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ENVI RONVENTAL CONTROL IN A RETICLE SM F POD Rel at ed

Application The present application clains the benefit
WwW@R001803Pr ovi si onal Application No. 60/ 668, 18BCT/UEM6/012636

April 4, 2005, which is incorporated herein inits

ent i r et FNHJROMIMENTAG. CONIIRDIOIN tARETHVIER ISIVGIF PrDiD

invention relates to standardi zed nmechani cal interface

(SMF) substrate carriers used in sem conductor

manuf act uri ng and nor &elsbed ApnlicaHON, t o transportabl e

and shi ppabl e reticl e/ photomask carriers that include

| trati emto reduce chem | nd.a i,cu
o okt rBich AoISHER Rt CBR HRaf el BES: PERisHRL ¢ibbiiRifon No.
60/668 [180eiled E?ﬂkg 2005 0which iigcorpuRid efeid Reitp EREeSVyefeddnce.
silicon ers for sem conductor applications

typically includes photolithography as one of the
process steps. |n phdtieldiofilieginzetiion a waf er surface
mnth a deposit of silicon nitride is coated over with

ht -sensitive |iquid,paql r qr phot.oresi st
b ERI, arptes oo steao bl cuertealel iRities (SR substrate
carrié?sl (ébdan AR Rl St Bﬁn@fa@ﬁﬁhg &dd E’@&r& Pafticulay 1§" oAk dn¥portable and
ultraviolet light is shone through or reflected of?
shippehlt sdislefphotomeskicapniors dtak gickidea fpitrd]lcetsystehetocteémqe@diemlcal and
ern.onto the.phgtoresi t cover ed fer.
perfflahe Ssheaiingys iy BiebrEe e ot etten T ot
chenically nodified and remains unaffected when the
waf er is subsequenigyysHRhESE B IIRnAoghenm cal nmedi a
that rempves the unexposed photoresist |eaving the
nodi fi ed photoresist on the wafer in the exact shape
of Theeprgasting nf ailictihevafims kor s€1|nﬁ:owa1ﬁcenr applisatijs ctpmdaltwncludes

etch, process _that renpves e sed portio
phopRiogrPhY ds opg & fhe RIgEASH §teds: n %%éﬁﬁ%grﬁ Y 20¥R ?lh%lrface with a
depd&if cﬁ" siliddntiNgids Xsa@datédﬁ&}eg i a AR sBRSe JQ8d gs@gr:eﬁé bY photoresist

trend is towards the production of chips th
and sheyl bdectinelly/ oxposed o @ $tugdreo! raliitiondesisg wytemplate with a desired

necessitati even,. IIerllnevvldt
vt TSRl RY. i GOl o e P e hoteiew Sl ok fhos e mask or
reticiélidf mERcOthe UbGraigiatieintor@ theiRoRRéi® heFe@Rdfdrhand 96&% of the
to which this pattern can be faithfully replicated
photﬁ)mswt Fﬁl@sﬁé\f‘@e theslight 4¢ ehemisalfagrodiftedtandtremapaamatipeted when the
Waf&u s ‘%seglflentt ﬁ&ﬂ%&t&ﬁttg z? e&ﬂe (Qﬁi ur%écﬂ& ‘@xap ‘%&%V Tth% unexposed
resolu t he ern can I eépro duced

photokmmt\@a‘aerngshd? frﬁﬂﬁidﬂiqﬂmttdssmtrbnt the waﬁatah elﬂtgé)lfhcoﬁhape of the pattern
glt Vi ol3 l.ight used to prgféect the pattern_onto the
on thg, ¢ VR 1H Revered fosil el pEge %trremgf"é% thegrppred portion

of the nitride layer leaving a nitride pattern on the wafer in the exact design of the mask.

The industry trend is towards the production of chips that are smaller and/or with a
higher logic density necessitating even smaller line widths on larger wafers. Clearly, the
degree of fineness to which the surface of the reticle can be patterned and the degree to
which this pattern can be faithfully replicated onto the wafer surface are factors that
impact the quality of the ultimate semiconductor product. The resolution with which the
pattern can be reproduced on the wafer surface depends on the wavelength of ultraviolet
light used to project the pattern onto the surface of the photoresist-coated wafer. State-of-

the-art photolithography tools use deep ultraviolet light with wavelengths of 193 nm,
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art photolithography tools use deep ultraviolet |ight
w th wavel engths of 193 nmwhich allow m nimum feature

W@ emwed0s82 t he order of 100 nm Tool s current| yPGRUSZY06/012636
devel oped use 157 nm Extrenme U traviolet (EU) Iight

whitlp afletwnininifrRieo fesnirersizds $re diid) bater &f Hi0zes. bdloolw diremtly being
The reticle is a ve:&i1 flat glass plate that contains

develapedael 7 am Esttpme Lruialss GE0 U lighciomerat. resplifionat features at
' . < - . . .

s P 20 AR BIAELSL L 48 ey BECSRS e s

reprodticegroat the vaiferc Ulypscal rdticiessubstsaamatdrial baquartize Because of the tiny
. operati.ve_ surface of the.reticle.(i.e. the tterned .

sizegi he R U 94TBRtcEh THEHEHGHEHIS it FASSBOt ot the operative

surf8éd BethedRARE Qi.&.htﬁe DHRERES s@Facd) I%E bt £:88 of B®E8minants that could

__projected onto the photoresist”layer during processing
eithbredamagy the serfidernal digiond dlucimage puojacted pntebthe photorésisy layer during

Typically, the gritical ticle si e Q| .
oS5 Tradte ind R wEftarTobndntp B (BefbG SupfANECthe crival
partic®s Resk ¥el §.19aeAn& /03 5m Pt tHef néklBatReddolahd NEAfeRRHAY surfaces

process. Cenerally, the patterned surface of the
respeeti Yedy avhies H DG deparivof theaphokilithogsanhiyaapespst (eneiedy.ethe patterned

] ef bly Ly ocel.l ul a
suibbd 3 BE UG080 eoBlea ™ OF LG SR e Wrcory or
nitrgeellntse, atfached $€ahd Gupp&rosd Byriandaing, andl attechedetopthendeticle. Its

defects potentially caused by such_contam nat| 1on in
PurRQse if featfel priaieatanyipidy and redues prfeEdvicgisinotgneiglly caused by such
confaflih&fch! BNk riﬂﬁgé %ﬁﬁgﬁtﬁ&!&&?&, FACEURS uIRRESEHedi®n from the
transm ssion t oug the reticle characteristic of
pattaimep sutfacaws opposellitghtransidsini thhaghathhyretidte dhamcterisgs of deep

S R RS R it T o e i Ao matrils
thatRRO 2R akenf EE1TY! DonSERERNEdnd RoABW PRt RhaskRGTR) Riployed in

is susCeptible to contam nation and damage to a far
EUY mbatadithapmanheds sirseptitde fotagamivetdon anddamagsttp arfal greater degree

hot ol i t hogr aphy. ..Thi,s .si t.uati on i ses, hei ght ened, .
tharf pihicls Jfsse 1 SR SPGRRH ROLIERR byt | LRE Sppor pPotes heightened
finélRmbDARdirt ettt Q)h%nﬁrtr%ﬁél_é BMIF pot dedigredao fﬁqr'b,cﬂrﬁlsport and ship a
destined for EUV &Notol i t hography use. It is wel

retigdp daiined forEUY photobifitostaph¥ @& sary and uni nt ended

contact of the reticle with other surfaces during

manuf act yri ng, .processi shi ppi n handl i .
tr andpuEl! e ey et ety g a8t sotget plbe reticte

witldl @tHeg duefat @alniS mafufbRripa! pRteRthgs hipphe, Bbndligy, transport or
reticle due to sliding friction and abrasion.

storpge B dikelyi qaupe; dggasgsr 9l thy debealpeaunsy onbe patiwened serfacs of the
. rL & ’ i e G i
kDR S, B304 LR LROAE 13 S0y Lo b o
skiltedt incthe #10 thatdagr patisulbfel corgahinhtiors ef i theShiyfacd beche tréticle can
end products, of processes that use _such a f I_avwfd

p .
potengia|ly | compramiss; e igheledio £ regsser sHASICRR (R IssHly affect the end

products of processes that use such a flawed reticle. In this regard, the art has developed

innovative approaches to locate and support the reticle in reticle containers so as to reduce
or eliminate sliding friction and consequent abrasion of the reticle and the resultant
generation of contaminating particulates. In recognition of the need to maintain a
controlled environment around the wafer during storage, processing and transport, the

prior art has evolved approaches to isolation technology that allows for control of the
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i nnovati ve approaches to | ocate and support the
reticle in reticle containers so as to reduce or
webkdoritegase sliding friction and consequent abrB&T/U82006/012636
the reticle and the resultant generation of
envicombentiindtd mgmpdinteivicihdy ef ahivafeeby providing fof atcbﬂtamee do that it

bo nai nfsa?l controll ed en |ron nt arounlfl waf er,
can e keRige LS GEEe HTB RGO ORREICHa RSB e: ¥ Gptainers are
proméd WAB sEM@idd ﬁiééﬂa‘ﬁ?&h ﬁ?erh%eé 8l Aldw Buibfehe ﬁlaagmlatmn of the

that allows for control eenvironnent in
contamee diyapecedsgigninaghivérya Watlercobipiners eandihotd fpbotoalasks of up to

cont aj ner, so that i an be.k rel ati.vel
20080 RS oS Bt pidard Peiicel terbg oty S aFader dn witt
suctAh @oRfr&Nddd el irtintrans tnaip el Freghriidtdia i@ mdy b pfeB&f Sinside the
that al |l ow autonmatic mani pul ation of the contal ner by
Contmllﬁée@mrngmﬁntclﬁusnblrgosm@@ edcmr@ﬂsn@r chapges ¢foﬂh@| air trapped in the
Q ) at §¢ 8
contfARUERP R BB i ST B i BB R e of
the Guedine apafdr b9 distetbiia\the &@p’@ﬂtmr vol@ghal F@ﬂe)@inple thin walled SMIF
partl cul ates that may be present inside the controlled
Podspay CERFRSAES “@allsl%w‘rqmeﬁb gug Il altitde relotogdrmsessuiiecchengasgaysing the
r i r Vi 0
frap l? r %P Fneﬁe:eth%fcgﬁﬁ&%dr %hﬁ’%légmal r btr?éo{i}gﬁlta gécgln ’géiﬁér%g%ﬂde Ehanges can
set upoocaeciton wirehtseviton the cmlatallamd]l)ﬁneriswndl canpx clifg:hé bentainer and

ed air volune._ For exa thin wal | ed pods
its Cﬂwg YelQdeSRATe] ﬂmﬁ@ﬁﬁ%%@@ teoPmt praves fs4glGng between
covl@l £RS R FFNROISESicF aHS '115191r§15‘1? of ﬁﬁﬂf&ﬁﬁtﬁ' WithilSthe@akRe Prior art
controlled environnment to spl ace Tenper at ure
approheieg eontompldern tugtivog \apparama betwaeerths exfietrial antitrenment and the
ona es of the cont

interf AT LTI o THE dESBE APRT S T AL ddthe air o

flowt @rie@ W&%’tﬁh{ggaﬂphﬁt@eﬁhy e TRRL X\?Qﬁcﬁﬁ‘eéeﬂlt@nl@ wlear tHéf entry of
the carrier and incursion of particulates within t

partighlates drom thej esterngl envippmead e tmmnﬂﬁch@rylr@nmeemﬁthn garrier.

