front and back

frou sifles ean; pave mming] negasive C‘HFII dhel WKtV freparatgort bperation as the

t ncent.r at ons of a.di.fferent
PR Bt SRR SF KGRI Ry i efites scited with
thé pmmﬁtsaﬁbtzhmﬂwnﬂnmmm the rinsing of the wafer

backside with DIWinflow [00122] In operation 604d,
[0912d] f r ontReferancscia sndds t6 dmﬂ@w@mrmhegramcwaﬁn Figure 6C, depicting

m&h&ida s@ 3":{21 tng %]e%{) ot M %ﬂ&%&&@gg@%gg@g%%& of,wap font and
baélﬂ dldbb Qn%f:(ﬁﬂalﬂﬁcdﬁﬁlh Q8e chitRURAI: I the BrlBR" AL &R0 Oﬁxe?peratlon

wafer front side and backside are scanne using fro
604t da Hrosk ppcpxjmﬂm hsadhamtis bakppokinie) Yicad Q6L Jviddd. MMNEt, front

be. no hat in ati bl e brush scrubbin
cleg bR Bl Frsohiigh o BiclBH gkoebaTses ped aqke@aqn?%chemlstry s
fedCloS A
g e 1 TSN T e

menfseus ané bmalstmemmh amansbe cesatdde i3 bpestidnt 6048 i fDe@@ﬁ(ﬁng on the

Qk;i h scrubbi n str¥ and front and back
ap %’t i Qe exa) e % <F|§xi9|n £94 Rack plenzigizies gan \np the same chemistry

hava R0 HORERIQNF, 00124 Acco i n

1 ogone enbodi %ef{r?tu §%9 Péﬁ%}%:cgégen ﬁ%l\glseg% 6% ¢ ghand back

cheuistish iaregscdmtibn radEHFriahy DINE Aaving tianshhey otddlyﬂef&lt UP&Béhﬁratlons of
f thgiﬂgr esen | .nvention can be incorporated in a

HEQ) Iyt Gk pdipenh adback glespingahemisgry e netrhreimplémented thus
f has been
all%?/%’@ pt)lf?{)rclzlgsgﬁsye tlﬁ%] qggerg s?c!}egx?@]%széfj %% cheni cal vapor

[00822posi I operatyat 60dd, ahe oni ﬁ@hlsﬁﬁscﬁaﬂ&hﬁ@d b@@Jéeﬁ hh@ Yafer front
system etc. the waf er front- side and back

Sldéuaaé ‘flé%ufroeb PEYxEm#E deas @ng rthel gl manische iss fstnerh tetwednethe back
f th f b
proRERCAtad MCHEOlFer pdNSIEA"HREerdcD Sy WAL B RIEE ! Hoter gont side

andhekiide areacmhlemugmg AP Q@R%Mm@@ Hebddbsp¥ai an

rlJ 3/3| cal vapor deposition (PV
[00123] It must be noted that by using compatlble brush scrubbing chemistry and

front and back chemistries, negative effects associated with having cross-contamination
within the module are also eliminated. Additionally, the same waste mechanism can be
used to eliminate brush scrubbing chemistry and front and back chemistries, thus

simplifying the system.
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system el ectrochem cal deposition (ECD) system an
atom c | ayer deposition (ALD) 10 system a

WO paokogoaphi ¢ processi ng system (i ncl udi ng coaP@r/usavds/010154
stepper) nodule, etc. [00125] O course, it nust be
noted that wafer pre-proces29ng may be perfornmed in
any ot her apparatus, systens, and nodul es capabl e of

[0@12’4/]' di ngA@&d}ﬁfngS%@S&feateﬁ‘lboﬁﬁﬁéﬁ@réf IR HB&NLAI9&Rion, the brush
(e.d., spin, rinse, and dry nodule, proximty vapor

scmhfumg 3ndTpmxI1m1ty ctaapmg anldéon nrying rmookss bf glespass;eatrmventlon can be
mgéf‘%tﬂ]fﬂ% naﬁtgqqé r\&agqu ng!e(s)g};l}é (ss%s}%g th fgg{:{ﬁ%g{;qa &Iftgr & Wafer front side

arfll X b%ﬂs)ﬁec haa '?)'6519 l%f? gf&ress@fi Yindn SY& lﬁgt Al an{(y%aa ? r §rffilal vapor

I nvention can mented I1n a
daplosidion rsgstaqnparchemmat h&tha]mal Ipeliginmg (@MP& dystemaetc., the wafer front

sidf el e l‘éaecaa’%ﬁgc Jsaflos U5 i e oA résent tnvention

Tﬁér@a{ﬁe?nthe W feﬁ’ &éJ QR&/BE RLPXIdY L 66 %Qﬂéﬁ% %ng Y an etching

yi ng nodu a recel ver station.
c}mhﬂiee,oh chmﬁlealsvapnr tiepdsityonp(c‘me)i systerb hghysiatl eapcstda:posmon (PVD)
are delivered, one-at-a-tine, to the brush_ scrubbing

sygtegki fieaiipchmaical ﬁap%ﬁt% (E@P%Smerﬁoam gtomyef {ayer Gépwgwn (ALD)
S}%fré%{é' %qgfg? %@%}1% gfog?rgg{)gg rrsﬁt;e;llngﬂ{e&gﬁl%%a? 7 /agﬁ ' %?]i}érﬂ rr}olaﬁle etc.

[oowzB)l e, dOY cov@beEismasichel iged that wifk peb-procétmgBLEby férformed in
station for being stored tenporarily. One of ordinary
anyk jotherj ppRapEuHy ﬁYSFﬁ!i@ﬁ aishreedudese cepable j of greviding other Y substrate

pEROh B %e ) YSHSTER, A% GLSANLAY RRRISMBREABeE modute,

rapldohbmadl rod@é@@gﬂgy@tehmnetemeys@éms;e& e.g., cleaning,
etching, buffin etc.). [00127] ure 7Ais a )
[09124]1 i f i e¥ctrfvy ers 6Bt P adxemiplay oﬂnlgﬁn@l%ém athg brush scrubbing

I‘§r o }agﬁ%'gn SUDBE r(ﬁrgmg%.g% ﬁ%'r,lcgﬁ 5 g]fe% téf?‘%}lég% Ggn Be implemented in a

clhgt¥Ratw ey cﬂaaﬁl ?y Hperuk0@@t niks! bl esntfolfdaambal aﬁt@ﬁ‘iatéﬂ way by a
plurality of | ers 108 defined 30 therein,

CdmmoljlstahignsyEme msted6g, the orlusterad diesmkngo ARperatils ynafyemtudtla sender

oG N PR SRS b gy £ sin
BRAAR/ $R68 %@af?ﬁﬁﬁ%@&ﬁﬁééhlﬁ]tﬁé send%pstﬁtlﬂt?n ik ldbﬁlvé}@d‘ %‘nbfég- a-time, to

system 106 while the front and back proximty héads
tht beeshasedubbiifhprar anitys eleaniegl abd/ot dellrtg:mudmlen dAftarpeingesctubbed and

114 b front ar nd 112a and, 112D,
prpé%'@%t: coraadyand/oy B Frimreribbr ShoRiiaey flgating andor drying
éﬂg Nhafll 4r& H3n RE1Ger BPtPfhe réc%@s;e% §%at159 lfé)retfe‘fnrgl&&ea t€mporarily.
g to engage and rotate a wa
One)toeﬁtoirdmarySSknﬂﬂ e chd am rved. appl‘eoiattet}fatr‘umdnmntbodlment the clustered
| | llustrated in Figure 7A, four rollers 108 ar

cl F%‘P?e REPATRYS tSAB feﬁ Bl et SR o & mlBRlibzoh gifferent substrate

e t he wafer 102.
%Q{r?(gerfraﬁ)eﬁ{&goéﬁt( {aliuﬂg %%é)g?e %éntfcl)gur ed to cause
[00h27waf er Fifige 7@, is raodlﬁhbﬁﬁedh ctddss¢cdibaili view dif a8 Gikemplary proximity

140. Wen inserting the wafer, the two stabilizing
sybgtrate pgeparation system 1000, in accordance with one embodiment of the present

invention. The system 1000 includes a chamber 104, a plurality of rollers 108 defined
therein, a fluid handling system 106, front and back proximity heads 110a and 110b, an

actuating component 114, and a system controller 116. The chamber 104 is disposed over
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108 are noved away and out of a path of the wafer 102,
as the wafer to be processed 102 10 is delivered and
WO p®enee@d i nt o the chanber 104. Thereafter, theCT/US2005/010154
stabilizing rollers 108 revert back so as to assune
respective initial positiongoand to engage the wafer
102. Front and back proximty heads 110a and 11 b
I [
R S e D o JR R Y IS and T10b e
seetpd tofth¢ hetusiaigecompéhenf O0DLBPR fronttdmd ard aibbekasren 112a and 112,

enbodi e che i.nmpl enented to cl t he waf er
regpechiXely's E‘H%ﬂ g] ‘ﬁ %i%l therfeugtRE cfpBeRah g?‘g&f‘&fe 3 gior-
102a t i
A28 cedrotar 128 EFchineidt Rthefo poff ol NEWALE 207 o otation
d1bei:¢1loﬁ| t40. 10D the renstpelihent elllpstrated| Uind Fibuop s7 AL 46ouanmbllers 108 are

6' are further dlsbursed ver. the wafer front ?lde
mmiglaelﬁﬁfé ook Bihird fipotn 2ssitataleaing Hieaeys, and,aggroniigured to engage
4 o
PSR 7 SR LA SRR 5, AN ol ovarr 102
rqwtechediengtauaﬁeﬁrepﬁ@p d4@t Maien 2senyrey ﬁielv@arfer \tifd Vo it@lﬁlhzmg rollers

I nst ance, a brush_scrubbing eration. Lig
1Qf ganaved, awaarandl%lépgﬁ ath of dbe WéfeaAQ 1 asdhe wafande bﬁagpcessed 102
1sh@e\{§/efeﬁn$1dnﬁlger%a L tﬂ@&ﬁa{mﬁeg Qi STI%%%? %he Sslﬂﬁﬁl?ﬂffg Ddllers 108
I'ous” wa rocessing operati
refvert ®ack @ﬁ’fb@ééunﬁ&&b@d@h@@imtleﬂ |pa§lﬁbns7-aid t@mngfg‘ﬁhe Wafer 102 Front

etching, etc.). [00130] The fluid handling system
aradabfacb @r@qmutydle@d.ﬁ 119 apg d 16%y sieclefinebwithiy the changqrdm such that the

BT Gk S RREN s 1 hch GOt R TR Mo vhiB 100,

[0@5‘129]” age ﬁi(ﬂéuﬁlhst@am)@ﬂl@[?&mﬁaﬁﬂ cAelisory- iddethénted to clean the wafer
conponent. The fl ow handling conponent 'is configured

backsidad D2eieowld shemoath wgondhe watswfiwohside 1029 sConfaingnisd 47 and 145

art(egshé%t @ Egﬁ#@%sgggvse} ra%/ thpe\xl‘\gf éﬁse%o;b"za?r Pg \izvggr backside 102b,
redp&itinage/ EyhRUGbps P09 ARE N6 A6l fHHRSG @stMsddovier @RS WBfRE front side
unit designed to hold 30 excess fluid, waste,

1®bsandlbasks1@mb02zbo n@rmpnmhnglyb& mge puampded contemindngs 147 and 145 and

T R T I A
oL ER0 HEIORE GndRinll Q§§§)Q§é%ﬁgﬁ§ﬁubb dpRratioR! ARGid drops 146, for

concentration. In one exanple, ram1§%énls try
instapbeg neamt bd dany hqﬂdnthahenayahexre rguaihet @ tlanwb&rtﬁmt side 102a
xture of afw HF and DI Accor.ding tg on . .
s ny 0 Ctgﬁ.amvg}us L RIPEeSsIng oggra QY (%t%r’ ghemical mechanical
I o nonitor and maintain the
p%ggﬁz%ggﬁ n%tgg?%]e@qor each of the chem stries.
[@DaBoNg t h@‘halfhnd hartd¥ing sixtém di06 can e goledbiutoof the sgsas 1000 using
same or different chem stries c n_be suppl to_the
forr Sampl ok shge rechamem 1 1ncene, fy ?41@68568 M.hﬁal«ilwg system 106

idfiRes do %‘S{H 91't§gP dfﬁﬁ%ﬁ%%?ﬁ:ﬂm E&n ?(%JH%?L ﬁgvil-ha.lnphlté%.&cﬁnponent.

manner, Oha ry can e supp

The.fmw-hmﬁgawmp@hﬁwnobodﬂg%ﬁ toajietude s iphgalldy @Sflew controllers
carrier gas, etc. used herein, the portion_of
designeddo (cgn@m ragh §t|rx, to pepsed in preparing (e g., cleaning, etc.) the wafer

102. The drainage/exhaust component includes a waste treatment unit designed to hold

-

excess fluid, waste, residues, and contaminants being purged from the chamber 104. In

one example, chemistries contained within the flow controller can be mixed at a manifold
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vapor, etc.) defined in the region between the front
proximty head 11 QGa and the wafer 10 front side 102a

w0 200de9domed as the front neniscus 150. |In the BENES2005/010154
manner, a back neniscus 152 is generated using the
back cl eaning chem stry, |PRAlvapor, etc. [00131] Waste
materials such as chem stries, contam nants, and

told ﬂ‘ép&&:oﬁé’&iﬂﬂéﬁﬁﬁl I 5020, tr@v@ cHethRt ryflﬁlﬁféineﬁte‘élecols the wafer
and waf er backside 102b are configured to be draine

surfagen farobe thadmixigie of oo HF yandhBBEYs Koc@alimn do bhe(hnbodlment

COTBHT S AR B GRS Conirele ol 1 Tegshtor Aad maintain the
debhed e@ht&tiratibh efol“’aéat:ﬁ‘ of TeE théthStrRE %bhge{hgdglto%ﬂ ﬁg nsubstrate

waste unit (e.g., collection vacuumta
prppargiaeh process) $dmnae aodiffecdni oherhiatries tcan bbsupdid| totthe front prox1m1ty

drain. f t d heads 11 Oa
50455005 Bl B RGeS e . 1o
oA 3 BB, 1108 WA v
usingiNs poa tauier 865, otet). oks tded heteiurtibe pdfidn o ifngdsf(e <gr1tchanniktry, PA

