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silica containing compounds in these gases are usually present at
levels capable of damaging lithography tool optics.

Typically, volatile silica containing compounds such as
hexamethyldisiloxane and trimethylsilanol adhere to lithography
tool optics, for example, projection lenses forming molecular
films. These molecular films can Physically absorb and scatter
light, which distort wavefront qualities. When distorted,
lithography tool images are abberated or misformed, preventing
accurate circuit pattern formation onto a reticle. In addition to
forming molecular films, contaminants can also degrade lithography
tool optics. For example; hexamethyldisiloxane and
trimethylsilanol can irreversibly degrade projection lenses,
reducing fabrication yields.

Contaminants such as volatile silica containing compounds
hexamethyldisiloxane and trimethylsilanol pose particular concerns

in microlithography tools. - Other common 1lithography tool
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less éﬁgﬂndo_éﬂinqa?f filter element replacements. Such different
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SUMMARY OF THE INVENTION

The present invention provides a filtering system for a
semiconductor processing tool. Preferably, a system of the
invention filters fluid supplied to a semiconductor processing
tool via a gas stream or flow path. In one embodiment, the system
comprises a first filter layer for removing contaminants present
within a gas flow path. The gas flow path passes through the
first filter layer and fluidly communicates with the semiconductor
Processing tool. Moreover, the system includes a second filter
layer for removing contaminants from the gas flow path, which
pétsses therethrough upstream from the first filter layer. A

system of the invention can overcome the shortcoming described
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compounds . For example, volatile silica containing compounds
hexamethyldisiloxane and trimethylsilanol can be present in the
gas flow. . In one ewmbodiment, contaminant concentrations of
hexamethyldisiloxane in the gas flow Ppath are higher than that of
trimethylsilanol. ‘With higher contaminant concentrations of
hexamethyldisiloxane as compared to other volatile silica
containing compounds such as trimethylsilanol, the first and
second -filter layers comprise phys:n.sorptlve and chemisorptive
media, respectlvely

For a gas flow having higher contaminant concentrations of
trimethylsilanol than other volatile silica containing compounds
such as hexamethyldisiloxane, the first and second filter layers
for a system of the invention comprise chemisorptive and
physisorptive media, respectively. Preferably, chemisorptive
media is capable of removing higher contaminant concentrations of
hexamethyldisiloxane as compared to trimethylsilanol. In

addition, a physisorptive media is also capable of removing higher



trinmethylsilanol than other volatile silica containing
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the figsy|tand geeeendirfilua¢inglawebsn tbe beol introduced to a
semiconductor processing tool. For example, a semiconductor
processing tool in fluid communication with the gas flow path can
include lithography, etching, deposition or implantation tools. A
system of the invention can be associated with such semiconductor
processing tools to filter gases circulating within the tool.

The invention also provides a method for filtering gas in
communication with a semiconductor processing tool. In one
embodiment, the method comprises providing a system comprising a
first and second filter layer. The wmethod also comprises
providing a gas flow path to the system. For example, the £flow
path is a gas stream comprising .volatile silica containing
compounds such as hexamethyldisiloxane and trimethylsilanol. The
contaminants present in the gas flow path are removed by the first
and second filter layers of the system. The gas flow path is also
employed in operation of a semiconductor processing tool. The

method of the invention can alsc be performed in any suitable
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Figure

Unless

meaning and

I nvent i on;
the invention;

5 is a representation of an exemplary filter layer of
the invention;

6 is a repreéentation of an exemplary filter member
layer for system of the invention;
7 is a representation of an exemplary filter member
layer for system of the invention;
8 is a representation of an exemplary filter member
layer for system of the invention;

9 is a representation of an exemplary filter layer of
the invention; and

10 is a representation of a method of the invention.

DEFINITIONS
otherwise stated, the following definitions provide

examples to terms used herein. Such definitions are

also intended to encompass any meaning that may be contemplated by

a person of ordinary skill within the art.



Figure 7 is a representation of an exenplary filter

menber of a filter layer for system of the invention;
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menber of a filter layer for systemof the invention;

Figure 9 is a representation of an exenplary filter

layer of a systemof the invention; and Figure 10 is

a representation of a nethod of the invention.

DEFI NI TIONS Unl ess otherw se stated, the foll ow ng

definitions provide meani ng and exanples to ternms used

erej n. Such d lnltlons are also |ntended to
Bt ok S o aml paad iedbaan iR et Bl dcedcsptration” ana

derivajarann Oheﬁédlfn Fonskally Wrididr t B8 Ht 1e9e¥0 of contaminants
008/ 008497 PCT/ us2007/ 016011 The terns "contan nant
present, Jau f r SE i SuFh 8§nddAt OF i4HP - anBor dexrRLPenshe level of

contamibeiraef éﬁmebé|b¥sé§f@htﬁéfbﬂﬁyelaﬁéuﬁggtaﬁbﬁégtsquantltles,
present in a fluid such as air_or gas. For exanple
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fluid |egmerunscapseneanti ong gdhe dasow | pacpat h. Mheonyabe flow path
passesseﬁﬂggugh the first and second filter layer to fluidly
communicate with the semiconductor processing tool. The first
filter layer is upstream along the gas flow path from the second
filter layer.

The medias of a first and second filter layer for a system
of the invention are: selected and arranged given particular
contaminant concentrations. Preferably, with higher contaminant
concentrations of hexamethyldisiloxane as compared to other
volatile silica containing compounds, the first and second filter
layers comprise physisorptive and chemisorptive media,
respectively. For a gas flow having higher contaminant
concentrations of trimethylsilanol than other volatile sgilica
containing compounds, the first and second filter layers for the
system comprise chemisorptive and physisorptive media,
respectively.

Preferably, a chemisorptive media is capable of removing
higher contaminant concentrations of hexamethyldisiloxane as

compared to trimethylsilanol. An exemplary chemisorptive media
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Such astrgfiishcam be used to demonstrate that trimethylsilanol
passes more rapidly through an activated carbon media than
hexamethyldisiloxane, although  these contaminants propagate
through conventional intermixed activated carbon and cation
exchange resin medias at comparable rates.

Figure 1 is a representation of a filtering system of the
invention. As shown, a system 2 of the invention comprises a
fluid flow path or stream 4. Preferably, the fluid flow path 4 is
a gas flow path such as, for example, a gas stream. In one
embodiment, the gas flow path is substantially air. The flﬁid
flow path 4 of the system 2 can comprise air and contaminants such
as volatile silica containing compounds. Examples of wvolatile
silica containing compounds include gaseous or vaporous
hexamethyldisiloxane and trimethylsilanol. The fluid flow pafh 4
can- also include particulates 'such as, for example, dust, lint and

manufacturing debris.
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is alscﬁ r#é{]g @ied co ano%ggkghshkfi‘ﬁa engonﬁ filter layer 8 Qf the

U o2t h condensabl es suc
systeﬁwﬂrocabbomxampkal|tMmeﬁlamd idpmﬂpauhmﬁ Rraspesi ¢hrough the

ano sphat.e arsena
seconciyé&?ﬁ f‘yﬁgg&e ?fh% %%5 Egn%r |a§1éis%;etf$(lg}?%\?f%ipgr layer 8 of
the sysve B.ofleidurstifatreecapapde 6f resmowiflguicbntaminants from
the fgg:(l_ngugllgevt Ipoa?thwI Eh th&ref%era%{l oW, ant hf:l_rst and second filter

layer feature different wmedias for removing particular volatile

silica containing compounds present in the fluid £flow path 4
passing therethrough.

The first filter layer 6 is upstream along the £luid flow
path 4 from the second filter layer 8. In one embodiment, the
first filter layer comprises a physisorptive media for removing
higher contaminant concentrations of hexamethyldisiloxane in the
fluid flow path 4 as compared to trimethylsilanol. The second
filter layer 8 of the system can comprise a chemisorptive media
for removing higher concentrations of trimethylsilanol present in
the flow path than hexamethyldisiloxane. Alternatively, a system
of the invention can comprise a first 6 and second filter layer 8
comprising chemisorptive and physisorptive media, respectively.