appar at us bet ween the external environnent and the

| umre o ir. Th rea
B R fal b, Mt il abiReGle Brloafifel SRbupnEs gre but one
ha1f@fthetgq@aﬁdsn NBq@HIRAfpbent HRY gasnﬁﬂddéi Borfta@fahisO# adbBme molecular
filter to block the entry particulates fromthe
contapinapisafAMRY dug ﬁm@mblﬁrﬁta@ Ymnsmtlﬁdqlmgmt@rWugetimgetmpped in a
i Th r
hem?eftmﬁlzsse E& ﬁ?gftempa??t%?c:éu%( nlle at asiirhﬁg%lg tésewa énrb ttemgﬁrature the

monhl&iefm mIﬁe tuh evig @Uﬂddn@@ouﬂ:_cquﬁé hif anﬂpsmte it ABE thafepbbl%l&)nto the
' i rborne npl ecul ar. cont ani nant s

. t
reticlfy oEY&H WitbpaEicaY seqledGORGRST> Yherids Hep Passidiigy of @trtqnﬁrgmg into
the §}fs€bﬁp%ehqhé‘ ORI e £&7!Hd = %ﬁ&&ﬂ\méﬁﬂ{ tﬁ%xédﬂ%ﬁer during

a sultabl e dew point tenperatur noi sture 1 n
procwsmgu Water veparaoddersmgauto tfe gakternad sumﬁmé cﬁ‘ah@rermizla dan interfere

. t de 05|te ont theretlcl
with ¥ iGes RS PO AR Wty (Ofher Pbcfodkpiptsgg or vapor
cont&hirdtibn @RS SSIVEA rbH&®s resulting from reticle/pod cleaning operations during

LD-

the photomask lifecycle, chemical agents generated by out-gassing from the structural
components of the carrier and chemical agents that enter into the carrier from the ambient
atmosphere by breaching the hermetic sealing arrangement between the carrier shell and
the carrier door. Multiple contamination species are thought to be the largest contributors

to gas-phase contamination. These include NH;;Y (ammonia), SO, (sulphur dioxide), H,O
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the systemwhen the reticle is renoved from and
replaced within the container during processing. Water
W@ apoenospendensi ng onto the patterned surface OPCT/H82006/012636
reticle can interfere with the optics just as a solid
(mojzture) ol eindensable drgatidsdl6-Colur Degerdingyasthp phswlitiogyaphe system,
nt am nati on are sol vent..resi dues_.resulting from
o pREERERA i SRS R RIS Scaaf Pt iR B e istEngs from
436 hinf BE VST i, Ct'flf‘rf@n@l? magﬁﬁtﬁse&eﬁ@ q?it@@o%o%UtT&aéx%f f the laser

fromthe structural nponents of the carrier an
can cmélnﬁe@ena@é rrc@tltonatthaé mr@npltam defetieformptiore and rpmpagaman on the

sphere br eachi t he neti.c sea
surfBECoe e PR PR st SRR oo fhe el ThCcife, BEaardl o form
highthp @factidé kpdcRs §uew B 80, haid NP, S PSehRSofaheset dhepEkHls, BcH s acids
the largest contributors to gas-phase contam nati on.

for inglanee, iafe r@a@vwh(glmmﬁagm dsmg@ &ha yetigle o otching)it to create a

haz{)%%nd %‘g&%‘ﬁ’) %g%ho ol ? %ogr a %ggélsg%é?m Sogny%h op&%ﬁ%rfgensable

organius dap lexno 0 foenaionade igehdrglhbll 9G ticC@nGimiaanta ¢an B@ léﬂhdered

that can range from 436 nmto 157 nm Currentl|y
to rqﬂﬂa P%ﬁ’@rsémﬁre eglurtvstat gpveh that Hezradesthy ﬁswctlpwélty aé@xe Teticle. In

thisg ebtNild Alrfent I?ﬁﬁkl‘ﬁghs HEAGH iR M@tateﬁ & Bhep%){' ﬂ{eek?y 1tnﬁred1ents

ect formation and propagation on the surface
requizet! ifed cerystmogrowﬂst Essemt;albzowateotombmesww[isoaie osf piecafeosementioned

Con,[are altter 8 Sé)lrm h| hI re % i %Clug ch %sc of crystal
AT 0GIONANG bhee ke a9

grovathl &idr Akt Ihs*é%f%%%an@sr ?orr e@@ﬁfpﬂé’ Qatdk Qnﬁil@lsd%e ﬁﬁ’sdgl%ﬁfém because
damage the reticle by etching i't to create a e on

theyt qaengjaedesertbd congchitrsiéon Tholstie 4o &am coought leverlegn pievent salt (or

oo ARG ISR R ORLER R 8. B por o

dry ga@hyebetbdule fiRSHbisturd) céﬂ%@n@ﬁf@ﬁ 8fthe deels%%lﬁ%ﬂ' to aV01d crystal
growm h that degrades the functionality of the reticle.

growth tliees is dagselore a perd fon p cepemingtioricagirelsnedhanismodt seelr gage of

one of the key ingredients required for
thel%ﬁd%{ﬁ?gydrle:‘)vw h. Essentially, water conbines with sone

of the aforemsntl oned contam nants to formthe salts

ar ©ngestehalabproattes Rethni e tMploydd G ihd e td UREIiSra® the effect of

crystal growth. Prior art use of dessicants, for
the Célfeamﬂl EONAmHIRG1S ia paTods Ktislemask qeasinge i isaseansiéme hetyveen such

cleaxgsﬁglglg?q)g% gp};rg§ 61? éﬁ\@/lg %{E&ﬁs@%:’t 9§br8§1g?£é§§ #{0@ \gvgfekst n a 193 nm

expdsitteetabk e The thrgshofl af thet MEBE Baset tcﬁpre%ﬁtﬁnédnet&ﬂe %Mve’eh rdefects
A) . ar . ot her dr as y not uce the npi st

(Mng?S ﬁ?ﬂt?%torl& VAT S g ’?tIF@GE?S?‘edHPWe‘éR?oﬁW% Fsyéthéflm to the

num8EO¥E Buch TRREAS' 'asrettltiﬁayrﬁgéi{r &Entod) g@cg?cfto& BGRNeaSTLAM §LBegraded

control nechani sm at each stag
beyond functionality and the mask must be scrapped. In view of the above, one of skill in

the art will recognize the need to ensure that the reticle environment within the carrier
remains clean during storage, transportation, manipulation as well as during the standby
condition when the carrier is empty of the reticle. While desirable, it is generally
infeasible to construct a hermetically sealed environment that is absolutely impervious to
incursion by AMCs or other contaminants. It is also infeasible to continuously purge the
reticle carrier especially when the reticle and reticle carrier have to be transported or

shipped.
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the reticle life cycle. One of the approaches commonly
enployed in the art to aneliorate the effect of the
W@ b@ilesaB2 cont ami nants is periodic reticl e/ masRCT/US2006/012636
cl eaning. The nean tinme between such cleans (MIBC) can
appviodchnecded isescamplype ofi pipuicie roa tdevige 8@ 0Mhsurh@that the iAcursion,
193 nm exposure tool. The threshald of. the MIBC is set , .
coniegEHtE, GHE TRt B BECRBeS dOMGS . Wb B TPRIRY i is
f ' i '
Co e L g Rl otu P Bl ) rifetine sl
so thmh thehsefolibfearftthe phdsemaskecands significantly sxtdadedaded beyond
functionality and the mask nmust be scrapped. In view
of the above, one O@&M will recognize
the need to ensure AR thenvenion nyj r onment Wi t hin
the carrier remains clean during storage,
tr p [ [ .0 . s .during.ih
st angp B yesB, BOCA BoidtblagR Sl CHihy 3 contotted
envir@iment evithihiwidcldes iboakd e, refitle idurigg nsesrage, yirampeasplotessing and
to constryct a hernetically seal g% envi ronnent that |

. is
ShipRREo | ACRTAINS Fhd PHMALS ShgOslimett of Bif migseAlyeBiion tthrepeticle/mask
PN Rt HRALNML ' ' LQ £d 1RO ¢ .
e AR AL bl AL SRR RSB BN o
phasgredniamtinaptsintathe icentréibpdenyivoroeerttr ansport ed or
shi pped. What is needed is sone type of structure or

devi ce for ensuring thgnl%‘P t he i ncursion, concentration .
andFRiBIgoto SR ATRFELET Hie BIFeRiMDs th Feiidcle eRBCpRoPIIHSH with 2
r‘ r‘ o r‘ . .
layehd A el g R o R I BU, s, B B Bofibosite sandwich
Eacls diltes elemenhagt assheiatedetith spedidizefl hérbia phataoteeiséd dbaritsbability to

i gni ficant ext en . Su ry of the lLnventiqn The s
sclod) B APt b iRt il g0 SOGRE Hle PP s ROBA P, reepvithin
or kfovwiPtd diffheSiet PIRY hERRARANy Yéaldal sPaddiRhinttRe REURS afier.

reticle during storage, transport, processing and

shi ppi ng. According to a primary enbodi nrent of the
pr éseodirignteentibenaspebieofitbe prkent maskticmrthe Giter media is selected to

.. pped, W th neans tq, control the ingress an
weaf PGt porta et st Hit eSS PR o e flte
' i | of
B e et e 2
| ayered filter having specialized filter elenents

ar Azngdihgt to & mlaed cobopmsint of denpesaitt intatibnf thetfdter is shaped,

. el t i i ated with ial i zed . medi .
sizeq i I8t 30 @5 I grerel oyl O b DerERRIREs YL appferpatially settle
instda@ dF set@nfy @f tHeRutteAva satfadd Afe rOMM. | WnBheK AYBE $OhB Qlternate

present wthin ) )
embodiment contemplates a large filter, i.e. a filter with at least one major surface are that

is preferably at least sixty percent of the surface area of the patterned surface, to take
advantage of the diffusion length of the particulates within the container to cause the
particulates to preferentially settle on the filter as opposed to settling on the patterned
surface of the reticle. According to another aspect of the primary embodiment, the filter is
preferably shaped and sized substantially proportionate to the reticle and preferably
positioned substantially concentrically with respect to the reticle. One aspect of this
embodiment at least one surface of the filter is disposed substantially to the carrier door

portion with the reticle residing on the reticle supports.
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or known to diffuse into the hernetically seal ed space
within the reticle carrier. According to another
w@sweavsosf t he present invention, the filter nRdi/ES2086/012636
selected to weakly bind to the contam nants so that
t heAccortimgrion anteéatcrb elrdbobinex phle| @rdsdnt anvenhien fprbvides lmyeans for
subj cting the fi r to a flow of _pressuriz dégas.
timifRgy B PG G AP e adin. OatBOPUPIY P 1 TSticle pod as
com?%leﬁtts dhe Qs oMhe QbmidiRal %F SSBE saly AP the feliSle carrier. One
Iter is shaped, sized and |located so as to present a
aspestiof almﬁenmmla/\mvefvep araviding st perforatetl tyetochadttheffiligr wherein the