] ooy e Ko RIS kAT 04 e e

fr%ﬁ’t Lige '162{9@? deﬁH&PQ? qﬁgtfrotnlg%rr%ﬁ%ﬂgtl'%g ‘{iﬁgiﬁ)é’g%puarﬁ%ﬁlger, a back

not or , a different e nment
mempperidhtis gahérmm e padotipaiighéheddsiah [[BAaibp@ﬂQvicn g
front and_back arnms 112a and 112b. Furthernore, it
013t pe aPpteanaiedas ﬁyclbﬁ%cl@rmmlas, (FaRiAmERants, and ligyids vacuumed

t
ek e S a6 A5 BB LR Al 35 drin
frcaﬁ(:frdﬂ‘u Laadﬂfaentpr@ﬁﬂu@alcdadmm aid Y10t adsughl RdedEndebA to waste
into_and out of the chanber 104. [100133 I n one
O%B@mq%ﬂf@?dm@ﬁnt Mbaqlfrmxmlmhwéad a @ad 4Heb. bAbereafter, the waste

Lty or,i zont al L0 the
BBk fe el o MRV SuCRE LR Bl i ty purse
frétilihd @llet@d dnRto eheCREMiEEs @ainl NOndWt @t andBackd Soximity heads 110a
exanple, the front proxinmty head 11 Ca is noved

ange} kjbchgveyconeluded prsnariog (.9, eleariag pndior mirying) wakffeont side and

bbb 31580 e T S0 Ay B 1186 2n 1460 atp teansported

ouY ©f theGRhhber! 1W4a1sRRSkdrit AR bAckCArRS a 194 Sd mz%%'résf)eaeﬁz%@r
backsi de 102b. One nust appreciate that close

[0BFi mi t yOneofuswihanerskilh, innthy bet oyt sppreeibtee that while in one
t ange,fro fer front side and backsi de,.102a
e e gttt SPrBoRTH P P f aRRIon d ch BERe s aiment, the
[
epROn8 00 Orerk 404 26 BB Rl 2oABEeth i E5PERbying it Shd back arms
11@adsndiil h@?ntEurﬂmmom itynust helspriré@atediby oftd Gf)omln“;arys elall in e art that

R e P QA8 e (1B IDIPITOTBORe {9t and back ams

1125! iahd 218 Naf fils RHRCHRSAL g%ﬁ@ﬁghgﬁ R1190 Ik gk ?ﬁflﬂd out of the

bet ween about 0.5 mmto rom t
chéimbert 104i de and back5| de 102a and 102b.

[00133] In one example, when front proximity head 110a and back proximity head
110b are moved horizontally in the direction 144 so as to assume respective positions
substantially at a center of the wafer 102, for example, the front proximity head 110a is

moved vertically to a position in close proximity to wafer front side 102a and the back
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[00134] In the enbodi nent shown in Figure 7A, while

preparing the wafer front 10 side and backsi de 102a
wa@eas0a02) front and back proximty heads 110aPeEruSZagimo1s4

nove horizontally in the direction 143 along a radius

of the wafer 102. However, -i32-shoul d be appreci ated

that front and back proximty heads 110a and 110b can
plbmmmqvleaﬂtdl 1N Obuiyymosad Fedid1yT6 B HOLitivh Eﬂ‘clbﬁﬁﬂi@féﬁnﬂ?@toﬁbﬁer backside

é%% er 102 so as to &@g pare the wafer front side

o (e dnushapReciie o slosa pravsiityeds uBgd halylmfmay be any suitable

o 110a an
PSR LRI AR ol 05 B 1830 Eongine o
andelpickrmerisdi s Owaider52 cdribé hesin®imed with Padpécths ml‘é‘&ont side and
that front and back proximty heads 110a and 110b nmay

b*ﬁliﬁ}ée apsa and 1% @Q@@@Odﬁaﬁepmlmﬂmmdsﬂ 104 @nd 110b may each
10A,. and .10

bPROTRLE bdfel, B0 D i, g i e et o and backside
1026 Xl moRY th ﬁﬂﬂﬁte Wdder IﬁBéjesél gl@)peféﬁﬁmh A& p %f&%’ﬁ%ﬁeﬁ%@ﬁ%bout 0.5

of conwéguratlons capabl erformn t he cesses
madte @bpiiets no fieay thie wvafefr(fmmsqde/e\nd bacdqsnﬂg 1022 amﬂalOZb

1o RIS o ety BB Showh ob HIEE 74 while Bisam he wafer front
sidAgS bR 422, %ﬁ&i 1@)@@ br$R M Yalk g&%@@gg Ef%gé]sd[ YOabé{ld 110b move

exposi ng wafer surfaces to front emstries
hoTizentgly trethe diraction 143vafong spmdivandthowatepd o2t Howevar) 1bﬂ10uld be

eopirsiafiq, Bt foghand gk Doy Hsaghe | O axb3R0RcaR bprmoved in any
sultBB16 manief witAStSREEH HY vARR WZ:}%n s'8 'Hr%pa?ﬂ ﬁleb@%ér front side 102a

cl eani ng chem stries correspon
anfl veafer tickeidd 002, am deshn&dk Hydeay d@@&ampd)s; fitoathmBbdck ptdximity heads

n 146, and can be cl eaned and renoved from
113 Gt 170 S8 e bee vsd dhoms e kdes o3 Sheanater 40 to s of e water

Fu%ﬁ@ﬁﬁ@lf@t jtahhf vel RA% RGN ¥ gﬁ%g% ox gx%ﬁ%a%% lloﬁer 2@ 0b may

nmbodi nent, the rotation o er rol
haté) Snysantsab}:e size dmh@eaas\shé‘en b3Ofoneeanplbah Pﬁlglﬁres"m dBsem, 10A, and

essed ., cleaned and/or dried) into close
10@'; ci?trﬁﬂfﬂ}mt one m&ﬁtapwm@ﬁb@@ymdm PISAgosy bapisd40a and 110b

oo VG ARIRET oRE 08! Bilebu RS odbhul R Aol it PR aescribes

hecdiran and dry. [00136] In one exanple, HF can be used
to clean the wafer front side 102a with the HF having
[09338] c oncetcerting e ete wrplamentotion, as|shown dn féegure 7A, front and back

| f
IR0 T 75, OSSOy P 8,150 s ol
and/die By tRPbsing Yvaeresir ey 16 RohARE bhék CREMNRies. Thereafter, a next
contam nants 147 and 145, liquid drops 146 and 146’

WaRIFeRAREGn ppas#tion eandee naﬁmmdwmwa@r sirfarkes wdtholOR4ving to rinse

tr| es . selected for
R RO A teBSas L e bl W rog iefesbercpmutying tromt
and Bhactleshifig 6herhiBftes bbﬁe%ﬁﬂi‘nﬁfyr to&fe Wa?er ﬂiﬂ@ rs'id%all()‘ZX nd backside
conpatible (e.g., buffered OXi'de Etch 3
102h,tqontaminands 1#21@11@145 146, and 146’ can be cleaned and removed from wafer
front and back sides 102a and 102b, leaving substantially clean and/or dry wafer surfaces.
In one embodiment, the rotation of the wafer 102 by rollers 108 serves to move a wafer

area that has not been processed (e.g., cleaned and/or dried) into close proximity to front
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10 oxi dizer (H2Q2), standard clean 1 (SCl), standard

clean 2 (SC2), ammonia, surfactants, acidic acid,
W@ aosige9aci d, conbi nations of the acidic aci d BemMUS2005/010154

citric acid, conmbination of the acidic acid, citric

acid, and surfactants, amwnBBum fluori de, m xed copper

clean (MCC) 2500, MCC3000, a m xture of sulfuric acid
ardSheR A6 EHEE H&HQ%I@GandeI H)b lea{vfﬁ%]tﬁg ]wak‘éq’ a‘i’&e B8R Be processed

the chem stries inplenented can be any f dmhaw ng
subBtagtiglfyadeanandhiy.at i on properties (e.g., sem aqueous

ents avi ng nost I o sur ace . .
Wﬁﬁﬁ her nmo eg‘a@ﬁg% :HéT ‘L “alf’aé’dt%et g fécé’ééﬁl)ﬂ 19ga with the
HP ‘Ea@lﬂ@ tﬁé‘&ﬁfébﬁ'@aﬁfon of Qb&ftqro@ﬁt ﬂ1ra991%1 bORfnt, ¢ 1o concentration of

chem stries could be applied to wa ront sr and
HB&akbec@per@:ﬁate@nabohﬂIﬁOO i e<pemtursee itymusi&memﬂed]glao any chemistry

lication desir
sulgiie TR Ben e ComPasRE g h 4R, L3 ST 0B L ad & framy waer front
s1&€el(§ﬂeanﬁaﬂﬁ’elt YRRsiQE léﬂﬁgﬁnsﬁer IYS Hayi Ud}% %Q%é E’lﬁenﬁ@t‘i’}és Sdlected for use
ferent concentrations, ront n
mcihe medult és pme,qmreb thedwhfee I’s&]rﬂices caperpelectbd euclhﬂmt sh¢ ichamistries are

di k h
[Oo ; %Onéfﬁt r%lr g}?ﬁ%ﬁ@ﬁﬁﬁﬂ@@&?@t@&aﬁ) HF %{ir gitri¢ agidy HF and

BN e A e .

achiic padf atrmsabld reointbénasiane oNieeldic hdid ahé cZBc héill U&inﬁlﬁh:ﬁttbn of the
enbodi ment,, the waf er surfaces are being c|eaned

acihel Aed; eric acid, enshsurfagtaptss ammonryny ﬂwng@,era}xgdtoapw clean (MCC)

Si n ed to

B S

[00193(1] waf eIh piiee RaRdirapleO theO Plednaibiriel - imdpRdedddd E@{ ®eeifefliRl having
made to Figure 7B depicting a sinplified top view

sugfapst ErePatptionhropetEsh (9-gg sgmmm@omfselvenﬁsdmwrg w@stim@w surface

tet?sef gt%gcai f:’% degglgge{, i ﬁlgé@et? earﬂgli%?fg cgftl?a?ﬁfn p%{d ?]rll the embodiment,

dlffBﬁéﬁﬂ Floft and Badl€ sRbiaRes cvhildbed RshIRADG Ok afeP froff sidB de backside
present invention. The front proximty head 11 Ca has

loéeeandb}Qi@g inespeetv2H0 Slepesidu opUTY aﬂzlmapmﬂ@s_lseﬂ Dsneraimcg on the

cl os r ont 02a
epfedtion” EPRRRER ey chiolsBis By Te i e SRé 5 febstry having
thé hameestt aiff@éntt Eshcw@tfiond,r dtrofit dRd idack %eﬁlﬁtﬁ&t béi{‘ be different
143 as the wafer 102 is being rotated in the rotation
Comm@bblwmlsmes The illustrated wafer front side 102a
cont nts 147 .and _| i qui d drops. 146 s read
10BFleon. @0 Bpaseari ke thrH st Replrsiartd Ba Pophepeparation
f
oSy BN oy e ARENOND s BORER, 18 o i
heddy ilifa omér &t 0o gat\subdientiallyos pprformed ity the adme1Manndrn In the

ﬂl}lﬁcﬁc?g?ﬁfan %d\{%&’sﬁ %m‘sar%?dl ‘?qt%eglger gﬁ’ﬂlgpir“']g%i‘eeirﬁliit fpdiegd such that
suﬂ:é'tglﬂla:i@f Sprbaglggfgtg/ péts{]c@% %hﬁ’ Be dd3oted, hcﬁusy@ ﬁ%&&r&%@% neSd Binse the

102a cl'ean ront proxi'mt
wafeeairfanes @rialte @mcaedingltoythwaé)etrwdfelq.’fréparatlon operation.

[00139] Reference is made to Figure 7B depicting a simplified top view depicting
the beginning of the wafer front side 102a being cleaned and/or dried in the proximity
substrate preparation system 1000 of the present invention, in accordance with one

embodiment of the present invention. The front proximity head 110a has been brought
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10 side 102a expanding fromthe center of the wafer

102 to the edge of the wafer 102. Specifically,
w@osanomant s 147 have been cl eaned and dri ed PGT/UR®05/010154

front proximty head 110a |eaving a substantially dry

waf er front side 102a. Thus34t-he proxinity cleaning

and/ or drying of the wafer front side 102a and
ardehekdbinddosbQitbxinsityng thd@aRf G¥hidide/ 1 0IEARE ﬁ‘bhpﬁg? Y& is being

of the)P%ese t invention results in clean and dry
MKIeAWa 3o the gentanefihe wafm drons eids il éhel diistion dK3 b dite wafer 102

o rat.j C b er,formed op the
s PRI e Rt BN SRt T B et wole icat eide 1022 has
conteinenargsl i 4 Aaebliquid drdpsN96 spesd Bletedn: [00141] In one

xenpl ary_operation, front and back proximty heads
3R and Higets 7G énpvanpdiedanp viaw of thd wafts froansidetioPa shown in

.t hi ' . f [ d .backsj d d
e B U S B S0 o
frane ppeedinityleyd 150€Gh tcdldnte vs}iﬁlocﬁ{eoé?ﬂlgo_d%geﬁﬂ GO brdsbiAhvention.,

and front cleaning chemstry are applied to and
AstgEgapbile theofioni@terimity dnad 1 Kladeovied 2a thedirdetion PAS, ahdiwafer front

sl oI AT e RARL 8 0 and pracunlsd
sidehB0220¢ah @i g Ofrorh Othb RJefted B8 tRAWSES 0¥ tdVRiELd é((r;)izpltregvrsﬁlfer 102.

rotate, thus allow ng substantially entire
Spsifieallih gontagiieante 1 40 haveddn clddfbd bed dtiedbgdh@RGhOproximity head

B0 B o BB s i
anfof @ryih® ¢F Seedinondn &ihe 1@9?1“&151 r%ﬁ?{éﬂ%' Ibﬁh%ﬁg the proximity

substantially elimnated. [0014 oug
preparsan sestemsHdhn pieserfEiiguention @suheir clomt amt vyl watty frbasde 102a

V, inthe direction 143, fromthe wafer center
a“‘%ég‘i?‘ﬁ}rea%\@% F“‘é‘BBW_é‘F g\etneﬁhlérﬁpﬁé“%i‘té@ can heyperfprynediint thp eafer 102
surCaceaitABu AN il 041 ARG rﬁf%% ﬁe%fep%ﬁg&e%%&?%te %er% 1end' g

t he configuration 30 of the system 1 ‘
[0 Al ent at hooneoéxepumaiyriptiatibeasnt apd bagkvsroRMitPheads I%Oa and 110b

roximty heads. . It nmust further be appreciated that
re“fl)%vé %g]faé‘%n%% @%98» ed etrhatedtiion framy wefer et eidwand backside 102a
T R L Pt 1522 B o SHRelfcel: Sopropyl

as the ofientation en . K™
alcbled (B> A)10al font clebhily dhemieryl die epsIEa tBrad iePhdunbtddOdin wafer front

. ion.of correspondi ng wafer front side and backside
Sld%%ﬁ: aﬂagﬂé’é‘ba@dob% <raamserhenyistor ire dppli@DI4Bid Sheuated from the

pafe Si Vi. en.cleaned and/qr dried
el A e e, AFS R B B ol bt T water
102 & rdtdtesthuattidwing subetasifidTl rtire % aB8ro8Snt Sedd MR BAcksME W24 and
f Figure 7D, in accordance with one enbodi nment of the

1025 beselganed pndior idgigd. fmthisyeanndr) the torecessitimatns dvalieast cost #x8ociated
eaned and/ or

qnak ek i.d whi.ch has .been ¢l
Witk Hing Rl S oL pul I dyoRedHE [Rolke UPE Ry age i
substahtidibvdingiytegdont am nants 147 and liquid drops 146
thereon. |In one exanple, the portion of the wafer
[00}4Znt si fbhaughsindbe embadiatentishown in Figure 7C the front proximity head

110a moves in the direction 143, from the wafer center to the wafer edge, it must be noted
that any suitable cleaning and drying path may be generated by changing the configuration
of the system 1000, the orientation of proximity heads, or movement of proximity heads.