The system 2 can also comprise a third filter layer for

removing particulates from the fluid flow path 4. Preferably, the



In one enbodi ment, the fluid flow path of Figure 1
passes through the first filter layer 6. As shown,
wo b@sfobsspd flow path is also in fluid comuni BEt/UsI007/016011
with a second filter layer 8 of the system 2. For
exanple, the fluid flow path 4 passes through the
second filter layer 8. The first 6 and second filter
|l ayer 8 of the system2 of Figure 1 are capable of
renovi ng contam nants from the fluid flow path 4.
g_r?;erably, ghe first and second filter layer feature
. i fferent. nedias, faor renovin articular volatil : .
third fiitercolf¥Ehi g TN %l‘aré)‘g:é‘rﬁu%iaﬁ:et hg‘efilalﬁ d%f) Fow* EMeVEng
partic%@_blﬁeé ftﬁéﬁﬁ Eh@l tflle{ieih fﬂl}gtlugfpcft;.crlzl Thepddshg f théeethapegh. The
) is upstream al ong the fl ui ow_path 4 fromt
third JGdHRF f 1RYSF |Cé‘§z”e%°% %Fﬁpaﬁ*&dedb%%"r’ﬁ%%‘{‘, °Fhé9°"¥ﬁls:1‘§’feam along

the fiidild &1dw@YSEtE OAPELGRS thep W ELSOr pt bye serdirdl fHilter layer 8.
renovi ng i gher contam nant concentrations of

The £iwatanbt APAHISRIPANELLRFhe 24T § Prod Pt AYFEEY 2 can each

compris@TRar et { O themBERY| Sigadfbladhersecepd meider®y fayea system
8 of the systemcan conprise a chemsorptive nedia
of thef gnveatdAm G FREIPTSR ehtRMTIhstB ot r FHEtRY ghFQﬁBFS-

egaat érﬂb?éﬂﬁelfﬂ: ow pathy Adan shexagetbiidi £il @xAneember can

Aternatively, a system of the invention can_conprise
comprige 2 splerandtyecthdhPreysembeperos PesASEFsiiyltex elements.
As sho‘%E‘?,m S p%#%@etﬁmg BRY #i; QAL i1V &, TESi é’om}%:@f'ﬁ’@@ hVek¥iconductor

i€ syste can also conprise a third Tilter |ayer
processimg reao¥i A@ -par Brafenaiyly r ofheheE F4id d Eipyw PRER 4 of the

Prefer. : 084008 U 07/ 0 h
evesed {10, M FAODIOPUSE LT Bas0hlami, che
fluid righowi pathpar caoulke ebn f £buigheommyng cRtgRparita the tool 10

dispo%ac‘iss.irqg g,t hgér?{@&%l\ggt ;h%letamxrd%x{ itefd ayersgan bgna second
: i'sposed upstream or Jownstream a ong the fluid flow
filtempalaydrsr Smadre, f Eost &campkecohs farnangedysp de mpented or

couo1dl i) SIS frbRBhslooloblesys 807 o, coe
filterelbgessf arara bgstiomeouporaeeiinvamia obhearte@hpticseflter air
circulpa{tuj[r?gl ittl}/eroefir{.i I'ter el enments.

A first 6 and second filter layer 8 .associated with the
semiconductpr processing tool 10 can each remove contaminants from
the fluid flow path 4 such as volatile silica containing
compounds. Preferably, the first 6 and second filter layer 8
remove contaminants from the fluid flow path 4, which can fluidly
communicate with the tool 10. Exemplary semiconductor processing
tools include 1lithography, etching, deposition or implantation
tools. Preferably, a lithography tool of a semiconductor
cleanroom is a microlithography tool featuring a filtering system
of the invention.

In one embodiment, a chemisorptive media for a -first or
second filter layer comprises a cation exchange resin.
Preferably, a chemisorptive media for the first or second filter
layer can be chemically acidic. The chemisorptive media is

capable of removing contaminants such as volatile silica



In one enbodi nent, a first and second filter nmenber
can conprise a plurality of honeyconbed or pleated
wo Rdos@os4et enents. As shown, the system 2 of FPQUUS2027/016011
al so conprises a sem conductor processing tool 10.
Preferably, the fluid flow path 4 of the system2
fluidly communicates with the tool 10. For exanple,
the fluid flow path 4 can be in fluid conmunication
with the tool 10 disposed in a semn conductor
cl eanroom The first 6 and second filter layers 8
contalq'lair}i f%cg&ngéanal ©, rbeeser eg tf).l.lpe ngﬂgiﬁ %s, o:,'-: example, a
cou € sem con or “processi ng tool “10.
gas sexasapl.e, (The t:ihlehésdx@)tén@ cardbe | Hoor pureat Edxistit oor second

. the tool to fi r air |rculat ng.t re|n A r st
fllterangag‘Sfor?'chH' 5 a% silég*’a%&?‘ i £h9Pfe £13 pgth with
contanﬁ&ramduahopa@rsocxﬂs&mgmm@hlo Thie &i&&h:étﬁmﬁﬂethe invention

cont ani nant ?Lﬁf rom the fl UI flow

as
can cqRL{TT oasPRERA SETREAVE MFLconRthdeam PPET SPAREy ¥ opRe 2long 2

gas fldw Path ancbhegophysisbeptiagemeliiarenove contam nants
fromthe fluid fl ohfefath 4, which can fluidly

& GhAERF Qe SAATRY HEL LOOF  18YSEx &I ar SYSERR £ Bfidfoforinvent ion

can’ efpDELSEl HbnWHAAS tofpodersi WARGHARNY cHiFii ihg at least one
eposition or inplantation toqls, Preferabl y, a

cation | BfGHERSAR FESH of BB efFbndiethr toc| TR | Soptaminants.

Exempmle; Of { £ HO 06 APEYc6RQ! £iBaEYS ELaQ'e%sf lcloh@yriRG ney o @Rentfsorptive
i nvention. In_one enbodi nent chem sorptive

media r?étﬁ dehods FeL faprisatdng ﬁrlr:berfulé%r 1595 $e¢ generally

descriiidd Oln e¥CHBANGR LR os Pref £4aPbya, asChewl, 327Dt isV&10,128 and
nedia for the first or second filter [ayer’ can be

6,761 et CHhF?haé‘lrd’l GerRiy cheaPEBPERIPE Myliketererepabpgein. A

filte®! TRV NG, ,CONLAIN NGNS [UHGH as &@! afid e P MR 5 £
Liter | 000407 bCt USD00] 0100TT et al i ng c‘gic-)&rrp%ps oo

chemigprntsive | medifl ¢ auBANESVenocamRamiite ar gagrier material,
which Sid e&%nTﬁﬁEQ&”éﬁafegig gaa for the first or

second er |ayer permeabl e such that a
Krems féxamphbeh wudh a nonwoven composite material can be

polyester. In one embodiment, the chemisorptive media is a porous
divinyl benzene styrene copolymer including acidic functional
groups. Exemplary acidic functional groups include sulfonic and
carboxylic acid functional groups. The chemisorptive media can
feature a pore size in the range of about 50 to 400 angstroms (A).
Moreover, a surface area of the media can be greater than about 20
squared meters per gram. For example, acidic functional groups of
a benzene styrene copolymer can also feature an acidity 1level
higher than about 1 milliequivalent per gram.

In one embodiment, a first or second filter layer comprises
chemisorptive media particles distributed throughout a material

such as, for example, a nonwoven, fiber matrix or polyester

material. Preferably, chemisorptive media particles of .a filter
layer can include a cation exchange resin. For example, these
media particles can be chemically acidic. Such media particles

can feature exemplary particle sizes from about 0.3 to 1.2
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contam nants can pass therethrough. The system of the
i nvention can conprise a chem sorptive nedia upstream
w@eroodovgast ream al ong a gas flow path froma PCT/US2007/016011
physi sorptive nedia. Afirst or second filter |ayer of
a systemof the invention can'enploy a nonwoven
conposite material conprising at |east one cation
exchange resin that can bind to airborne contam nants.
Exenplary first or second filter |ayers conprising a
chem sorptive nedia and nethods for fabricating such
. filter layers are generally . described in U .S. Patent
millimgEerse (WY 5g4MOFPYET14R FEIHSITREIRG TS 6 FARSICte cany
for eﬁdﬁ{rﬁ@,arﬁavsrabypémwrahad RerRferpoce MaaficterA of about
filter layer can also be fa%i cated viga d%
0.3 mizppiliEgEroRest g A%h 4R FEUTRES ot ¥ hBnwoven
AC A ifal hb8iamabel il firybi 6k iseddmen tiEded layer of
and cal endered. For exanple, such a nonwoven cgn&g}sﬂe .
a systRit edifal than HevepeigRstid  PRRTIAUIEHDY BT ¢ oT removing
gaseouSNe TS ORRIAYEIR I ol 8c@1AL! Oudmpduriddy| fienzene air stream.
styrene copol ymer including acidic functional _ groups. )
MoreovBxenpthey eeewiecrpRévEomarddRoufRRi iF udERAR DN removing
particﬂggt_e%arw ' Caa_(ﬁéjsf%é&ﬁ‘als@éﬂUpais,ThEor_ example, when
chem sorptive nedia can feature a pore size in the
particudagesofaxdogresteary W0 sifgstEema mefia \BPEeFer, 1 another
emboditehtaC il e iy the BBdbAgC2I 1R INCRIS! dNaPh@beybtél of the
squared nMeters per gram For exanple,” acidic
inventfiomct camal cgmpayiseof a apbywiseapstiyieen&egdfol ymeAlicafxemplary
physis@ S%i@%@tﬁéﬁign f&"&éé&&éﬁéﬁ. JQ&Q%ﬁL FhQQCQPOQE$& carbon is

