FI LTERI NG SYSTEM FOR A SEM CONDUCTOR PROCESSI NG TOOL
CROSS REFERENCE TO RELATED APPLI CATI ONS The present
application clains priority to U. S. Application No.

60/ 830, 737, filed July 13, 2006, the entire contents of
which is incorporated herein by reference. BACKGROUND
OF THE I NVENTI ON The overall quality of gases is of
grow ng concern within sem conductor manufacturing
facilities.. In general, tremendous efforts are nade to

el i m natmTyR BGdsYEENCFRY ACoEMIabhmiRRbe droBRIGAINE Tdbsed for
sem conduct or processing tools. For exanple,

contam nants are viewed as nol ecul ar conmpounds present
in a gas that can inhibit sem conductor processing too
performance through deposit formations. Wth
l'ithography tools, gases are enployed to purge and
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projection | enses formng nolecular filnms. These
nol ecul ar films can physically absorb and scatter
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nmol ecul ar _films, _contam nants can al so degrade
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purge and actuate tool components. Contaminants such as volatile
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 wmolecular f£ilwms 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 Ilenses,
reducing fabrication yields.

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

in microlithography tools. ~ Other common 1lithography tool



contam nants include acids such as hydrobrom c acid,

nitric acid, sulfuric acid, phosphoric acid or

hydrochl oric acid, bases such as tetranethyl anmoni um

hydr oxi de, amoni a, amoni um hydr oxi de, trinethylam ne,

nmet hyl pyrrolidone, triethylam ne, nethylam ne

cycl ohexyl am ne, et hanol am ne, hexanet hyl di si |l azane,
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condensabl es such as hydrocarbons or silicones and

dopants such as boric acid, organophosphate or
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rates of exhaustion can also ke exacerbated by varying

concentrations and types of contaminants.

SUMRY 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 £rom the gas flow path, which
pésses therethrough upstream from the first filter Jlayer. A

system of the invention can overcome the shortcoming described



system of the invention can overcone the shortcom ng

described 2 above in which filtering el enents have

interm xed nedias that exhaust at different rates. For

exanple, a mcrolithography tool can be introduced to a

gas flow path conprising a higher contam nant

concentration of hexanethyl di sil oxane or

trimethylsilanol. These nol ecul ar conpounds can exhaust

chem sorptive and physisorptive nedias that are

interm xed in a conventional filter element at different

rates, resulting in premature replacenent of a given
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first "and second filter layers for a systemof the
comprimiagt | ctProHpinartehefshr ptdse ¥pgatile silica containing
compounds . For example, volatile silica containing compounds
hexamethyldisiloxane and trimethylsilanol can be present in the
gas flow.  In one embodiment, contaminant concentrations of
hexamethyldisiloxane in the gas flow path are higher than that of
trimethylsilanol. lwith higher contaminant concentrations of
hexamethyldisiloxane as compared to other volatile silica
containing compounds such as trimethylsilanol, the first and
second -filter layers comprise physisorptive and chemisorptive
media, respectivély.

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



physi sorptive nedia, respectively. Preferably,

chem sorptive nedia is capable of renoving higher

contam nant concentrations of hexanethyl disil oxane as

conpared to trinmethylsilanol. In addition, a

physi sorptive nedia is al so capabl e of renoving higher

3 contam nant concentrations of trinmethylsilanol than

hexanet hyl di si |l oxane. In one enbodi nent, a system of the

i nvention conprises a first filter layer having a

physi sorptive nedia. An exenplary physisorptive nedia

can include activated carbon. Activated carbon of a
contaphpshtor pt | gengegtratannse unt®8at ed brimethyégiipaol than
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met hod conprises providing a systemconprising a first

physigpypsévendsdiaer Papéprabiy, rr@tt@%lsaﬁé@vvcm sasses through

the £first and second filter layers to bhe 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 inmvention can be associated with such semiconductor
processing tools to filter gases circulating within the tool.

The invention also provides a wmethod 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 method 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 alsoc be performed in any suitable



providing a gas flow path to the system For exanpl e,
the flow path is a gas stream conprising volatile
silica containing conpounds such as
hexanet hyl di si | oxane and trinethylsilanol. The

contam nants present in the gas flow path are renoved by
the first and second filter layers of the system The
gas flow path is also enployed in operation of a

sem conductor processing tool. The nethod of the

i nvention can also be perfornmed in any suitable 4 order
such as, for exag&!e, renmovi ng ¢ontam nants via a second

ordert fYh PayerfPF i G LE f | FSPOVARSCRFPTI AN RRIFRE Via a second

£11tePRAVLNGS Silber deeal wess@nd advant ages of the invention
may al so be apparent fromthe follow ng detail ed
description thereof, taken in conjunction with the

acconpanyi ng drgpkefspefroMhiosh THE BHArindS 2 _
representation of a filtering systemof the invention;

there 22a5uEes epres axdvanbndes af exempiavpertijqrermay also be
apparbAYCERh t&eSH18BWin rﬁéﬁ&¥f§&'8@?c§& E&% 3 therkof, taken in

_ representation of exenplary filter layers a system
conjupftipa wWikdntihenadqdoupanying dra¥pnggenfawhdelof an

' ary tiJter I vsiem_of ' t L.Q.0.
B e e e Y hE S A e L aften of the
invenkapar; of a systemof the invention; Figure 6 is a

se tion Qf an_ex l.ary filter nenber_ _ of_.
FRRMER e 7 PenflpBhEaR Bl a it PRTORR Y, £idter daver of

a systepr eSenhat iimvesftiamexenpl ary filter menber of a
stem of .the invention;

FAGHEGor 301 oh GPCRRCBRERGIAT 11 | TLT LGk T1EeF 1ayeTs of a
systefn bffethkeajeremrigystem of the invention; Figure 9 is a

I’E%%{S:Sée%t a:‘?sl Oar.] gtfapggsg)xgie:g@i%r ofé la&r? rech%SE.ag; filter layer of
a system of the invention; '

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

Figure 6 is a representation of an exemplary filter member
of a filter layer for system of the invention;

Figure 7 is a representation of an exemplary filter member
of a filter layer for system of the invention;

Figure 8 is a representation of an exemplary filter member
of a filter layver for system of the invention;

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

Figure 10 is a representation of a method of the invention.