It must further be appreciated that the wafer 102 may be engaged in any suitable
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10 of the | eading edge of the front proximty head
110a can be partially covered by contam nants 147 and
WO p@paioghodr ops 146 prior to the cleani ng and/ or PCF/¥520095/010154
However, as the proximty preparation continues, the
trailing edges of front prox@smty head 110a are
configured to | eave behind clean and dry substrate
orgdiititRMeSs 108 2dSRE oRiBABESh eﬁ'aﬂl&aﬁlbﬁ’cgande%R ﬁBxfﬁnty heads 110a and
roximty head is defined as the area between t
1 Hibotei biei inylase proxamdty tthe pasticer ofidrrssponding wWafker frenlt $1dle and backside

ont ni n alike manner, the trailing
% d&ﬁ&?ﬁo egle?ﬂ?ﬁ 1%19 Tllread is the area between the
[001 @3] M t YTRE 3 Gort @i—‘déwdfafha%ﬁ{rg B8 defila eaﬂd%tr dr128 by the front

back of the neniscus one exenpl ary
prowiyuity treask 11Gar howm mnygumm ng illusttaed idrthe sonmffiddheoss-sectional

By iR o SR oy R B, 10
111%51%@([’%138‘&111{%{1{ "Phé WereabR! suflcr M, $hilh fh%Q %?en él@aﬁeﬁ élﬁd/or dried by

manner, any f remai ning on the wa ont
thé 0ant |p$ox1nms'rhﬁadeld0w vikiblyh elobs aott haleearyi af@tammantst]my and liquid
front cleaning chen1st

i nfl At this tine, ry and DLW
drops ﬂ%@r@g gne exmple.dhe pertign pEihe afgmironts sifle {32 gefined ahead

| :
O£ P LIE LPAL LR oty 165011058 BOBIERy covres o
cdnitemineigts AX7 laad \ligetd drops fl4® piioptoake klchyingend/ot 1@5&1&@5 However, as

and the wafer front side 102a along with the liqg
thy s ePreparatios eentiuem il irabing cdges Rfutrents prpmnmbahead 110a are

c a5l 1%%%%&%:‘&/ RPRhEY g’u"b@trate (f%]é {ég AE‘ %s&{ H%Jdl, a leading

I SCUS nererore, ront an nmeni ScCi

e@@d)f ApRodnstydead igdsferdtae thearcobaivaat thel ppogintfy hdal wind the wafer
bei ng appl iied toward the correspondi ng wafer front
sugfage defived androphiod rth@aemwé Inopikarmamgn te irailiny edge of the

PR i g OftRay ot AR BBl ORI R BTk degned avhe

bdch@;fﬂfHIﬁeﬁlsdﬁg Accordi ng to one enbodi ment of the
present invention, once the front proximty head 110a
[00%44inved Irmom @&@nmimwnbwmte@t oirexindy 2deBYin®ead/or drying of the

t 102
WL P G b GRS Tplevfih o4 BsbE et shirRgtr inflow and
thé MPAL 1nﬂl@5v0%ﬂe Me@ b HeORafep vt sRIeURNA! aletHid ahh&)tany fluid
meni scus 150 t isin contact with the wafer fronf

regiaghing 0R ghe Al anﬁfa sﬁ‘ orgisidel iQaeis usteymixkd ouithdther o Qlld@ngl chemistry

infiRg: GRBR trs iond Fgring SRR gAY TREEBrsAGDSC G the wate
fr&l’ﬁesﬁlé ql@Qa PEsosuiiel nbapd kday. SCRNS Lt V\ﬁlfee%pdflfee rﬁﬁon’c cleaning

ide 102a, the front nmeniscus 150 noves
Chlelmstfyr ant DﬁWomﬂnNSyrehé@m flitOmgioh rbetwgen therdrome proxtiméty head 110a

ongc BT 59 HES o Pomelongnr e 6 e dfapsct hiie pestna embodiment,
lifhd Qﬁmaﬁéb H&P Bhik ‘Eflerhﬁ rﬁ}X BB 46! f&rﬁﬁn%rtﬂé‘tfront meniscus 150.

meni scus I50 as applyin meni scus and. renova
THerefor, |fmna(ahdi daeld nemicet 460 |aad1 11$2 sirerobiifineedi $d Ye constant flows of

fluid being applied toward the corresponding wafer front side 102a and wafer backside

102b and can be removed along liquid drops 146 and back chemistry droplets 146” on the
wafer front side 102a at substantially the same time. According to one embodiment of the

present invention, once the front proximity head 110a is moved in close proximity to the
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10 Thus, beneficially, the wafer front side 102a can

be exposed to chem stry so as to be cleaned and/or be
wa@leiosdodom t he proxi mty cl eani ng and/ or dryi ngPGH/ESBNF/010154

of the present invention so as to produce a clean

and/ or dried wafer surface-tfus elimninating the need

to the rinse the wafer front side 102a in a rinse
wmﬁgle it side [@A146ht themistrykendrePmantiort R Uahbdaesd 1nt% the front

gt fer backside 102b can be 15 cleaned an
PralflPBmg’ hep Hga a 5P 3R itpriseyeratedhniiogt metisesy] Hhthetistivrnonfact with the
2l NV [ havi t i nse the.
02 Y ob Wy Rl DAY RN Bt S BT Forinagts 147 are
Vacthnedlmd repmpdifratni @ theew bl Ront@id fppavaf er backsi de

&ﬁéﬁ nbodlnent a diluted HF inflow, DIW
[0 gpor ]\ya%‘fheq Iﬁ@ntmxp)gantyb@adplmoa edamsrthe wdfer front side

f [ ack ni scus,152. I n )
P e v e
maaqmpf the/segiouofithe Wwakr fidgi S8e 1 02:LhesRBufly %?Sé@léd/tg; et meniscus

fer back5|de 102b so as to renobve any
150 g saned rang, drdgd %p}olfeswlh@tf thaynmmeocaufam dronbrmerdstus 150 as

ap%%gg?}%gﬁftegl lilsolglfl)c} rex% O\pa# ocf ]ThH a5e" dhéag%%ugsttar}tgﬂly simultaneously.

Thoe| benefidiallyhthe vaareRRdhY Sids 1@ba%£q; &HE0Nd & B
backsi de 102a and 102b may reveal tehe e% stence n‘?irst%ry s as to be

clegped F‘WPhlbé diriedsindbe prexigity dleaning med/oodeyige spstah ed 86 present
o574 b O 5055 ) BB e et
thepigeih Wrateefofiedeltmalif o rddt BfadRl - That fs Tl

bel i eved that the portion of the wafer front si de 102a

[004A46] t he Dperlikomapher hihewghenothstokal, diec $Q2d HucRMHIOUDRY can be
meni scus 150 and 152 may

S BB i e
w1t|}i6ﬂﬁhzi\@1|1%$§ rin§ R LAkYE ﬁﬁék&d@ol ‘g’]% g)l elblgrlg f° per{”ormmg the

As will Dbe described in nore
nexrpsenapaticat apdratiosicube wafer wcmmdeglmer ah aﬁe aﬁlbadlheeiu |t dituted HF

fr v nants and fluid from waf er front
inf, d S0 6% B R i ki bogpplis o g weemackside 1025
f f e ri
oﬂn%i/ ;hggl%»glfgﬁe%é/ﬁ% ég% 5 %ﬁ%ﬁgﬁy&{@%ﬁt ra]lsggs lﬂtgartnr%aéf be utilized to

appl}e a@ctuum]tqme regidreinf dlosetprokiarityi to ghe e Bhdkyider1 0RB &K as to remove

“Qe chem str bei ng used to clean and/or dry
any, (i contegpipanispriyaeaedhuasaloplacaiadion oppear fakackside 102b.

[OOQWP]Od' MeALEor ?ﬁﬁg[? orl! &l me&vggtﬂ'l egelndlgglg%nﬁg 36%Beheved

| eave the wa ront Si and

that&mamlysnﬂoﬁivafesﬂbﬁ&@dm{babﬁsﬂ@lm &HQ@QB %a%"i@véiﬂ 'tl‘Fedemstence of
sing.the 5 front or back cleaning chem stry inft
Pfe%m&a pACSIdHY G, flyaringdoneeanetasel] ave resubaif pxpaduee to aqueous HF)

C I erated. so.as to re
on SSRACHGCHR, By B 0t SR B S e
intdnhen:{leXI‘haD li§ patsabdlRNed BRE Fd g@moﬁ %@%ﬂ@kaﬁr%t{]rﬁ sic 1(?zaaand the

ottom view of an exenplary nt proximty

POW of fe walgbberknide 1A2b provieusmbatpredrity fbnttdnd mbmﬁscus 150
and! fS\QeHltaﬁlQHclu&@sregﬁ)ﬁataf: tclergs1]:1{160 1 g sel)écted. %\Ionetheless, substantially no

liquid may be present. As will be described in more detail below, precipitated residue can

be generated as a result of removing contaminants and fluid from wafer front side 102a

and wafer backside 102b, or if selected a layer formed over the wafer surface, entering
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10 head 1 1Ca has an obl ong shape having a plurality
of outlets and inlets. The plurality of outlets is
waele®sgyed t o i ntroduce different types of fl ui PCDOS®05/010154
the wafer front side 102a while a plurality of vacuum
inlets are configured to be3gsed to al nost
si mul taneously vacuum fluid and contam nants from
aver r
int . Hepfcal e Rhioh I8 £ R Cie iR oRlmlsfy S AR Ml chomisiry
baingl@sed td cldlan vemidéor. dryheafpt Goal hiid/ badksides C]hEm eﬁlﬂr $02b. Thus, the
|nIets 154 are defined substantially in the m ddl e_of
empbrdimenfst of pﬂ’@xﬁ’rﬁﬁn& ipention pye @mglgﬁdrﬂon&age the wafer front side and
I t r
bkH3k 3024 Bhd oot REah bt Py SARLBINE 14 Bt ) HE 300 RBH usin the
frcﬁiﬂrdiea"alcﬁgldahﬁlgf dheniistghmfost rayid iITPAEhBoWb4ifis6 salected, or precipitated
plurality of _ vacuumoutlets 158 desi ned to vacuu
regifie g1 bg indansiopalhi %ﬁ?ﬁ%ﬁﬁitse aér‘i@i rpdin oP plc water tfr@ntj&de and backside

Iets 158 and t he wafer
fo? rﬁ%én@ﬁ%gg ﬁé ?@g(} r&%gatg)glﬁo er be 20 seen, a
[ool48]al i t YFighrd PERY @Byﬂtomlvesah of al bXMplai fedrg pt&Emifychead 110a, in

defined bordering the vacuum cutlets 158, which in
accpralaperwith reag tertedinaent f Fhegme@nv mver@gn. n&he depiptefl front proximity
il ted e e fr.o

h
hd 110g s 5 b1dne SRAE Bl EPRARLET o liCaral Bk, T, plurality of
oftletd Rt dsddnedab ingbddcbetiMaenuippbd betid ofto 1048 fioheside 102a

of ordinary skill in the art nust appreciate that the
whilg\ aj plitabify pfyapeim ets raregonizgiredalt gemﬁw@ wihogsimultaneously
IPAva wher e. | PA_i r rmis
i B ang ko bEN Bto St SRch hof 33 1084 T At clean and ary
w@ifeif ﬁ@ﬂﬂﬁdé 30521 @'ith&m}ﬁﬂidﬁqﬁé Saldr foRe sidb Qﬁﬁﬁbl wafty € Mhé Bhurality of

have been described as using DIW in another
chenigti imdets ,154rye defiead sibstanilly inf theiniddieyofhthe ftdnk ipresdmity head