NNl equi val'ent per gram 1n one enbodi nment, a first

generallysetsscirfhédennl AY.ed. cRmipeiis e¥oschdni&Ut (A4 VeanddSa 582,865,
. particle distri%yn r H ggtﬁgjrg- such as,
which gge gﬁ?&n%%,l%c% (\EA%%%%Q %?Jg%ér) %r]f; rrx or poflyester
Rraifardaal 1y Pr ef ephlylsy soofpdniveor peidie nEdira parfirses @f second
-a filter _layer_can include a cat.i excha | n
i . t ted
filten la¥etm?E, %/héc"é’ée' HedPi pgrrl?l cT e%é)rg%ln e%'cr}%:lrh{%éaéf | yroreate
activaaeidli carfieh nediThepaphyslieerpdve eatdia exempl alyernatively
includgmg§ﬁgﬁ%€2g%gaéégﬂqgggg}iglg égcﬁ'gs,lgor example, described
in U.S. Patent No. 5,834,114, which is hereby incorporated by
reference herein. Exemplary synthetic carbon materials can also
be used in cémbination with activated carbon for a physisorptive
media. In one embodiment, a filter layer comprising a
physisorptive media comprises untreated and granulated activated
carbon, which is capable of removing contaminants such as volatile
silica containing compounds present in a gas stream.

The physisorptive media for the first or second filter layer
is fluid permeable such that a gas flow path with contaminants can
pass therethrough. The system of the invention can comprise a
physisorptive media upstream or downstream along a gas flow path
from a chemisorptive media. Preferably, a first or second filter
layer comprising a physisorptive media is capable of removing
higher contaminant concentrations of trimethylsilanol as compared

to hexamethyldisiloxane present in a fluid such as, for example, a
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WD 2008/ 008497 PCT/ US2007/016011 mllinmeters (nm

Mor eover, a chem sorptive nedia particle can, for
wex@sphsa97 have a porosity and average pore di aPer/@82007/016011

about 0.3 mlliliters per gramand 250 A,

respectively. A chem sorptive nmedia for a first or

second filter layer of a systemof the invention is

particularly useful for renoving gaseous or vaporous

nol ecul ar conpounds in an air stream Moreover, the

chenisorptive medi a can be capabl e of renoving
for exanpl e,

cas oBPEREU SOl P RRSSS SN D 83l UAMLns cincer

layer poaas a]lsro abet i‘mzaipablléodijﬁémo’(rhﬁgf iptt DEuBLESRd from a gas
filter |ayer of the ste of the, ipvention can

stream SRGH &8, %s?’é%‘f‘% Vew Bi Ear/‘@\hclé}@ﬁﬁﬁaﬁ?e greater in size

than rr[ﬂdpsa gwydd ve nedia is activated carbon. Activated

arbon is eral |y descrl bed in U S Patent Nos.
6c5>f‘es4f“5%t&f{ YYD, 865, TWHIh ArA¥eferély a system of the

inventiiaor Tt eﬂe@&’uféf ea@pce fttivie PrRI®g@R! V. wldath or depth

ai hysi sorptive nedia for. a first or second filter
imen ’é%lﬁ of PReSGEREMYaf HhEESTvERYPEN HACASdENURFRasedected or

adapte‘ﬁ?t ifeat echsear Ran The @Il\(r%'nsOrsgh'l\:ﬁ%n%@'t%xca@:rocessn. g tool.
ternat lvely _include synthetic carbon materials suc

Moreover, fa LkbRbl d2veds GabedlspPnerch, cpaRGHSN: filter member.
For exunite 114, swhkeh infedlSdLb¥ahne8mpBRiaked hylufﬁfﬁgng% pleated

herei n. Exenplary synthetic carbon materials can
Filtenm,elpmgnts BBNBPHat? oRLOREhSRECiRM &Ff cabouh forimeh. Filter

memberPyBESO! Ridate ndedha. ddpane Gﬂb%ﬂ%ﬂ{tr@tiéﬁéeand types of

| ayer conprising a physisorptive ia co
contamimendg: REePenyr ddul at Sésacﬁﬁmred é’arbbhpewhllayezs can also

compri SRR LRl IR DLAS 004 sl agetplat | ©

lica containing ¢ S present Tn a gas stream
Pfl’ h%l]s‘ﬁ%%i%@r svistemedan Bdiso heomprise on sciaeermldtimht @pparatus

by whi qu Q:ro dexd i de PELERAL] ?EJ.S.L ertegt){]rou a&u%gw ge.g}:nenance or

contam nanfs can pass
replacgme[nfl\;e [ nEDeﬂnpbéhryartywaproﬁesuchphylsmmﬂﬁam nefeéagenerally

cescriffs KEAT & (GUORLESRLY 00 488 [ LUIEGr R E 256, 0,
which fane elpereby incorporated by reference herein. A detection
apparatus is preferably in fluid communication with a gas flow
path of a system of the invention. For example, the apparatus can
assess concentrations of particulates and contaminants circulating
in a semiconductor processing tool. These concentrations can be
indicative of filter layer performance such that when volatile
silica containing compound concentrations exceed a given
threshold, options regarding filter Jlayer maintenance or
replacement can be evaluated.

A filter layer of a system of the invention can also include
sampling ports for fluidly communicating with a menitoring device,
which evaluates filter layer performance. Preferably, a sampling
port can be arranged between a first and second filter layer.
Monitoring devices in fluid communication with a sampling port can

be of any suitable type. Exemplary devices include concentrators,
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| ayer conprising a physisorptive nmedia is capable of
renmovi ng hi gher contam nant concentrations of
wo poosmodayt si | anol as conpared to hexanet hyl di BCT/0$20B016011
present in a fluid such as, for exanple, a 11 WO
2008/ 008497 PCT/ US2007/ 016011 gas stream A
physi sorptive nedia for a f irst or second filter
| ayer can al so be capabl e of renoving particul ates
froma gas stream such as, for exanple, when
particul ates are.greater in size than nedia pores. In

one enpodinent, a filter | r of _a st of
chromafRgERpPon GENISRTIT S Thy SHFPRBPES BhoroRiy T igpe thereot.
A filéept hl?ﬁéﬂegsﬂ ons. shrsafent allfy, thiel t énveayéondi wensi partially,
are selected or _ adapted,for use with a qgive .
substagERRLaHaRE GPTTUMAL nhit OOF & FBPeBU ok (7T particulates
or conhamghﬁﬁ@g_aLsr each ﬁgnprise a filter nenber. For
exanple, a filter. nenber can conprise a plurality of ..
Iﬁiéggﬁ&¥QQ4t%wf%%%ﬁ@n%?yﬁﬁvP%gaaﬁﬁ%&ﬁ“éﬁgd%ﬂﬁ fpvention can
have #ARPUEulthBER. thigd ebf rEshefrteidn spaddy esampapenda filter
on concentrations and types_of contam nants resegt
layer icara GPRPRiSSdin C%Y‘?PFéPnFéyéFaé’aﬁ‘"gn cq?:o?‘g?"f%% ys such as
a metal€endlosideN®haRad P rdeadatht@eifls foti bbeeeng for media
system can al so conpri se a detection apparat us

b
retainpench t GdeleIcHHeehhBROYSHi Pt il it&Fer 3XHUI T che system of

the {RISLENGRCERL ERhBEEEBNt orfXefBlal Y HotSfcdb&dChelements.
an apparatus are generally described in U'S. Patent ,
ExemplRoy. IOycagond 6S0SBEPEFE HRT 62288, $0G Ui TRegr gOrPELVe OoF
physis%‘i‘é)%QXré REQLRQY ateds byefeher aNGRNEIAIR, Sy debrplibeBly filled
‘ apparatus 1s preferably in fluid conmunication wth a
honeycgmbeld GWpepAIrusitursy st Bin ore t ELPAVBARFona Eddter layer can

compr i%)éa 1P lnﬁnc}lrietlﬁﬂzp PAMSs CER hASSFESMEOACEPpEALLRNS tofre .