DEFINITIONS
Unless otherwise stated, the following definitions provide
meaning and 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.



a systemof the invention; and Figure 10 is a
representation of a nethod of the invention.

DEFI NI TIONS Unl ess ot herwi se stated, the foll ow ng
definitions provide neani ng and exanples to terns used
herein. Such definitions are also intended to enconpass
any meani ng that may be contenplated by a person of
ordinary skill wthin the art. 5 The terns "contam nant
concentration” or "concentration"” and derivations

t hereof generally refer to a | evel of contam nants
present in a fluid such as air or gas. For exanple, the
The etevhs Coonigmiasd ccontenpoaetonh i gmcmﬂsm" and
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of the invention co ises a nd_second filter
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passes through 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 physisoxrptive and chemisorptive media,
respectively. For a gas flow having higher contaminant
concentrations of trimethylsilanol than other wvolatile silica
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



| ayers conprise physisorptive and chem sorptive nedi a,
respectively. For a gas flow having hi gher contam nant
concentrations of trinethylsilanol than other volatile
silica containing conmpounds, the first and second
filter layers for the systemconprise chem sorptive and
physi sorptive nedia, respectively. Preferably, a
chem sorptive nedia is capable of renoving higher
cont am nant concentrations of hexanethyl di sil oxane as
conpared to trinethylsilanol. An exenplary chem sorptive
media 6 for a filter layer of a filtering systemis a
for acafibuexexdlwn;e ofesi nfslitbrasga syt aliby acicdkbgon exchange
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Sj sorptiv dia for a fil can
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Physi8biptied icdDay gaam Cb& OfibeMeds lmh;casa cbabckemeﬁaldqgether by

trimet hyl sil anol present mnthl as streami b
bindeg oy 1% be a BITRA RQY& qﬁﬁﬁlcﬂﬁﬂﬁas can  be
chemiBY U9l ¥l g aﬂ&d%t&mleantfz@andsﬁgm douddes phesence @bal.

chemcally acidic  nedjal, humdified gaseo .
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consiliBradf | tbd wdich apraaucest abl iwékanetRHVAL EDLbMANe Ahydrolysis
exenpl ary equilibriumcaonprises a ratio of
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medial, 9. HGRiaikakho canghseyssd to Herpmmsthptaithabxane and
trlnethyIS|IanoI passes npre ragldly t hrough an

trimesbyiloal aBodadssi-afiditaitishakl  fekatbthFughs s @fe, establish an

equildbiRamMoh thgge cQBhaMhPeNt §qRiPRBYALA EBMPYEBes a ratio of
conventional interm xed activated carbon and catlon

hexamekbiaAge ilezapeneiPast aimebiphrabprectat@s, about 0.5 to 0.9.
Such a ratio can 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 £luid
flow path 4 of the system 2 can comprise air and contaminants such
as volatile silica containing compounds. Examples of wvolatile
gsilica containing compounds include gaseous or vaporous
hexamethyldisiloxane and trimethylsilanol. The fluid flow path 4
can.- also include particulates 'such as, for example, dust, lint and

manufacturing debris.



Figure 1 is a representation of a filtering system of
the invention. As shown; a system 2 of the invention
conprises a fluid flow path or stream 4. Preferably,
the fluid flow path 4 is a gas flow path such as, for
exanple, a gas stream In one enbodinent, the gas flow
path is substantially air. The fluid flow path 4 of the
system 2 can conprise air and contam nants such as
vol atile silica containing conmpounds. Exanpl es of
volatile silica containing conpounds include gaseous or
vaporous hexanet hyl di sil oxane and tri nethyl silanol. The
I (padiFbanpathie) Thahdafdew R tletp At | RUPHEESTS fegp 1nclude
i1 i Sheildant nihEidrdtei dekidis, 7nitric
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hydro?ﬁggéq¥coﬁﬁs Shd1ESHER s Sieh 585%8?%0 é%%ﬁf Q50°BLRIRS acia,
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Figure 1 also conprises a.first filt | ay.er_.6. - I-
also ¢PPRYLPEF & Ty %1EF§ri%aM%ﬁ bonﬁ%ﬁi%ggéﬁ1%ﬁ?ﬁe¥héayer 6
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ath of Figure 1 passes rough_the first fpLlter |aye
& Ao IOLTRERFr LT | %&Fﬁt FI0E BRLE REr pg® 1 passes
throud®NPHAI ¢akisen pilted sagerdd.iltRs bhpen,8 tHe thBuid flow path

' system 2. For exanple, the fluid flow path,4 passes

is alspriughlehe COBBYRG CANIEY W%ﬁ&was§EQﬂ£ngF%Fg§ iﬁ@er 8 of the

system©80Nd Fdyl (&Lah3YE! 8nef riliRs S¥S6MMPALH 4igalsSed @h@ough the
capabl e of renoving contam nants from the fluid flow
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the s%%%\#ir?egkf oLt MBds d5aB BOYE NBeR8lihgUkdntaminants from
the fluid flow path 4. Preferably, the first and second filter
layer feature different medias for removing particular volatile
silica containing compounds present in the £fluid £low path 4
passing therethrough.

