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CONTROL IN A RETICLE SM F POD Rel ated Application The

plication clains the benefit of
oG busp! Appl i cat i on No. 60/668, 189 11 |¥°§m/§6°“"°“ﬂ“

2005, WhineVIRCNMERTAPUGTELOD 8% Al RETICLE!SeHG ety Dy
reference. 5 Fleld of the I'nvention The 1 nvention
relates to standardized nmechanical interface (SMF)
substrate carriers uBglated Applieaiictonduct or
nanufacturing and nor e particularly to transportable

and fRioh Chadh B QUBE oroas! angingfa;\pﬁm&dﬁdﬁo.

a fi tratlon ystenrto re uce chenrca
601638, 180 dilag AT 42094 wikieh is ingoxphiated hpreingda its engirets Yy reference.
environnment of the carrier. 10 Background of the
I nvention The procesgiifofihie Rividtd ggn waf ers for
sem conduct or applrc&f?ﬁﬁ§“ryb' l'y includes
phot ol i t hogr aphy as one of the process steps. In

photBiei tnl’vrmjlparm fes atovsthuslardized fraechanipal Hinterfacte (BMIF) wybstrate

oo AR 8 i Rl b By it RPN ond

S@ﬂ@bb@dlcb@hato@e@& (@mmﬁ thatdnfiludeiadiltration mgtem toeﬁcbicaclvmmal #nd
paticlBatd Lo R g&ﬁd%nwmrﬂnr  light is
shone t hrough or re ecte a sur ace a mask or

reticle to project the desrred pattern onto t he
phot or esi st cover etagEsr entiohion of the
phot or esi st exposed to the light is chemcally

nmodi f
oA iR s gty ar#gﬁamr@r@wmms

photolithasephyias eneet thenseresyiteps.o ncphiotolithographyn g Waifes surface with a
deasesir 51* o PARTE Sdabld PP hiltfa régﬁ efuoe ;Jgsd pARL: G bR

the pattern 20 on the nmas subj cte
a‘tdothﬁfh slectipely cxpased g pgpuree nﬁw@eﬁm asigg r&'o@@ﬂlatﬁomth @ndemred

pé?ﬂcemt RS piahily, ievibRY Bdht h%ﬁdﬂe%oﬁ%fﬁr%éﬂéﬁd Bﬁtatsﬁffibg‘o?amﬁc or

wafer Tn the exact desi The | ndustr

refiglg fRprpigctiten fepiand naﬁem ﬁp@dhmho@ﬁeser cQyRiep svafon aThegrogtion of the

pifoRbdiR kxRl 18 theMidHp moB8@ied atlERRatn¥ unaffected when the
necessitating even snaller ine wdths on |arger

walsF dt subsegusally pubieqied tq)8gphemics) rrqdwe#eéee%veﬁﬁh% Hmgrpesed

plﬁﬁﬁréﬁ iéaﬂﬁg Eﬂé%dﬁﬁédcﬂhﬁto&aﬁt QP AhfeLIRE RO b o #em
this pattern can be faithfully replicated

t
0%%9 8laﬁlﬁ eTlrra*raefPr ig artﬁ%@ 1 A el 1ogFs8 thah MmOV The eXRopRsl portion
ofthéuhitrid¥ 149Er Tediing didridB bRteBEMH HORMEL e oA TSn of themask.

resolution with which the pattern can be reproduced
on the wafer surface depends on the wavel ength of
ultr .uasirué!%v trqnd dt o wards theprodystined chips hatiag sraalise Fid{g with a

highee 16pi0 densify RkeskiiRing ROSOMANESTimeGAAMS dn WRER ivafes. At RaB, the
theﬁgrt phot ol i .t hography tool s use deep ultraviolet

dagregint fRedess AL g sHacsof ftpTeticls candremgemad akibe degree to

wiaair KIS 2R00A Qdr? 68 GaithihliyChipidale@Ventd Meiifed Qfabld QreSagiBs that

tﬂe order, of 100 nm  Tools currently being
1mpaot e quality of the ultimate semiconductor product. Thé 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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devel oped use 157 nm Extrene U traviolet (EUW) Iight

to perm't resolution of features at sizes below 70

o ko {eticle is a very flat glass plate%,‘?1 20 ,012636
contalns he patterns to be reproduced on