ar_tl CcCu .at es and cpnt am nants ci rcu.l ati ng In a
Aarsmertinglorn, pr ofessEngrt selconthdsid ke ok e st PEng system of

the ix}%fe:nr%rng%n | odi cabi ve i fLE GhvhaY Yr RRGWTERCEoYRBric fibers
a en volatil'e silica contai ning conpound
arrangeghceimtat | @nscorveatigngilvemin hrishegd, epmpyAsing pleated

elemenr't:esq.ar diF’l%Jriel tf r ilsay§ r @&%%%%%%30% of an exemplary filter
layer of a system of the invention. As shown, pleated elements 12
are exposed on each surface of a frame 14 of the filter layer 16.
In one embodiment, the filter layer 16 can be used in conventional
or modified stack arrangements. For example, the filter layer can
feature dimensions suitable for convenient replacement of existing
filter layers in such stack arrangements.

Figure 3 1is a rebresentation of an exemplary first and
second filter layer of a system of the invention. As shown, the
first 18 and second filter layer 20 can be disposed in
communication with each other. For example, the first filter

layer 18 can be disposed on a surface of the second filter layer

20. The first and second filter layer can also comprise a cover
sheet. In Figure 3, the second filter layer 20 features a cover
sheet 22. The cover sheet 22 can be a polyester nonwoven

material. Preferably, the first and second filter layer comprise
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repl acenent can be evaluated. A filter layer of a

system of the invention can al so include sanpling
w@oeoos®od4or fl uidly communicating with a nonit oPCTIgS2007/016011

device, which evaluates filter |ayer performance.

Preferably, a sanpling port can be arranged between a

first and second filter layer. Monitoring devices in

fluid conmuni cation with a sanpling port can be of

any suitable type. Exenplary devices include

concentrators, 12 WO 2008/008497 PCT/ US2007/016011

romat o raphs ectronmeters ors_or

n SD
@ Che& BADT Rat T ons ™t PGS *Sor%t;l’YT'tgllegﬁ e‘{OIBf remeyipgmcontaminants
such atshero]ra/ceﬁte osul:ia@a pabxhtaih:_yng eubpbaﬁasal l'y or
&éﬁ)let‘g%fllter as st.ream rom articulates_ or
anfs? FTPAES LR 19 %5BPLlaryafij§pEmlayer of
a sysekd hefi neeet i gAveaRiohave any Sévhé@ﬁ?' e tyPe Ofiter layer 24
.construction. For exanple, a filter ayer can

compriSgFrf sEOYSEoARRYT ot t rdy ARE eFbRddpieatat (sheusRver sheet

comprid®es da MpbalyceReOBBvdiAi NdapeLi gl at eomELr g 5, o‘:he filter
screens for nmedia retainnment. As described above,

layer @44 QamgriRes fHrChemisQEPehyef ort REBYFASERPLSNSC awdla Figure

5 is GABYI g€ ﬁédpf:@éQhEQBEMﬁO@Fdaﬁl eQeoh 1a YPAY 1ayer of a
honeyconbed el enents can al so inclu chem sorptive 8’

Syste“bmfsu%%? piTvenkéanas Ast heed bythe pféullt%rl yaper 28 comprises
a Fir$0mpbeteldy Jééérﬁij cQ@ny‘éQ@Q%d i¥pe FhEUGE Y ik If‘a}ﬂé‘:‘? 28 also

enbodi nent, a filter layer can conprise a nonolit

1“"1“‘3&% sty m@ym*dﬁj Cii‘ﬂmo%t?@u@llutbe AlireEnegpivesl ghest 30.
Hudnig1HFy Seeoad féﬂé@is ?ferflql.f é}sxgﬁgm Y &h%r}rgtem of the

i nvénti on can be a mat woven or woven pol
1nventfl|°é’erscalarr§ﬁg@é-'l+sﬁto Eitoemingi oral anwn-ffilieeerlng nonwoven

teriSQPriss lea I nt re 2 is
maceriBAB LS00 BEABL BRI S OIE * ydprgpgene or any
combingfdiomm drhees§i .nvenFioon. ekan@i@m apl eatved ekbremt Scib21pr1s1ng

f f
ritcertih BRI TREP UL 068, Sl WhnddhelallS grepenc in o
gas sti@¢zgarpdesisgdtherethventhonala covebdishieett Yaartkalso be used

to retdd rrifmlggzqg{)gzémbe': roexa elaet'eé heelérlnle;n% Ia&%r a{:gdrjition, a cover
sheet can retain given wmedias such as, for example, activated
carbon or beads comprising a sulfonated divinyl benzene styrene
copolymer. Preferably, a cover sheet for a filter layer can
comprise chemically inert materials such as, for example,
polyester or polypropylene.

For example, a filter layer of a system of the invention can
be retained by any suitable container or framework. Such
containers or frameworks are also useful in facilitating filter
layer replacement. As described above, a filter layer can
comprise a filter member having pleated elements. Pleated
elements can increase filter member surface areas, which can aid
in removing particulates or contaminants present in a gas flow
path passing therethrough. Figure 6 is a representation of an
exemplary filter member of a filter layer for a system of the

invention. As shown, the filter member 36 comprises a plurality
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feature di nensions suitable for conveni ent replacenent
of existing filter layers in such stack
wa@eooaoeRpents., Figure 3 is a representation oPCHENS2007/016011

exenplary first and second filter |ayer of a system

of the invention. As shown, the first 18 and second

filter layer 20 can be disposed in conmmunication with

each other. For exanple, the first filter |layer 18

can-be di sposed on a surface of the second filter

| ayer 20. The first and second filter |ayer can also

c ise a cover _ sheet. In Figure 3, the second )
of p 1?a|qi %ref I?/%?tﬁogPeat %ngl é’r]fccﬁ}'g? PifREedo9leprpts & comprise
chemisshaati P @ancies bsppbyesé ehe@davwoven naterial .

g?.refera l'y, the first and second filter |ayer conprise

THHMG 2008008 4FFPEEPFUSIE3P0 19D 13 e IR )t £éter member
of a Physesolnplicte FEEi a kYt NEhEORLIERANS SHSNsRSwn, the

vol at‘igée siljca containing conmpounds.  Figure 4 is a

filten o PEURAFat ith of CTRTE&T| afy PIWRALiEYer Off @lements 42.

Prefer3#ASM thel kel dniefd | @B. A% SPIBrelNCihtdbl & | 8¥85rdfon type
conprises a cover sheet 26. |In one enbodi nent, the