L Ry R g R
exteBiHD Qe ABither? O A RITRdradspsct ofl tAE Geeahb idvdivesiprévidihgf 4 lteF with an

wth at | east one major surface are that is preferably
addisipnpldhd impsrmpalle devsn thap fs aroeidsd Mithcmeayayaslibfvalvaeto prevent the

t k n h

am egltrt]g %ﬁggx ?‘f- unﬂﬁ%?tnggj @e@eak? eﬁgﬁlﬁ/ é)ea etrc]it sg)agée fp&l’fﬁﬁ AW reticle
carrfeau&ﬁothéleaspafttdfcthlé aleass in@o%@ﬂ&ﬂﬁﬁfzisﬁid of etk velvenid the purge

filter as opposed to settling on the patterned surface
portgto keep coptamapagts fieum sptering theooametiendly sgalgd pacss t he

prlnary enbodi nent, the fllter is preferably shaped

0
o0k Sb B3 VALt SRR R B sl st

carrimrtis pespidt with tahendags itel ﬁl]ec@’lpreﬁsmﬁédl ektréhiély clean dry air,

enpodi nent at | east one surface of the filter 1Is
dengpinated HCRAL 10 thg bermptieally; sealed spagecdt the setickpeattighand a means

| &£
to e%atugto {rhtgg(éA]g%or tﬁ@?égfggrb?)e«%gt lﬂ@gﬁ%& gﬁéngsnstufﬁmﬁntly pressurized to
allopr egyesst of theegdsi ﬂrmot[ghobo’rﬁeﬁxe nfflgansarfdothel exthiatistnoesdse Purgmg the
ure of the filtration nmediumto the exteri.or

expo
hemf“ﬁ@ ﬁ%tSF%lF‘% SPRRe Uk THS Mg seryes: fe fush omt 6Pm6"fml%‘1’i‘és B well as
dehﬂﬁfd‘i@tth&ﬁ téand §Re RUCRRARRr Mdrdd egaferaftﬁfg' the B1t&ar ri er.
One aspect of the neans |nvolves providing a
perforated tray to hold the filter wherein the
pen&mmﬂabn@ eqis, eslemitagesy anitiovel fdtusesa thmmmgtibmdmlbﬂse set forth

in pigt &1 ﬁ{;‘r& S ison s SRSt L e, eggsgﬁ%g{ﬁ gﬁ%&g& 056 skilled
in thé lakelpom te;?arﬁiﬁaﬁ&g'otf Qe af{oll(g\lvhﬁ' 01l RS BBablfed & %/e;?raétﬁ%t of the
is provided with one way slit va ves to preven
lnveattbm efthe aibyectsr anch adcmrnﬁamscdtthﬂ gnwmtlhn ey beereabizddcad attained by
ace w.thin LI
meaf€ B B R R hdnt AomPGulorrRSBr YT poet e de sppended
claitd@l ves in the purge ports to keep contam nants from
entering the hernetically sealed space. According to
yet anot her prlnary enbodi nent of the present
i nvention, the rd&refDesermtionef thesDyamongsded with a
nmeans to inject pressurized, extrenely clean dry air,

de%?{% ?steQe gg?gngég‘rrsﬁ)q%tg?/e %P?Eef' q&zenag%érﬁl?ly of asffe:t?cllg gar%%? gcecordmg to

a primary embodiment of the present invention.

FIG. 2 is an exploded perspective view of the assembly of the reticle carrier

according to the primary embodiment of the present invention.



10

15

20

25

to exhaust the XCDA fromthe seal ed space. The purge
gas is sufficiently pressurized to all ow egress of the
w@awetibgoezigh both the filter and the exhaust nREIES2006/012636
Purging the hernmetically seal ed space in this manner
seFI€s3 va ptmsetiveviewoottzivsa pottonad theteicksaden of FHGS Y shown
the filter and the reticle carrier thereby
SUPROZR R FSh ’tcﬁeng the filter. Additional objects,
advant ages, and novel features of the invention Wil |
be gt 4f:ort t I
and i 421 Bl BRShectife 0RaiE ! o0e MALE Pl Tl roice
carriehef BIG. upon exami nation of the follow ng or may be
| earned by practice of the invention. The objects and
advantages of the invention may be realized and
at H4Pneds pplapwigmsoidhe base norden gkt dl i ti es and

combi nat i ons partl cularly pointed out in the appended

botion ot SlsatRom i, ARy i ARy bale pidy b 5.

carrier according to a primry enbodi ment of the
pr eseny id @H&Qﬁéd%ew%lﬁ(ﬁw tﬁ§pkﬁ' p3RLOERY qerspective
view of the assenbly of The re |cIe carrier according
to the primary enbodi ment of the present
i NGt B omna fitlEGsecBona vievpdrepshctectiien ki A wf tfe lasdpstion of FIG. 5.
portion of the reticIe carrier of FIG 1 shown
ortln areti i s a bottom pers| ectlve
ifgwafr‘raﬂ@r d?th’éedo‘é@\é( sraewmgéhe Brrgepertod
carrler of FIG 3. FIG 5 is a plan view of the base

0 [ [

Poviato Ha b BePbihe R P Re AR GPAB Ho e e nsia
surfEdeCE»ftHe teved potioaiat@adivip yvas hiosthitg eibedipneng 6f {hepeseiit invention.

FIG 6. FIG 8 is a side sectional viewthrough

section A-A of the base portion of FIG 5. FIG 9 is

st iHl5. ddoisheersprotise [dew volean stxemiptagy t fléer pancgaliporte the present
inve k% 8. FIG 10 is a bottom perspective |ooking up of

{'He "cover portion showi ng the inside surface of the

cover portion according to an alternate enbodi nent of

t he1or esend pérﬁp/e%ﬂ{ré Pidw ol Chigh buifScoRRES ARG dcYS dgaW aQfecondary

an exenplary filter accordlng to the present
embodipagitt 06 Hie prgsent inyentiong per specti ve view of a hi gh

surface area filter according to a secondary

Detailed Description of the Preferred Embodiments

The accompanying Figures depict embodiments of the reticle carrier of the present
invention, and features and components thereof. Any references to front and back, right
and left, top and bottom, upper and lower, and horizontal and vertical are intended for
convenience of description, not to limit the present invention or its components to any one
positional or spatial orientation. Any dimensions specified in the attached Figures and this
specification may vary with a potential design and the intended use of an embodiment of

the invention without departing from the scope of the invention.

In FIGS. 1-11, there is shown a reticle carrier 100 equipped with a chemical

filtration system according to a primary embodiment of the present invention. The reticle
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enbodi nent of the present invention. Detail ed
Description of the Preferred Enbodi nents The
wa@ewormsasy i ng Fi gures depi ct enbodi ments of t hBCT/E51006/€12636
carrier of the present invention, and features and
carreo 1P ifdidrsativiebyr efdiredApyas reefeditieruoaminen, 4 rajote podl obaakticle box)
right and left, nd. _bottom, upp and | ower, and i
zendfy SoRPIES i ipt @PiCB a0 AL AR SRIERIVR S tocts S SREIR) which
maté w2 Chirk sl 1 %1tk Qatildl tetbhd R é%saeé?}ve? Ry %ﬁﬁ Mhémetically
its conponents to any one positional or spatial
sealed ispareal iSowhichryrodidee psicoled empﬂromhmﬁdlm whichea sttickec h2H may be

B

storeg Ao FroniRiad ! Theo RS, it Bt 8 Welliehef i dnshuc quares

blan®b, HktRoniheRS) trhks Wséd Qb hed m&bwﬁufrr@&wﬁ@etha@ a&esugsepubm to
the invention. In FIGS. 1- 11, there is shown a reticle

damage fromy parGenlderAnssee- phmerpmn@m arfainirfaptst @mcmﬂyst}ns rativle 124

s QARG ARl R PR 2 BT B R e 128 having o

surfacef @e4 €do9 tp@ox&&ediwﬁtﬁtth@ lef-he® pafémeds, digcus&ddi Hofe. prd retfle lateral
areticle boxg}1 general |y cong_rl ses a door portion 106

surfgeq 13} senerajes (her wpk pydset Roagom Higswoprst priguyedyiiéace 128 and
extem Souid tcll?et?cl§ﬁ‘érfﬂl Er FIE 1 Wil De (a?'lélteﬁ a{éﬂtthé(tedlé( pfe@&ﬁ htion is
to as a cover orman herne al ed
not Hrb8edvhy e lpagsicolar diepe af stmleeR4envi ronrrent | n whi ch a
reti cle 124 may be stored and transferred. The term
"reticle" in used in a broad_sense to include quartz

bl dAg<loop Retion ek est ghaws i EKS.iZ 4 and S Eeludsn abeppesed upper
doot é?ﬁlfé%é ﬁ?’ 6 bk 10@%& dﬁUrsﬁﬁﬂ% kl’h% G fd e[térgm:valtl 148. A plurality
particul ates and gas-phase chem cal con am nan
of r€acler aipbyists t13d, watulasls&ielﬁésihSmﬁg{ uaesmbabapEd amnd tH}lCﬁ positioning

f.irst urfa 126 posite sec nd patterned surface
menybes (161 et SHPYasdy a1 97 BPORRH 1 PRcath bt arlationship
adj a@éﬁtaﬁr@ @tspeq'ipﬁgﬂﬂfsﬁ?%f%ﬁﬁ\g%nelé‘lli} %Bétﬁlaecehﬁ'g e;ﬁﬁ"hor?‘ y7g Qﬁﬁle upper
sep arat es the first surface 126 from the second
doomatrfa@prﬂéé sTind satielel aparisl 164 taen denfaguerh t hokdeimneabecle 124 at a

PR 56, g e B 0, . B cn
merr[b%td téeanklPite ba._&l@p&ﬁﬁfmr@ﬁl%in@&sh@@,seﬁé% 8148 WharuAl ﬂfds%mng of

4 and 5 includes an opgose upper door surface
the éﬁﬁl@leal’ﬁ“omfi caewe psener deteral 4pd gepraasd @bﬁc@;ﬂe@t o%lth,err@ncle on the
f r | cl
iRl AR P BB oFUBRAAR bl by o
ret1ctﬂ31mbﬁwmg16§oﬁ>16@ lsi;oauteﬁ/amdi %&efdbOﬂp(&tidn a0e aﬁﬁ &éﬂifeﬂﬁ)yl the reticle
spac part .rel atiqonshi p adj.acent an upper, peri pher
suppps 51, %ﬁaetgcé% Sis PPy iaBR meRTRcE | 4N e DREPASHATIRE Members

166 b Bedt RS teAIR rFI@Uf@ f&%sﬁéﬁ 84T1B8pﬁf 8&5@{{% utiywpﬁéﬁp%eﬂéﬁz on the

are configured to hold the reti
door surface 136. Preferably, the door portion 106 and the carrier shell 112 conform to the

shape of reticle 124.

Referring now to FIGS. 2, 3 and 4, the door portion 106 is provided with a central
hole 190 extending through the door portion 106 and defined by a first opening 196 on the
upper door surface 136, a second opening 202 on the lower door surface 142 and an inside
peripheral wall 208 communicating the first opening 196 with the second opening 202. In
an exemplary embodiment, illustrated in FIGS. 2, 3 and 4, the first and second openings
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predefined height 156 above upper door surface 136.
The reticle side positioning nenbers 160 and the back
wW@o®ct0808i Nng nenbers 166 serve to gui de manual PCT/US2006/012636
positioning of the reticle 124 and ensure proper
196 land @02 lareasuthstent@aliyasqiays! ﬁamﬁ%mid avé chdrected@tddddyethein rédpective first

and ol eEeeS g a0 210 edngidaneapery ol off SHigrds prlty garalle
to tHeClltedd) v@‘aﬁﬁl@@&)ﬁl‘e%‘%ﬁl p¥iiiol e eARQn e rﬁtrétod?ld]tQ? S&Bﬂd opemngs

defi ned the reticle supports 154, the reticle sid
196 podi2020 nTgﬁgmmmth@DchEQSm doabgupdsiith arpengheral shelf 220

rs as_best de
Sult%gopsr 5?%15 Yt HePYULHer? BJ'é 25%2“8& q‘ﬁeﬂ% Eﬁ Aimie 226 is
substaittiHe @erb3hdiciiaeioetha Firyt opbhifig QQQ an@ @ focRad %&@eré‘l‘l}dﬂﬁﬂlewnh the
carrier shell 112 conformto the shape of reticle
upPRelogt furfagedddy to FIGS. 2, 3 and 4, the door porti on
106 is provided with a central hole 190 extendi ng

hrough the.doo r.t.ion, 106 def i ped a first .

op oG ESBUBH R BRRB Curs Bech s’ 268 Gifube a semi-

ngld;) Qﬁﬂllde@ pié¥tic GRcdpigsld Whl@l@%r figst Dacen Jaﬂ@or@ﬁ@ea@ﬁh the present
i nsi de peripheral wall 208 conmmunicatin i rst