WH t he t| ny §n3| ze %Lg %I?lt cg’k leeI%%ﬁ:IthIgf&ﬁﬁ@.yﬁmng

develapgd meelé'f@mr Bxtireme Uliraviglet (BHé/é fight4o permitresofution of features at

t t @%g
%% ace) ngs eptal'&scrléefes ao%?%gﬁt%&ls ﬁga%ét%atcl’?g{aﬁlggﬁéﬁ b be
repradneed anthe yafer. h’prml Teticle suhistrate sateripl is fearizmigeause of the tiny

85 485U Lo r BG5S OUEL 1 b s o e
seplask iof the 1¥Yqlé G&l thy patidmeedosuifaged éw kemefrepuoélcentgm:pe@s ahaecould

ol PRl o Hobe B 8 P BB (G B8 Rl Slal e duing

Prsicessing i leddingr tep# finpl product of Goansepittily qualite Tapicellyadbe critical

t t
Pl OfRe, e, Gk Bl 0 Byl 16 el ot ol ol ttemed surfces
mwwnmlr; thm Y is mnt et tre photolitheiaphy prsesse drebgrally, Kirecpaticrned

sibfle et Ratd B idika Gl G! @i, o Pnt eg%c?ﬂ%&;&tni $itrth OpefRRdbly of

out contam nants and reduce pr

niipedildse atiached ta cand (syrpoated by o framesi andt dtiaehetl o tthe retiglgg elts
e.hage G5 td RUENR Eo m&?md%&ﬁcygh&e& g&@dﬁ%ﬂﬁ%&% such

e 15 patterne surface as oppose ransm ssi on
contrmagation: inche edge [plane.h Homevesr pxiteme BV gilizes reflection from the

A et re PSS b LR o ot PRt 12 docp
ultragielep ight photol mhycdﬁ disgfirem theyart dage netaresdds pellicle materials
R0 e AR hrekt 16 EUV. QonSiRpl Sl fe@lectﬁU}‘h&Qxﬂ&sﬁl(feha%ﬁ}ﬂ@éd in

IS susceptible to contam hati on and damage to a fa

EiVephotnlithnggobeis spacgptibledpicentaningdenpng ﬁlaem)te ﬁtfarcmﬂter degree
11l QbiRldst RAD PRIV entibil DhetolithadriyHy. If@@&ﬁﬁu&ﬁh%&&%ﬁgh%ﬁed

functional requirements on any reticle SMF

fepstionsh quirgnesisgncanyretighe SWIE p%éeswp«bwastorﬁéranéw and ship a
réiRBldeftRRd fR BURDhoRRIoRlabl,\REr aphy use. It is wel |

known in the art that unnecessary and uni nt ended
contact of the reticle wth other surfaces durin

manuft At Vel krRyvn i9rthe b dheh yonessipasy prryuniptsnded icppfact of £ the reticte

wWithd1Bdd Qi facdt dushe FrdBEadtirirg, lpldéEdsing CaHilsnd ARRIRe teaﬂs
delicate features on the patterne surface of the

stoEer oLk likelx cewe dpnsgery e fclictte, feaiper QR Bpised surface of the
réticleQitle 36 slidihg fiSctio® BRd Mbrblor2 CCREVBE! DY deh@BIBy ackitéd Byalthose

he art at any particul ate cont am nat i on of the

sl'e’ﬂ# Y et fl}% Tk PirtifHate SROEHSRE P e suEtp Pl e sEttin gan

pmeﬁmy EoliPranibte BleCRtigel fth i L igide hFrisiadtite Us%ﬁb‘usﬁf Eﬁ’s‘& thd@nd
ducts .of processes that use such a fl

PF’BP‘?"% F‘[el;)m‘feFFeP ek use gl il qdaetils Jndhis sragud) 3’5@& s developed

1ﬂn6%\bahlbpt&1cﬁﬁﬂ6 QRSH &8d uPpdrPHa beticRAA rebibiB ROKthind:B G0 as to reduce
Ll”le inreticle containers so.as to reduce 30 o

o FlimiAle, Wding H fd eqnseentntprasians ey the feticke aad o regpltant

gmﬁub@tdfcdoﬁtaemﬁuﬁg Paitielatet. aNh re€fRMRioAtdfOfe Qeed to maintain a
nating particul ates.,  I.n recognition of the need