T T N T AT L T -

the | &Rt @ﬂ)nf |siﬂedi50239t Bord%ﬁhg frhg tffb%f chéﬁ115§9°1‘.rﬂe@s 86430 a }f)lurahty of
appreciated that the size as well as thé locations o

véchemi qutletssl S@rrttswnetﬂ &t wacmem dod ehannaetd cortaminaptstandray type of fluid

actied bhren Toodn o0 iS04 16 At iie b0 BPBh D48 05 38 it further be
sdef 0 gﬁ%rallitg OQQ%E%%W\%EOMF QPR)" ﬁil@tgtigg'a'ir@ Hf:ﬁﬂgd BRering the vacuum

prees ventio en u front cleaning
cuﬂe&nii&; whignoh the kablodmhean shdvgl nhEnguﬂat TR, define ah reﬂmtlc path. In the
cl eaning chem stry and back chem stries can be a

illygiraled SHbERITEL AR fioptmepispnththty formehi a5 proa gpnfined within the
el éa'lf)@tﬁo?‘?hev&ﬁ g{? agconcentration of HF in the
c

ont em stry and chem stry may be 5 equival ent
[0014Mary. Oeof didigarl @kldlnﬁ thev@t enBhi@ireciste thdighe IPA inflow may be
~concentration of HF in the back chems can range
ineysaiepl aﬁfp\mb&ucllwefoy exgnpleqlRd a0 M&ler%%\ Woyagor form is inputted

thpc;uglﬁ[s%% Zisweﬁl o, BRE {n%i%{faﬁlg@ﬁfﬁ %V%Qlder&QoOde%{ltﬁ %?({jhe present

pre era y appr oxi ma W S€

inemtttidvatieen degcrited iaf ubing HIIWJ N @B Sinbydidddht, MY dther suitable
bet ween approximately 50:1 and 10, 000: 1, and nore

flyidemey disi ytikizadniieh meyperskiarar enhantgohe wigfar Powessing such as, for

example, water purified in other ways, cleaning fluids, etc. Yet further, it should be
appreciated that the size as well as the locations of the inlets and outlets may be varied on

front and back proximity heads so long as front and back menisci are stable.
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10 [00151] Reference is made to a sinplified top view
shown in Figure 8A depicting a proximty head 110 of
W b@sps@sent i nvention preparing the wafer froPCT/BEm65/010154
102a for a subsequent operation, in accordance with
one enbodi nent of the presersg-nvention. During the
illustrated preparation operation, the proximty head
] s be i
[O?%%(t) or of h{‘%ecaﬁ\éﬁger ‘Mli g)ﬁ? gmtg &1%§ge O%fiﬁﬁeﬁt" ifl eﬁtf(‘)ﬁ when using a
frevst dléemingaélemidthy aPa baclbeleagng chemistly,i the tioat dicaing |chasm1stry and

140, As shown jve oxide | 103_.defi ned ove .
bich @GR B e ASOTRIOT G R S g&%EPFﬁ“BB% gn die fyRg of application,

c a
HERE g0 Y PRI BLSANERE s o Sy may o
equanadlery oavadyi dovestingfo orefimpieemntdtiohytht 2oacegsttionst HAfn the back

be stripped by the proximty head 110 of the present
chefi Ry icah qapgeadvﬁr‘wqag apimeximifly cik! pog 1$Q¥Hau g gugge preferably

t 2 . :
BTy AR P20 PR H O gl . L
wml theecommt%ohayfeHF lif3he doht thahistrhean ahmgeeb@weeie appi'ommately

ed as the HF defined substantially in the ce
5%11 apﬁéoﬁe% érwsmmlsecprefe@ bqﬁyewm@am@r@w he0:hgnd \1/%001

[()‘M‘sg]e l ayREt fe%%%e 1&11':18 loa g}nghhgc? tojee tshg?ﬂ il E'EgupeagA\ﬁ@plcting a

oxi de Iayer as s rppe
ploRiBive tedd 010 oB\RE ptdientwal @ftiod Uit ing thy wafet Bidhi Bidet1®2a for a
defined in the proximty head 110, |eaving the 25
suhaamenf operetien,de agpadace mﬁb@n@femb@lmamu 0 tles iparsent invention.
er 3 .and subst ntiall [n thi.s
DRYE e B DR A0h O R bt R TR0 Beheipd fyed in e
disbtibAaas, RHM thE cerRbDSEHE Sk Y RS BRY &ige WT tOwafer 102 as the wafer
di f f er ent preparation operation, wthout having t

1@2 isdeingretatedainghe firentiondit8e Aschewn e rative rogededpﬁrdtoﬁ dlafined over

s e iR | REmEghtons? s mPRoht 1555 SriEerndigd onto the
ndtf@loxzde ByerVE). Oh %aRBMBle, H3Ghaiaé emd&w& 198 $@vihQ 4&hickness of

as stripped, can be substantially free of
aproerisnateln i € sangsidoras ces del stuppied hyhth@ mbkmwﬁsngeadh él(heﬁtthe present

r& t| on WD 2t 05/ 096910 gé,'r (gOS/ 0154 trati ¢
ﬁ%‘? i’¥n I(Péyla t BRRISEYSy 1 30 e Inlpcin aew%raf 8P‘i‘ﬁ$8 ration o
aﬁ’iﬂr&ﬂﬁiﬁelﬁ Vi n@ntsﬁcﬂ lah %txaﬁlbfés e Hl%m‘é@tfse[SO Sidr p?ﬁ@@ onﬂonthe native
a different enmbodi nent, a layer (e.g., a nonolayer)

oxidetlayet 102 shichl timaf t:heg1a,t1ve BXile is semdneed| asfthe Ibﬁhdafdledrsubstmtlally in
waf er surfaces so rotect copper fr SSI
thEGeRSEPhGe eSS S0 %eﬁSéBPlaffdr@ © npfiye @Rl Bobdy Almost, a
f t I
A bER Y BRI EOUBILAR 603008 %ﬁﬁaé"‘g? p semoved from
ovaxfthe waubrfsacfase, byt yaoutm ihiatsi de@nad e €cb proximitys heatdhblO leaving the
er surfaces ther ter hefore perform ng the nex
W\Q%B&OPEPQG 1822 ﬁ%‘PE@‘f eﬁthsaév‘éﬁ PHAe P PeH 1B 0 whsm%y dry. In this
n ri kO t
s ?ﬁerbﬁjiee' d}{%}a‘%)e(&r)ﬁ? e 1013 @an 1 2 pg)Q% :]Bgo\;?xm? oe/re]f; P\ﬁager surfaces and be
subiseqienfly gfbpafedasnfgezc thf&na:lt pidpesation opergtios, Withale havihg tgrinse the

t he wafer
wafer front side 102a in a rinse operation, thus eliminating the cost as well as process time

associated with rinsing the wafer front side 102a.
[00152] By way of example, the wafer front side 102a, as stripped, can be

substantially free of contaminants and excess liquid thus allowing the next preparation
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10 front side 102a as shown in Figure 8A, in
accordance with one enbodi nent of the present

WO pwsnedoon. As can be seen, the native oxide | BYBEUSDHOB010154
as marked by the dotted line, has been renoved as a
result of the proximty head9110 and thus the neniscus
150" traversing fromthe center of the wafer front

opdratonl@42 didh, "sﬁ)@ag%gaﬁ.) Qb blte e YRR with&U :haﬁglgq? ﬁ&k}insle the wafer

one enbodi nent, as thé soldtion of HF stri
surgrcesy elnox diféerérd yemrbotdBent ak layge (reg. Ak eabribfayer)opfi rsteativk film (e.g.,

BER) chl B0 o RETRE SR Sk e S RBRSCL FRPRR PG Possibly
coddis manSikt if ﬁEédr@ﬁ%ﬁré ;ElnIet &?b&ﬁhéggs ?Eﬁﬁﬁfr@%ﬂpﬂwgﬂgcm eynable the

proximty head using C cal s su at “substanti
usgl of oy camientiated cherdistriyuirdmone, ecleane amd/ed dfyr wafer karfaces without

wafer front .side, leaving a stripped, cleaned, and/or

halfFe e it gl Sdeet hier Bt etk merionping theext substrate
pfe%{rgﬁorp&&pﬁf@ti on operation can be performed w thout

2

having to first rinse the wafer front side 102a.
[0POSR]54] A[&m:lppnhlgrtlgje hativeatxidelaydrel03 aolaedo omate, thg stripped wafer front
.seguential proximty preparation systemcan be
S@%ﬁ%ﬁé ﬁI%%‘P nghp F]@ﬁﬁ%fgdtcﬁ@sw&qtana%ww&é &iguie 8B depigting the wafer
gt £ : i Di; ' t Rr r
e P 8 ERGER i ER i oot P ol iRk ofthe e
ineorgivpl aky carseeseen;] thel napiveididetyyepriOpak ahirked by she@d180line, has
I mpl enenti ng tvxn%tptgral l el bar-type 25 proximty heads .
begh giemayrd a5 Aygsult of the presimitybrd thug the mgrigqus flp@hiraversing
' vl | e I men f th
frgh 38 ki of e vARE HAFIE 100 B P BERRI S 8hs Bt M 1020, 1
orsegmbeiimet, as sieceulatigit OR HIF dtyip$ @Ronatil@’ ox¥derlaFer 103, all generated
.connection arm 113 while the second proximty head
ligpydy andspasiculptagategempucd by tha vasgumonisthédefinediin théproximity head
127 L i [N, he f.i.rst pr.oximt ad 210 and
Ht% he%é@gﬁgg%%%xﬁlrgﬁ I%a);fvﬁe%)ﬂdii@{eg I%ﬁhjﬂpﬁﬁsa@ﬁeﬁ g’emg prepared by the

presiadsi kaddisdfy EHohfitaldBecHS@EORAbsHRALIBE hil 28Rtadifhrd® nd liquids are
are applied to the wafer front side 102a and are

remgyetpm thewafsr font side, leaping ¢ piriphed claahedd iandiot dryt Wafer front side

f 2 opfiqgured not to rotate WD 2005/ 096910 ;
1088 e 4, 578 brrb el Prctadin GabBe deripped without
hawiigab ik 2ins& tHeavdTar frditRTeSI®da. and thus processed. As

is described in nore detail below in one enbodi nent,

[001Rd] s e quebndording ta xétnanothep epbadimentyra sesfuentivd praiatity preparation
S ftr ont sjide 102a c&q be perforned in _the scale of an
YR 8 VR PRremERRT e piparc e SREhAUTRFoRisyel &b avafer surfaces can
exh®t1DSFretdht PRPeRYCFRuRL YA ?ygiﬁ‘gﬂiﬁ@ﬁ‘ brost B&10RIE e 0?8k exemplary
side 102a can be chenmically processed In two
seguegtiehtirexinptyo peemseationa syserowd00 nirplemsitiny i tfvioe gatatiel bar-type
vi.ew in Fi e 9B, . in accordance with one enbaqdi ment .
profififlyeais 3T apaa i n Scanenially mebg e ViR gont side 102a, in
acb iR e Wil SHEHbRBREAt B indefiticil.! | i
t he vvgf elr front side %g%‘fgﬂ%ﬁe?éﬁevgﬁﬁ% ngg@r%ﬁﬁﬁgﬁbad 210a1s
seonedi¢o laageeond Pdximity itehd 2 100 vied couesctivherrwal 83 wWhilknthe second
si.de Jhoz(? %10[ defi ned ) ) )
proximity head 210" s secured to the actuating component via the arm 112. In operation,
the first proximity head 210 and the second proximity head 210°, and thus the associated
first and second menisci 250 and 250’ are applied to the wafer front side 102a and are

moved in the direction 144. In this embodiment, the wafer 102 is configured not to rotate
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10 ahead of the |eading edge of the first front
proximty head 210, precipitated residue 111
w@emenaded as a result of exposing the oxide | BYEUSHOI010154
to the first meniscus 250, and a desired |ayer 109
fornmed as a result of chem-ddl- reacti on between the
precipitated residue 111 and the second neni scus
as2B@’ entie¥ sGIFMES OF tht W&t 16@i§‘9éiﬁg_ﬁﬁ@1§e&i_€zﬁﬁn@ﬁl§ %r&fés?cd. As is
type of wafer preparation operalion desired, the
dgserleidpintmersdletadishelons, inldnecarbddemeninthegaqeahtinbproknity preparation
ver .t fer front. side 102a continuqusly, and thus .
ol ¥ Factetfort BI04 Gt g Pﬁfﬁ’[f%%%} excalsy i Giies e front side, as
sheWRadir@Rt opf the present invention, sequentially
preparing the wafer front side 102a using the two
[00855]t ype Juranciexemplaneadbodi@ni ki Rl frontesiddE)2achh ®¢elemically
as dedspri bed bel ow. Initial lt\(’ t he | eadi ng edge of the
Prpeessqd 13K $AIRSURL BEPCeSSED 35 STy iy Hhe simphfigd top view in Figure 9B,

_ | . ! )
PS40 SIS 0l Ay k.15 6141, s
thfderdifferentsestiors cab®egisvalipesiciey ohltke fviafes froahsite 3028 The section

%nd | PA Lgflom;is hrought into contact with the oxide

1033y they ppgidg dayge L I3 deitially forecd pyer dhe wafve figat sider }0gatand defined
j : |t L4 j.¢al..r i,0N -

g B BP0 ool ULy RIS S bl 11

gepertddpad atreqlltr @Séxposing the ioxidgelageral (3dto et nfe@isetid YO, and a

the entire portion of the oxjde |ayer 103 that has )
desiserblaypt W ormed s areshltion shemics} repetinshativeenstho precipitated residue
t i [ e it h.t faor mat.i f the
SRR AP AL 0 RIP AL 5 R, Bk on 0 e
ofrvesftt prepiratibe opdreidiC adsire At ipddtisitatdEroBidne 191 @an bBRonfigured to
waf er front side 102a froma previous wafer

coppiibamatrdenb side d 932 santipneunlyvaad i bedndedlormof mitlmat
0GR+ neRAPLBE B ooy telingh 96 0 TFsehL iatPpr pcentilly
préfingGHE WAk ficht B N92a 38n2MRY HRFALANYSe pR]IME) ﬁi%d'fs M30tand 210°

side 102a and is being noved in the direction 1 ,

canfpe ackisveshes daserdiediejovhebutidly, Gie laading bdee aftibe §est prakimity head

' 25Q' trai.li.ng t first proxint . .
2150 kR SR o eseDrziBe oo valer Hopt sl s dothg gamrttzgs moved n
théTefb&foAS1 4230 AtShRRRitE theMHSOmMERBNES R odnbRRld Y Eﬁ fhrst chemistry

102a, and nore particularly, on that portion  of the

anddP &rinfawfia beougbPmtprodas eth therxddcalpgéryl (3efsatedinby at the edge of
the first oxi.mty head 210 resultjng. in the .
thg Sfer e Sl At Fani i auiied shafiealireeotion pfpeen the oxide
Lot j . | N f .
Bt e 85004, SRILSACH 890 P L LR coni

enfireeporpion aifdble peisle deyer 103 that les domegimte cattacttvich desfirseeheniscus
l.ayer 109 over that partion of the fer front_ side
25902§4‘3§|"5€Uﬁ1§0 Sy Breparetn ty Togpation HobeipretiPifekrasidup 111, any
el B TR TR REaRCE TRt AR, o vt front sde
10@a dromrid prelvizad sw e peapdrafidf' proens hie vadafunteddand) r&h@sd from that

rogximity to one not her_  such that the desired |ayer
Spg‘égcpgﬂpaﬂfél&@%fﬁ%,g%ﬁl Yd2agirectly after the