1nvegbgh PRy begwedhi {he (ﬁﬁér Fawe ﬁ@6 %) gmstﬁgtla]@zgatmhamd with a peripheral
il ted in FIGS 2
flan (—ﬁ?@kﬁ{e aﬁ@?ﬁé%{gﬁf oars) eanll 1%5%1] aceat Yhapen, eéid §48a aq'ﬂter frame
sideswdib 2581 degenkingsfioiar the obap eﬁid angl apd ecrehigdtiagt £rd @8skdodhd 252 to
r respective first and second areas 212 and 214.

dofinna oY G52 EhPEAdP ARCsit e BBerold on ddorgaiorat iy has & structure
deﬁlﬁlﬁgaghﬁ%h@%fyéﬁfo#ﬁbﬁé k4 %@ﬁéﬁst AftSerbat IDPI@QPrFlﬂ%%&BQ side wall

Irst an e secon openl ngs
258 202udeF hestionkied é6$)eviﬂph1 shae amiﬁlerﬁﬁﬁanystodhmbb@phee:ﬂ shelft220 on

e BEEEI 07! e Bt bt eher L B s o
operfih@T86 %ﬁ@lgg& M%ﬁﬁﬁ&é fd ¥ndefRemdhey RleitQ lfkﬁc&Lfa?hole 190

openi ng is located generally flush wt
for detrsbiblel owunting flafmr D8Bion| I60vith ﬁﬂtg@cﬂ%mtmlgemtupper door surface

n FlL.G 2 i1t a 6
136 b AEEGE B8 Wi Topfsahedion aenifbual PRI B e PSihenat wan
208.f |Ihtaetema€e2embbcaﬁa@ﬁtrsd&mwmﬁeﬁcté@@l & e5R81 sucAVRMok @Rample, the
used. The filter frame 226 is substanti ally ha

gasl@héééddwweda abeyq, ptasr BE ipfespryed Joppween the sheulden Y68 and the
prHUFISREF 250 8 oI U THRNERL- TR Bifle 248 o e e
232.248 and termnating at a closed end 252 to define a

cavity 262 adapted to receive the filter 232. C osed

end 252 has _a structure defining a plurality of
pefilist 887 3HH nopibedesprbed vith gefereacetp the ilysgatians ¢f FIGS: 2 and

12. Iiiﬁ%?%féaﬂ V@é IV g F E‘&{ &for 3PS \PI%C% é?cgfl%%ﬁuf’a-penneable

conp enent e periphera
clean, cost-effective, high efﬁc1ency, low-pressure drop, adsorptive composite filter such

as the filters described in U.S. Pat. Nos. 7,014,693, 6,761,753, 6,610,128, and 6,447,584

the contents of which are incorporated herein by reference in their entirety. FIGS. 2 and

12 illustrate an exemplary embodiment of filter 232. Filter 232 is desirably a fluid-
permeable filter that can include several types of adsorptive and non-adsorptive media.
Adsorptive media can include, for example, chemisorptive media and physisorptive media.

Non-adsorptive media may include particulate impermeable media. One of skill in the art
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i nsi de peripheral wall 208. The filter frane is

configured to be inserted through first opening 196 on
wappenossenr surface 136 and snug-fittingly reckPCTE82006/012636

into central hole 190 for detachable nmounting in door
willpppreciate th@Bhendsorptiwengediz42n be smg'in@rﬂhwitb pere dzxsrior removal of

surface 136 oul.der 268, s cure 0 tlon d aQn
vartila e lTios RO SBRPHE M e B BRALPL VP isgppracable
medd 5&6f3ﬁ‘ﬁ§toet'ﬁ§ %és@ﬁtnérﬁbocﬁiﬁeﬁl "E&H d &f B8dh cQf bg?i%géi‘farate filter

such or exanple, the gasket 184 described above,
elengeaits. blhei tens r"pb:m@rpmmb@fers tea siversitde adsgasloanmoctda@m which the

o A Pl SR ALy KRR B P R, st

an ifrévereble 2Bemithal teabteofl pro€ess @S which %ﬂeﬁ‘ldchhbdrﬁifs QfERefed Between gas
the illustrations of FIGS. 2 and 12. Filter 232 can

or liggidamelegides andja é‘vlut@mﬁw udtip ters Gueticuddte Wpemepble\ refers to the

attrifutbl o sggégg[t bﬁlgerrin gs;ﬁa&gésgfsgt ngreat*e‘ll flln a throshold size

front ia fleid ﬂ-bwi’mgaﬂ]r@lg&ﬁ thel ﬂ&lﬁ%)ﬁﬁéﬂﬂd: bac particulafe nﬁ‘pérmebbl% media.

7,014, 693, 761, 753, 6,610,128, and 6, 447,584 t he
TyptcéﬁY:eﬁFsP%FC‘ﬂﬁie% may bejdisladgsdr BowdresRective Dticubate impemneable

med.ﬁéig%_pf‘)eim m)eg gl?ﬁr‘%efrl{%:\ir % tlg_/l tﬁfg)?taéé%ﬂ}l %:é§ ?ttg%%gmculate filtering

capadetyi afabe ynalid.| \Refpemgeaflés. {2, Iatne«fxetrl]ﬂztrydiitﬁrliliiﬁ angerding to the

pres%‘lgt\sl g{\%{ﬂiqué %ﬁé@%fﬁes? gﬁg{uﬁag t%e p%o gg%f)rr gée\églen?ﬂer ‘elements
(altéiﬂa&fﬂe%ﬂ[cféhhﬁ@d rﬁ§d1|a§61§ngofﬁ gdﬂ}cdnﬁo roRt faMBnd3P %h%nged in parallel in a
sorptive nedia may 1ncl ude particul ate

predefiped serits| of lapetsa. Ex@meplaty Kiked P32 mqlms,esa basie| layer 276 of a first

partfR A B Rl Indae ATIEHRL g ERE 378 0 s LR BORSE Hectia, @

secoﬁdCﬂte’idﬁ@ﬁBﬁahé’ 280esH & sédondl HeoPU eI Pheiy afd aPvet TdyeADE2 of a
i nper meabl e nmedi a according to the present enbodi nent.

secomd grticy e @pempgatic mediapeity thegbparphivemetiaderere? Bk 280 being

I

sandfi b dBcert IEDRRE e Mipont R Beb el THEL 3781 sover layer

282wehk tl’@hyﬁma@I efnbobdi@sent,| the Cioust rlagdr, 2726hand ehemcover layer 282 may
"chenj sarption” refers to an |rrever3|b{e chem ca

COmPEEH t 105 R Ee s THHEFTROR- ISR RAVeEEnBSLAFAdG SF rROYyPropylene

mata%vaa%sﬂmg Sitni R rﬁdt&wlsdcamigﬁféal 85 t@g@n@ﬁmﬂ Mﬂﬂaft@ﬁﬁtenals in a
term partlcu atelnpermaa ers'to

ﬂul«htstrrsmbu Qeheyf partibslatenfiltet Inyedid, | ueh i asg fgrainsianat, aa elagh efficiency

ng. a ater ..than a threshold si.ze. fram
pertd i i GRS RS GFibRaoF s tiBolbae dntign A (BLPA) filter
medP@h ! meY RS BelUIBE 6MBBDEIn R binatiby Rii@Ruk MepdrBis from the scope of
particul ates may be dIS|Od%Wd fron1res§ect|ve

the pyasenf Bypritas. ﬂh@aﬁ@@m eovieplyers By ead 884 preyentpartiquidtelincursion
oYL AL by AR G418 oo o
for exanpiey apivall \as kidebesf @ﬁmﬂa’té‘@fr&hﬁﬂe héhrieki&‘ally sealed space 118 to the

ambient atmosphere. In the preferred embodiment of the present invention, the first

absorptive media associated with the first filter membrane 278 is a first physisorptive
media. The term, "untreated,” as used herein, means an activated carbon that has not been
modified by chemical treatment to perform chemisorption; rather, untreated, active carbon
remains as a physical, nonpolar, adsorbent. The first physisorptive filter element 278,
shown in FIGS. 2 and 12 can include untreated, activated carbon. The carbon is porous
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present invention conprises a plurality of renovable
or replaceable filter elenents (alternatively

w0 deatiogosed as | ayers, conponents, or | am nas)PEr/uswgeai2636
in parallel in a predefined series of |ayers.

(theEspecifit aunfadei dreecar?BR on ftied oides o1 (sm2| /gy and 2atbboproxided in the

formaiibsRoon PRI dne P dais prreteotadyimer Hhetse gher woven or
nonfvbl e T‘EE'IBﬂI‘%E!t%d 28Qivafedac3650Bh BE IO Yr@nﬁ?q)aﬁe@%*f Sources,

cover layer 282 of a second particul ate i npermeabl
inclndidg aovdmuih Shhlé, et owpod,vgtalne dind dﬂwys]rgaracmomds Zgﬁlrther still, a

P SRR B P Y MBS TR e, T

meddirh "8 YileBRsthhRAS .278NgahameluliaYsther2 Afatekats khéh @OV@F instance,
| ayer 282 may conprise, for instance, a filtering

gram@iemémtgbwémerbea@oaoylaﬁﬁe@ ecaghonp othypriesblyl émpregnated carbon,

chex?%rrg 'g%pre %tgé fagtrval% ltﬁorgf e?olﬁ § %{at%’on %&%rrggpfe%lﬁhoﬁ e)“:{‘change

resifit daﬁbn RREHanGe lfibeeatibh ethafiBel iBer, atiiNut@iScdrbon fib&d am:ehemlcally
a high efficiency particulate air (HEPA) filter

impgggnatgd uqtthateﬂo %@h dibert i BRysasrplveL pedig jof ¢ J@Vern@aﬁ Lﬁﬂemﬁcally

rem &% U%ﬁ&i rrcb'rgegl dcdlld ﬁé&ﬁ&%’&ﬁ%aﬂﬁhahﬂ%d%%@%%lor s well as
epartlhg th cope oF € present invention. he

SOzbmeSmhﬂme@malre Isd;i,efos ei&ﬁﬁphndndbs ﬂlqanmdﬂeanz)Bnmlyxe@di}ePurolyte

i ncuyr si into e her seal ace 11 from,
COYP‘PFé‘“%b?EWeCHPQ‘T@Bh@F@ %%Pt“%% SEORLAY; a?lg’&n‘f’? Gxchange resin of a
secdni@ ARSI VRS MBI A8cIE9EeRs BftaR tBBhALELiTindMbEMRne styrene

hernetically seal ed space 118 to the anbi ent
copelymss phethe. fdrm totﬁemp:rqfoe@usebembodh" heemtcoofl adserptivesmmdium is

conbiRUS 19 ST Conlle Aoy BV B o B D Bty with

the WBEhicall\Sedl&T Bpace qnera@attﬁﬁn th@8mbieRd ahedphére JTEBOTIAA room.
acti vated carbon that has not been nodified by