C%:%%Mm%%mam 2wy thy Mafer SHUTS SRTERtProgesingyand Bangperh the

pHbl drh HasSévolvag apdp@m&e@%kagu@necﬂnbﬁgﬁ R bilowd ®r cBitkdlof the
art has evol ved approaches to isolation technol ogy

that allows for control of 4 he
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2 WO 2006/ 108032 PCT/ US2006/ 012636 environnment in the
i mredi ate vicinity of a wafer by providing for a

foh@lhbRs, SO that it can be kept relativelyofrSeehiR5E

I'ncursion of particulate matter. Typically, contalners

exfVirBnmeHt QY iSHhmibitals HERRAGY éjfvgft%f’gﬂﬁgfbﬂgﬂhggﬁi a ORI Erae Gfat it

that all ow automati ¢ mani pu cont ai ner by

oo bodenisielaveln Ene fep jncussinnrof paticelts spatter: sFypirglly containers are
pRbRLOWRE KindafdiAth nleChapica GRIFRARR &a@ﬂﬁw%ma@m%pmauon of the

st andard nmechani cal, interface pods, or SMF . Even
coptaimer byypiecessing Mmackingrid Bushi qopiainerst canphold &b?tewa%ﬁ of up to

200th afid '8 iSTorbled ktalid REchREES Ftﬂ&fdo@ﬁécﬁeortM-Pods Even with

control I ed environnent 1 s sti 0sSi bl e due

sysh @sepnirelled ravigenmest, mig@tien of p thet mayebe prsvent iside the
c&'&%ﬂé@&ﬂﬁ-ﬂﬁm&ft id éﬂi‘il%ks%l& Qudfo priGurk CRRIPEHoBhE af?' lin the
n by rapid novenments t he contai nér and/ or by

%W%"WWM %iﬂlﬂ3 irappadAlr, bremght encbigpid movements of
theRbAtSHer2N/br PP diREAH e TR %@B&Fzﬁf Fohefe. Yy bxAANE ﬁﬁﬁ‘@va@édesMIF

to aItltudereIated re chan es causi'n
Pqds gpayesapaioney wall mevmt dusrte elsityda ge @ﬁd/pﬂeefnwg@nae& cayging the

trifped b Gefhic 11O BRAOALI S Gl &SbE@iplacs@! THRpG AR RIS can

currents within the contai ner. D nensional” changes of

sef R o Rttion sumeninwithin the certaipem Diveansigral chapepy of Siaq optainer and
itd éoSpioliéitd RS0 SREsute R taors QEPIee Mo ToBrontisin 68 séaliflg between

between cover and door of the carrier and I ncursion
cqyer pRg 9qoE of Sheccaunitr apd incimgion of pasticplateppvithin the carmey. Prior art

ap RN R GOy ﬁmfﬁfétaeﬁ@iﬂ%f apbalbiRAetihdas HRARAA BSiRehYR A the

.the exter environnent and the internal controlled

genteolled, yolume gEaip dhg brepBing IpRaraits oY A Rad fog theaaipto

16w Pridarttrathify afpaRius oy Réludd & pREAALD BN BRHIstkahs! §ntry of
include a particulate filter to hlock the entry o

pﬁSB‘{"tl*}t‘?ﬁfF“&% e L T I P ae R théﬁémer
controll ed environnent of the carrier. Those skilled

i N tTRsasliiled ihlthe RDWAC bitridid) Bt ?ﬁﬁ&uﬂ&é‘bﬁﬁ&unants are but one
20 haI f the equation.