SEXUCHEFe % Sheet e cBRPIFSEECa dfolcpas R FRFAERNEA Hat ar container 46

having™ &f ermkint t14e fhhderpalRryeso24s6LNPLI _Sgésa stream to pass
chem sorptive or physisorptive nedia. Figure % I'S .
therethroyugh . oples cRdi FoAN0f FdgUSEN| &Sy 2i Memrdseppatgfon of an

exemplarySY8i BFLL nidifhd VRt iapnfaﬁﬁeéh el Ne léersg B of the
. 28 conprises a first 30 and second ‘cover sheet 5
inventyed .f i | t ERgMawer 8285hPWe & ncf desr a nydyeporid onadprising a
plural‘i't;s,/pQﬁieQa:EE}n%ﬁ‘@sf F&?t T8V eheS %ﬂﬁ}o&q?erﬁﬁ,e%@r¥1§8¥gfzs 54 are
shéets of filter layer of a systemo e I nvention
sequengigldynmierted| oy engortaiorer | 56 ecbngmonwey e plurality of
accordlBRehHe’ SUl-As- 0| yESi Sl ,mgpéy@&g%? RO ¥RLORY| ene
or any~ conbination thereof. For exa e, a cove
Igheemnecoppydcsimentt,i | teer ifid teonwdwarerated | @ s syatem of the
: f; v, Lcul ate resent_ | as_strea ssikn
inventiBHP V&P AL P%@E anP % 9 i
therecf‘ahrouglhl.g Cover shee Xé:lg%g%?ssegé‘nusegg@%b 10% exchange
resinsr cpai f cladvasec @bk Uries caff diighenethsn dboaddBbbomilailiters
per gr%%".er Preferably, an exchange resin of a filter layer of the
system of the invention can be a cation exchange resin having a
concentration of chemically acidic sites of about 1.8
milliequivalent per gram. For example, an exchange resin for a
filter layer can include a surface area of about 45 squared meters
per gram. Exemplary resins for a filter layer are commercially
available under the tradename AMBERLYST (Rohm and Hass Company,
100 Independence Mall West, Philadelphia, Pennsylvania 19106).
Preferably, filter layers of a system of the invention can
be fabricated to exhaust over comparable periods of use. For
example, the invention contemplates use of filter layers that
concomitantly require maintenance or replacement. In one
embodiment, a filter layer comprising a chemisorptive media can be
fabricated to be thinner than a layer featuring a physisorptive
media as Physisorptive medias tend to exhaust prior to

chemisorptive medias. A filtering system employing filter layers
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sheet can retain given nedias such as, for exanple,

activated carbon or beads conprising a sulfonated
wal2asoyd49benzene styrene copol ynmer. Pref er abl pCT/852007/016011

cover sheet for a filter |ayer can conprise

chemcally inert materials such as, for exanple,

pol yester or pol ypropyl ene. For exanple, a filter

| ayer of a system of the invention can be retained by

any suitable container or framework. Such containers

or frameworks are. also useful in facilitating filter

| er replacenent. describq% ahav %t e
that ?éﬁéu % Yr5e S5 H ‘N%l%nﬁﬁflo av?%g% < é £t g%%%tgperatlon
costs Ebeamﬁnbokﬂdamxmg @ny putenaselfdeBtlmenber surface

A Dokt oapF SRR AL AL 41 G BAPTEpALE; s irer layer o

a systdielc Mghhvéhgior. 6 I8 anéeprnbsdihmahton thfe a':rllter layer 62

exenpl filter nmenmber filter layer _for a t .
compr:lﬁestnpr?e%)%lqﬁle?ﬁ}r' Fce A@rgﬁo%\hi‘t?‘!ﬁemFW?E?f SOV S t% filter

layer COIPERBET o ilEedl &t ¥hethd s¥YOH2HOS/ QQB@szn.sorptlve media and
PCT/ US2007/ 016011 of pl eated el enents 38. Eacg e % ced
bindey, gypeVaFEREALS -38 F? EeT ch8¥FLols i SRR opPe fabricated as

generPhsi 885pLi¥EANRAI ay. & gbaEert] Nox .M epf2o€Nb8s| 08, aho 656 and
an exenplary filter nmenber of a filter |ayer for

5,387 s1AQ erlptCh R ¢ nBAPFBRT2BEIsREWASERREDCR 1% e e ferably,

a f 114:%::C0‘TB.5/‘e§eS cdmPhilsdld Y aof nebRMeshBrdde ﬂ@éerﬂﬂﬁ’er member
he el efents 42 are pleated into an accordion ty

lncj-u%qsf udt mestigy dfproseryQur £ EXATBESr et ﬁ@E‘PPﬁ15e material

6a. FRA'BLIAGEr46vyphawtEa 41 (n 481 s dubagkt2Bdl@ed® tifthe media
streamto paSs therethrough. In addition, Figure 8 is

to al@ib%ﬁ#%%@n¥%$¥%ﬁfof an exenplary filter menber of a

%fé hay gr fory, %ﬁéﬁééﬁ@a@ioﬁhgf INVEIE Q8- OFF g:lﬂee thvention.
[ter 52 conprising a plurality of

The m@t@@nﬁé 5& peir formeshiiodi fifekier theds eAbHEaMsSugte as a fluid
flow g?qﬂe@é f%’ ﬂlxiatag MR GONEahNGLe Syt Chcﬁﬁtﬁ’iyﬁgga@lon with a

uralit cordi‘on type structures 58 f
semiccpmmmq:tacgrageo{:essep'gng:ool As shown, the method 66 comprises

a step 68 in which a filtering system of the invention is
" provided. Preferably, the system of the invention comprises a
first and second £filter layer. The method 66 also comprises a
step 70 in which a £fluid flow path is provided to the filtering
system. For example, the fluid flow path can be a gas stream
comprising particulates and contaminates such as volatile silica
containing compounds.

In one embodiment, the method 66 comprises a step 72 in
which contaminants present within the fluid flow path are removed
therefrom by a first filter layer. For example, the flow path can
be an air stream comprising volatile silica containing compounds
such as hexamethyldisiloxane and trimethylsilanol. As shown, the
method 66 of Figure 10 comprises a step 74 in which contaminants
from the fluid flow path are removed therefrom by a second filter
layer. Preferably, the first and second filter layer comprise

chemisorptive and physisorptive wmedias, respectively.
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I'n one enmbodinent, a filter layer of a systemof the

i nvention can conprise an ion exchange resin. Such ion
wexohamye’ resins can feature porosities of hiptiEFUSI00AMG011

about 300 mlliliters per gram Preferably, an

exchange resin of a filter layer of the systemof the

i nvention can be a cation exchange resin having a

concentration of chemcally acidic sites of about 1.8

m | liequival ent per gram For exanple, an exchange

resin for a filter layer can include a surface area

. S d ter er gram enpl ary resins _,
?%réggghtégfi %%%é’r%’a:%lecolﬁne’r%?%ia aglfya a%‘f%b?‘ﬁ ufg&end filter
layer t fort raadsystremA, of BEREYSInyRohiroandaidas Se@@l&?{t@@lf andOGirranged
: I West ., . Phil adel phi a, Pennsyl vanja )
given 1@%3%ng§%%$e¥§b=tﬁuﬂaﬁter c?%?%f’grg“?igr?yst erfi ﬁé?ﬁ%bly' with
highen nvepttamisant beohaleniteatd@driso exhaU?éxaMﬁl:hyldisi_loxane as
0 [ ab eriqods.qf use.. For exa e, the Invention ]
compa O Pl el T 15 e IR coREBARIGRe | Jhe Tirst
and secondrEilment angeee qommlﬁ%@ﬁéiséﬁp@ﬂﬁe and ctnemisorptive
. embodi nent filter_layer conprising a chem sorptive i
media, o HEPRSAEHELY nor | BYEA o BLOLA nhPY: hRAtR | Hparing  higher
contanfigeiny i ghcemtyst SOiPtoF erriMdtByasiPhKSIS@hRAH W her volatile
... edias tend to exhaust prior to chem sorptive nedias.
silicdy CoRERtRRGIs FAMAUKI oyFRE Mish FRgoRecoms Woilter layers
for tRE0&NOSAR7 IHmbrist004hAke8LpLiRal eXHaYHy OV rptive media,

cqqparable periods of use can reduce operation costs
respeqiiv&isol i dating any potential downtime. Figure 9 is a

TRPRSEdRt 6 ONopf FaguexenR ansd ic!én?ﬂri@é@rao%te?. 76 in which
system of the invention. In one enbodinent, the Tilter .
the er% r T4V R i 48s iatmghicad f ke e aarsemiconduchenberocessing

tool. Morep¥gterhBeyfi| tole |SYSEeH2i 8N EOBRY | 5.’1% a isyfosed in a
, _Chenmisorptive or physisorptive nedia and I nder type
semicopehigtion Clegnreont er Apagiesceibesh aiwveabrikat 64uad flow path

; : [ b ten 4,0 .
FrusaigeIsal ook DSEhOI Saffl e brinhl, By rrusa eron

path cpgx eerce vk coratrication with|aetithypgraphy tool such as
a micrX MRS, gl sur fage n@%é'%éegf%%&e 10 can also be

performed in any suitable order, for example, removing
contaminants via a second filter layer prior to a first.