Such tegdia ale Spkbmdﬁé e tredepeanie AN BEEH SO P LOBRY P&M@BERLYST@
t
35%L§? Isgilm gﬁn%: a&%ﬁ@ 1;9 %zclag &R@% ?J[\}éésafou de the ranges

desc&ib&ﬂ&bbve?aﬁx alsds‘l benséd) E‘hé‘:SaseZIa@rﬂdZMalﬁlameld@ObMiyer 282 can also
untr eat ed actjvated carbon. The carbon is por og@(t he
servg e ssirindhs granyles opparsicelals edipin adnerrivadayest 2 1oawl 480 One of

skill & tl?en?rtc\ﬁ‘fﬁ R%%ogrﬁ?é/ 'tﬁagq/ahgué IESmEﬁfaH?ﬁ’sf f‘ Ren 9 r of layers, the
particles incorporat into a mat yner ers,

arrapgdrhent ofutheelayens relativptoecach Diiteer uartdr naadhe dypeadbnmgethle layers may

rbon c be.fa froma_.varjety of rces,

be Y er ARG BE MUIHCTh P GP (WG oHoPHPk B DTESt dpiation. For

exapR2Nh CarS QUEGSR: efbbdiiRht i thb, p@s@ullﬁwﬁ%ﬁdamgﬂwﬁé and a
coating can be attached to the untreated, activated

physiserbbve filtbreclamants ean tefused. erThﬁénhahmﬁnQWSStmpf itlee thegisorptive

for. inst.ance ran
st S enl B s SR o PSS pnlh L 88 Bl prp oot e
of théTpw e dilRE knteAtORIl be exhausted at approx1mate1y the same tlme in a given

environment. Accordingly, a chemisorptive filter element formed of sulfonated polymer
can be made thinner than a physisorptive filter element formed of untreated carbon since
the physisorptive properties of the carbon will typically be exhausted more quickly than
the chemisorptive properties of the acidic, sulfonated polymer. In a different embodiment,
the chemisorptive and physisorptive media may be present within a single filter layer. In
yet another embodiment, the multiplicity of filter elements may be sequentially supported
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chemcally inpregnated activated carbon, zeolites,
cati on exchange resin, anion exchange resin, cation
wexewhaosys2 f i ber ani on exchange fiber, activat eBCTHES19061012636
~ fiber, and chemically inpregnated activated carbon
in affraoer conRiyes i(salr showuptongdvide afmbliystageXil@r sipougl ivhithl ajr can pass
renoves aci

in (AR PR LU0 RS T8 YES. PR JETareEg Bt sgile eplaced

as aREH18 afdratsSbdsion BdpabiR Sl xRaudiid eAltérhSthéiy%‘qFﬁteP @Iyﬁaents havmg a
Purol yte(r) by Purolyte Cor poration. The Second f

highrenfacaneca2df® ingy évesfvnmﬂgﬂegl bycorthingi ek excliznge ar;wkﬂl array of

e g BRI BAS AREIOSE) FEE FERp Aty R 4 gk gurface arc

338f ke Rhy Bt CHARKYT BYDldEALThe MRiaR GAMarRdeRkdibh YiRe structure. A
mediumis configured to specifically capture amonia

preffligrdgyes Haothdiostm) od lxymyﬂwomhdlﬂm high Hiay hehseparately removable

I
rord TR 954 BRL G BERSER AP L O LSRRG o252
under the trade nane, AMBERLYST(r) 15DRY or
AVBERLEEHihg tSTRRY2, RyerRe8) angl ddvasnd S5t ﬁ%eYe*‘r&lﬁy\Maw the same

physi cal properties outside the ranges descri bed above
sha 7a|z4slbtméax¢§%have1th@ smwrfaay erca2Bg bgnudadHy theperimeter 289 of

the lsl?a?f)?r%% %’ég di%.%redl? th1 re%sesI nInt stexg{}%ﬁu' ?}5}?@% the several

i‘cul at'e sorptive’l ayers

1aye@’@769&78}<280 aanSZ‘IaeQ;EQueﬂtlh]ﬂy dspogdiwichih e cavatyi 282sof the filter
conbi nations of the nunber of |ayers, the arrangenent
framgy 2¢6,do| oy & Bltingtagre filter BAKRS ot IFOMIPOgIHR SMIahtsWé@re of a

tth%le 5@9@ th ﬁht@lyﬁ e 7Y iPfs H}O%l £ QS Hikt ﬁ@eglgrt\% o &Eghre upper

parting romt scope 0O the esent
dooeswafhpt @ 36 iand amdeihcﬁmbhyahalmfdamﬂm ﬂErttentlﬁl Itdie 190 estbnthe flange 242

i nvention chem sor nd .a rptive filter
restigBeto oo SB ot JUBCe TAG ek 9 Ve A0SeGeles upbarisd on the

pen?llf@ﬁ'f' SHRIPEI0Y € 1 Ial deBliebRPENMeAN dnd HteP %éﬁiesz%%ﬁd’ fhe filter 232
| ter el ement being engi neered so that the useful

comiprife a ghrititge 27 whidht may bt dmseried ivp |ahd remexdiafisineitie aentral hole

1903BN PN G P b Y0P o B RATSR s o

6,3 19UW70Ma teRireRBh AR ofGAACHS i rhidt MBRYn by Adferdnce in its entirety.
physi sorptive filter elenent fornmed of untreated

carbon since the physisorptive properties of the
cardipdre puithipryt ot aslangnt dfehe pieserd tiecbntion desfuaxplainedt widin reference

to 158, o S Sn i Frl R 2LhdedRreir: DR Lo § GPRPRYET o be

submanym@@ﬁ@ian V& theestirAcaakabeoRsese @écdﬂdtﬂ&tt&n@d SufadeL128 of
filter layer. In yet another enbodi nent,

the getipleilgfi diceqrdiie tojone @ppest efnthia partivalar b@bQ@q{?@hﬂh%ﬁﬁ‘y area 212 is
at l%uyﬁpfd.% K ?g%% m?rlf{ ; Zd?&lt %{rﬁg ! 8:#1 ﬂ%ﬁhe{f 'gl%aoﬁﬁ%\ﬁ? )(het &rpa.%g \{ﬁe% is %t least

sixtglpereettti 00%4) rfpheodintadeadred 02@ aﬁﬁl r}])(i’gfe;ab%raﬂﬁme rlﬁngesuﬁ bevanty-five
percgrlljtl (t 75% ttg %%e fhlulnglr%(ri p%?crcl,ntb(el 06%% gf ‘?h% surface area 129. In the preferred
embodiment of the present invention, the first area 212 is substantially concentric with
reticle receiving region 168. Furthermore, the first opening 196 and the location of reticle
supports 154 are arranged so that in a assembled configuration, i.e. when the carrier shell
112 is mated to the door portion 106 and the reticle 124 is supported on the reticle

supports 154, the filter 232 is located with the surface area 288 disposed opposite at least a
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as a whole after its filtration capacity is exhausted.

Alternatively, filter elenments having a high-surface
wWare@a/16882 may be fornul ated by form ng each neRPCT/ISZ96/612636

packed array of three dinensional cells in FIG 13 as
portidinsxflseswnd patiemnbé sypifacerl 28 vithiStietheambliculy soaltd spacariéa such that

38 filt d | eat th
rotcl DeiBEiPG | Y oRES BETECTPED ORSGHAE HEbrS) af s gt in the art
will30QWRze Phat BURE @?’é}hﬁéeccdﬁ?i%hféﬁbnm ﬁ?fa@@%e@ 888 519@5&53&1 Patterned

rermvabefro he filter 232, may be incorporated
surfadsoh28 aré: ec&sﬁé@mthymdepm@ngffram thecwoops of thy presg@Anveaition] All of

errin 0 rs 276, 278, .280 _and
the fBichdifled Pachie Sonsthbiichs 2 sersdho 1 Wi T8 extent of the
surfﬁb%V&eh B ssRIRIve Ub T 1BE SeadiRPpARSndIOHRERE 128 b&Rd in part upon the
perineter 289 of the shape 287 but may have different

dimensianis rdsthe hermetically sanled @pasntli® itlhm di @nsl@ngthagenerated during

retlclleay %ngm §?t1c%§ éggcegsxpg,ztrsnﬁ ﬁe%ﬁ ;)g m§ lfé% sgor‘sig 5 raﬁﬁ other

concatmmi thle retielg ﬁZﬂlﬂlitgﬁf efvdvih 12 danﬁﬁlil@%md@c?amﬂﬂh&fﬂe reticle carrier
structure of a thickness 290 e filter frame 226 is

1004 ddersugiges pica gh 18 Hisppsedsuroximais Hig seoendopaticreed pistace 128. By
h
selegt t}:h;elu(e%@ﬁte %(ggo@aﬁgR oc‘fhgnﬁ'? gn%g£ #122}‘?&? r%a?%%r IoEe[he present

inveuppme,rthd (mob%llttj/,a&let i Jfrtwdul die qJMesmwuhﬂlem éfﬁamh@ theghermetically

scal B R LB T PREL Cricier 356 Saiia toAm TS piigice 25 instead of
d1fﬁ$;s%§?36ﬂt§ Qh@se‘é&'idarrjl ?%rgg@s%ﬁ'cg hogay npﬁuﬁlﬁ%@r t,l'%dchd)égtsﬁllled in the

renoved fromthe central hol’e 190 on the uppe
art, theoextend off sudack3Be P88 kreregssentpiavet q)btlhe 108l asmt!@smﬁ fihlué (bassages

A U. S. at . ...6,.3.19.297 h on
wvailghicorieatf o ari BB PR BN 7oy ThE RO RETIR 8r associated
witherFdré@icYnumdialt 38, Bh ith@btheL AR wsl@tto Qhe Eﬂ&ti%%%ﬁfﬁée area of the

i nvention best explained with reference to FIGS.

totalyfplter anedis évaihab@tf%ﬁlé@hm 2s gt fuid fowsdhropgle mer@hx@énfpl@ess 290
of t}?eoﬂitélg%fd Th@ 162% l’gw%g) %%E'a%g dorlt ?{) %solépgﬂ)%l oft g s%p %&% chemical

ace area e secon ern surf

reactibng hin thést ieghrd, h24ilteACGQ rdiffErg ﬁo@n dieprgPeCSMIF pbheﬁlters in that
thegartlcul ar enbodinent, the first area 212 is at | eas

09% 07 ¢hibe prgsenidavention léﬁH“?thélYf%WEW@FalérP@wOﬁ%WtOf the door
portfomméca&s% AlB& by eén pr {0 e%%/ LHRENLES or&(@&%&\t&f { upper door

he surface area 129 an y 1n the range
surf@@vléﬁt )Fui“tlhvmqme,rmehﬁ as(sé’rﬁb’bedtconﬂ)gmaﬂlmn &baadlapmﬂénb p()éllﬁ@led on

% of e s a n.the ferre . .
closgh sl T 0 gFets HETop S aliet IR AETOREa K fistpags 4B in Muid
com@Abididation URisH R hﬁb{eﬁt GRAGHAEIR! Sutdidt fhé %&tﬁd}é% oHEL®) ‘E’Hr&ggh the

region 168. Furthernore, the first opening 196 and th

plurpligy af peoretionsslot s destsppointlG144 are arranged so t hat
in a assenbled configuration, i.e. when the carrier

S h%lhle primary embodiment of the present invention provides means for limiting the
exposure of the filter media 276, 278, 280, 282 and other media that the filter 232 may
comprise of, to the ambient atmosphere external to the reticle carrier 100. One such
means is exemplified in the illustration of FIGS. 2 and 4. One skilled in the art will
appreciate that the extent of surface 288 of the filter 232 in fluid communication with the
hermetically sealed space 118 within the reticle carrier 100 is generally maximized as

explained above. However, the extent of the base layer 276 of the filter 232 in direct
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112 is mated to the door portion 106 and the reticle
124 is supported on the reticle supports 154, the

wo 20062080282 is | ocated with the surface area 2B8I/US2006/012636
di sposed opposite at |east aportion of second

compatii@tioe witithé anbiehPBmuispireisthechhenatier deatd the sieateddumber of

ce such t hat e peri ter 13 erlies
perfaBRR Rt asHE0 Sl A 200 LA B el ARG fnefs frpgided in
the ﬁ&‘égen\ﬁ"lﬂ\}enﬁ&? ﬁﬁ:ﬁid%% ﬂlhétimg&ﬂf‘erabﬁﬁﬁ&ﬁﬁﬂaﬂg 360 Rdjheunk @fo‘s&f@nd 252
surface area econd patterned surface

beloai\r @aﬁo%ﬂeb 12861 Angldﬁrlyi e;uarcnsﬁgroSsednshth dneic dbl@tr@fsd)t im the fluid
the a ned oper

o R P aG 28 gl et B Y Tl o RER aons 264,

allowhfie Shid RESerREstile AfbrAleAdlit \Wrtidhs th ex&A8 QRIAIP Qﬁﬁsecﬁp'éﬂﬁlg when
surface 128 based in part upon the dinensions of the

the puerigstafche ppd 4 areéwsd\@e the purge meodgi f(ﬁm@i}y ﬂl@rrglthﬂl not be
t ret e.C
s B508 81 £ il et B hSRAER SR R LS Gy gy

effedm@diy bpe@ting dvea rh&lhlphbwy dPdherivghtales thht\%uld dpemGuritgSthe flow
of t{ﬂ;él dency within the reticle carrier 100, The surface