aq?m nant S ar e but one

h%?f ¥ SAURo (RaMply imperigh avo grseliase erntaapai A girpgrme molecular

coattmbﬁ&nfbte(ﬂmt)e&lﬂl t%raﬁnbiﬁms.@?bﬁtﬁlﬁto‘i 1et€atﬂ¥i§)mttdt& g%@]ét@'ﬂiﬁb}%ﬁtm a

al r nti or eaking Into or gettin rappe In

herop ?G%y system- o 08 \FXEERlE: fop SEiablp, P pofnt Jemppratunsy e

mdemqomltm aif ?im?jhdéxﬂé 8ut of hﬁdmﬂma %&ﬁié sfﬂt fhal Bét c&pésnwa bito the
u 0 I r ana sone O

nse
i £F ot tbh PR e PR e PRSI e g into
thseﬁtﬂﬂi wWhen el feficle i Fe@foded &oﬁlﬁﬁldﬂeﬁsdeblvhtlﬁry thefcodiainer during
nto 25 the, systetg%v\henecihere le.is

o (Ve PR ooty g bAteed RERESH G REHS qun ierfere
witlt deegsicn fhist MAb eslidvpanirulabo WdEaS | PilerCsdinded &ﬁgaaq:lﬁ@rda &por

surf.ace of the ret.icle can interf.er th t .
iEn et enl B Frbhite THLIoe Bot Betmies prepions Suring
the photpmaskelifatycle r&ﬁd’mm:?l Qﬂ;étﬂglgﬁiﬁ:’tdtdﬂﬂbﬁ bt- gﬁﬁmgeﬁém rtﬁé stelieagal
res romreticlel/ pod cl.eanin oerato rin
coprgtonia gt Gt b il Sien el A erd@ e St o ity pent
atmudphgre i tagaching thet Hifmeicrstaling lafrbngdfheMmUEpRses Iﬂieﬁca.&fer ishedl and
thg gz}rr{:l%:rec{omf r@m%iaﬁgogcfﬂaml }nggcte}xns}pgcutasha% thg\?gth? 1o benfLe largest contributors

to gas-phase contamination, These include NH; (ammonia), SO, (sulphur dioxide), H,O
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at nosphere by breaching the hernetic sealing
arrangenent between the carrier shell and the carrier

?’ﬁ%ﬁ(‘ﬁll _l’tl pl e contam nation species are t% Y aaTe
argest contributors to gas- phase cont am na on

R oSN Rl ol RR.CAY, Drfech th Mo hotoli s?%?)é')sm

a ahre}mwﬁm be sFnosest iganases lighs saroe oitxsw th#t cam gange from

j&lﬁ& r

4 %gﬁé&?ﬂl [ gEt si %%trs?ém]o aBja\AEVeI engt h t"ﬁﬂ cgjnglrs%gm

cmrlamate@smml reectipay that precipitate defes) fomgommd PESpREstion en the

sdifibd 6f BOTERN. FBPiRaRlVort of BE haRRL bl 4B lalthBl & form
ate defect ormati on

hem cal reacti on preci prt

hlahlu reaciymatpaeipomck A Sﬂe Bd NF(.a Seme pf thase ghemicalsesucir gy acids

fdrma&%m e Hithi g GREHnGRina ﬁnﬁ'rﬁﬁﬂ f Offt%jmtegtea
form eactlve specl es sUch as
hazgop thy 3%@19@ i dhe bases canhereate wstmmsoms |%tcameesable

ofdficd Gl 1Y bl {HREkat 1 0P RBROachBtd Bl el Sodibered

etch |ng)€|t to create a ze on the patterned sur

toprmiltin Bie saepifect: crysial grewthghat degrades thedunctipralibtefdearstigle.cln
£ R TheCRRtettQBElIdh isSinkt &&Eﬁ%‘ 61'%’:&1’ if ofi€ B key Hgheditnts

t he ‘cont am nants can be consi der ed to result in the

regyired for eragal eyl sEeprntighy weaker mbmwégﬁaw@g of Fhe aforementioned
cdntidthdn@ 8| hibY tHefsaltd \Re %&Iei'a‘flkz Qlubb&l tofdthet vh& RS fubrid BP%rystal

current thinking Iis that noi sture or water 1S one
BOWE [Rsipr v g of desticmtsy for granpde, pemotmaliopte Yisauptlem because

th SRbi rRidcK the'\dhSntatfIRIf BRTaw: EJ‘IO%}% le@éiketo prevent salt (or
or errentl oned contam nants to formthe salts are