While the present invention has been described herein in
conjunction with a prefei‘xjed embodiment, & person with ordinary
skill in the art, after reading the foregoing specification, can
effect changes, substitutions of equivalents and other types of
alterations to the system or method as set forth herein. Each
embodiment described above can also have included or incorporated
therewith such variations as disclosed in regard to any or all of
the other embodiments. Thus, it is intended that protection
granted by Letter Patent hereon be limited in breadth and scope
only by definitions contained in the appended claims and any

equivalents thereof.
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i ncludes a nedi a di sposed on, for exanple, a conposite
material 64. The binder type material can al so be
WO paogoas4eed to the nmedia to aid binding therebpdT/US2007/016011
Figure 10 is a representation of a nethod of the
invention. The nethod 66 is perfornmed to filter a gas
stream such as a fluid flow path conprising air,
whi ch can be in comunication with a sem conductor
processing tool. As shown, the method 66 conprises a
step 68 in which a filtering systemof the invention
is provided. Preferablytfxiygysten1of the i nvention
conprises a first and seton ilter layer. The method
What 166 calaSenerDNpsdi ses a step 70 in which a fluid flow
path is provided to the filtering system For
exanple, the fluid flow path can be a gas stream
1. ACOMPTESENEgPakkiced als andengobadiuaties midesising tool, the
. volatile silica  containing compounds. |In _one_, .
semicoafeHITe PrOFRESABEN SRV tOMFrYEs Goupupigatign with a gas
flow PHEEN combaiRalt Sceheafhantbhi nwhBeelihui ehél ayapatilow path
are renoved therefromby a first filter |ayer. Faqr
comprigespl e, tHINeHW pat FLRAFPTHRARE air sFPBERPLTations of
hexamet PR i3 MbVOh &t khEnSid: G198l i TAREL CORBRUNES] téKLAg system
as "hexanet hyl di si | oxane and trinmethylsilanol. As
compristig\®t, the nethod 66 of Figure 10 conprises a step 74
d Ne VR €h eGoREIMNANLS £dF OPLhBG i hhUichHd N RaidE affom the gas
renoved therefrom’by a second filfer |ayer. . .
flow pxtdf apadsingt Rherptbrongh. swdbereim |the %133357%? EdhpPFsdayer 1s

en.gor pi| PhYSESOE Pt | VS B Asnt I eSRGfdd MOt Yeions  of
capabIf RE) CERIEYIRO PARERSEDY) 016011 As described
hexamedfinulalis heoxmne ashah trineshyhndlaaedndabd ter | ayer
for_ a sys t ' i € : 404 th
A Y T
flow Paeher allerein t bhehiggser f£towt patianpassaseithwaigdnstbe second
. hexanet hyl di si |l oxane as, _c ed. t olatile
fllte%ﬁiﬁ%ﬁfc ?%T%?%gg%%ﬂpéﬁﬁdggggﬁeg%ﬁﬁsg Ii%’&g&'s'econd
filter layers conprise physisorptive and chem sorptive

2. The filtering system of claim 1, wherein the gas £flow path

comprises air.
3. The filtering system of claim 1, wherein the second filter
layer is capable of removing higher contaminant concentrations of

trimethylsilanol than hexamethyldisiloxane.

4. The filtering system of claim 1, wherein the first filter

layer comprises a physisorptive media.

5. The filtering system of claim 4, wherein the physisorptive

media comprises activated carbon.

6. The filtering system of claim 1, wherein the second filter

layer comprises a chemisorptive media.
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medi a, respectively. For a fluid flow path having
hi gher contam nant concentrations of trinmethylsilano
WO bas/oas4ber vol atile silica containing conpourdEpUS100B016011
first and second filter layers for the system
conprise chem sorptive and physi sorptive nedi a,
respectively. The nethod 66 of Figure 10 al so
conprises a step 76 in which the fluid flow path is
i ntroduced to a sem conduct or processing tool.
Preferably, the processing tool is disposed in a
sem conduct or cl eanr oo descri bed above, .the fl uj :
7. Thpowf S ing ufYFyefo nFAE%i”@s %m t‘%‘?’ﬁ%lflo&h.e F':(‘)]"lrlérhligm:pt_'lve
media E%ABPL8est Re chltiich fdx@Marp reaAim be in fluid
communi cation with a |ithography tool such as a
m crolithography tool. The nethod 66 of Figure 10 can
8. TRkS ¢ 118 e NG APBEeh NoANY¥188nt 8D @heréen dlof exeipheexchange
removing contam nants via a second filter |ayer prior
resin cemMRTrisest 8 WHiViath PgHaETeh S TR i%‘?P‘F]i%‘“‘B%en
descri bed herein in conjunction with a preferred
enbodi ment, a person with ordinary skill in-the art
9.  Thit ddltewing SYRCe®re§orhgi¥pdei MERSigh, tRend1BiPYRL benzene
h |t 4 i Ml B St PBHa Ot eHubY Pes
Styren%f @g%l%;i ra%%d%l%i ésq{/safcglm or method as sgt f%rt h
herein. Each enbodi ment descri bed above can al so have
10. ! YIEH OF: AGCOLDREANCT of NALRIAN SUCh iR ONEnaS acidic
Isclosed 1TnTegard to any or all of "the other
funct iembddiorens cofRIsises 3 sSukianbe ekt TPReELeRRONITOUR -
granted by Letter Patent hereon be limted in breadth
and scope only by definitions contained in the .
11. Tapperticktetmmas apdtamy ofquictaliant sLQherwperein \phe acidic
.2008/ 008497 7,0 | NS ' [
suncticgaty SRL qatrrbiey & SRt e Gl dtargr iohed 826up
processing tool, the sem conductor processing tool in

12. 'Ithl.eUi 9128%%‘36‘%&8{‘&4“ to'% % B 1, wherein the first filter

layer comprises a first filter member.

13. The filtering system of claim 12, whexein the first filter

member comprises honeycombed elements.

14. The filtering system of claim 12, wherein the first filter

member comprises pleated elements.

15. The filtering system of claim 1, wherein the second filter

layer comprises a second filter member.

16. The filtering system of claim 15, wherein the second filter

member comprises honeycombed elements.

17. The filtering system of claim 15, wherein the second filter

member comprises pleated elements.
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fl ow path conprising contam nants, wherein the gas

flow path conprises higher contam nant concentrations
w@boosiassanet hyl di si |l oxane than tri met hyl si | anoPCT/UB®07/016011

filtering system conprising: a first filter layer for

renovi ng contam nants fromthe gas flow path passing

t heret hrough, wherein the first filter layer is

capabl e of renoving hi gher contam nant concentrations

of hexanet hyl di sil oxane than trinmethylsilanol; and a

second filter layer for renoving contam nants fromthe

as _flow path, wherein_th as flo at h_passes ,
18. Tt%ﬁr ofu’gilt?ﬁg"’%e@é’ﬁ&emf i Pt eiﬁ?‘gﬂ}‘erj‘ u p&%’gggﬁ’ﬁ‘ ?%Fﬁ { fgmiconductor
proceskiihgt thdit @k laayarchcyraey fiidéeri ng system of claim

1, wherein the gas flow path conprises air. 3. The
filtering systemof claiml1l, wherein the second filter

19. THYeEilBetdRgbls teni eoBVidmaithgher, cohéaginanithe lithography
.concentrations of trinethylsilanol than

tool igegaffdcHplditdiamseaty, “oYhe filtering systemof claim
1, wherein the first filter |ayer conprises a

physi sogft ive media. 5. The filteri ng system of claim
20. M figheseingt AESPRYsiiRN ;i femifpafucEsrpmRRRessing tool, the
semico?xﬁtdc@xed%f@égé’giné- B fiht ening syYSh@imPEathidahMwlith a gas
wherein the second filter |ayer conprises a
flow phshi sePPPrieingdi aontemiwrnbeg/ Ogsaugin the gas flow path

comprizel UﬁZQR%éOlf&}EameJH@ fddd &I R SYSAEMIH  €han@By1silanol
wherei n“t he chem sorptive media conprises a cation
than hﬁmﬂmgkﬁ¥ld¥§iﬂ?ﬁEHQ?m¥m¢If¥#¢¢ﬁﬂ%$s¥ﬁﬁ¥ﬁp §P@Pﬁ}?}n9:
Whey 8i0 Eﬁftéétw%¥é?“%6@9§ mb§3hE cOMEmigrfc sl ¥io! the gas
%enzene styrene copol yner. 3 The filtering system of i
flow peitdi rpd@ssimereherehbraughnywhsaeiondhsstifeple filter layer 1is
copol ymer | ses | di ' ar, ti £
cep OO SRVLEES B SHOGLOY, D ariations o
trimethylsilanol than hexamethyldisiloxane; and ’
a second filter layer for removing contaminants from the gas
flow path, wherein the gas flow path passes through the second

filter layer upstream from the first filter layer.