[00157] While the first proximity head 210 and thus the first meniscus 250 is being
applied onto the wafer front side 102a and is being moved in the direction 143°, the

second proximity head 210b and thus the second meniscus 250” trailing the first proximity
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10 precipitated residue 111 is generated. [00158]
Chem cally renoving the oxide |layer 103 so as to
WO niosnedoomal |y generate the desired precipitap@dus2005/010154
residue 111 and subsequent chem cal reactions so as to
formthe desired |layer 1024gan further be understood
with respect to the sinplified enlarged cross section
. d '
ey i G 250 i AP o ARt b€, 1029, and more
pasficilimly, oo thet paryien ofGBe bafargurfaesi ozl jnwcésrsediﬁrﬁﬂlebiyitdl}l’l Before by
the first grom mty head

figyst menjscu
thsé{fﬂgf%}a}l Yﬁéeaaéigﬁ%? e 1p s fopmedetsel thﬁﬁ%m@tqh@smﬂe 111. At
thfsgédaﬁg ltl}egsggﬁ?}%g%ls;tg@ d @%hﬁﬁl? ?qlﬁ}e%?glga(u gn%g.lghl?%%\rpe chemically
rebae withhthripcedipiyated msﬁlﬁe niredo astto lgedghtethe Gedtddylayer 109 over that
Howev area d rectly beneath the first

PEPHE% P%W%%HOW% 2agpappete Piepatsddydptibythe fest proxdmity head
21@2%@323%2 Zﬁ'):igxini \)bgéaggzrlgggﬁ?ﬁgco\?\g tg? %w{hr ((5)1’?] CI];IB cf{l Wnent, the first

anfiOfmond @OGGATityAtlde @d0sdnd, 21(ecanobé idefifedfin tclt%e proximity to one
preC|p|hgted residue 111 previously treated t he
angghep npicheftia dhe dosted jlayes uk 0% rs | fprised, eﬁlxbeiabﬁ;allyh élrectly after the

prg&éftgtg&l{ r11%9§%é%&5 as the portions of the

resi 1 just being treated by the

[09P58}nd Mh@ﬁhsllﬁ%ovhﬁg&hg oxidellapeet 0F s hy/toliBRAtionally generate the
transforned to the desired | ayer 109. Thus
desiaerb precinifatsd reazduprﬂélf ands subsequsnt eheryichbzapctiais smds to form the

AGFEE PR L BHERS y gl SR B BB frac crss
seBtidie vied2 sh@ad il @1@3@@ dn RitcdiRBeCRith Yone eéﬁﬁlﬂﬂ'uﬁ&ltt $¥ethe present
layer to a first chemstry. Thereafter, the |ayer

iny@yiene dTheuporitons epfl the eakidsy layer d63 gy k:lagrmucaw tieatad by the first

b8 280, AR i RS s R Sy v
re€l@6k DIl @lfotnfed. X §ththel 360, FRFAIR G 1Y Side WP HX3/ a@%&%]&eated by
PCT/ US2005/ 010154 -42 [00160] Figure 9D i's a bot

the ﬁéannaﬂmms @%@ hpveabogn s;bqule:aliy trhnsfornsd; at leastpastpdlyatowever, the

o AL B B S R ST
mé&RfNs 230 Ei vEiak ich¥ndell a¥ AU SHA ]ﬁE]I%Sélézgzslos‘lS %ﬁﬁe? gxgré)ss the wafer

adjacent to the first chemstry inlets 2
frgnt sidallORy. of | PA vapor inlet 156 is 5 defined adjacent

10398, 2t | H3IGEST i Fhssorgons o HiecpraBiateh Bt mpreviously reated
byStHE fs@&fﬁd eﬁ h&usf 3908 s E‘lfu‘g%/ﬂél:}] ‘Eﬁ?&‘@?qg’ rrlgxt%ode&?e ﬂzsihlé 46 whereas the

renoval e fornmed ion
podnzqns rof (ﬂhd Wﬁpltﬂiadl rdsaluad il gwedeing treated by shasdcoad fn%mscus 250’ has

fashl on, In_this manner, the first grom

noh gt i’ob‘??aﬁf%’éfomﬁ% [ M G4 GaysF Ay mebneicially, as the first
prifirly Heh@D10 b Fecphf roRifify hOR213: SHAROAN sk the!Pafer front side

102aea dxgerploamed @&wﬁﬂiel whafeprivotit Meide/ 102a can be removed by chemically

exposing the layer to a first chemistry. Thereafter, the layer removed can be replaced by a
desired layer without the need to rinse the wafer front side with rinse chemistry after the

removing of the formed layer and prior to forming the desired layer.



10

15

20

25

30

preparati on processes can be renoving an oxide | ayer
foll owed by a passivation operation, a plating
wo@p@sarioon, re-growth of native oxide, etc. ByPOEYSWNS/010154
exanpl e, the wafer front side can be passivated and
an oxi de layer forned over .tfpe wafer surface so as to
store the wafer in storage. In such an exanple,
| ingt%,y@f £.ron i.de .102a-subs t to 15 .
[Og)g?‘ri]g passi-vat é()gj ilfg gncﬁj%tg(in?a 1%\8', %gsaﬁfie%gﬁl ﬁg‘“}' hipquential substrate
prepasiivatystbnh dydudinga singdlé infenischis ipassdrd@ideORith one embodiment of
operation. |I.n one exenplary enbodi nent, surfactants,

thg MTGsFBI S0VeBpR-ends CAn A§| sceBTAPIuraly efhesausny outets HAB is defined
. - ) - , fer. f i de . :
iab YPEEERALEA 0B D512 RS R} it 150

defindé ddjaceetmov tiRgvaduui bageas 150 MeEe OvfElsth@ Wi are substantially
surfaces and formng a desired | ayer instead. For
unifpsing sready QVerk theebotigpe surface efrtheefirshmaoximityhlegada? t0eso that the
I ral pRl4i hr o a.t of chenj cal, . .
re%{rbgglzggﬂlr? g. 54 ég}(]:egraglgn@gmawr{ ﬁ? Igheed%%‘%golﬂ‘%nﬁaflr%e achieved in a
substanily ofiférie fsdicied haghey naRker] eR @i@ﬁr?akigﬁﬁy B84 210 can be
0 be

. layer ‘% a desired layer is configured
Impiemesies do | prepae ther enthie npafohdrant side dfda esughpthet as sulistantially

SETIEE O N —
prepeitiicRocdibdsiin de A Glg N 3RHIB Nayer B 1G] abﬂ_ﬁgi%aﬁ&n operation,

achi eved by using nitrogen as the inert gas between
a plating pperetien, regsowidf ofmative okidel ntcorBy esesirfle@ample, the wafer front
. S e ntial. removal and formation of | ayers on_wafer
s QN SR Bl B0 SO P R e o sore the
wifor aChbRie. tTRSubRYATexaRFRY Mnsg WehafdStbitSsidd %f@g%b%‘quent to
of the layer. Thereafter, the wafer front side can be
boprgpsssivatgd inundesiralds.tas insigatha passivastlagesr oahinoHify thopmsivation

orf PRy Rl G ab bk P e Al izol (BTA)
ar® BMstrids Hiad UAiEBe p18Rehtbd & p%%@gl%gxl‘:\%lgl; ferg{ltos)f&éqa&é(r. Yet another

heads have been i npl emented,
exempledisnplating muivafep|feonprsidd hy trymdng TS 06O ¥ormed over the wafer
npl emented so

P .01 4 -4 be i
Al T ML I S
) . at’ . . . the
R ¢ 1 584 AR 0 G e ot
Wik goe enﬂJOdiJI:jﬂrEnmnwgabbf ﬂleldﬁ?fmed lgen %1&%rb1§1ﬁc@%ent of tge layer by a
r ecj pi t.ate resi due, an ormati on of the desire
dePizciclalRrds Ao o besEarmet iy ingglr A0 BRCE. ot gretexamle, such
I $ie okt in: I ' adi srent
1o Eph Bo abhidold B Biing RAREE AR IRE WERR LA o oxygen
bydbostahtey ukiagd chiked charbbepught in cl ose proximity to

éfé wafer front  side 102a covered by the oxide |ayer _
[04$d] a5 t Hidus isqshicxedrby psing sitreaga @s ithe ke gak belstden different strips

44 . At ' int, first, the front. meni sc 250
or it 1845 RO -Gl s B o BB 78 o e on
sidehvan dafatiieved Heusee Oittte RREREM S0 38 0ev BB 842t Bdndval E@t@/ell as the

second front chem st%lo and | PA inflows "are brough
formptionfalke lawern Thrseaffardthel wigfer fipoB sidascan beeprgcessed in the next

préﬂl&tﬂﬁ%’targg,%hich in one example, can be deposition, etch, passivation, storage, etc.

[00162] Although in the embodiment shown in Figures 3A-3D first and second

proximity heads have been implemented, in a different embodiment, multiple proximity
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chem cal reaction between the oxide 103 and the first

front neniscus 250, precipitated residue 111 is
w@emenatoed, al nost covering the portion of theP@EIS2005/010154

that was in contact with the first front neniscus

250. At this nonent, any |i.q@i.d generated as a result

of the chemcal reaction of the first neniscus 250

r er .

heARS cp Be b iicls T Bt SHRLRUIL R fr SR, acneratng
piecipitesd réssdueaad fordingrd the dsstiv@ thybr @mmevehievfie waf er

front side 102a. In_one exanple, this is achieved o
[09163)st  cBincerdinghio Rigure {04, Tesmaval 6. layer: Beneration of precipitated

reci it - [ esd . 164] However .. as.sho e
roBEE Bl PR Y Sodh e Bl RN g B e proximity
hewdnis sitlustratétbth agdrdsics With ohd eRBbAEhAPRIFItRE pRRAER #W6ntion. The

wafer front side 102a, and nore particularly, 20 onto
lepding selee Phthearenintibshende3 101is braght i sloge praximityido the wafer front

. d ' nd | PAJinflo of . the cond . .
siGETORE NI ok ARG 1Bt b piE 137 SE Ao inthe divection
144esAclirgs pdiht, Fostathetffont dRMEcad 250 BoncPRSd bPthd R%EENHASry and PA
. over the prepared portion of the wafer front side
inflgwg ang gheregfien rtie preendvntenisone2 ¥litgsdémisdtby thé eecdud ifroat chemistry

ol SR SRS g S Slgr e s
cHeRf3ddh Fbadtiofl WeBydedBhb oxales1 0P hd HROfARF %iﬁt aRalb@850, precipitated

view of the wafer 102 being sequentially prepared’in

regidgel bl isogeneratedadlowstienvedngihichpastien efhe cWaferihatofastiheontact with

resept . inventi {llustrated, .the portions of
o ESCRPanPEGE 285 by BTG an ol BRieg) B dnsult of the
chielficdl roRAbA G0 $he?Ridt MeRisBR! M4 IRAiHel SGad BZE 18%or remaining on the
precipitated residue 111 can be generat dr As can aﬁ)e
wafer fronpovidé dA2a dfom hee poviias Wafee rproghratiprt pemesd iDwadtvened and
first front 30 neniscus 250 has peen chem cal |y, .
repieXRe figrhayer tg? “raré}%sf%mﬁaﬁl% HPW D, HaisHs @ghigysd almost
] ; the first
TRl S e
[06t6d]scus HbBeves, dsahben, thhaagad neenidche 250°ris traflingrthe first meniscus
ni scus §5,0 IS rmv?,d across the wafer front side )
250y a5 Pisie betgnpRlisd opl (re wafer fient sidmd0%% andanore particularly,
Con . 1 . Y ‘
o 85 B FSRE51. 1 UL DAL e Dhpl A o of

theles¢canddmlenig@rs 2500 ohbeficadiy refett Wigh s bideipitatdd #efue 111 so as to
precipitated residue 111 just being treated by the
geRERt e Mepiredclaxer 289 over therwepayed pertiopyof feewyafer front side 102a. In

oraed. 1o . i r ) 1 ndNUS, .
oo SRR hEARESL ¢ BHEL 1000, oF U o o sbstaniny
immeahselyiafigr the erevifirtediredate 5l1de gifidateda | ayer formed
over the wafer front side 102a can be renpved and

[00 M eaf t eFigwghkMhin paimplified censs-aensionsll vieweof thel wefsd 102 being