a@%ﬂ foamptione | Likeyese, pugeRarticn erviertwith ¢leagrdry. ais(CRA) o efher
dS gaMrldy nbl re@iice e mbiSBretondlag fion 3N iR lefel reGuiRANS Svoid c?stal

cannaot aneliorate this probl em because 15 they canno

¥y ciheterie thersthre a peed: fiohcontamingtion gendro} raefrbaws@ﬁbwh stage of

the fatRlegifé &cRf event salt (or crystal) formation.
leevvlse purging a reticle carrier with clean dry air

or. other dry gas may not reduce the noisture

c on 3 4he epreaghesifemmeniy| Sploygd in By art do amehiorate theesifept of

the E:HBMbel cdt@hiBaritSis pBRIRS efide/Radkefning! TRe BEMtARE BeBldeR Buch
contr pechani sm at_ each stage of the reticle life

olgaps | Bé-‘d A PBIoagh, dora gramplee AERIOHBA N PAPOKHFSyR R 19 nm
e)tpbﬁmﬁfobl t DheatiiRkhdM of e MEBE S REto ;ﬁévemt Ja@axpmﬁérbaﬂben defects

a%)a{%na ts |s cerlodl retkzm ‘ I\(Neg!g(ne nin 1ttothc

niniYer @R ikl 'ﬁcarﬁ'p#) Eeﬂ]?éleﬂﬁse lcyn 86 @bbjmm fte b&'ofefkea)lﬂtﬂﬁ 1mdegraded

ure t.ool he threshol d of e MIBCis set to
b%’P@Q?@H‘fﬁ Oppliiy g %&%%Ee SEaPReq- 5{3 vieureDhe %P"”?rt"@%l ofsill in
the e wiltfrefoghiise B cBe td eisufe! tBdt Ihe leticleppvdhiment WRAIR thé cdirier

Ilmt to the 25 nunber of such.'ecleans' ticl e/ mas
s B T BRPBPEIPE ST Rn Ae vEb g StkiRs o Sandoy

cdamyiem d:;lfeﬂ hrtﬁ& icadmiad isf b’mﬁﬂ?dc%ﬂ dnf(: rlalnw rw&fqe BRirsHleE, _allk)lﬁ@@enekdlfly
. t he ve, I In the ar ) )
il oarot e & REBiptce) oA SRR et P abraLpEY impervious to
ineutsibl B\ ARIUs oMotiel Bodidiinghdy, Tt Bralso infeasible to continuously purge the
reticle carrier especially when the reticle and reticle carrier have to be transported or
shipped.
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remai ns cl ean during storage, transportation,
mani puI ation as well as during the standby condition

carrier is enpty of the reticle.
% Eﬁ‘ﬁs’ it is generally 30 inf eaS| ble to 116'?:&?0? oiapse

¥ h%rﬁgdﬁééé‘:ﬁisl ncuﬁlw;;%s or ot ﬁhﬁnmltﬂé%m

I Mper vi ous to

coneamiratinm awd gate |of #ogmaulef@n nf M vathity theo photomasks bagrier is
odBHE AR b Rels Uk pfefiaf B fibfificaidPREhA the SO IFeryffiliind bilhs

reticl e t ranspor
smtmemwmmmws@wmme What is
needed is sonme type of structure or device for
ensuring that the i ' tration and rate of
accunul ati on of Awdgﬁéﬁéﬁgﬂﬁ%#gﬁ%ﬁgtonask carrier is
controlled to levels that preclude or significantly
reduide piessnf ommention nprovides yas treticle/mesks aharisr  with t th adontrdlied

e‘Jté}‘f(rtsrtenynilé’ed &E‘ ur?%raq‘?)lllgo tatoﬂé%aanen .oﬁ’ﬁ#hg“ﬁéﬁg’g%smg and

shippingn tAcsprdingde iageisaty erabddishest nbibk posent insentivng Feaeticle/mask

retlcﬁéhﬁurlng%%tora e, ?Mgns ort, prochS|ng ﬁfamigm"

phakr gopiamdpants éndo theic envppiment.y enbodi ment of the
present invention, the reticle/mask carrier is

equi res:

b&léyﬁﬁ?%%$partlcu gfesgaﬁaggghn%ahﬁggggﬁag gﬁ?ﬁ%ﬁ¥ha
layerechfiltes daving speglalized filtey clenante atranged @oﬁmmmcmomesandmch
E&ﬁﬂﬂf‘e} 13&- hﬁ abdBYialel Atk spteaﬁ%zrg@ﬁ:h LcHaflehifld byS ts apility to

rovid ayered 't avl ng speci a |ze

eetiedy caetum@rlwt enerod aresgvard tlaos imparitiemimewntte be pieshnf within
ortfas@n to diffi isd A BEmeliBall} 3004 BhcRhith e FRER ok 0
nmedi a characteri z by rts ab Tty to selectively

capture at |east one of the several trace inpurities
knovircerding éo gothee papesiiof e presars inyentionothe fitter miedig ig selected to

whadllyhidd8 tﬂb%ﬁﬁhﬁrﬁﬁis s tRE@AE EhitRASHs cV&uIdBe"éxféélﬁd [ tﬁé filter

carrier. According to another aspect of resent
by sybissting dhe, filtento 7 §lqv efprepautizad gas thessbyaeasterating y
bind to the contam nants so that the contam nants

cou |&c&l‘€1n§’i@§'rbl§tgd feﬁlgmlﬁnptﬁ of el Eseutbﬁﬁvéfﬁbhefﬁé i it Bipeq,

filter to a flow of pressurlzedﬁgas here

sited gat loeaed ?Rj*sttﬁ grepgt p gurfacpon a'h@bmgrtmatﬁs wé{@rp@&nnaﬂy settle
inQEAAH; BB offihd HiteRbE 88 hke bAMNE MR AdobRr bdpbdt ¥ tHeSalternate

shaped, 0 sized and | ocated so as to preSent a

bcogirmpiatesi? e filter ieap SlterWigh at lw@crné [frisugace are that
is %%f&rhlﬂy at rea;temy g\n Erc&R ok NGBl &BLoPHelRROBM SIMERGS take

the retic ot her aspect. of the alternate

ad@ PRSREG afeht d’@%‘ﬁ‘f’% ripneth e5thy resicplates withir the jcoptaingr foj augsy the

patficulatedtto F&Q&Entﬁﬂ? séé Of 15 fikeR 8 o?fo&e& laasemxhg on the patterned
) at | east si xty percen he surface area

f b
suggpoerd r@laeﬁmf‘e rArserding te araiher Bspeqi ok e paawm@wt thedilter is
préfefablySinaged! ﬁ{&ghﬁedogubtsﬁﬁtxa‘ﬂﬁrﬁrbﬁﬂ\cﬁﬁhﬁsto%% heficld R8d preferably

contai ner to cause th
positioned substantially concentncally 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 sapports.
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25 particulates to preferentially settle on the filter
as opposed to settling on the patterned surface of

e. According to another aspect of
?ﬁﬂ‘%rﬁ{)ﬁagﬁbodl ment, the filter is preferabll’y S %"6’8’

and ﬁq,gsg@;aam%wé,ggu 8 av&ﬂoﬁfﬁomélxﬁéassfo:

and preferably ositione nti al

limiting cthe expagiteyof fhe Hfiliretion cwedivon tphtée reéweq ef thenestipls modt as
dﬁé) 118 theSHRAGH SRS ?Ia-iﬁc{n&ﬂ?tgea?%espﬁw VRER tﬂ%freﬁ&@caﬁh&t ne

di sposed substan carrier door

a%ecrttqf éhﬁ mpann ipvelvep @rcmdl@ & perfarated tray) tq held ey ﬁl{gqrg;vhermn the

Accor g to a reggi;%ﬁqﬁé %F E%Q?%Qgﬁégégﬁ?ﬁmesvmm.&m
extenal rmmmwfe vAa%therrﬁemt of te nheany invelyes; previding <filtes with an

nh' thfid E‘%ar al t hxlaads&aﬁﬁ bR wY st 08w &%g&b&t the

teriror of the hernetic
als@amteeer ﬁm@mmwwg w@h rﬂ@t hesmetically spaled spapre withinjhe rehcle

caﬁerdhs%tgaggq%t !e (?P‘tﬁm#]ieﬁ‘réé}sﬁﬁtfb#eg r§v1§i§ﬂ bPHRkE arbds 3y tﬂegmrge

hol e S5 perforations present
pertsde kecpcanarninants fromn Gnigting the bametically pgaled spas&nmuni cat es
with the external environnent. Another aspect of the