The first filter layer 6 is upstream along the fluid 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 f£luid flow path 4. Preferably, the



silica containing conmpounds present in the fluid flow
path 4 passing therethrough. . The first filter |ayer 6
IS upstreamalong the fluid flow path 4 fromthe second
filter layer 8. in one enbodinment, the first filter
| ayer conprises a physisorptive nmedia for renoving
hi gher contam nant concentrations of
hexamet hyl di sil oxane in the fluid flow path 4 as
conpared to trimethylsilanol. The second filter |ayer 8
of the system can conprise a chem sorptive nedia for
renmovi ng higher concentrations of trinmethylsilano

third pfdddimr | Aavefe AnSWUSRsh EhaRaKEiSHSERA dMePigxafeT removing

partlﬂiﬂé@tﬂf&hymé §Y§§.@.mfl%fw ya%ﬂ NV @ Hd Hhs H¥hELEPhEE8gA.  The
first 6 and second filter |ayer conpri si ng

third chdktstr JEvRr apanpipsi d6spered MQﬁQ¥e%@39€CFFWQ%Frq¥@ along
the £HYBEEFNEWC gar B3 3{) EPURT L88 Gl ds )t %Ec'oﬁlﬁerf:ﬂcﬂ{er layer 8.

renoving particulates fromthe flurd flow path 4.
The fPreterGabﬁuy&l sheond tHiler| layen fepfi Adlaudegshem 2 can each

(tic rr a m
conpe R BRI T SRR PoELL O SR (U & ayscem
of thélimmmntagnrcaancbmpdnspoae@hmxﬁkxﬁynqﬁ Tolrst redements.
| o the,fluid f|OMIpa h 4, fr Myt t e

?ﬁ‘l t21° | e%[/%roaéme %f'rgtan segsg%da"{“?l ttgrlo{%]?/e?“%g&er can

compr:Déet he mm@calﬁ em:heycorrmedseza plédeedneniierer elements.
ry filter stem_ of the inventio

as sh, ChRRY FYE R | TT0Per B BUPLSTRR s g Ednductor
proceﬁrmgl metl, Bofirsbrafdrapagnd thet Eﬂuiel‘rbﬁlowarpath 4 of the

ise a plurality of honeycopped, or ate filter
system| nbABLALY ASOBRI CAYRE Yt YRGS ﬁfl e 1 HpEsxample, the

fluid CONBW $agEna 433’.5&1(17OBQUﬁﬁ'prfll.pid)CGSﬁiﬂnﬁglbaﬁhoiaow:Lth the tool 10
Preferably, the fluid flow Eath 4 of thg syste

disposedi dfy 2 oRREAFORCHS AT hCLRENFEBM-10. 1R6r éﬁfm § R second

filteF| Ubgeldsovg pahh, 4 o Beapikl, Uik carrafiged i 08 We mdlieted or
tool 10 disp osed in a sem conduct or cl eanroom_ The

coupled gp tshanae@éeeﬁeucmrt HACHRFNSB Rt +9r e§aﬁpﬁéam8éer the
filteR! NRARE t @ahe POURLRS rPoraAAD! eatbo the sPIcoBEUCEtDIter air

rocéssing tool 10. For exanple, the
circulating therein.

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 f£luidly
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 Dbe chemically acidic. The chemisorptive media is

capable of removing contaminants such as volatile silica



filter layers can be incorporated into the tool to

filter air circulating therein. Afirst 6 and second

filter layer 8 associated with the sem conductor

processi ng tool 10 can each renove contanmi nants from

the fluid flow path 4 such as volatile silica containing

conpounds. Preferably, the first 6 and second filter

| ayer 8 renove contam nants fromthe fluid flow path 4,

which can fluidly comunicate with the tool 10.

Exenpl ary sem conductor processing tools include

|'i t hography, etching, depgsition_or inplantatio tool s.
containpigrgr geMpouRds (ReEeFephy Hodt SFU&%%&nﬁﬁct r example, a
gas sEh@RM.00Mtgea JAH A dihoDr@phsediapl fogat UhengEfrst or second

_ filtering system_ of the invention. In one enbodinent & wi

£ilterhdRYSar pis vElNEG PeFreabier Sl thakoRd §3Ft &lopRRth with

contaft QDAL S€SaR %é&ntﬁéféeﬂ%ugﬁsi n.th&r el8kakl of 3he invention
chem sorptive nedia for the first or second filter
can comyeisecan emRoRES BRdRc UPThE egie S IPYPTer ARl #long a
| b f_r Is inapis such as volatile
gas f%??i%§9ﬁ9k%8ﬁtgi%¥§§l%% ouhﬁg]pregiht ina fluid such i
Bsfifrst exanpeeond fgatest dawer THE ahevisf@piehethediavention
el he, fi s fdd t ' i ryea
can’ kgl 1AG30bp SRR RcLALRL LonU e e bl one
catioh herethumngeh relig sydem gant Heindyvam | ed rhoame ogppitgminants.
chemi. sorptiv [ 0 m.al an . .
mxens {5 D EABELH BeIRILR APLE A LS NGREEERNNE) 1 Ergmisorprive
mediasandndethbtier foay&atoficatsiyss esmath fhetenvdayvevs azgngenerally

enpl.oy_a en_conposit rigl ¢ S a S
ccocr SBCY g A UHELRERESI L€ LA, SEIPIOSLRS, o £38h0 ans
6,761 CPEB ANWhARIS . ar&ExRepebyy iastparatsead oby fridfiegrerice/ ehgrein. A
) conprising a chepisorptiv nedi d met hads for . .
fllte?aEf?%ﬁFinﬁaQUCﬁE%Pltg? |§?EF§CS$§%§eH&Fa|%§Y JEEENSRFLon of
chemi&BrpeSvePaleiila NoS. ab rbhivdbidn  6oripBsité, dr; 6d8ri28ramaiterial,

6,761,753, which are hereby incorporated by reference
whichpigethenpheated and calendered.

For example, such 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 (R) .
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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filter layer can also be fabricated via dry application
of chem sorptive nedia to a nonwoven conposite or
carrier material, which is then heated and cal ender ed.
For exanple, such a nonwoven conposite material can be
pol yester. in one enbodi nent, the chem sorptive nedia is
a porous divinyl benzene styrene copol yner i ncl uding
acidic functional groups. Exenplary acidic functiona
groups include sulfonic and carboxylic acid functiona
groups. The chem sorptive nedia can feature a pore size
in the range of about 50 to 4Q0 angstroms (A)., .
millimpeasyeftmh- suMakeoRea Bf RPIRIFRE LY Beddredigrticle can,

for e;&n&gléa‘,boﬂgvéo a SPHRLEd tTRl RIS ROEraHRMpdd @xamBker of about
acidic functional groupS of _a benzene styrene copol yner