21. The filtering system of claim 20, wherein the gas flow path

comprises air.
22. The filtering system of claim 20, wherein the second filter
layer is capable of removing higher contaminant concentrations of

hexamethyldisiloxane than trimethylsilanol.

23. The filtering system of claim 20, wherein the first filter

layer comprises a chemisorptive media.

24, The filtering system of claim 23, wherein the chemisorptive

media comprises a cation exchange resin.
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functional group conprises a sulfonic acid functiona
group. 11. The filtering systemof claim 10, wherein

wo b@saas4di ¢ functional group conprises a car bPXyUSI07/016011
acid functional group. 12. The filtering system of
claim1, wherein the first filter |ayer-conprises a
first filter nmenber. 13. The filtering systemof claim
12, wherein the first filter menber conprises
honeyconbed el ements. 14. The filtering system of
claim12, wherein the first filter nenber conprises

pl eated el enents. 15. The filtering_,system of .c|ai , .
25. Thper ELhteRéFecSHFHEM t KT 1S }mcoﬁ%risgggf%ﬁﬁxnéﬁé- cation

exchandé | t&&i ReABRpriss Ahaitiihier begzeysi evyaferd atapdiymer.
Wwherein the second filter nmenber conprises
honeyconbed el enents. 17. The filtering system of

26. TheA By 1Berthg ebpstha S@FON@ it er2s Teesreprilses divinyl
pl eated el eménts. 19 WO 2008/ 008497 PCT/ US2007/ 016011

benzenq gstyhene| FERPILHHCYy SORRFEFSS SmaEidiferBiiftiyas 9roup-
sem conductor processing tool is a lithography tool.

19. The filtering system of claim 18, wherein the i
27. Thet hfgidaeming oslystem eEr of LehBgr #5hy (BTeD. whe acidic
runcribhhl CELBASKSRBIICAL 3 SRILANUIG A P acesRaL [ §Pbup.
e ém Eonduet or processing tool in fluid
communi cation with a gas flow path conprising.

2g. RN FMHRANLS, V“"bf‘#se&élnthéfgaélﬁlhaw RSt h AWdisesthe acidic
Irghér contam namt_ concentrati ons of trimeth | silano

functibhad bevapecoypdiiscsorarerhder¥ic tagidgiugaetippal group.
conprising: a first filter layer for renoving
contam nants fromthe gas flow path passing .

29. Theerftlrenghy shetennofheldimt2i | wheredyerths second filter

capabl.e of _renovj. \Qhe! Lopd.am nant concentrations
layex Sf’{%p oSt ﬁ‘ylpglgqga{'%%than hexanet hyl di si | oxane; and a
second filter layer for renoving contam nants fromthe

30. T%%Sfiltering system of claim 29, wherein the physisorptive

media comprises activated carbon.

31. The filtering system of claim 20, wherein the first filter

layer comprises a first filter member.

32. The filtering system of claim 31, wherein the first filter

member comprises honeycombed elements.

33. The filtering system of claim 31, wherein the first filter

vmember comprises pleated elements.

34. The filtering system of claim 20, wherein the second filter

layer comprises a second filter member.

35. The filtering system of claim 34, wherein the second filter

member comprises honeycombed elements.
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fl ow path, wherein the gas flow path passes through
the second filter |layer upstreamfromthe first
wo pdos@os4bayer. 21. The filtering system of cl aP@1/B82007/016011
wherein the gas flow path conprises air. 22. The
filtering systemof claim20, wherein the second
filter layer is capable of renoving higher
cont ami nant concentrations of hexanethyl di sil oxane
than trinmethylsilanol. 23. The filtering system of
claim 20, wherein the first filter |ayer conprises a
enLs ti.ve nedi.a. 24, The.filteri systemof claim
36. ége nkm%%%rﬁn?héym F pE1oE™ édi & pskhegsecond filter
membeIc atonpr ExeH apfeatedi 8lekd@nt¥®. 2008/ 008497
PCT/ US2007/ 016011 25. The filtering systemof claim
24, wherein the cation exchange resin conprises a
37. Thei syl theangnesyudnense capalinmeo, Abneddenl thkeddi conductor
system of  claim 25, wherein the_divinyl benzene
proce%’%/’ﬂ%ﬁ'é’%pb? et TERAGFRRRYE BACAei dic functi onal
group. 27. The filtering systemof claim26, wherein
the acgidic_ functional group conprises a sulfonic acid
38, ThfhcErdhEr D upysbem FEP%@r i1y syoexpisr ehaj fhithography
tool id/.a Wi Rb1H thega&bEY Ctobunctional group conprises a
carboxylic acid functional group. 29. The filtering
system of claim 20, wherein the second filter |ayer
.39, KONREERed 2 AwsSi 80 pLivRgMedA 30, ThefildsldGn
. systemof claim?29, wherein tthhe physisorptive nedla
semicPiiide PERIFIRIRY teebonthaimethedf chmpriisgngyst em
| f , f Rt prst filter [layer conprises
ﬁg:f?‘ﬁdgitr{% iz%tgérm@n%ﬁ%lg%gg%{:éﬁrhe filtering system of
RINIHZg a’hersi fldwe paskttei ther fidgmeingospstees gas flow
: conbed el e 33. ' ring system of .
comPrllc%lq' gﬁfn 31, g'\/\/ner eﬁﬁg{lﬁg fir S%J}Ftl%‘{déégnir:renberc%%crr%n?tlgae%lon of
hexamgyhydcddd idierame or trimethylsilanol;

removing a higher concentration contaminant £rom the gas

with a

flow path via a first filter layer of the filtering system; and
removing a lower concentration contaminant from the gas flow

path via a second filter layer of the filtering system.

40. The method of claim 39 further comprising employing the gas

flow path in operation of the semiconductor processing tool.

41. The wmethod of claim 39 further comprising providing the
filtering system indicating a first filter layer for removing
- contaminants from the gas flow path passing therethrough, wherein
the first filter layer removes higher contaminant concentrations
of hexamethyldisiloxane than trimethylsilanol; and

a second filter layer for removing contaminants from the gas
flow path, wherein the gas flow path passes through the gecond

filter layer upstream from the first filter layer.
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34. The filtering systemof claim 20, wherein the
second filter |layer conprises a second filter nenber.
w@2008/00839f i | t eri ng system of clai m 34, wherei nPC®S2007/016011

second filter nenber conprises honeyconbed el enents.

21 WD 2008/ 008497 PCT/ US2007/016011 36. The filtering
system of claim 34, wherein the second filter nenber
conprises pleated elenents. 37. The filtering system

of claim 20, wherein the sem conductor processing

tool is a lithography tool. 38. The filtering system

of claim 37, wherein the Lit aph tool IS
42.  TRecMRTahgPEphGL o8I 32 3§urgg%§ h%%m? ot 1Pt e%%véln gan air
flow tbNcEENFUNteaihgnsyistléma sem conductor processing

tool, the nethod conprising: providing a filtering

system providing a gas flow path to the filtering

43. THh¥SHRPhoERDH |OVRik OFPI EGtOBed bb@xb&tl‘isd.@fg aniltanting with the
concentration of hexane%ﬁyld|5|loxane

second( FihEeRy LS¥PANSHAt SROVVRT L HHRTor BURUBHITEE | gRacentrations

of trlﬁQEh9ﬁbE§Hho&fQﬁhhh%eisheﬂﬂymaﬂyﬂﬂbﬂaﬁea.flrst filter
layer of the filtering system and renoving a |ower
concentration contam nant fromthe gas flow path via a

a4, Tﬁ%c%lég:lfdd tef Layeh @fo the-dndst eébﬂﬁrﬁ}éihgmffhﬁ:‘efﬁhﬁj the gas
of claim39 further conprisjing enploying th

£low wish theoRipath fiid tegedaviash GICkufingm domdet foFptive media.
processing tool. 41. The nmethod of claim39 further

conprising providing the filtering systemindicatjng
45. ThdﬂmenhddlwérCﬂaymrQWHfmtﬁhﬁ¢ngomﬁ§h§&ﬁ&uﬁ#¥$§?%ﬂﬁ the gas

flow waL%r - %?el Hn?gll Egbﬁséesn{)n\%f %. cg&o%'%é\@ngﬁﬁtgd t8evon.

concentrations of hexanethyld|3|loxane t han

46. Tthrl rmttrﬁ/lcfl J)?ngllal ndss-ia f@f@lﬁgrf El:!nﬁ?:lls@ﬁ%r fﬁterlng the gas

enovi ng  contam nants from the gas ow pat h, wherein
flow wt‘l_lﬁ:h the fdemmrphtﬁmlpasselsayew ouyhluding ez opjemisorptive media.