MBANgechAHY 1Y G&t dabB¥ SHnlkdy Smbddich&ft oXie Braat xﬁ@&kan, @83 i’étmle

fluid i nperneable ayer that 1s provid one

cagyigry isy groyided ¢ withy rae wsans th dnjeet npyeeskxized; remrmw clean dry air,

d&@iﬁm&u%ﬁ&%ﬂeﬂ thdmdrfABdaRY Saiel %ﬁick %f 2R abiRit Shds %nd a means
hin the reticle carrier. Another aspect of the

tofﬁcaa%at tha FSIDA Somribe jalsd srace nThe PusBreaR iy sNiljciently proswaized to

all Bfress 16t O s tirSudtCitith GRNERY HENKS of K5 ROLE | Filfgihd) he
hernetlcaII% seale space. Accordlgg to yet anot her

hespptigafly s eap i i mapner seraesot Iyt cpaiaminapts as well as
dét@ini G fyShe SIRF bhPthe teficlR cANEARG DY rbfbndraliRANS filt@. | Nj eCt
pressuri zed, extrenely clean dry air, denon1nated

XCDA, into the hernetically seal ed space of th

r et i »4ditionalgbjegis, adventagesnandiaovel fatusep al e “WPF&‘OXQ@A'J? $eb farth
int 28 i8 8R! RELPOALRhic RAoRY 08 irDkst ¥ill tebkirhd Sip@iehd ¥ those skilled

pressurized to 15 allow egress of the gas through bot h
o i 3 PRegy cxarai o6 {hea Wﬁaga?rsmampglpag Ry practice of tho

inReftisR! Mhalbbj¥cts aal ARaBRHAS 6f he ui\}éhﬁoﬂﬁﬁlﬁﬁ‘é re8 el &8d bifained by
flush out contaminants as well as dehun1d|f¥ t he

mpeansof the jpsrumgatalities japd gorpbipgtions pariigyl pyuihp gppended
clhifi@, filter. Additional objects, advantages and novel
features of the invention will be set forth in part
in the descriptiaqn. which t0||o£§: and in part wll
becone apparent t 2 n the art upon
exam nation of the follow ng or may be | earned by

Pr aqiGE BisQfbotthd phrdyeRfvd Gew ofl fasSiMbBFE (% réfidle asiNaAbRPESE to
of. the n¥ent|gn may be realized and attained by

2 PRUGHY e PIERER %FM%Pes and conbi nat i ons

particularly pointed out in the appended clains.
Br i efiGDasi§ lah PéxpRBed® herbebliver A¥w @Sthe assembly of the reticle carrier

according to the primary embodiment of the present invention.
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25 FIG 1 is a bottom perspective view of an assenbly
of areticle carrier according to a prinmary

[ t of the present invention. FIG '
g&tp}ﬁ (’J'g% berspective view of the assenbly é&ﬁ'ﬂ%&m”‘“
reti r
of | 1673 AL feklosyBiedt ol Uoe ol G0 B 1R SR P BT R ehown

supemting2 6diele012636 FIG 3 is a perspect|ve view of a
base portion of the reticle carrler of no. 1 shown

PUDDEL 180k e ol v B W REBES St

canenof EIG.3 FIG 3. 5 FIG 5 is a plan view of the base
portion of FIG 3. FIG 6 is a side sectional view

thr tion of FIG 65.