LU 98 the r%ﬁl‘%?)éé@&f d08x Wik rvabves cup igsqihed einind - Pat. No.
5,489l 2GR hafk: ¢ o?% éﬁl o {}].ICH 9s H&lep%i‘z{t&fﬁer%doj I%‘f&gﬂc%n ./Qcidltlonally,

surface area e nmanne sent
the ouieremembrane Bhe car bdsahydinophobm mmbaar@abtplrwhamemrsrcmscﬁ”nnmsture

fron ey i Gt BBy tocie ST G ari | QP igh o Aler 272, When the
SM]?U{)I)@‘QE p%&%uﬂlibﬁt ﬁ%@l(ﬁﬁg di §Emscag aitvard Mews g rtli/e dllter the

terned surface 128, is maximzed. To those s
hydnoph@‘tne Chaltacterlbtec oy it O\Cﬂ‘bet;lnlfeawdaadbw Qf&SeXltsof a1r or purge gas
resen v.e of t t ot of flui,d
witt SR BERE; bRy Rrbl Tty DR Rlas vty BRT SISy thwrougn
the fier, tigd AVABHINbIS BIfEAGE eRp&ASd BSEMEtRERIrodhdNihe & @ GRoisture
nuner al 338, on the other hand, refers to the

ladep pirdfeam the axigrioséetheivigrior. the total filter nedia

aval lable for filtration as the fluid flows through
t t ki 290 . of ilt 232.
o PSSP e BERREP 68008 ek PE s ie Fifite™ dhg gnoenteation

of @bRnebeitkial tHee dimdPidsly | Raleh| %ab@gﬂ@d is tpr6fetdbly QhaidBdied at
differs fromthe prior art SM BOd filters in that

conqeRiatiqr} kegels prmrogghing e fosy pastiter bilieth{pdh Vsing prior art approaches,
suctS hd Hggsﬂzr g% G%B%xérh '3' Iﬂo %\ﬂfe c%g\gg&r&% Bhs gsflthﬁlgﬁb Ré%{netlcally sealed

portion ecause’ sur ext en
space thl§tcmntbea¢on]tmﬂéd onlydfo witlein pfeer paaoper suilfiae ﬁ)pin@G The level of

t her in_.the assenbl ed confl urati on, hase
humll%{}/e pont ?@ledﬁé RY SRR elicds dqdeHY S22 gvar&l%tsystem which

pen«%c}%ziﬁ?r 16w PV E¢ Ry 1HE HRh MBI F 3k e@ljerelﬁtﬁ &Bdfyn argon,

comruni cat | on Wi th the arrbl e rmsp
throweght ﬁiedhemmcaléjt isedled pp@belmB t rRafexgﬂmgtJhmvptb uFIé}S t% @D there is

s b el B Lo Ao PR e coPRiHaPpopureing
systdnh {hdtisR@wh) & cording to a primary embodiment of the present invention. As seen
m FIG. 2, upper periphery 172 of door portion 106 is configured with injector and
extractor ports 306 and 312 extending through door portion 106 between upper door
surface 136 and lower door surface 142 in a direction generally parallel to lateral wall 148
of door portion 106. Injector port 306 and extractor port 312 are configured to coaxially

receive an injector fitting 318 and extractor fitting 324. Injector and extractor fittings 318,
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exposure of the filter nedia 276, 278, 280, 282 and
other nedia that the filter 232 may conprise of, to

w0 bweasdosent at nosphere external to the reticl BCHS2006€012636
100. One such neans is exenplified in the illustration

324 ghayFbChireg@lablydcotiple@rte isjlectot and extrddie @ports 34 dnd 312 respectively.

O REGEABHE I e B0 ot T s of e

1nvelﬁﬁ6ﬁ"3t]hjé@iok ¥itagahed is rd@fé@ha]olyg c%ﬁl@tﬂ Ro the 11‘51@@ llﬁé €not illustrated).

carrier Is generally maxi m Zed as "expl ai ned above
Extmbﬁ@e\ﬁétnng 3% isedetarheblyf coupled fa segdsaparovaly Bno fnot Hdustrated) which

filter, 232 i rect communi cati on Wit
may o G Emedeft § St SR8 (hlppifed i tpe injector
fittigd 3 Peaddos:Atac R Fit@3 2R GqhipBed Withteshedlt @alve 680 ebnfBedt to allow
perforation. Another neanS provided in the present
a upidizrestiangh flave ndgle and forevant i inpressreabesiesse abraasrous60r particulate
I oW I r
con glga%gépﬁri;cg Ctg? %%Flggtgcag? gsgglg sgpgfiasi":fﬁ \9%(&1 I%eu s;tea ela)nat in use.
Diaptiegrh lvidlves ivithesdieesioh as thieeb dessababh, Uih@as Nd. § 4|82}169 referenced
preferably | ocated opposite perforations 264

aboyqay plsp §eicriploved 4p FeHRTAIRAYIE QY Vithys ths ehesk ffeIVés(%%Qa oThis is
t

o e b PRILAGSDolRg o el Sl U6 28, 202 nd

othen Medi:aethsuﬂ),e didteed32 mag cvmpnsmof, Itmﬁletdmdowﬂnatmpmmemxﬂ;emal to the

TR A AT T
gas, %ﬂéﬁnﬂﬂ@ Ar (fﬁ'ﬁﬂo@&l gikecmﬁi' @Y afonf ddd] Ehdy Eré@guré o rtﬁé hé‘rhi%ﬂcally

carrier . Simlar val ves ar e descn
sealpgp SPaSC 48& MB p.auseh@ least & pertivortiféhe purgk gabite hgrm through the filter

in a erel reference. Additionally,, the
232 i P R LR oo Aridorcf! B0 e cied B Z0 Y adt fiberatus and
metmde(yiqmrgmgctw fdtielt frieFiostisli&schibed US. PabiNN 5,988,233 and U.S.
tm)sghere into the reticle carrier 100 throug h the

Pat. {No.t 2¢ 1 G862, thy entierontpisoihbg te preys @rsmgelaccmawted. hpgein by
r
e LSRR PR bR, B i D80 s e
by ml 1Ir1}mtdr Hiztieg B18 obupded toOTrhe 2713 gtﬁetg&fo thik chnSametiomitlsd hﬁrﬁletlcally
Under stati¢ mnimal_ in

ing carried there
Seal?ﬁﬁtsp'«me ffs FﬁBﬁ?@Wf‘?ﬁ‘y be/. the gpures gas FPaieD MBI ﬂ@ff)fl%ltt*h‘? injector
t gt f
B e Y Bloh B GRy pBied HoTS TRIGHEMIR ler 232
Gen@mllyhpumnmﬂreyhema@daltm nealest spdve b18eseﬂn<bve|s nivasat ¢<mta,minants by
ncent atIO i stur

emirig e oG h® £16 Tod oFBeBieaifly Yk A b dghgpitites e dher 232

Pur%@%?ﬁﬁfbtr rpeetss&e ﬂ@@&l@d@l@fd&ﬁ@d"ﬂeﬁ%v@ phRWuRAdstahdR@er contaminants
l'ion Using prior art approaches, such as

that qaays jbe a‘ﬁ?%dy &pn%ﬁmlﬂee phsisompiive pedicefilteraciementsvanchthe filter
c an ontr

elen{oeﬁfsytﬂg fﬁcﬁ ngr Bfili%F a}ﬁ'glglfl %@ng]e}‘PeFf pyr rg) ﬁ%?er:%ene@t%%qter 232 by

repldréstehg @b capa01ty to adsorb contaminants. One of skill in the art will appreciate

that the capacity of the filter 232 of the present invention may also be replenished by
replacing the depleted filter 232."

Of course, many alternative embodiments of the present environmental control for
a SMIF reticle pod are possible and are within the scope of the invention, as will be

appreciated by those of skill in the art. Such embodiments would include, but are not

15



hum dity control achieved by coupling reticle pod 100
to a purging systemwhich periodically flows a very
walegoege®32 such as for exanple dry nitrogen gasPOF/USZ096/012636
argon, through the hernetically seal ed space 118.
limiRelf tof vanyinghe nhimbeisGhd 18cationd of ltier layérs dohdprisingahe diltel) &/arying
onstruction of a reticle structyre 100 equi pped for
the {09 R theo Hlfor, yRETRE, Hey e A Hrotltah J0E SSUwe} SnHsr diters and
i ARy ogfiRedhdrNt of the present invention. As seen
umﬁ%§ﬂélciﬁ%? up%g¢ peri phery 172 of door portion 106 is
configured with injector and extractor ports 306 and
312Alhdugh dhe detdniptog abdeo copaint ntanyldecifieitise,ctesepgimnuld not be

door, surface é36 and wer door surface 142 in a, )
congiTyed i IRITHEr1RY PIRP Halbaireniipn biuh e mgrelyigroviding ifpstrations of
sorrféoé}fthggﬁééeﬁ??r é;@&‘elééd‘bﬁ%(ﬁ?neﬂﬁr b RO AAHioBX L TRE! He QBDE of the

312 are con ured to coaxlally receive an | njector
invenitivh ishgnld b8 datedminet] hycho epffentied clgindPand thaijr déegabequvalents, rather

tractor fittings, 318, 324 may be threadably coupl ed

ﬂwﬁ%&ﬁﬁf@@@g Sgﬁﬁng?%ﬁgﬁFbr ports 306 and 312

respectively. OQher connection neans nmay al so be used

wi t hout departing fromthe scope of the invention.

Injector fitting 318 is detachably coupled to gas

inlet line (not illustrated). Extractor fitting 324 is
det achably coupled to a gas renoval |ine (not
illustrated) which may in turn be connected to a gas
evacuation neans (not illustrated). Each of the

injector fitting 318 and extractor fitting 32 is

equi pped with a check val ve 330 configured to allow a
unidirectional flow past and prevent ingress or egress
of gaseous or particul ate contam nants into the
hernetically seal ed space 118 when the systemis not
in use. Diaphragmvalves with slits such as those
described in U S. Pat. No. 5,482,161 referenced above
may al so be enpl oyed in conjunction with or w thout
the check valves 330. This is a nechani cal neans for
limting the exposure of the filter nedia 276, 278,
280, 282 and other nedia that the filter 232 nmay
conprise of, to the anbi ent atnosphere external to the
reticle carrier 100. One of skill in the art wll
recogni ze that injecting a very dry purge gas, for
exanple dry nitrogen gas and dry argon gas, under
pressure into the hernetically seal ed space 118 w |
cause at least a portion of the purge gas to egress
through the filter 232 and out into the anbient

at nosphere through the closed end 252. An apparat us
and nmet hod of purging the reticle carrier 100 is
described in U S. Pat. No. 5,988,233 and U S. Pat. No.
5,810,062, the entire contents of the two patents
bei ng i ncorporated herein by reference in their
entirety. In an alternate enbodi nent, the extractor
fitting 324 is repl aced
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by an injector fitting 318 coupled to the gas inlet.