. | Jayer wi-tthout first ri.nsing the .wafer
sl 8he ok e bR bRt pesn
invéiGiohs A DIOLER, heEYoriibnaBf B FRIARYerd08 et BRLSElly treated by

bar-type proximty head 310, in accordance W th oné

the Fsfd meniscusn 259 Hae pheénge modifinde titat dhe phecipitated residue 111 can be
generated. As can be seen, portions of the oxide layer being treated by the first front

meniscus 250 has been chemically transformed, at least partially. However, the area
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be seen, a plurality of vacuumoutlets 158 is defined
adjacent to the first chemstry inlets 254, while a
w@bkwsaddory of | PA vapor inlet 156 is defined aPfHUS2005/010154
to the vacuumoutlets 158. In the sanme manner, a
plurality of vacuum outlets4458 is defined adjacent to
the 15 second chem stry inlets 254", while a plurality
ungpr ftRAfinstporximity diesd 256 nos cokaféd Byl R iRe Tint n’ié?ﬁs{cﬁ? 250 is to be
0

vacuum ugls s 158., The outlets and inlets are als
Chgﬁ%egtaﬁﬁﬁ‘? 1S %‘OHWFIHF%SWQ&@%@d avess thtywafeofionnside 102a.
0 ace i gt so that the.renpyval .
08156120¢, BRI B SR 3B, S8Rl TP Previousty
trdateddry thenedoad acdniseued50°Hs urssHIStRREeA 'b'y%hé@écfﬁrgq Byer 109 whereas
e can

hfashi on. In this manner, the proximty hea
the,poriigns efitbe peesinitptesitepdve H hasehring treatad by tHersoodnd éniscus 250°

e 830, i, BRSBTS RUE DS e o

prowiméty Heha21alis fidtegding thetvidfed frbmtsdideai @, Q'T%g gcffgdéhsbv%pﬁle wafer

pr (E)Fﬁi r{l ty heads of present invention inc

frogf §ids 10¢3 car e regovedpndthcieatpronwbstentyallyninsthstaddisly He4eplaced by
54! uum gutl et s . 158 .and, 158!, and | PA

a ifed A by o2 ST, NS oo BRI Tk Chomistry.
[00160pdi merRiguref 10018 RIHRESHL vieWV &ML ' &b

| east onel?rqnt 25 chem st‘rllf/;a’i ﬁf‘g{l%&gﬁg}%ﬂé?&hc erﬁgns1 rlybar'type
proxymgy head 31G as eccondant@withame enibolnent 56 theasesent inve@idn. As can

vacy tlet 158. It _nust_be noted by one of =

be 3045, 2 AGANR 1Vafim ol 1 56 Repnaderbacgpets T frt chemistry inlts
25QrwEeild atgl@aEtySHCIP AR . D up. | PA,

vacuum IpPA- Dly\sl\l et c%aﬂﬁﬁ&%g\é%% Plé‘@%eg A pc\eéﬁg#)n{gﬁeovﬁcfll% outlets
15§vafle the sape mannen aploctts ef valesir ealandss y ﬂeﬁﬁedVﬁ%&fent to the

sec PR Bl 27 i ccPIBHABR ek varpRgiete 156 i defined adjacent
to thEAavaah ir1ek 50! MRRtANLR AN %nlgﬁ eag% tﬁﬂgo sh@éta%tllﬁxgg Sﬂgﬁjf)%’&lp' spread

and gowerf ully generate, contro nove
over dexrbeithrp serfarerofitieprdKinZiGRdadPA950 (REThA ISR 8484 Fkmed layer

rAS pr.oxipj.ty. he and the wafer surfaces. In another
andeéﬁ'gg{l% ﬂﬂhelqgﬂ-r YerrReshcashigvedin a substansially vuiform fashion, In
thisChedier 3RE pRdxi . i des 102a and
" 102b. e pgxé%%%f,é@ﬂi $10 LAOR il gREK T P?B??F%%‘ﬁif%wf front
sid¢ h)Zstsuch Pt w aplostaritialle homb fenous e/t fieat bige 1020 ehntdasrOhdy

[Oogé%et’ ip an deiti onal enbodi ment, there may be
i ti ona™Mutpengied fishalfbgngh 1o the Blustrated Pnbedinieatsshe proximity

out i ng.on the configuratjon
hesG REsSHINON L, £GREISL RPaG, b B ks, 159,
254 emdpRidcivaten tdwaletsf 1581 ananthshagdd BPRXV 4o Mni%?ai%g G2 hnother
have any nunber and type of inlets and outlets and
eml%‘%%ﬂ?el?tn herenbodimenis pEths presenbimventieniey implenfendat least dne front
ate orientation.

Rt BT B oA SR BRIE) BT B st on

t
vacium anylets188 abhfisteOncied BY of®BE bRdihdr) Qkiyriﬁ é@{%‘lﬂ E}{eaé 8Iahr%types of

flow of 10 fluids onto wafer front” an

OrieHRLEBH YA 15 HPATHY -VersumRiNpiveetin [PA] 7ALURIPH-BIVE etc. may
be ﬁﬁliigﬁd&pteﬁdﬁgf éno%eh CA erdér% e{rg 1on1 %Qgcegsggvgqesiirgd Iezlln L!cg/ge %)% wafer
cleaning and/or drying mechanism being enhanced.

[00169] In one preferred embodiment, the IPA-vacuum-DIW orientation is used to

intelligently and powerfully generate, control, and move the menisci located between the
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depi cting nmet hod operations perforned in an exenpl ary
proximty wafer preparation system in accordance
wowak/ooe0 enbodi nent of the present invention.PdnEs2005/010154
nmet hod begins in operation 1102 in which a wafer
surface is prepared using a4gr-oximty head utilizing a
15 neni scus. In one exanple, the wafer preparation
prORBAIG héds lafid GRIWABHERHLL &l BBthe Qﬂgeﬁlmeﬂf fpADSac %'hentatlon
surface. Thereafter, I n operation 11 e next wa
C@r@p&ﬁ@tq dnaromei/‘atdryi Nvafersfrqme pidobavisidesn1@Zeeandeif0gb. For example in

rfa houcéjrlnsm ﬂ]e waf er, surface with rins
q'%lu i FHetlets BiA varqroinlel, they acwemn el and the DIW
1n%$ eﬁ'l 519 a&dllﬁéﬁal"@ﬁl%duieﬁtf ffcfe @ldySe P&ﬁtlg‘@aﬁ esrgts ﬁfufﬁﬁe%por outlets,

has been exposed to chemcals is elimnate
Di¥dotsitnand/drevasaiuer oytietedepsndingren 1RO casfigieationas! the@roximity head

R e S T A
hdve QY %ufh%er ﬁﬁf t@l@g of PRGE Ad HRRPEId tﬁﬁf’iglfjeté Qnde‘out efs may be oriented

seq uentla ar-type proximty repar a

o185 ﬁrsntemddzmk p‘mmtrh‘@'rhelaés mmjﬁr@pmpdl,ateam]ltﬂidﬁg Stnl fier, front and
b gbodl ment of the present i nvention, ggzr ation
apk aaenisel pag be meRzged §0 gubtuitahle mgEmey xe?rfta& g thepmpyuief flow of
I .
e i RSSO M Sal i,
[08h70]xi de Refgsince 1Nemade k1 aoflewelidrp diab24d , 1 100eshdvt ah dgure 11
residue is fornmed intentionally as a result of a
depisting Jyebad Rnesationg Rerfopred di \WRepKemlany sprogimeity atafgy preparation
n
y%_t% f il ?ct%tg?ﬁﬁp% algtﬂ‘;brngt%gnb%ﬁ%gXF the d)zggelrlglaIVF W?p dpge method begins

1nfdpemadn auez? in h@ldhaef whfer StHficeGe prephied ushi@ asfﬁ%ﬁﬁﬂlty head utilizing a
proxi m ty head and second neni scus and th

mepHgispile ape gxgoplectiedvafer prapasatéonoapartias 1sacouﬁguneédo clean and/or

hi
AR ———
is peFbatRl od CHIWWARr EMEaBERiticRE rindi8the Wf&%@a@@@%ﬁ(ﬁme fluid. In

PCT/ US2005/ 010154 -46 [00172] Reference is nade
this| eaReEr fordinsignesn EMvmprmallFuggd o Iyse depfier tsirfgre after the wafer

h peratiQ or.red duri sequenti.a
sof R0 80 S8R < Sh<R s Bie G Rt lne el B SR e tiagess time
astwéll J¥RA¢ 663t assobiafAGARDRBEAINM thOwane seiRedi nent of the
resent invention. In operation 1302, a l|ayer forned

[0 Eﬂ t he Gerftimuingurté athe rﬂswpmmagrﬁmusshmgnanf iRigire 12, method
f th dfollovved ener at i ng

opg o PR B e ¢l bt Vs B POProL oy s BBl ystem can

fuftR&! B4 QidersBRC REGHinRS tA oﬁ@séfﬁﬁod%elﬂ g?%?é fpg%s‘éﬁp fiveflion. I

reaction between the formed layer and a
opetatini 4203, adfryererniddr aster thenvafeusirfabeistrembvedipes fitst proximity head

u@g%, %ﬁ%esi rred layer is fornmed over the wafer surface
g {1 BrYSIU ?@3 MeaFmPLe: ithe ??gelabe@gcrswev%#ﬁ at gxide layer.
N&&, he cﬁﬁﬁ’&ﬂ Thby 1%1%@1%1’@1@&1 k4] eofse ‘f’drﬂletda%lr atlpﬁacl }pﬂse 2 deult of a

one e odlnent e secon meni scus
deﬁlr&’dschamunalsnealamnt llmﬂWeai aditt chensEsiaiiethe S8y efdni@uabnd the layer

area of % waf er  prepared bal the first neniscus
bemgegc;mgﬁg y. Thereafter, in operation 1206, a desired layer is formed over the wafer

surface using the second proximity head and second meniscus and the precipitated

residue. In one example, a desired chemical reaction is achieved between a second

chemistry of the second meniscus and the precipitated residue, forming the desired layer.
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[00173] According to one enbodi nent of the present
i nvention, the brush proximty wafer preparation
waymsemood t he present invention can be i ncor ppCHUSZHOF/010154
a clustered wafer processing system For instance,
after a wafer front side andfgor backside 15 has been
pre-processed in an etching chanber, a chem cal vapor
Siti |owiiOfy! g
wé% Syggg%]ye?lggge nfide 48 8GR htaﬁgcﬁgﬁgﬂln Howhh! B3, depicting
meﬁlnd beerptice apenﬂormedt ﬁanﬁg/&i @quceﬁmhlh gingiee dantype prox1m1ty wafer
i nvention. Ther egfter wi t hout having to rinse th
Prgpdration sYem Jpcludipe tyRcwsniad; 1t AcOfRamE? ikt RBY gabodiment of the
t
Pléig}lltn,gl{e\’reflﬁgpc eh?& 1?5‘1{1\/ é%(gzr %g%%os‘ &? 8?%}]5? wafdh s%}ﬁlgé f%emoved
sy s ficsh nenispay of2fle gapdmity hea i(oBW):d By gélﬁmttmg prec1p1tated residue in
el ectrochem cal, deposition (ECD) system an atomc
ogeg%;gn 1 Qép ggqqm@ﬁed(rp@@e §yg§p@rm6d &S p,r@qqggqf astgpized chemical reaction
[ i
béNvQ&fﬁl% fﬂﬂneﬁ)’ 8{;‘% ureggl'slf% g}glsﬁ?aqtggﬁ% gfﬁq &%etngs%?g Wé{(e&, in operation
1396ea rlesmdslsyen@ foryied ovirehé wafee duifive wditg thé BRIximity head utilizing a
appar at us, fystems and nodul es capabl e of providing
See?rrﬁeme@@% Hfdbeprogimiiyhaad el bperetnitin reeidge., Insmemmbodlment
thg g@c%ﬁd %?sr(]:gg %aaﬁ@t%g first rHén%(c'um h%(s a}tllrrfg)g{ ?Igr cﬁ@tgfyecf?genng an area of

processi ng

the txafor pré}:ﬂ@&lﬂﬂd thd fiest nfenfi RWé pﬁavfduglyr es describe an
ex enplary waf er processing systemwi th an exenplary
(08T ity w@a@ng htet angnegbadinent of ﬂﬂlmlmemhllammlonl tthe brush

a L ated, that, an itable t
bR ARERGAUE Sliord M MRl bRPre HRERS ipsogporsted in
cleéred Wr%ir@cesﬁn% Iyt 6hn eI $ifsekhc affteP 8 wTeOR Yt sli‘dé' Bﬁl/or backside
enbodi nents of t pr esent i nvention descri bed
haaelfre@n rpremcmeélmgmgqtohmg:mmgoa/ Okp1isal vapdiy d[epmixﬁﬁﬂ system, a

‘gﬂﬁ %};\eﬁﬁ i ﬁh (:[}@Er e Itfg? t ﬁ@tf% ég%{%el and back side can
bd Iﬁrﬂﬁﬁéd ﬁlnthe ls§st¢§ﬂ Qukib ﬁ%@seﬁpﬁfvgﬂ’tidﬁt eﬁle%é?tter %ﬂgmﬁyhﬁ fo rinse the

manner of ng or noving the wafer can be use
wafac froatssidef erbaelamﬂm lthes wafsk bakside pndier ﬁphtaméencaréja:post Preeessed in

Sy 00, may |nclud rollers 2108a 2108b, and
af f?f%‘b“ ?‘E‘Hbﬁfa dV4P8F afepositign (YD) + §stepmbplysical vapor
d fbn YEVIDAC hD Y,
g e e R e Mo YT RE0), E et layr
destﬂ:ibn {AED) systermraehthngmﬁhm*qmd)qesmmgl syeena(inalolimg doatedand stepper)
Gﬁi}ﬂm ar{)n 2112a and to a back arm 2112b respectively
CatHnOT SPHSS 1L TSk rnpd (s cYator i appaoesg B#YHhe Rerformed in

ke agB A, TS OB AR D st

prqmﬂathmodpemtmns (a.g.yspigadise, ldndry andule] pfdxiraltp RgpdkGrécess module,
the wafer 102. I n one enbodi nent the

f
raﬂﬁdﬁ?rma Qroﬁ%géﬂlgéﬁftlgmé*et%%}’émsyetQ112 may be

08P ¢ e heeP LD helfer Ao ghERle ity NS e ing gptem wit

anbﬁlemyldrjﬂ prowihity hdsthancal gederapy DRbid thohiscas! Neshvaldede appreciated

102. This
that any suitable type of system with any suitable type of proximity head that can generate

a fluid meniscus can be used with the embodiments of the present invention described

herein.
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may be acconplished by having the front arm 2112a and
the back arm 2112b be novable in a vertical manner so
wo@nme/09deeo f ront and back proxi mty heads are nMeUEUS2005/010154
hori zontally 15 into a |location to start wafer
processing, the front and hagk proximty heads 11 Oa
and 110b can be noved vertically to a position in
e pro I r. .
OBASE: et L pte it lroding I RAR g pogopdance with one
erﬁ‘@cﬁdimdntbﬁ’[thepnséﬂﬁ énventid. BRHEoNAGK appreeiicdithat ah? sifablelmanner of
and 11 Ob and poved onto the top and bottom surface
h(&ﬂmgmé” mei¥iag the wasr paphe ugadnsueh Beafoacdiamnle, Brlleks, s, platen, etc.