0.3 middilditersf mrurgran aefdrb) PevEPSBRHSEhan about 1
Améﬂéngf%%ﬁtggF REVaiY 3FR | § @18 oMl BBRbnaa filltdr Olayer of

secon ayer conprises chemisorptive nedia .
a syspemt icf eshdi sinveotdén hisugrthiculbartyi sasefyth fgy, removing
' for exanple on fj ber L XaQr AYlY er_; £ .
gaseoUgat &4 a@a ?Eggrgab}a%ﬁ%uelﬁ%%or%%{éhng i a par?%i:l es of reajlm
Moreovex ,fi kther cheydrscgptive| ndslia caEron bexchapgédlieesiof. removing

. Far exanmpl e, these _nedi rti cap, be m call v h.
partlcé‘giad:iecsf Sltﬁcﬁmrre%i a9p5r t F% %&%m cgﬁl eataa[gur'e ei?(%?rrplglr%/L ple, when
partidiilidded eagezegrédonaraioutsDz8 tthah 2med@anmigdremt er sSin another

. . reoyer, a chem sorptive nedia particle ca r
emboalé‘{%?‘}’pl g{:%%a érﬁtp&roéﬁ"zﬁprﬁgdéJagté?’éggaggfe OJTC at%’e eérjy%ﬁ-’él% of the
inventalit cdh 3 dBdptiséers psiyvgisasrpodvasOmadinespechnyvekyemplary

A chem sorptive nedia for a first or second filter. |layer

PhysisqrPtiegsiiait tfe PRVENEFSR | SSPRPE: cul ATy RETH FHPon *°

generd18RPVAESCr BRSO USH 0F . ¥aPPaRenhtTNEs Ul 81, cooBamdsnd N53582, 865,
air stream  Moreover, the chem sorl?t i ve nmedia can be

which agmbierehy r BREOTRETaF&c: bYuraTaratsin BEHaL st r eam such

B rd Ahp By aNPh €, p RS NsoPBE L6 Ul Ré&Saal £oBl GRL &fitdt Sicke second
than nmedia pores. 1n another enbodinent, the first or
filtenedowe | Peral a§ePten 19k i edryentien includes untreated

activated carbon. The physisorptive media can alternatively
include synthetic carbon materials such as, for 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 ccSmbination 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 f£luid such as, for example, a
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i nvention can conprise a physisorptive nedia. An
exenpl ary physisorptive nedia is activated carbon.
Activated carbon is generally described in U S. Patent
Nos. 5,607,647 and 5,582,865, which are hereby
i ncorporated by reference herein. Preferably, a
physi sorptive nedia for a first or second filter |ayer
of a system of the invention includes untreated
activated carbon. The physisorptive nedia can
alternatively include synthetic carbon naterials such
as, for exanple, described in U S Patent No.

gas strgam; 114 RRYERSPEDREVEnyedbdr fBFafedt byStr erersarand filter

layer h%%' N1 e agy péléﬁtaheéfcx‘éﬁ%@a&g&ﬂt%ms@%sa' BPom a gas
be used 1 n conbination wth acti vat carbon for

streaphyetorpt i for mwdmplel nwhen @ebtdiqvdmtes di¢ tgredbgerin size
th posa physisorptive nedia conprises untreated
an &@ gH%%u ated activated carbon, which is capable of

Ilerrmmg egpedimennt s eucﬁiésevolha‘_‘vee ofl| i @a system of the

inven oc%al géﬂg QR ds aﬂ{f gaieﬁ tRAM Hen  or depth
% i'a for the T |rs et

ySi sorpti Ve e ond fi | ayer
dimensspm$U|damaﬁaxahlysufhltbatLaxyn;dimwnaa@hsmﬁmb selected or

ada_pt:ec‘imt nqpstes %ﬂ: pass g%i'h\?erﬁt hsreC%n téﬁ‘s;ﬁm gf stslg.ﬁg tool.
I nvention can conpr|se yS|sorp Ve medi upstrea
Moreo@érdoanfuﬂawmzﬂaygracgasaMsqunnH1cémpnlae a filter member.

sor ti ned a. Preferabl rst o
ror offfiflE’" B AAMES Renbis’ Sl dmdiidd T4 BlaREIidY of pleated
flltetaaabhenﬁé renndiga plgker oot bmg nafit ateAcenir dhicns Filter

wene ! b RSN PSR S0, FSIEsRIE I W Wheo o

contars:tmm @r@amtsomt Bvegaedearbam.a fAr ﬁllciensemayar can also
r_can al so be capabl e of_ renoving

[aye
compriﬁﬁt?é%?%t CIPBAPE BEF TS HRATSEs PGt exanl e,

Ahen 1paitnGU| Y S6eRl €A1 2186 IdmPrite lAARJRAUA DI §fparatus
In one enbodi nent, a filter_layer of a systemof the

by whighehPi BFteamingatiien a%yféi’:F?’ébFLQ}’Féfn&ﬁquWetﬁ Hgntenance or
replad&idfit . di BRRKIANSy PEebEEaBIEY sifdH o4 LaYaradi®eNStdNgenerally

descr:l{fl}:rseedS:Erlle%t.gc.i ??ratent Nos. 6,207,460, 6,096,267 and 6,296,806,
which are hereby 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 1layer 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 monitoring 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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adapted for use with a given sem conductor processing
tool. Moreover, a filter layer can al so each conprise a
filter menber. For exanple, a filter menber can
conprise a plurality of pleated filter elenents having
a pleat spacing of about 1 inch. Filter nenber pleat
spaci ng can depend on concentrations and types of
contami nants present in a gas stream A filter |ayer can
al so conprise a bed including particle or beaded nedi a.
A filtering systemcan al so conprise a detection
apparatus by which to detern ne mhen a f|
chromaregapds - na?@ﬁ%ﬁa%ﬂla%tsrs v SRR . © %‘é% fpexeot.