In this configuration, the hernetically seal ed space
wa1®6i1880p2 essuri zed by the purge gas fl ow ng iPCDUB1006/012636
through the injector fittings 318. The purge gas exits
the hernetically seal ed sfd8#5118 through the filter
232. Cenerally, purging the hernetically seal ed space

118 remyves: c ni nant Vi i ni. themin

th: gas™y Feistd SRRETRE SPRARREE 10 %uSBM ' RHAE R, & dontrolied
envitdi@ndnt liiitaididd . substaGHialy £EElQF chysta SttoRtH BMusisS t@fSiRinants, the

and thus renpve particul ates and ot her_ contam nants

reticfbgingygharprderigediine peteaesd tefece Bayipg 8l e shepe andhe firg area, the
. f : nd the filter elenments that
]Bnéiéﬁﬁﬁpggﬁﬂgﬁ¢$?$er particulates. In effect, purging

regenerates filter 232 by replenishing its capacity to

adaojdd baptNineRhe 2 FHE shéll pition ¢ddpbiEndltd fMrh|the controlled
appreci ate that the capacity of the filter 232 of the

enviggaeshtthe RO Reseoperiey indludbing a fraipiusiare penfigyyed epliamteriprly of
: fi : | : [
e SRS s o U 1IN L Yo
envifsiviftent, eind @l e@enpralchdes supassed be aaddefiniag\a gaiffowt peth Hetan first
of the invention, as will be appreciated by those of
and §9ePPd sYrfache art. Such embodi ments woul d i ncl ude, but
are notlimted to, varying the nunbers and | ocations

of 5 afit@lyoﬁrr?%égg ?ﬁ;{o‘;‘f.rs tlgeglgile% i\cr]ﬁ(}tuﬁ[ed %aﬁlgifﬂ&ts%lgﬁce to support a

| ocation-o e area o

retictd theebn, ths raipleppoat asdrphidey défidities setRhdreusiving rdgion having a
Luraljty of purge ports., Al though, the description

recelyjig, irfaghtis FROCITHIE S Fee PPingistbeiantiafli coexteniyn With e priterned
surf£c8teh WedrefiSlelié f@_ctei'v@@o{llﬁfeﬁog%ge;‘)f the invention but

as nerely providing tllustrations of sonme of the

presently preferred enbodi nents of the invention.

Thasfilter feanse hpengfant bygeni endent parforafad Wottohe et tpdn Neeral wall

by .t h% appended cl ai s, and their |egal equival ents,
conneglings fre; Pgh 5§l terhe prupisiedsbttone end &) dalnsep doneiyding! gas flow
passhyd BEieGbtFeatVife ?ﬁ& df?aﬁﬁ‘é éﬂg&? t BcISSRPRELivEd HethidhE central hole

within a controlled environnent naintal ned
in gastttght amgaigambyt witle theqfodowiyis thelopgn end proxamiatt g first surface and the

contam.nantsg, the reticle. being characterized by a
perf?fﬁ{éflz’gh%l& e&@F?"&ES@drf&W ] Stfquf’gfe’s",‘ﬂgpe and a first

area, the reticle SMF pod conprising: a pod base

00k b . .

R R R e
layetied cfillted idngposedf within thardaa dlove padshgpuineskated drigegénéne rwidr the open

ronnment. econd. s

£ th trolled enyi , ;
end gt ¢ Tl Stpstailiy ofl P o, Prieyig ot (5ainege AHier Bgsses through the

filter area, the filter area being a substantial fraction of the first area.

2. The reticle SMIF pod of claim 1 wherein the filter area is at least sixty
percent (60%) of the first area. '

3. The reticle SMIF pod of claim 1 wherein the filter shape is substantially
identical to the first shape.
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envi ronnent, and a central hole surrounded by and
defining a gas flow path between first and second

wGaobaeses2 a plurality of reticle supports andP@QUUS®86/012636
nmounted on the first surface to support a reticle

t hér eon, Therelicle SMIF pod opglsimd veliraeip thedidléer gedq inilongted so that the
' el V] egl-Qn Vi Nng: LV sur.face .
reccf it SU RS SRR o OB eP E TR B 0 RcRpgrantiony
proxiimbte thé escpidirigesunfack. sur f ace when the reticle is
received on the pod base; a filter frame having an
open end, a perforated bottomend, and a | ateral wall

cofnect i1hg teHeleopMil eppd 06 dldim pevhoeimt the Blen ermaesubstantially
. PR ¢ £l
s, TP L PSSP o i o o

the ¢comtreilv@enwitonhient.t he central hole in gas-tight
engagenment with the pod with the open end proxi nate
the first surface and the perforated bottom end
r e®essedberigtiele ReVIEH ped of inldimc &; whanein dhe dgyerest fifted cemprises a

[ t fining.a filter, s e .having a.
plur, oS R RGP SR8y ol BRBE G, Ploipy cocn fiter
clengas if | seleceds foageniovirgeat dehsengagriaNbf whidnctyBRl QRERth causing
end and _so that substantially all the gas entering or
contpRaRAntrery dhe gascatering o leavingrtbe§let he filter area, the
filter area being a substantial fraction of the first

area. 2 [etd E pod of claim1 er.ei n.t he
i eer APEARRGENE ool o G0 Sev bbb pB oMy UP Pramalel fter
elenfentssihcladesat 1&ist diefit@tdlahent SMnFriﬁﬁg aQartfuditéefikeMdiemedm and
the fil i&‘er _sha?e is substantially 1dentical to the
at lggst qneg Hlgang elemrat rqompristresppisorpey wedismaifes adsgibingi gaseous
conthiéhatd ter area is |ocated so that the receiving
surface is concentric wwth and overlies the filter
area and is substantially proxinmate the receiving
surf ace Thb retidke SMEFippliefSMifn Pate@in e alsdrbenthfé®ing is capable
the filter area substantial]ly defjines the first o
of adyrbingeat Jeast pwe sErgeisseonisrinken saleatef sfrernetbe reun gpesisting of
qan I f c [ ]
wcidgradll S0 SuqPRio (ATRIRIC AR, SHBLO MR (02 e
amnfania @FH4)emdmsistarea(HIQ) whértiy thé gmolfd d@kaﬁva?hﬁte tre preseﬁ.t in one
el e ts located within t filter framne erein eac
or P Qe EPTIRIRY SMet et pi) s FRIENE HpCATE BiEshlte:
portion of said crystal growth causing contanm nants

from t heLgagicRS®imk Pd BF claf@¥ Rrdil thd ddnk&liration of contaminants

within the controlled environment is continuously maintained to at least one part per

billion.

10.  The reticle SMIF pod of claim 1 wherein the filter is captively held within
the filter frame to form a cartridge, the cartridge configured to be releasably captured
within the central opening so as to be replaceable so as to replinish a filtering capacity of

the filter.

11. Thereticle SMIF pod of claim 1 wherein the pod portion further comprises:

18



7. The reticle SMF pod of claim6 wherein the
plurality of parallel filter elenments includes at
wo e@siiosse filter el enent conprising a parti cuPEr/@S2006/012636
filtering nmediumand at |east one filtering el enent
corpreast ABC RYLES PRYH COMBHE D doppeainso PR Ng dstires the first and
] ndaHhe . reticle SMF pod of claim?7
seco\%ﬂ%ﬁ@%&?ﬁé&&a&? roent mediumis capabl e of adsorbing
at | east one gaseous contam nants sel ected fromthe
Or QUs GjB&tbS daliflg dcebret] Bhsthi® Fiddtire Goiel thé g&@%gécﬁbr configured to
condensabl e contam nants, sul phur di oxide (SCO2) gas,
be canpisfite 2(aEAnichivy IneTiE purgkaey inip dherenttolled savisenusent of the
] r in . I f e i
pod §8 b AP 20h ol PlaR Rl R A ofBo Rl R0 Sedths finp Sl gy
the filter. 9. The reticle SMF pod of claim8 wherein
the eukerivatcopfigitd GoNbRVMagHs StrMstdt # bAE from the controlled
control [ ed environment is continuously naintained to
envigenmesyd sthepener grarnurgregasys not heing infectefthatorthe paritewligfervironment.
pod of claiml1l wherein the filter is captively held

i t. Qi fi.lt f tyidge, th

o o8 i S Ao Qo T R B G 5 et o
the #b6p coMistiab oPRERI Y nBfdRS gﬁ@a@vé&?ﬂfﬁe&gé&b%&. so as to

replinish a filtering capacity of the tilter. 11. The

reticle SMF pod of claim1l wherein the pod portion
f ulBher lderpti¢ls Bt podkabtlaond whergm therdpen @ngrtiasiangps-contact

an ni.ng extendi bet ween, t he fi nd second .
anea G p R 53118 Ui s ea B o Py Larafer ol R a8 g a pluratity
of pPeffitias Whdrélh Neabh & ePlaf ARNPRAst a PefIBral@S atell BCER’ communication

configured to be coupled to a gas inlet for injectin )
exteglopglit glethgeaponiraties emaropsient. orndwvbereitt pomment thefpearfosatpddreas is

£ optrall nvi_r nt of .contam nants
subsh ol SRS S Bk B8l M P Rt ve

configured to prevent gas transfer to and fromthe

conyr ol | eehemd fFRNeBIMinMIBREY Fhruting BHfadEnARS withil) @lcontrolled

being injected into the controlled environnment. 12. _
enviyprangd sRiEPwnding Fradiste wibpetted within avesicksi SMithpod the eetigleshaving

' I for O h [o onsi sti.ng of .ve dr
2 PR SHES ST B ol U8 DB o ot Yl iyt method
compikibgpod of claim 1l wherein the open end has a

gas-contact area substantially equal to the filter

area and the perforated bottomend includes a )
pl praiding agioddesd pertion 6né ampe shélhpetion the ppdskall partipasapable

of s@ali%%fyf (%g%éi%g tRE 88‘d istegﬁo%igg méﬁrﬁea&l'e Pntrolled environment, the pod

base portion configured with opposed first and second surfaces surrounding a central

opening and at least one purge port, the central opening and the purge port defining a gas
flow path between the first and the second surfaces wherein the first surface located
interiorily of the controlled environment and the second surface located exeriorily of the

controlled environment;

providing a plurality of reticle supports on the first surface, the reticle supports
defining a reticle receiving surface substantially coextensive with the patterned surface
when the reticle is received on the reticle supports, the reticle receiving surface having the

first shape and the first area;
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exteriorily of the controlled environnment, and wherein
a sumof the perforated areas is substantially smaller
W@ b@n/104082 gas- cont act ar ea of the open end. 14PCHUS2006/012636
met hod for reducin stal form ng contam nants
wi iitseriing & Sitier edrt eéa i the reepial epeningu s ﬁberacareﬁlge lhgving an
Qr.t d Mﬁt t the reticl
oosf PSP EpL bbb Aed b4 BRI BB g proeen e
operb Bﬁ@%nbeﬂhe gncﬁﬂ‘onﬁ pEtforatedacieR, anldhg 1REED GO RWEM 81 i@t filter area
provi ding a pod base portion and a pod shell portion,
captivatedin dbeseasi HaSHEE TR FP BabHNsI fesfoﬁlteg@afrq ifproximg %age Apen end, the
is
ﬁltelte %‘a\?/rtrﬂ%% r?gﬁ'%em? il 18@ t&cg géeiﬁi;a'(lj :c} ?%ﬁg E“g %? g!»éltg& thte t#'Hst filter area
proxippiesesififst siataca radd gedotidmsperfoadted emin‘ebessadi from the first area;
central opening and at |east one purge port, the
central opening and the purge port defining a gas flow
pasdlegig weexter ofthe Gt ﬁﬁgr wge se thad Hep Bisk filfecarcifor sybytantial
su,face located interiorily of the
ﬁmCﬁ&F‘i$%?h% efvi ronment and the second surface | ocated
exeriorily of the controlled environnent; providing a
Pl WEinktyy se@tirih€tal gdsEinfefop dtise Ao tthe af idast ofdIpiu@e §ort, the gas
the reticle supports defining a reticle receiving
injeciey; fithing beine soapRCH) tp ¢ PRERe@S ARIE &ndii t h t he patter ned
surface when t he retlcle is received on the reticle

orts e L e surface havin h
ri PR eRtph O on ) Pri GRS AN AL e fify B ety e puree e
1nletCiﬁfot the dgigrdlRE@nihenE&it bhdin Qedt Agth thé Erst ifilltt€4rea to substantially
cartr|q§e havi ng an_open_end, a bottom perforated_ end,

flushyoutzarystalifoyping casipminants o i GrabreHed oryjromenkad thadlter.

open end and the bottom perforated end, and a | ayered

L8 i adndd b 4 SheRSeSER AIELEAL 3 LR g poren

(60%Juﬁ1ﬁ@ﬁﬁn@ﬁﬁ the filter cartridge being inserted into
the central opening so as to position the first filter

area proximate the first surface and the bottom

pedpor afldd nestod etdsise d4 fwhorain He fist Blteraaremis sybstentiallyghaped
to ek exﬁegtgqﬁs Qe first filter area so that the first

PR FEF'SES substantial fraction of the first

area; sealingly securing a gas injector fitting into

thg7at hHeaShetRHE oPULAR 1RO horethNBe RS ﬁl[Hrea%aoirs 1bédidd 8 that the
bei ng connected to a purge gas inlet; and reg eneratln;gmf
e first

retlddmecmvmgewrfaye p&eccprwqm@alwwh fart evw@eaﬂpuﬁrg‘e fifjersaret Moty
t.r ol | envi r onnent

sttef {1 OSSR oLty Bloxi? d PEr SN Bies"Y

substantial ly
18.  The method of claim 14 wherein the filter area substantially defines the

first surface of the pod base portion and is the sole inlet and outlet of gas from the

controlled environment.