TR AR B AL, 080 8 S A0S A0 0

a Wafke do tmhbwwaee siddces to H Roesséd) JTiassyeRaC2000atagE®indlude front
It should al so be appreciated that the system 2000 may

angleback qpxigifyeliparin 1 4 alyhﬂ%thet i one embodinggit, eas hehaitached to a
o DB b TR SR oBf pEA Ve bitne vace

arfi) 2t1tma \b@lﬁeﬁe §l1i’af't36ﬁa prbﬁnﬁ@ohbﬁ cA¥RFRERIbly 2112 which enables
enbodi nent, the rOX|n1m% head 110 may be Iocated at a
D

Subsﬁagftlalbh]mqaf n@selanntaqf ithevfiprianddragk proxamiy hdadsrl 18xasd 110b along

T N A R
m@%@@ohﬂﬁ@?d% (hoRNﬁfe frbif proxihAgehel 11t0Qede% &e WaRr 109 and the

et anot enbodi ment, the armmay be noved in a
ba@bmmmlﬁydwa@ﬂ 1ep b¢lgwah¢ vafdr 108 e close prordniy tq theavafer 102. This

o e BEebhintiohed B Foviae it sl 31 R kbl i 21 (R e movable

inf PVerficsl HMRr 8 @ﬁc@fhe%&’iﬁfaﬁﬂ ba@ PFJXH%RY %Eécfsaaﬁg moved honzontally
preparation processes can be orned” on si des whe

intwoa doeationi tbystdre Mifermoqmsmg,s@d fr(ﬂlil cnddmch pm;ﬁantyslmadb 110a and
h 05/.096910 PCT/ US2005/010154 -48

11 G e e SR R L 2 PRTTS RS PIOTTH e (LA GELO, Tn amother

erRbnBhE Yhe'BRE mdR&is 150 %ﬁ?g??ﬁl 2%@0&‘9 & Bethe nglg tfr&ﬂ and back

surface adjacent to the wa suc
prbkmenlty lgads rhla@a splbl 0b5h dmayvddr amns it top ahétbw&em sarface of the wafer.

ki n s on and. t rface of the wafer while in
@ ﬁ%hﬁ%@%?é@ may be r?onﬁgurs& Prya@hantable way so
i o) 0 r
thinﬁ&gr%b%ﬂ@ 8%*25%? 3 ikaat HIRESKCHf o3P pB REPRP B8 enable water
prpE3dirigJas Beguibed A&rAini 1Tt slﬂiulc‘aile@ ba a]ppremaﬂ&ﬂ ltlyat tieeedstkk02000 may be

rform ng a wafer processing_  operation in accordance
0&? 1gHred g a%matblf?émm@af ag loag 3¢ tsanpxiniydivedhmay e moved in close

prBJ(ﬁ%{e)mo the vJ&?é?q O% Jsg ! g&[é’?atg cg gdéﬂ{ﬁogf &ﬁé/c%g }‘i‘lhé %afe'i] surface.

roximty sur

Invsabther éibin;il&y@ﬁﬂ;@dﬁﬁerﬁ htie pﬁfx@rhltp hesE B Mgy B Bcafed Qﬂa first end of
It should be appreciated that depending on the typ
anpgrng WG rofies @aundan peis\efised bp2 seeond ¢ndupiithawims chsrprefore in

sull,ﬁ 911;1% fﬂﬁﬁ&q thQ %Bog}glﬁg %g%c% ?](%%ﬁgy &gfn&ve if gtntapc(:“ox\/\ek%l fthee surface of

the wafer 102. In yet another embodiment, the arm may be moved in a combination of a

rotational movement and a linear movement. Although shown with a proximity head 110
for each side of the wafer, a single head can be used for a single side of a wafer. Other
surface preparation processes can be performed on sides where no proximity head 110 is

used, such as a wafer scrub brush.
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processi ng operation such as, for exanple, cleaning,

rinsing, drying, etching, plating, etc. It should be
wappseeioat ed that the proximty head 110 may aPGDURM05/010154

utilized to process the 15 bottom surface 102b of the

wafer 102. In one enbodi nen4g -t he wafer 102 may be

rotated so the proximty head 110 may be noved while
obimg1d nmenjgs S 0 .

O rther cmpait WhitRERZ AT, SiGpt 2800 by BEfiad ¥ Proxidity head
daghkinge statien mheb(lhas ty transitidn 1§1ﬁfagen:&haieﬁ6 tb hthef dfell. In such an

n%ogil scus 1%ﬂ the wafer surface. Then the proximty

Iy, &m‘iaéh Ydyggmises BVamay fepsifige begvesn s deskine saﬁqn and the
ukaes 6F BieSy ATRN 1hh8%n b a

° surface of t hgl %Na?réfd oth Oﬁglanrun)%}g#énaké(?ﬁé?e errgg% ltf%%y one side of

the veafqrr 12 lmdeylréda’aﬂbél_jifbcessaj/ dre armdwith ahg épr@;ﬁﬁhl@'fheﬁ@ 110 may be
{lh fluid meniscus 150 enconpasses the surface area of

ut entire wafer 102. In such an enbodi ment, by

o8pPphyi ng f Wl ' (face of

[ wg’fa;I 1 10 g 1A ﬁlr“g@"g‘hsf Bttty hiad Pﬁ)f%eﬂ“I r‘fﬁ’g}‘go"ewafer Processing

opgratios S8 edcardaiveyith why embotingdnt iféhd pasédti ihyverdtidad ’ﬂlﬂeoprommﬂy

(‘i ﬁ@Ol?S In one enbodi nent, the proximty head 110
hepd d 1 S JBOTE SHROImANLDgVEsISiile iangloseTmaxiamity to e tepeirface 102a of

t h
K28 oS 28, PRSI RLrag B e B pgsed
deperelingbie thestypé af:ﬂuidVHp@li@htoathé erafee oontRtfhdd %@mscﬁﬁpwgenerated

2159 may be applied to the wafer surface t hrough a
bys 8igr E@XHGW eheaQ 156 Oan@leawafﬁf cusfaes ri@flﬂ | byl b2l By rmgtable wafer

f th
L N B A
It shvald Béap@redidfed thamctht Peoxp@gesad NP0 nidyuilsh Bd ﬁﬁhié@l to process the
addition to the application of the vacuum 2159 t

boftamspeiach L0 ofcthe svafey @ Jooae¢ @gbgdlmemmhmamaom D2y De rotated

1 d the |PA/ fromthe
%0 stﬁ? géc’g}“%?é“egé lﬂ% tnéo‘fehlz W%H]f%gla d mgﬁ}sg%!?(g Brpcesss the top
wifhdél 128 M &ediBer kath 182 lnRwese -
) bet ween t he prrOXI r%ﬂﬁerﬁggg“%!g% 1g%d t'he ébetp?g]aurl é)lemlty

headh 10 generates the fluitl mcm@@s léo\mtfthc waiiar fsarfecel Oltaen thenpmmmlty head

11 Rl S8 o SRy e ety G e Ad memiseus 150
alcagRhé S@FARLARE wWagoN2! Mfyet %tﬁé@&ﬁﬁoﬁlﬁemf ltﬁé' 8M§' head 110

The fluid [|ayer defining the l'ui d neni scus
may@eanqd%largeamoegls h&apie fnd enissuy S Wemenmbassgs me suifaec area of the

onfis G 3035 I SRRGE wibecients Dyespalione disu sl mamigets 150 to the

6 f
R St A SN o

maviewiegt ofethe peoxirmity hetelpitdi ng on the type of fluid

scus _desir to be generated. In yet another
Wgﬁgi)dl meft 00§ éﬁ%?éifﬂ%}itowetmexwgt h%?@elf;?bmﬁab&@s sprce inlets 2156
and® Q@M Bhd ¥ soﬁt%@% V\%lépzf’s%d hs%.cmgeeﬁnéj%ld &%ﬁtlsoé%%yl FESH vapor in

may be omt en generating an
nitrogen gas IPA/NZ 2155 may be applied to the wafer surface through a source inlet 2156,

vacuum 2159 may be applied to the wafer surface through a source outlet 2158, and a
processing fluid 2153 may be applied to the wafer surface through a source inlet 2154.
[00179] In one embodiment, the application of the IPA/N; 2155 and the processing

fluid 2153 in addition to the application of the vacuum 2159 to remove the processing
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the fluid meniscus 150. In such an enbodi nent, the
proximty head 110 may not include the source inlet
WQ 12180990 t heref ore only the application of theCT/US2005/010154
processing fluid 2153 by the 15 source inlet 2154 and
the renoval of the processi-d§-fluid 2153 by the source
outlet 2158 generates the fluid nmeniscus 150. [00181]
fliid DIsBesnde TR VBNt A 58f fréRethd rwa%fnsﬁﬁfaééeﬁﬂza%ﬂx %ﬁé‘f‘a’ce the fluid
processing surface of the proximty head 11 (? e
megigeusnl Y tHee Bluiskimdnispuh 40 whprte & huidolayere defidedt between the

. t.l. et I d h ui t abl e
R AT QBB BB o6 oo e vk aednse ot el suriace 102
infd sthfle AR cHRHTIbR PENELN S BhE SmpbMBnRAE tﬁé&ﬁﬁféf H%ggcust 139 may be

processing surface of the proximty head may
definedh by 4 pristank dpplicatiay apd oemovid dfrtbenptdvessisg flualidtENg The fluid

rface. 100182] Figur.e.15B shows a top view of a )
laget def ﬁlgé%e ﬂ“@ﬂjs%lﬁg’ﬁ R & bpagyisHitable Sk aalr size epending on
th6 82c ARt IBAbe, Ohdld paREF T e IMENIAN21 34 <3HRULHIAE 2158 and
appreci ated that 25°the configuration of the

sopregxilaist3tShead 110 as described in reference to Figure
S ex lary in nature. Therefore, other
1o gur o AGALI0DY 3 %HAHG FoMeates of fhe eguse PN ivasaum, and
thé PradefelAgidth ' ' i i
p?gcessigﬁg fl ui%(’jt)%: gﬁ%%ﬁ’g‘f“@ %tgéﬁ% J\’/\g epargl%ﬁrlpcglcsz éiesned to be
geaerdtede o yetarfotlementbe divadrey dpandiag entibe geratabew@en the proximity

RN LR A M ——
| Aok 0, . t .
O 200 A O N AL TRt o

th¢ sougemniatea 59 drel thbrefate GBIy the bisplishiidtoot the pREessRig ﬂuiig 3g153 by the

N2/ 1. PA. 2005/ 096910 PCT/ US2005/ 010154 -50 [00
soyge gt zﬁsﬁ e srmRvad of Hisarrpeassing fluidal Fby theosontagimutlet 2158

geﬁéﬁtegt@qjui?g}e}‘%%%%ce inlet 2156, a set of the

sour ce out ,a set of the source inlet 2154, a

[06k81] of t He ot ea®odiditntsf B gﬁ)xi@f&g h8ad 810, Phe Hd8essing surface of
source, inlet 2156. Therefore, as N2/1PA and processing
the: peopaity yread d 19 (et tegion; oft tetmeximityi sadbeheveghe tsbierce inlets and

Xi.M nd the wafer . , .5 the_ vacuum._,
SO%?TDJ\)/@SG: ‘i%/ ﬁgee al\]lgﬁ][%gﬁ %}ﬁé{ ﬁiﬁ‘ée palngcfélgé]gf?g PG ?el?ﬂnf}’r?@ on the
cotfigutationyofl theiffhid inleRiscad & B¢ p&RBitedN BAGIS ethbadindZRY tlllje processing

reside on the wafer 102. Thé source inlets 2156, "the

sufengr 66 the mrexigmity] Haad aney tbieecitenr inderded | @t ma21pdtrude from the
tibed.herein may al so be any suitable type of
Surgg&r%r% gr;}lrfgﬁech as for exanple, circular opening,

[00182RNg| € FRRREI1RB. sokah SolP REN 382 Hdrfion ! imj i
enbodi nent, the source iﬂ?ets 21§%ﬁ%ngné?ghggﬁ%mgxgwmi1101n

acepgdanee vatht ¢nst emididi@entanfathd Praseutdnventionpdhsingdd bé appreciated that
head 110 nmm

o By B0 e B AR PRl T 5
o Fuat; | TRaLAS, Bher FhARRxAlont 4F srotpfy IBAL it may be
utihzagxtiorgengrateethel flwkd/ menisewsd] 10 as long as the processing fluid can be applied
to a wafer surface and removed from the wafer surface to generate a stable fluid meniscus
on the wafer surface. In addition, as discussed above, other embodiments of the proximity
head 110 do not have to have the source inlet 1316 when the proximity head 110 is
configured to generate the fluid meniscus without usage of N,/IPA.
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| ess than a radius of the wafer. In another
enbodi nent, the proximty head nay be extend nore
w0 bas/oedeeo r adi us of the wafer. I n another enmboRPCTESL005/010154
the proximty head may extend 15 greater than a
di aneter of the wafer. Therebore, the size of the
fluid nmeniscus may be any suitable size depending on

[00183]Si ze Bfthetopfiek oF Bht éﬁ%oﬁﬁ%ﬁt,;ﬁgyg‘;; [#olpnPsre 2 set of the source

. processed at any given tine. tion, 7t shou
infps 23 3p reeset eff thelsauest outhet 2p5 ) xisei afithéemdcelihlet Bh§4, iset of the source

ofE Dot GeCCL Rt B o SBu c phralots el and processing
cHORd1#508b dhlurted Yitb bheEkof bebfiod e BHXEHIS ﬂhﬁ@%@ar%lélythe wafer 102,

posi tion in between. The 20 proximty ad 1
theveeise rémexss fhe dbABA| antithe pratesing clnestsy alpng yeitteany fluid film

ere one or .nore t s of wafer processing.
e e P TS e W0 1163) o6 GoReS infes 2156, the source
25 AR LIS 905 081 B iy AL oo
gepmeyisuch as/fonekample) cirduliropenibgdiriargit opedirg, squmsiopehing, etc. In
head, 110 i nc]J udes the source inlets 2156 and 2154 as
OnfeFRbAUMER), the suree dplstsyZl 501 apd 2154 sd thatseuTcsepticts RESS have
: Ut | et d t e 1 nle
cifS B Boflifhs. 1P skt BERMA G Mo € (FOURS BAICED may be any
suiahle sezepshdpes and?d:5Bonfl@ain] ddpeading ohSBe isideUgiid §4ap8 of the fluid

anot her EgLets/outlets pattern of a proximty head 110
memscys 14p fesircd i gonesind. g embadiment; the exiguin head may extend
' j j [ he oxim.ty head 1
S B0 il e PR B AR ARG B cxten
maro tharethe widiwet of tBOW2LD8In dridtied en®ER@HNIRAS prokifitd BeHdGRay extend
outlets 2158 may surround the source inlets 2154 and

greater tayys dvmetar of theopwafer. rhljerafiors, dbastizgef the Auid/meviseusumaly be any

suldfl SR8 bl e S By SR A i o g praessed at any

givenf timthelh ddditiing /it0siduld Be RpictiatedofhafttR! rokhity hORRE10 may be
110 i n accordance w th one enbodi ment of the present