A flléés}h fgvappasat U ag seéﬂer@fl ythélesmv@ﬁémﬁ U:Sn partially,

Pat ent s. 6,207, 46 096, 267 and 6, 296, 806, which.
substagtd dnetiF | FRBPpeFaLYd ﬁa;iwre%eae@ Rirerh HURIRBREFsRuIates
or contBRRas is preferably in fluid communication with a

gas ow path of a systemof the invention. For
Texaddie; iome appalaeds IoHPT 5 e3sS¥shEBnAatihsigyention can

have ng}ﬁ]t 5 %li&%got%%r aﬁ%go%@%gﬂgﬁ;h@tﬁ@ﬁ atiR@r | 8x8mple, a filter

con cessing tool. These concentrations can
layerluan|¢mmmn¢$eeaot0MWanﬁl¢Q@%rtp@Yf@ﬂﬁaﬁ@@hnﬁ994¥ﬁﬁus such as

a metafeh MUAd §adlhh CBeFRRLAIRIN GO £ONCEPLERL 8BE media
bhbcBrors

exceed a gi ven options regarding filter
retalﬂMQKH neAst deaorabed ahqﬂeummmﬁilban Beyewalfigar eehe Asystem of

Iayer of a s [ ti
the ?ﬂgfﬁgé Dsarfitt ng 8§P r %P fggonﬁﬁh% fﬁ%%gantﬁlements
Exempﬂﬁﬁ%tﬁbhégcdﬁbedeelamemhsewanﬁﬁkﬁothCéUdbaydmmusorptlve or
or mance. . Pref er ahl sanplln
Ph‘—"s;"%)?péﬁge%l BetiREnT ?rtﬁln%d}% e ong FRFL acrglﬁpletely filled
honeydwﬁbﬁdwtyﬁbCEﬁrﬁeEura.fIahdcmmmamhaﬂumemtywahfalter layer can
in rt. can_ be of any suitable type.
Compr%ﬁﬁu§x¥§%$&%ﬁﬁkccBﬂEBHFr5Fb neXﬁ?Wﬁﬁ%> grap%q‘)lcgu-e
EPeSERAIBIELe, detfasisy soPrséoshingtiiloes tlareawfof A system of
filter layer of a systemof the invention Candﬁ?itlal

the imyeRtiARi SRPY R RoWpFetd YWITFR P a NERYRITR V@ﬁfl% fibers
arranf@ Ui £Ht8t €  QorRAIH@IbAANt Sair filter comprising pleated

elements. Figure 2 is a representation 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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In addition, a filter layer of a systemof the invention

can have any suitable type of construction. For

exanple, a filter |layer can conprise a conventiona

tray and rack apparatus such as a netal enclosure

havi ng perforated materials or screens for nedia

retai nnment. As described above, a filter layer for the

system of the invention can conprise or form

honeyconbed el enents. Exenpl ary honeyconbed el enents

can al so include chem sorptive or physisorptive nedias

retained by a partially or conpletely filled .
a chehbseypbived aypehysiserpEeve| fiegia e%%drﬁ@ﬁv,ins fqqiteaminants

such A@y&élgﬁlecgﬁﬁ.kﬁt gan{!aﬁﬁhhbhlce QoK or honeyconbed

e structure rnatively, irst or second filter
Fmreo& assypstmpussentatiovent i an easmpdayyndiiléfer layer of

ven nwoven ric be rra d
= oL BRI ° Bubck R 2067 HDLGR. daver 2o
comprisamir a &dwenish@eESeﬁtatﬁnn ohearembaeiimeaty, f theecover sheet

| ayer _of system of _the |nvent|on eat
COMPL ¥ %ﬁeﬁt e O%’Xél%eer RPBERYCY n "B SR 1S 1 acﬁref“ragh %%lf filter
layer ai4 thempirises haybemiGorpkdveneremydiinentptite dedier Figure
o 16 can be Us .in copventional .or
5 is a%ﬁﬂgéheﬁfa?reﬁgp Et I f eﬁgplﬁﬁyerg%yﬁerf éaa%erre of a
systedl diTEn&hénS.fnSﬂéritﬁhirﬁ f&s cﬂmcmm ether €pllaeemaniyeaf 28 comprises
existin ilter ers i tack arr enents. ,
a flrfiFga’lﬂe a%“? sSECPBy é%’é’ﬁlraﬁﬂb%e 2 Eféer g?gtﬁ:r tst“Ygﬁd 28 also
includ®s oadpbalt pbrtayear 3af das@wte@mwf tHe fingantddrer Asheet 30.

shown, the first 18 and sec filter er 20 can b
BRSBBLEE; (POtHmENPERP) IF whLhCeRcH Do SEFG SRARRTeof the

inventi®nfi el fitdmprisayeril@esamdoe @tspﬁ&&d falltérilﬂg‘ acgonwoven
of the second filter layer 20, The_first and second

materiqlserSyaeraarPt¥eS Ehpr iRRI¥AREIer BRLEPTOPHIEPGUre™ AW

comblﬁatigﬁ Serepdoki | t erpbayesxgfio{ 8at Uéesc@vé:_@Veéheéﬁeeéomprls:mg
. The cover sheet 22 can be a polyester nonwoven

FA1te g PaRWoRESl STAHSTLA T £ SEOMGNE BREEAGUAAS HrgRAnt in a
gas sCPOBR $Rsdihd t?ﬁ@f%@l@f@ﬁéﬂe Ofy RRWASOsRbEYecHBAiA dPbe usead

renmovi Nng contam nant s
to retain honeycombed or pleated elements. In addition, a cover

sheet can retain given medias such as, for example, ac;tivated
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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such as volatile silica containing conpounds. Figure 4
is a representation of an exenplary filter layer of a
system of the invention. As shown, the filter |ayer 24
conprises a cover sheet 26. In one enbodi nent, the cover
sheet conprises a polyester nonwoven naterial.
Preferably, the filter |ayer 24 conprises a
chem sorptive or physisorptive nedia. Figure s is also
a representation of an exenplary filter layer of a
system of the invention. As shown, the filter |ayer 28
conprises a first 30 and second cover sheet 32. The

of pldatedrelapentgsd3gl.so Edqit|ieficshe bbegtpdr ellemesss 38 comprise

ol . | e aeet 30. Exenpl ary cover
Cheml%lc%é‘et%?%fgfi]ng?%g%}ﬁg¥ g‘eégéfem of the invention can
Ebgpre s@ fis t arimeprasengatiidn erf ngrnormeebaryatdditgrs member
of a $4iBedS NAIKESESL, PUNAU% e PELUPLORUANGP! AR shown, the
Cco n o sheet