47. The method of claim 46 further comprising providing the

chemisorptive media including a cation exchange resin.

48. The method of claim 47 further comprising providing the
cation - exchange resin including a divinyl benzene styrene

copolymer.
49. The method of claim 39 further comprising filtering with the
second filter that includes a divinyl benzene styrene copolymer

with an acidic functional group.

50. The method of claim 49 wherein the acidic functional group

comprises a sulfonic acid functional group.

51. The method of claim 49 wherein the acidic functional group

comprises a carboxylic acid functional group.
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filter layer upstreamfromthe first filter layer. 22
WO 2008/ 008497 PCT/ US2007/ 016011 42. The net hod of
w@ k@037 f urt her conprising flowng an air fPOWUSIHO7/016011
the filtering system 43. The nethod of claim 39
further conprising filtering wwth the second filter
| ayer that renoves hi gher contam nant concentrations
of trimethylsilanol than hexanethyl di sil oxane. 44. The
nmet hod of claim 39 further conprising filtering the
gas flowwth the first filter layer including a
si Lve da. .45, The nmethod of claimd44 .
52 %ér{t h@‘?‘gl@%ﬁpr?g‘i&n%f?ﬂ't et? nd 3H=Has tol?ef oW With thelter layer
compripgsiasof ptsvef ikden membadi. ng acti vated carbon. 46.
The method of claim39 further conprising filtering
the gas flowwith the second filter layer including a
53. '?Hnerrirmlﬂmd vefredilaim 435 Thﬁeﬁ@&hogtﬁé Cfﬁf§t46filat_:er member
urther conprisin roviding the chem sorptive nedia
COMPTLRT [}a‘?’?w‘fgygg‘ﬁ%‘?‘%oglg‘}?%ﬂﬁﬁge resin. 48. The method of
claim47 further. conprising providing the cation -
54 ,]%chan resi '} [ nil ydi ng a divinyl benzene styrene
: pol 04 48% TREAABt h3d ofeFsith 3Sheurfiest filter member
compriEerpEeatged i d1anémgs W th the second filter that
i ncl udes a divinyl benzene styrene copolynmer wth an
acidic functional group. 50. The method of claim49

55. THer adtHde aF detafiinChboNGhe SEQHP cROMULSES32 filter 1
sulfonic acid functional_ group. 51. The rret(ﬁcgl?i of trter layer

Compriges # KALGHRA fFhltPe BRYBFE- f uncti onal group
conprises a carboxylic acid functional group. 23 WO
- 2008/ 008497 PCT/ US2007/ 016011 52. The nethod of claim
56.  Hee whstdiof t RE fFaimf 3T eMhexpdm  Ebapreeecend ffikter member

compriiddd Hor@BRSibed1dheneEt hod of claim 52 wherein the
first filter nenber

57. The method of c¢laim 55 wherein the second filter member

comprises pleated elements.

58. The method of claim 39 wherein the semiconductor pProcessing

tool is a lithography tool.

59. The method of claim 58 wherein the lithography tool is a

microlithography tool.

60. The method of claim 39 further comprising providing a first
filter layer for removing contaminants from the gas flow path
passing therethrough, wherein the first filter layer removes
higher contaminant concentrations of trimethylsilanol than
hexamethyldisiloxane; and

a second filter layer for removing contaminants from the gas
flow path, wherein the gas flow path passes through the second

filter layer upstream from the first filter layer.
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conpri ses honeyconbed el enents. 54. The net hod of
claimb52 wherein the first filter nmenber conprises
w@b@anesdoel enments. 55. The nethod of claim 39 mMIEUSIN7/016011
the second filter layer conprises a second filter
menber. 56. The nethod of claim55 wherein the second
filter menber conprises honeyconbed el enments. 57. The
met hod of claim55 wherein the second filter menber
conprises pleated el enents. 58. The nethod of claim 39
wherei n the sem conductor processing tool is a
LEh 0 . <Rh od cl aim wher ei n
o3 ?%% ﬁ?%%%%gé%ﬁyé%%gﬁ F§ §Mg%%#%lg ﬁoéFﬁ%hgf?%opétgoFomPrlses
air. The method of claim 39 further conprising providing a
' first filter layer for renoving contam nants fromthe
gas flow path passing therethrough, wherein the first
62. Thetmethaykerof enduds 40 ghherednt fhdaBkcond filter layer is
onc q{rati%n%.of trgneth¥lsilanol t han .
exarret hy FGSri6%ane™ 8id a SCohMinpREr |GRRFeRFations of
hexamertdnpld g boxdnei taah St £108thesgasnofil.ow path, wherein
the gas flow path passes through the second filter
| ayer upstreamfromthe first filter layer. 24 WO
63. TOH8/MAMAY R/ WR2007/ B0 khdeidhanet lod-Hf d@iv8r 1ayer
com ri60 V\her%:ln Iheﬁc’]as flow fath conprises air. 62. The
PEAIESHSY DI IRTR B SuBe iR t he second filter layer is
capabl e of renoving hi gher contam nant concentrations
64 i%%% hexanmet hyl di si | oxane than tri-methylsilanol. 63.
. i ofPfl S4B Rifer sheneia  ithe fchemdsorprdive media

compriGRIEId S forc hereEpidd | ¥esfgdi a. 64. The nethod of
cl ai m 60 wherein the chem sorptive nedi a

capab

65. The method of claim 64 wherein the cation exchange resin

. comprises a divinyl benzene styrene copolymer.

. 66. The method of c¢laim 65 wherein the divinyl benzene styrene

copolymer comprises an acidic functional group.

67. The method of claim 66 wherein the acidic functional group

comprises a sulfonic acid functional group.

68. The wmethod of claim 66 wherein the acidic functional group

comprises a carboxylic acid functional group.

69. The method of claim 60 wherein the second filter layer

comprises a physisorptive media.

70. The method of claim 69 wherein the physisorptive media

comprises activated carbon.

71. The method of claim 69 wherein the first filter layer
comprises a first filter member.
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conprises a cation exchange resin. 65. The nethod of
claim 64 wherein the cation exchange resin conprises
wa2aswisayt benzene styrene copol yner. 66. The Per/bszhoobico11

cl ai m 65 wherein the divinyl benzene styrene

copol ymer conprises an acidic functional group. 67.

The nmethod of claim66 wherein the acidic functiona

group conprises a sulfonic acid functional group. 68.

The nethod of claim66 wherein the acidic functiona

group conprises a carboxylic acid functional group.

69. The nethod of claim®60 wherein the second filter

| ayer conprises a physisorptive nedia. 70. The net hod
72. Tfe cheithegd wifer ellaitnhe6phyghaoephi vieharedi Brst€ OMFINItYAS member

actl yate ar.bon. 71. The method of claim69 wherein
comprl%l:éeg F‘ﬁ%ﬁqfi?ﬁﬁ%% ?]a?}‘é?nt%brrpri ses a first filter

menber. 25 WD 2008/ 008497 PCT/ US2007/ 016011 72. The

thod of claim 60 wherein the first filter nmenber

73- T[%n’pp‘ieé_‘z’sodgoﬁ’gycfiﬁﬁéﬂ ef2nethereyd. e fiiffy dfilter member
compriclea plEhvdiereidamddes first filter nmenber conprises

pl eated el enents. 74. The nethod of claim®60 wherein

the second filter layer conprises a second filter
74. TmNbeerhde be gRhhed 6b chdreid Wik eideddifa Se8AMEr 1ayer

gfilter nmenbe conpri ses honeyconbed el enents. 76. The
comprlﬁ??h@d%ﬁCQﬂén§ﬁ¥ﬁ?Ww%ﬁ%9?Fthe second filter menber

conprises pleated el enents. 26

75. The method of c¢laim 74 wherein the second filter member

comprises honeycombed elements.

76. The method of c¢laim 60 wherein the sgecond filter member

’comprises pPleated elements.
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