PopifoBeft itbany suitablei ericatrtioni depending e thgwefdr progessiegdpdration such
i pecl t . nce.inlets 2156 d 2 as well. as

os, BF A8l PO AMIGE S ERRG 8 0B aeble BreBpn Beoveen. The

préXitritghead 1 EBmER Y16 be ifiorpbrhied ifi8 Wvedter Stb&dsSing Lpdem WHlele one or
one enbodi nent, the proximty head 110 does no

mqrp gypgs ef waler processing epepat®®s buy desenductad. one

di Lot imty head 110 i bl . .
O, 5 R 55 oSSR i s 10
acddrddlye - with onBhKbdRGeRPHF B ?fe@éhttiﬁ%ntitoﬂ.e ﬁp@a{lg embr?diment, the

described inlets/outlets patterns are exenplary i
proxamity icad d 10 Hia¢ludasyths sotumb | ivletsyPS6odnd D1 %t 8¢ Wl Btsdurce outlets
tterns Jbe used as long as. a stable and )
2186 % BF SBPRcifieal dhershres. QulTees,A L H gt duapmehithe source inlets 2154
and He1Bdhdce YREts Y56 BRE sulrBuR e SYGHEP t)fi’t;[éfs %f@ ement ation,
the proximty preparation system of the present
[00186knt | oFigiae 1 B illughlatesmnbibelr intetsowtlatspateatoM@b@kimity head 110

. reg raticza;a %Epaéa,us that may be controlled In an
in 3eR0 & Viagns gmiodigiept 8 the prieseh invegtion.n dn 4bis embodiment, the

proximity head 110 includes the source inlets 2156 and 2154 as well as source outlets

2158. In one embodiment, the source outlets 2158 may surround the source inlets 2154

and the source inlets 2156 may at least partially surround the source outlets 2158.
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the clustered preparation apparatus may include a

sender station, a proximty wafer preparation nodul e,
wapsasetei ver station. Broadly stated, waferBCT/US2005/010154

initially placed in the 15 sender station are

delivered, one-at-a-tine, td@lthe proxinity wafer

preparation nodule. After being proximty prepared,
[08186]and cIFegme WAE ellastaned 4 Rethed ghibnmRuBes bR O g, proximity head

recei ver station for being stored tenporarily. .
1103B Ascqrdineg Withyene gabadinent o4 ghespresenhintventiced I dhiks embodiment, the

PrERIRAR, O SELPL o Bt 31 08 AR o Nl ehdoure cutr

2148t Tmost cappdzeinatthe hate bal@ne1 SIHAY WRBind H@%ource inlets 2154.
clustered preparation 20 a {)arat us can be i1 nplenente

Intoae@ 1 > e QFQ}@@IWWaQJE’ Q@ odsarat mcledehwuratialets 2156 because,

. A iO e .cl eanj n etching, _ . )
i RABRAAH 8, SRR R, 1 50T s gt i i
withoue reppticatioas oD GRA/NE'S Ot | dA8EIdI Be %%c?a%é@'tﬁa[tf&% above described
. purposes of clarity of understanding, it wll be
inlgtsfonflets:paftpms e examplanyhiangése and thatm@yfsuﬁ?lg W}tlé dTtijtlets/outlets
. . . n‘B.

pallnPHAS HeREEl SR B A HEuR AL o grlfebfoy B PeesfiRes can bo generatea
[00187nt i OrYetartha, il"BAE @?&h}ﬁlgryt ﬁ’h}ﬁlﬂﬁ%ﬂaﬁ‘& | R gf’&{iﬁ’tg )})é(aparation

havi ng varying sizes and shapes 'such as those enp
syqtt;{ntq{gthﬁwfggeggtimregﬁglﬁ cag éei ingricmented iney Clﬁleﬁéreéif Wail'er preparation

i [ di , flat pane I splays,
ooRE86% 1 A ol B Ry S b B s o o,
b ' ' IV 2. proximi
e s G S R
prepp@tige madule, gind errebmiveristationw tBl‘D’Eddy?;&t%cB Qvaf@e lilgiﬁgﬂjy placed in the
t hi ' ende
sen\(f:Y"::lé1 ?t!re%goﬁ Gﬁeaagli?\%?@? %%ﬁ%gg%tggé, e’cs\iﬂslg %@(g{}im%gg’l@er preparation module.
. - - thod . f.or .
ATECBUBIA0 0 St By MR ot BBy o e e
statdQrb o baing, starhé tamgidnarily.c dopppsdcinged, thewhieh s%%c@;ﬁ@d) 18t need to be
h bstrate using a brus

ol 6L B e s i oneot i

e - .t he . rf . a in r,on .
il s ke Gy e s G LARERERE, Nl el Bl
appRradst canebé suplemieniet] tdicagy aut bosltiralis) eRBIFREE REFISE Yreparation

the front cleaning.chem stry being chemically
OPGEEEWB%‘T-& glegpipg cfdhéng, boifimgush)scr ubbi g i ut d .

' .as. recited in claim.i, e .

0 ehoq rer i WEIN o R ke o P nstmedesai o
purpdses e slatist rodtwndedsandingl) iTBYIMOBe afppafiit RS bt Anthges and

met hod further conprising: _
mo&iﬁcatttlho%s may be practiced within the scope of the appended claims. For example,

the embodiments of the present invention can be implemented to clean any substrate
having varying sizes and shapes such as those employed in the manufacture of
semiconductor devices, flat panel displays, hard drive discs, flat panel displays, and the
like. Additionally, 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 equivalents of the appended claims.

What is claimed is:
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appl yi ng a back neni scus onto the back surface of the
substrate, the back neniscus including a back

wW@b@andarw chem stry, the back cl eani ng chem stPgI/D8i008010154

chem cally conpatible with the brush scrubbing fluid
chem stry. 20 4. A nethod asgrecited in claim3, the
met hod further conprising: scanning the back surface
of the substrate. 5. A mt%reci ted in claim1l,
wherein the front chem str he back chem stry of
the front and back neni scus are configured to be
conpatible with the brush 25 scrubbing fluid
chend.st r yAsuethed foy cpraningahd dhyéng & flontcomdt Apdckatiface offa
u&hetfrﬁgt urface of the substrate. 6. A nethod as
SUbRIEte-dRe IFthod SOMPESIgher ei n cheni cal contani nati on
CauSKEsh RABYIFSHIRHECE ﬁﬂ?a%g‘of‘%tsﬁbstége Jsirrgéa ﬁ%ﬁ 5E@bBing fluid
preparation system the system conpri sing:
cheadsy)e6d10 PCT/ US2005/ 010154 -53 a brush configured
to brush sc%%b a, back surface of a substrate using a

br us$PORLOMphHingdhe Wash sgrpbbing of the hackxfrcacipphieg ¢ font
. 1 3 - b t .
A58 S, BP0k 965 B M g o

clizaolg cenfisige thef frét eleaning chahBiry bbiag cheldiakly bemgatiftt Reh the
sitioned_substantially opposite to the front head,
blaﬂ’eﬁ‘c@’r g guif cBemisyad and t he back head are applied
as a pair to the substrate when the brush is apart
fromthe substrate. 8. A systemas recited in claim?7,

wher®i n tAendiioids beied ih slaganf iguh@Hod furthbPcGapsibe
front surface of the substrate and the back head is

confScjiagithe frong gwrfacsof heswbsteate.f ace of the substrate
substantially synchronously. 9. A systemas recited in
claim7, the front head including a first front

condui t, Ansetitang réeitidtin eRAU] the IR0 filribef 9orﬁ1§1@s’ﬂﬁg:
condui t, wherein the first front conduit, 15 the
sec GRBYEbackanenisous oniedhe backtsurfeck 6f thasubstmiguibe backe

' t t bst anti.al | i mul ly. N
&L HRnd ShARcI SR ARt el A58 Rk BRing
cherlaftdlly tompatitie GAMAhOBRKh 6RABKIAS fluRiNGemidthi rd back

conduit, wherein the first back conduit, 'the second

back conduit, and the third back conduit are

Con 9T o iethdGhs BRI HaleR 5] the midifod ARRES S rislHg:

scanning the back surface of the substrate.

5. A method as recited in claim 1, wherein the front chemistry and the back
chemistry of the front and back meniscus are configured to be compatible with the brush
scrubbing fluid chemistry so as to prevent chemical contamination of the front surface of

the substrate.

6. A method as recited in claim 5, wherein chemical contamination causes

particulate contaminants.

7. A substrate preparation system, the system comprising:
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10. A systemas recited in claim?7, further

conprising: a front armsecured to the front head for
woreasigsthe front head into close proxinmty oPCT/H82005/010154

front surface of the substrate; and a back arm secured

to the back head for noving58he back head into cl ose

25 proximty of the back surface of the substrate

subsa biish adilfiguadd fohgusAdeuy 4 E%k%ﬁrf%&eoff afs%BEtrat!g ﬁé&ﬂ% ﬁ%}ush

A nethod for preparing a surface of a substra
ScRERbIErheBNENG si ng:  scanning the surface of the

T S 5 B o A1 o
2005 B HEEd e MR ORRE B dmtty to t?i bR&¢ %lﬂfa}g% Bgthgs ﬁgf{ate the

preparation operation on the surface o
back aeadeging pesitinmed @ubatm‘txally oppusitetertiegrant heasi ng

hr Qo Gop el o ok i Fapepliod s rigeiiadhe substrat

wikinpabeeh isagafde Wedntepe dry. 13. A nethod as
recited in ¢laim1ll, wherein the neniscus includes a

fluid havi ng a substrate surface preparation

t hod as_recited in claim11,
RS n” i SRTEASTCR! B Iprepat rn b om end iccuficued to

sc@rUﬂh%tffo%E SurfAee Bf'ﬁl%ssugﬁiaa,té)gn@th@ Ib?é"knﬁf{ag id &)%Tﬁg!ﬂf ngag)lf,the back

the substrate and stripping o ayer
surfhee afiihg substrate sub*ﬂarﬂmﬁyEMnoaﬂgl furt her wherein the

next preparation operation includes one of applying of

a layer onto the surface of the substrate and storing

t he gsubsty &hsfemn éélhe%ﬁed @nd@W Qhé ﬂ{)ntq{eg mé:;l}bcﬁﬁ glllrjsgffra%

of a substrate,
comﬂms t secenid Sooms camduit, hida thirdf ﬁ?cﬁﬁ c@fﬁdlﬁth Wh%tbﬂ’ﬁﬂk%ir@t fPéht 83énduit,

h g{gﬁﬁare the surface of the substrate; and appl yi ng
teaseg entreniws @gdébﬁtéurfirﬁ@némmiaﬁ@rworﬂgereslubgcmbetantlauy

.Ih f
s1rﬁ1h@aheéﬁ%§{ ‘?gt . o%gratl%g ach%rtgg gécg( c}{%]acg ?n iu eﬁgsltl E)Pﬁgceon?iﬂg a
secpg Ibycln@rﬂﬁlt,t d1d =sthird Ibdclﬂ&ﬁid&ﬁ Ush&emfithe Bre @aél@confdult the second

ubst ant i yd|rectlyfollowa plying of the
bagke¢And it r\antkl%@enfi Yek ponrduiltrage eondlgvsed topet aibstentiallys. A

qu[ﬁ{agg&hswﬁ&cbt g)gra%@ncl aim 15, wherein the operation

of prep surface of the substrate
i ncl udes, renoving a |layer formed over the substrate

surf ace. o .
10 A system as recited in claim 7, further comprising:

a front arm secured to the front head for moving the front head into close
proximity of the front surface of the substrate; and

a back arm secured to the back head for moving the back head into close
proximity of the back surface of the substrate substantially at the same time as the front

head.

1. A method for preparing a surface of a substrate, the method comprising:
scanming the surface of the substrate using a meniscus;

preparing the surface of the substrate using the meniscus; and
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17. A nmethod as recited in claim15, wherein the

operation of applying of the first neniscus onto the
waesaeeiof the substrate is configured to | eaREr/UR®05/010154

surface of 30 the substrate substantially dry. WO

2005/ 096910 PCT/ US2005/ 010154 . -55 18. A nethod as

recited in claim15, wherein the operation of applying

f f e
o PRk SRR RubE YA A5BEebSpyrate tatvas
prepaediwéthott pb%onmngetﬂﬁmhg@spdmwnt ed in claiml15,
wherein the operation of applying the second neniscus
ont o the surface of the substrate that vvas prepared
i ncl er
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14, A method as recited in claim 11, wherein the operation of preparing the

surface of the substrate includes one of a cleaning the surface of the substrate and
stripping of a layer formed over the surface of the substrate, and further wherein the
next preparation operation includes one of applying of a layer onto the surface of the

substrate and storing the substrate.

15. A method for preparing a surface of a substrate, the method comprising:

applying a first meniscus onto the surface of the substrate so as to prepare the
surface of the substrate; and

applying a second meniscus onto the surface of the substrate that was prepared
so as to prepare the surface of the substrate that was prepared for a second time, the
applying of the second meniscus configured to substantially directly follow applying of

the first meniscus without performing a rinse operation.

16. A method as recited in claim 15, wherein the operation of preparing the
surface of the substrate includes,

removing a layer formed over the substrate surface.

17. A method as recited in claim 15, wherein the operation of applying of
the first meniscus onto the surface of the substrate is configured to leave the surface of

the substrate substantially dry.
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18. A method as recited in claim 15, wherein the operation of applying of
the first meniscus onto the surface of the substrate is configured to generate

precipitated residue.

19. A method as recited in claim 15, wherein the operation of applying the
second meniscus onto the surface of the substrate that was prepared includes,

forming a layer of material over the surface of the substrate that was prepared.

20. A method as recited in claim 15, wherein the first meniscus includes a
first chemistry and a second meniscus includes a second chemistry, and further wherein
the layer of material formed over the surface of the substrate that was prepared is
formed as a result of a chemical reaction between the second chemistry of the second

meniscus and precipitated residue.