Inat’i hereort . r exanpl €, a cover
filtexonmeimbeny 40|t eromprimeswoven metwerabistycarf enlements 42,

riiculates presepnt i a as . str.e i .
Prefe]?%%#%’c hiF g‘&gh? im%f)lggr 4;bne%{:gc n1 ez?lrtsegdnbg%ﬁg)eg”g_‘ t §Fer gll T type
structhaneysonbether gimaited-eleerds. bé nratldiihiedn ina eacaweritainer 46

as, for exa

., Sheet can retain gi ven, nedi as _.such , | e
haVln%ct?vaf’éﬂnéca?Bong&d b&’S‘&g‘ cgﬁpri‘%ﬁrngaa st orég)re%?m to pass
theretthyduyh . benzenadstiiens Edpotyner . i$r ef erabtysentavien of an

sheet fqor a filter |layer c co i se cheni cal | i nert
exemplayy fdlded, cHenbery 6¥fee§a%§11é:,erngﬁlf"y8§t Ohr & dystem’ of the
inven®bYPr OP\HiRASre FO@ oHWR ea affiltber hayberof sa syshprising a
of the invention can be retained b sui t abl_e

an
plura ki o hePLEMeRtandfor k. L5UeHE TBAPALHERE  of B ATdmSIES 54 are

seque £a Bl Ooplisakils iih fackbhtaihse f5id s pléyele a plurality of
repl acenent. As described above, a filter_|ayer ca
accordippr F¥ee oS FrHFENTRENGEr TREV MY to- 4RGP kbt sns -

Pheated &hsBBAREneaN hncreagerfiibpermesberasusfscém of the
areas, which can aid in renoving particulates or

invengipr afRRaMCIRN RN ACR GXSPANGR FREH pasSusy ion exchange

resind NEL8t PLQHUDe Eb&%@.t@.e‘ssﬁ st ratd Yb&it oo milliliters
exenplary filter ménber of a filter layer for a system
per gpami hePreferably, 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 wundexr 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

chemigorptive medias. A filtering system employing filter layers
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i nvention. As shown, the filter nmenber 36 conprises a

plurality 14 of pleated elenents 38. Each of the

pl eat ed el enents 38 conprise chem sorptive or

physi sorptive nedia. Figure 7 is a representation of an

exenplary filter menber of a filter layer for a system

of the invention. As shown, the filter nenber 40

conprises a plurality of elenments 42. Preferably, the

el ements 42 are pleated into an accordion type

structure 44. The structure 44 can be retained in a

contai ner 46 havin front 48 and_back 50 for as .
that SXPRUftL §VEFsSOTRRF ePRPORTTLA i EFBn O gtPauge, gpgration
costs BPrESEHGRLH80i0 any pormitiEl fddwetimenber of a

filter layer for a systemof the _inventiop. Figu 8

EGNES 91 Aft & TRIVERYSBSALLARr PEi AG EXTRISFY( § 1gFeE laver of
a systeREAha4inlBneRereNbogd| BHY edh®aBheRENt 6h84 fANker layer 62

sequentially pleated in a container 56 to provide a

comprifes ot i pygbi suafasedingiea yijel Y ReTHPRS - 5eMpgeover, the filter

layexr n?ﬁt ladt alGnbdd L€T BNGEndl A eIPOdbreMhy i dblbeiviay@tia and
of "a systemof the invention can conprise an jion ,
bindexxtimagaatestinlssuchThen feddifghgkaYeEsPRs &h Peafgpgicated as

. shbbes ¢ dighet khapahowt 889 md 1ddd 184S, Bekao, 656 and
9ener%#%g1b%%%?é?ﬁﬁrfgyag'gicEane res?n of 'a f%lter | ayer of 2
5,3871380, sysiem sfret Hmdommansawed dan prferenceonbeyehandxreferably,

. r.esi n .haying ratiqn %ngg'é@%ly L digs Sid£S nemb
a fil e%bolt%%réf% &rﬁﬁﬁge%é-vgeg{lgg%r gram ora%(%np e&%ﬁ me _er
inclu@xshange:dibsi dibpossed f oht elfdrayeranphe i nél udemposiktagmterial
ea, of .abouyt 45 sguared.,neter en.gr a :
sa. FhE7REne fmrs GRtRET "ERE Baahind (P -SUTERIC D, the meata
to ai@ndendihg thedeednte AVBERLYST (Rohm and Hass Conpany,

1' 00 | ndependence Ml | st.,. Phi | adel phi enpsyl vani_ a .
Tig057, L0f ok r Aoy F ot o Giagor SEoR BUrpr e vention.
The mbéOMOA! 66N iGApbedEotfnddi cat Editerexhajsd sveeanospahakise a fluid

peri ods of use. For, exanple, the %pvention contqulates

Flow @ashofCPRPFRFingydtsr( h¥ SConcdhi Pty FRiTfatcation with a
semicHBHALEBRNGE e JLMACESBIl . hR @MOwn, 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 sgilica 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 medias, respectively.
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enbodi nent, a filter layer conprising a chem sorptive
nmedia can be fabricated to be thinner than a | ayer
featuring a physisorptive nmedia as physisorptive nedias
tend to exhaust prior to chem sorptive nedias. A
filtering systemenploying filter layers 15 that
exhaust over conparabl e periods of use can reduce
operation costs by consolidating any potentia

downtine. Figure 9 is a representation of an exenplary
filter layer of a systemof the invention. in one
enbodi nent, the filter layer 62 conprises a hig