19.  The method of claim 14 wherein the layered filter comprises a plurality of
parallel filter elements located within the filter frame wherein each filter element is
selected for removing at least a portion of said crystal growth causing contaminants from

the gas entering or leaving the filter.
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flush out crystal form ng contam nants fromthe

controlled environnent and the filter. 15. The net hod
wobooslieson2 14 wherein the first filter area i s BET/URH$/012636

sixty percent (600? of the first area. 16. The net hod

of 28] ai rhhesmgihed & Flaimel9 whetein ithe dgyeradeligrsincludes at least one

partl%yﬁﬁrﬁﬂé@ hﬁégl%ﬁ??ogfj%ﬁe?lhn%%&ﬁ éfrﬁetléﬁ m{uﬂ gt T{eagtSt Sh Frebent element

wheggi thel Risbbo@dine dlef@nt b@hpridee an eﬂsarbaxtmwmnwca{ga b3¢l6f 8sBrbing at
is concentric with and overlies Lhe first filter area
leasiyjopfy gaeoYs; PaRtaminapk Kngaatop GATFIPBRetp icrystal ogewth, the gascous
ty t | h 0
con T i ook B, Y0 SHELRE o ol SpuBld o porsnic
condeklsabﬂa rcehtagumangs esuifhur hitoxidel (9@2e gagr ammonanNI4) tdnia moisture

| e. 10l et nd outlet of ,gas fromthe controll ed

(200 gn Bhewein (he @gSeoms SORBRIBEIRGS TCPRA 18 £DE MoFs of fhg controlled
envﬁ'(ﬁ'}ﬁ‘i‘érﬁgmi tﬂetg%ﬁ eﬁt‘éﬂﬁé bSRavifig lesiledri ty of parallel

filter elements | ocated Wl%hl nthe filter frane

wherein each filter elenent is selected for renoving

at 2leastTha methodoof ofaimal H witeyeit athe gcram%rhramansdm grystal growth

contam nants fraomthe ga ntering or. |eaving
causig %ﬂéﬁfﬁ%}@am«?ﬁ@ﬂ%ﬂ%aorg@ﬁe‘f SRR &% TGy g}ﬁé‘?té‘&ed to at
1eas{d>ﬂet;ﬁ[~tljeﬂﬁllli9§3 at | east one particulate filtering

el ement’ for filtering particulates and at |east one

adsor bent el enent wherein the adsorbnent el enent

coPri sdsretinleRM T pehtonmeisingn capabl e of adsorbi ng at

| east one gaseous contam nant known to contribute to

crystal growh, the gaseous contam nant sel ected from

t hé BRthhpsec BeEiost mdg aopody gliedls porsiog a¢ AP CEHAE i tA ologant ¢ontrolled
env1?c9ﬁ]x‘ije?1@ Stﬁ%’ hﬁ& ALy ]g(ﬂ]tlgﬁ‘ nﬁ&udn?%‘ blg%%r sgg%Q%%? eéug%% eﬁ’@ﬁrtenorly of

moi st ure
the @maeﬁed; emrumrmt; amesomir mrﬁac:escmﬁgu’reml torie Merrmrlﬁ of)fhetcbﬁtrolled

covifRge g2 Cepral Alg sreengad by Sef SRS AP pRRde et first
andggeﬁgghﬁﬁkgon of crystal gromﬁh causi ng contam nants
hin the controlled environment is continuously
nalntalned to at | east one part per billion. 22. A
r ewiptirelit$hffreticid soppuptsi antl rpgidea npochtdiasrethp dirkt sanfaadith gupport a
. pod shell portion cooperating to forma controll ed
rd“@% P°8%nent, the pod base portion including a first
surface conflgured tolie interiorly of

a reticle supported on the reticle supports and reticle guides, the reticle having a
patterned surface susceptible to damage by crystal growth causing contaminants, the

patterned surface having a first shape and a first area;

a filter frame having an open end, a perforated bottom end, and a lateral wall
connecting the open end to the perforated bottom end to define a longitudinal gas flow
passage therebetween, the filter frame shaped to be closely received within the central hole
in gas-tight engagement with the pod with the open end proximate the first surface and the

perforated bottom end recessed from the first surface; and

a layered filter having an extent defining a filter shape having a first filter area, the

layered filter disposed within the gas flow passage in sealed engagement with the open
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the controlled environment, a second surface
configured to lie exteriority of the controlled
weprwiefiesedent, and a central hol e surrounded byP@En©s2006/012636
defining a gas flow path between first and_second
end gdl 5@ dloa ; substpmtiptiy] alk Elecg-as reaterial 1 deayies the Glter npssegdhrough the
t ] eticle
fite igR 56 S b A st RO Bl 01 1 o
and reticle guides, the reticle having a patterned
sunBace THeSeRBIbi INIEF hod SATREGE 1Y whedst le SFP\MIfr area is at least
_ causing contam nants, the patterned surface having a
sixty pergent{pQ¥pLobihd fastfereast area; a filter frane having an
open end, a perforated bottomend, and a |ateral wal

CoYher ARG R A BoeReD el SUBigE B2 BRI B e i
subdtiiafiP ehapRe o cérSroh td thefirdtisRipe. Shaped to be closely

received within the central hole in gas-tight
engagenent with the pod with the open end proxi mate
t h&5sf i r sthegatidla SMIEnEbdt dfeclgpar 2o whteeth thet firstndikkerchrea is located so

o 6 g P B TR WA e
filtef hied lodatddis@bstaktRfly prIEmaRWBE Bhttdrhdd @ikfadlk. SPosed Wi thin
the gas fl ow passage in seal ed engagenent with the

openend and so that substantially all the gas entering
or 26eavifgettve for kedaringasedtal fotmaipgront hesticld wiahinar eéicle SMIF

the filter .area bei ng a substapti fraction . of the
pod; P apticlt Bvifh S apEimey sTrrateo i st oo edis, siape bem of a first
areaMiRIrRitHod Einrigisd thbistepgbrar ea i s at least sixty

percent (60% of the first area. 24. The reticle SMF

pod of claim22 wherein the first filter area is
sulpstadingalal flitehepiedge ovitoah adsorbentt dheracteristic,sthafdter cartridge

25. The reticle F.pod of claim?22 wherein jhe filrLs
haviggiep divalf B PeSA b Ao D s SRS Bt POt 0t B area

is concentric with and overlies the first filter area

W b therdbl figthol! &t BT RP ABRAL & #at bi3p! tricall

pr oxi mat e t{?e |c())atterrfiuen?:l1 surface. %léﬁg%%[rret ho fégrconcennca Y
positiedingi thg retigts tveith fespedittoothe diitea faet pud eowitibhing the filter face to

eticle SMF.pod, t reticle having a patterned
con ‘Bﬁtfsﬁlélé’aglemﬁdgﬁlr?%‘ieogﬁ%\eprémlfhe first shape being of a

first area, the method conprising the steps of:

progi di Age8mEinhé & GARL 56 FGRnM Jo%&ﬁﬁn%d&‘arﬁﬁﬁkf regenerating the
characteristic, the filter cartridge having ‘an
adsdrbewd chiirgctepmsefdhd filterenartfidge b avigig the setidlaS® B ped vath at least

o ,
clea{l %%? gir \5»/%%% tttlehﬁee{nl Jr?ztair%rxl S4he pod through the filter cartridge.

29. A method for reducing crystal formation on a reticle within a reticle SMIF
pod, the reticle having a patterned surface of a first shape, the first shape being of a first

area, the method comprising the steps of:

providing a filter cartridge with an adsorbent characteristic, the filter cartridge in a
wall of the reticle pod and having an inwardly exposed filter face having a surface area at
least 50% of the first area and an outwardly exposed filter face exposed exteriorly of the

reticle pod.
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27. The nethod of claim 26 further conprising the step
of concentrically positioning the reticle with respect
wo o00bhesoBt | ter face and positioning the filterP¢HUS200012636
confront said patterned surface of the reticle. 28.
TheédOret hidw wethofl aifralzien £Brfotther eoopipising thy ste of regenefating the

adsc?rg%{et Qraagétleﬁ& c Oogﬁh%@ ﬁ%IL c?tgel“ ég ?%@uargﬁt ¥ | ?Me%mq t%g getWIet tﬁerein by

purg'lhg kieasticle ISRAIF shdywidh bt Mkt cRAY dhheir eihessbydhy cldad d§xdit &its the
he pod through the filter cartridge. 29. A nethod for

Podﬂ@@H@PﬂﬁfHKW§@a$Eﬁbrnatlon on areticle within a
reticle SMF pod the reticle having a patterned

surf.ace hape he. first..shape f. a .

Firse ar&égle%?‘ﬁie Oﬁé?‘f’r‘SHchd"ﬁlﬁﬁ“iné‘?‘% Wi g BSET A Cortainét having a
confbiatibinN@nsltilé hitRtraahéreind die Wb%ﬁataﬂlaaﬁlg%b@ﬁiosed planar surface

characteristic, the filter cartridge in a wall of the

of afisst shppe, Hiscfitshehapabeing ofa s weasdiby r@tb%@unmamgeﬂxe Stgpeof:
having a surface area at |east 50% of the first area

and_an ,out wargdl e sed filt

o bsp TR, ol o RER ST b e Tib O BRI B o e it gortridee
havid@ dnlintvaRlly 6Q5tREd FiltBOfkhBaviheR seffadccaenear RhstHDY BEthe first area

adsorbent characteristic of the filter cartrid

e
and ghe, fifter egrtrigkeethaiing af exienionty exnosed side wperable Bya@mxgq‘»rng of the
.cl e F pod with at |east clean dry air
Sub%ﬂ%?é%%hﬁréac ean dry air exits the pod through the
filter cartridge. 31. A nethod for reducing

COontgéfening Sthd 4debet Shifsdtéraiie SOMHeafingr cﬁﬁydgagb@ purging the
contam nation sensitive substrate therei n,

subsfyabe eqriaiperyailh #fdeash clesp ey ﬁbr%garthesﬁwra%mdge .a first
shape, the first shape being of a first area, the
nmet hod conprising the steps of: providing a filter
cartridge with an adsorbent characteristic, the filter
cartridge having an inwardly exposed filter face
having a surface area at |east 50% of the first area
and the filter cartridge having an exteriorly exposed
side openable to the exterior of the substrate
contai ner, and regenerating the adsorbent
characteristic of the filter cartridge by purging the
substrate container with at least clean dry air
through the filter cartridge.

23