Agr fgecTabed AUE. nehelediBfe@ferd FHESE apér sq%am filter

layer 6%0@”&1"%&&? 8cchald senRnte Bl RRYSiAIUd e BRI Sarranged
and bindér type materials. The filter layer 62 can be

given {f AANHHWRR S COPEREEaNt desacepdaahicnss, PaPeAfeRBhly, with

highe? 288n03Rinand40. LRl dttrai 38, 388, WokehAif1disiloxane as
I ncorporated by reference above. Preferably, ~“a filter

compate§etocotpeirs vied-ad idigghs Lk ¢aceonraaningt compsmivissts, the first

d P

ana sbURHIEIIRGP AR ARSI 0R: PRYSRARMLE e SRS Ssorpive

mediai ntredpeedivelyhe nedfoz ©o &ilaili ndiley t lpa@of haviuge higher
0 js,a f f | t

conta %éﬁ%tﬁ%§8%§§§gE§Eh OP%E qg%ﬂﬁgggjg&ggé zﬁgéﬁgger volatile

silicascanﬁanninqIcmmpamhdsommhsnﬁgratrandusecoad e liter layers
onnuni%atlon with a- ﬁgﬂ]gg cior

|
ror SROCISERN Mellhed SRRICIRELAS, BREBREIEERE R meata,

respeétitelyng system of the |nvent|on is provided.

ef er the ten1of he.invention conpr
Fh3 FeRRRYL Shont 1T | By er L hEoNREAGACoE Auep 76 in wnich
the faoﬂmrgﬂﬁwapaﬁheﬁﬁﬂhnﬁrmﬂucédadaLadséhqumaumudr processing
provided to.the filterin st.em For exa .
tool. ¢ i F49 (gﬁﬁﬁEthcaﬁm%e gﬁgggfﬁpgém Whpr t |néilSPosed mnoa
semicPadtiteolatesanndoannt B NA£SrSHed abovel, attiHee S]ldlidcaflow path
cont ai ni ng conpounds. In one enbodi nent, the neth

fluld%ﬁnﬁﬂ¥%§“§a§9§pwﬁfnnthﬁhFEchmn%ﬁﬁn%ﬁ?@pBPeséﬂe Y fluia £1o0w
path #&hhba thesfihinhdcbwniablt idre Wit d ithography tool such as

a microlithography tool. The method 66 of Figure 10 can also be

performed in any suitable order, for example, removing

contaminants via a second filter layer prior to a first.
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therefromby a first filter layer. For exanple, the flow
path can be an air streamconprising volatile silica
cont ai ni ng conmpounds such as hexanet hyl di sil oxane and
trinmethylsilanol. As shown, the nethod 66 of Figure 10
conprises a step 74 in which contam nants fromthe
fluid flow path are renoved therefromby a second filter
| ayer. Preferably, the first and second filter |ayer
conprise chenisorptive &AAAYsi sorptive nedias,
respectively. 16 As descri bed above, the nedias of a
first and second filter layer for a systemof the

What iswlginiadan are sel ected and arranged given particul ar
contam nant concentrations. Preferably, with higher
cont am nant concentrations of hexanethyl di sil oxane as

L T PEREEE SPGRE et Anfin it B AN S PBAIR o,
p iysmsthop comerisingt chem sorptive nedia, respectively.
For a fluid. fl ow path having higher contam nant
concentH A FHgS tlglfe“flgisﬁsé‘frﬁyl silanol than other volatile

ST ca gonlial/l A 16 RAAGe ilfnt b ,8%19 ABERAbrislg! Aligher

| ayers = for Che system conprise chemsorptive a
pleystamarant coreenteatioa,of citbgpestmothlldisibrancnetthiodth§Bilefol;

Figure 10 als anpri ses tep 76 in i C t he fl ui

f1 ow pdtiories g Mgk staccoFalon bontupmancren s g doay pyh viaa
t aRit-filkF Bfyer alothy filtbhe: SsReLSHENg tool is disposed in a
sem conduct or cl eanroom As descri bed above, the fluid

f1 ow paemovihgghalioyecenneartiapneontigintipant fiient holgas flow path via a

I ' | h .be in flui .
CSER it DSl AR LA BB BB Bl ey st
Malon@|thé Paqew Pytht festh theldeeortefili@day@d. of Figure 10 can

al so be perforned in any suitable order, for exanple,
renmoving contamnants via a second filter layer prior

2. Lo ahdeh of c]rzlmq‘,%lj}@r cmﬁhsihg eﬁ‘lp%ﬁf?éjthie %.as flow path in operation

of the semiconductor processing tool.

3. The method of claim 1, wherein the first filter layer removes higher contaminant

concentrations of hexamethyldisiloxane than trimethylsilanol.

4, The method of claim 1, further comprising flowing an air flow to the filtering system.

5 The method of claim 1, wherein the second filter layer removes higher contaminant

concentrations of trimethylsilanol than hexamethyldisiloxane.

6. The method of claim 1, wherein the first filter layer includes a physisorptive media.

7. The method of claim 6, wherein the physisorptive media includes activated carbon.

8. The method of claim 1, wherein the second filter layer includes a chemisorptive
media.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1. Anmethod for filtering gas in conmunication with a
sem conduct or processing tool, the nethod conprising:
providing a filtering system providing a gas flow path
to the filtering system gas flow conprising a higher
contam nant concentration of either hexanethyl di sil oxane
or trimethylsilanol; renoving the higher concentration

contam nant . from,the gas, flow.path via.a. fikst fil
YRS e AT By O O bRa, e Sl Bctanes
cepggentration contam nant fromthe gas flow path via a

second filter layer of the filtering system wherein the
first filter layer is upstream along the gas gl ow path

R RE AR S Y Bl BB TR S nen

ORBJratd @polydhert he sem conductor processing tool. 3. The
nmet'hod of claim1l1l, wherein the first filter |ayer

renoves hi gher contam nant concentrations of

hexanet dj si.l oxa, [ ' :

ekt RaR B 8 Qi 19 Ferblie doHE AR Bich @S0 iy Bofcene styrene
f | @pollythet hethfdnl dcadit fghcsiyadigmoup. 5 The met hod of claim 1,
wherein the second filter |ayer renoves higher

contam nant concentrations of trinethylsilanol than

h b Sl - ARt . j : r &8 n;

¢ PECTFAP B Pl o herein (P B RGPt S Phrpprif g5 Ehonic
7 .acikhinomsdud droaip ozlaadarbobiylivhed dunvtiohel groysi sor pti ve

medi a i ncl udes activated carbon. 8. The nethod of claim
1, wherein the second filter layer includes a

¢ hﬁ{er}hétﬁgyﬁ bF Xlﬁlim Tedhareinfe %rsgl}ﬁtem%{ PeRprieh aiffRilter member.
wherein e cheni Sorptive nmedia I n¢ludes a cation

exchange resin. 10. The nethod of claim9, wherein the

cati on exchange resi i ncl udes di vi | b
o hee e P b Rre b B B R R Rapmocs
tngmﬁgﬁggpaﬁ5ﬁg%kmk%g_udes a divinyl benzene styrene

t

copol yner an acidic functional group. 12. The
nmet hod of claim 11, wherein the acidic functional group

conpri ses . a . sul fqni acjd functional group.or a
cahbRsog OSElaim A EereBhe sgread e ByerRamprTth agogpnd filter
clabmbdy, Wherein the first filter |ayer conprises a
first filter nmenber.

The method of claim 15, wherein the second filter member comprises honeycombed

elements or pleated elements.

The method of claim 1, wherein the semiconductor processing tool is a lithography

tool.

The method of claim 17, wherein the lithography tool is a microlithography tool.

The method of claim 1, wherein the first filter layer removes higher contaminant

concentrations of trimethylsilanol than hexamethyldisiloxane.

The method of claim 19, wherein the gas flow path comprises air.
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

14. The method of claim 13, wherein the first filter
nmenber conprises honeyconbed elenents or pleated

el ements. 15. The nethod of claim11, wherein the second
filter layer conprises a second filter nenber. 16. The
nmet hod of claim 15, wherein the second filter nenber
conpri ses honeyconbed elenents or pleated elenents. 17.
The nmethod of claim 1, wherein sem condugt or : .
or BroRsthag of st 2. hprel GG SSxny HTEpgoer DRUbHGohismgine higher
of co‘}lltf}hi t oon¥ifagibhs &ﬂ?exhﬂn‘éﬁl%ﬁﬁﬁ%né #ah thismefhylsilanol.

m crol i thography tool. 19. The nethod of claiml,
wherein the first filter |layer renoves higher

nekarRetnaf e, n hess e e ek B b B s ortive
wWhgkgian the gas flow path conprises air. 19 21, The

nmet hod of claim 19, wherein the second filter layer is
capabl e of renoving higher contam nant concentrations

e TR A & 19 VGRS SR & bt R Rlyis g a5
CO8Rhh einchem sorptive nedia. 23. The nethod of

clai m 19 wherein the chem sorptive nmedia conprises a
cation exchange resin. 24. The nethod of claim 23,

wh it o h . oy il
ponbE Bt ERLh s, SACRAT A8 sl DRI ISR oyfisd Mfyinyt
mhg@ﬁkﬂgy@gngby@nymebenzene styrene copol yner conpri ses

an acidic functional group. 26. The nethod of claim 25,
wherein the acidic functional group conprises a sulfonic

aci cli - 0 : - j ' [ :
s WIS 1 e SRR oo A o
fi b etidicaigdtionan@ouses a physisorptive nedia. 28. The

nmet hod of claim 27, wherein the physisorptive nedia
conprises activated carbon. 29. The nmethod of claim 28,

e THEL (B, i RSP0 AR Ay il i
fi héidfunceichalrgroqnpr a saBohdiceycofhetibnak prwpnt s.

The method of claim 19, wherein the second filter layer comprises a physisorptive

media.

The method of claim 27, wherein the physisorptive media comprises activated carbon.

The method of claim 28, wherein the first filter layer comprises a first filter member.

The method of claim 19, wherein the first filter member comprises honeycombed

elements.

The method of claim 27, wherein the first filter member comprises pleated elements.

The method of claim 19, wherein the second filter layer comprises a second filter

member.
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31. The nethod of claim 27, wherein the first filter
menber conprises pleated elenents. 32. The nethod of
claim19, wherein the second filter |ayer conprises a
second filter nenber. 20 33. The nethod of claim 32,
wherein the second filter nenber conprises honeyconbed
el ements. 34. The nethod of claim 19, wherein the second
filter menber pongrises,pleated el enents. 35. Th
methegnetbed ef elpim 82, Wherisithe serend RliRs @sm%fﬂi SRR Jopeycombed
cQg&%%ﬁély acidic. 36. The nethod of claim 22, wherein
the chem sorptive nedia is chemcally acidic. 37. A
nmet hod of preparing a filter systemfor filtering gas in
conmuni catign with a seniﬁonducéﬁr Froc%ssin t ool said
t | Thegpethyd pelnim AP uhergindhe seeond filtes WEMPSY eqripgigs pleate
sqﬁgﬁgﬁ%ilter | ayer, conprising: arranging the first
filter Tayer upstreamfromthe second filter layer: and
selecting i) a physisorptive nmedia for the first filter
| ayer and a.chenj sorptiv nedi a f.or the .second filter
| SemeiehotelgIS rrbsieio s geamisgpiits mefadr Fosmisrinacitic
filter systemincludes a higher concentration of
hexanet hyl di si | oxane than that of trinethylsilanol, or
i i Theamethedo$ olajm 22 ewhendinethe ohemniserptive stedfa is chemicalle acidied
a physisorptive nedia for the second filter |ayer when
a gas flow subject to purification wth the filter
SYR A G pE8RInE DHBRAN steRGLAltbdld S8 iRlcommunication with a
trimethyl silanol than that of hexanethyldisiloxane. 21

semiconductor processing tool, said filter system including a first filter layer and a

second filter layer, comprising:

arranging the first filter layer upstream from the second filter layer: and

selecting i) a physisorptive media for the first filter layer and a chemisorptive
media for the second filter layer when a gas flow subject to purification with the
filter system includes a higher concentration of hexamethyldisiloxane than that of
trimethylsilanol, or ii) a chemisorptive media for the first filter layer and a
physisorptive media for the second filter layer when a gas flow subject to purification
with the filter system includes a higher concentration of trimethylsilanol than that of

hexamethyldisiloxane.
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