FI G S%Ea?Wﬁ?ﬁg%ﬁsé&ﬁﬂﬁ%ﬁgo% he purge port of
FIG 6. FIG 8 is a side sectional view through
sectkIon6 mwct;fsmﬁoaalmhmgh echiond Blﬂtheﬁ)asenbr‘&n o9 FIG 5.
still another detailed view show ng the purge port of

FI G e | ooking up

of tﬂ% C%B\%ec{ré e‘g{%?dg)%l gﬁ%é/)\n&lggﬁptgﬁg&?nm g & surface of

t he cover portlon according to an al ternate enbodi nent
of tHE. Piscssidetsedtionad viemtthroughrseGionlA-A of thedrasgostionof FIG.w
of an exenplary filter according to the present

i nv I td Vv i gh

suy .7 el spbnd GelifeaATLERER b Skd Bl PP o,

enbodi nent of the present invention. Detail ed

Des cfIGo1 @ isra boftom perspactivedloeking Endfobis enyet portiieshowing the inside
SRHEOIRANvRfhd &% ifER! o b EHRE BubBith s 8F b BRsdaf it

carrier o esen invention, an es and
conmponent s thereof Any references to front and back,

ri ghtlG. dadis| peispective pricm of ot ¢xomplagp ider sevdrdingwior the gprebent
iRd.gontal and vertical are intended for 20

convenlence of description, not to limt the present
invention or its conponents to any one positional or
spat¥FIgi 1disianetspectivnviewey a dighwwdice axea differsictirdids tna seqendary
mﬁﬁ&ﬂ&BEGfﬁF9ﬂ£&Em9&&° his specification my vary with
a potentia esi gn and the intended use of an

enbodi ment of the invention mnthout departlng from

t he scope ofDeiaiied Peporiptionof e figtef enist here i s
shown a reticle carrier 100 equi pped with a chem ca

of (iR Alhisy BLER SRRRCHhdinkit & B B LaBBI b

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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WO 2006/ 108032 PCT/ US2006/ 012636 carrier 100
(al ternatlvel y referred to as a reticle container,

gﬁ 0? or areticle box) generally couppiy &gﬁnﬁaﬁ
oor por £ on

106 (alternatively referred to ds a base

cRfiEd 1R et By réfa&e%stogtb a Retfbie ntahifet, 5:%!1& PJd}%r a reticle box)

(alternatively referred to asacover

Bpnsratlyicomgrisey a dseraqownslﬁé c(dtemmqulmmeﬂrtmq gjbase aomem which
nRRS RN Baier kRIS Glierd) r@*cﬁe&t%dasw d&ﬁo Hg:gnéﬂgﬂy

transferred. Theterm reti I n use

sealdsspageol 18 whigh eravidas & sealedt envimonment de msmeuchalémsmay be
st 0ank Nrdnb¥errSE ”‘I‘%ﬁféﬁﬂ%&fﬂe" RElWSdd if BRkd 3&Re to inclu Quartz

fromparticul ates and gas p

uscepti bl e to
ff'ﬂ]ésmv Qfp-masks; in @erﬁemeqom}uctor Hedustest that arejspspeptibie to

second patte%ﬁdggﬁtis]uﬁfpg%% %@Hﬂaw ng a %&%q}éﬁwdelm
s 59arp shapediwith afirs surfaes Ea6cippesiioatseeond patternedl suxface 428 having a

sﬁ'ﬁa@é’ @reaA26 %Edvfde& v&xﬁttﬁé 2l e’hopa&%f %Qﬁscas’éga SREr &l feﬁclk Witeral

first surface 126 romt e secon atterned sur

surfage 430) senasates the firt surfage 426 drone the qs@qnﬂrmtt@nedmmfacq 1128 and
eﬂ’zbﬂds aﬂﬁnaa ARk peti@tted 1¥0! o 9t Yo' bted BMERL bx%ﬁbg{ ver

imted by a particular she of reticle 124.
nﬁ&ﬁ‘?"éﬁyieﬁh‘“ﬂm%m@eﬂﬁ GS. 2, 4 and 5 includes

an opposed upper door surface 136 and a | ower door

sur f BiLdobf! forhl st¥n r I
gﬁural [ t 15&81?66?3%ch e gﬁlég%sretzzhf}éqs reti cfé"%p"ée upper

H#pdadanerdgonsyfagenid2 senarateddyia lateral wall IS pleplyrality

oﬂ@éﬁcﬁx k0 Wb Aaesly sfdeolsssﬁmngnﬁm%é@w%d %ﬁ@&&% g
r at| onshi p . adj acent an upper peripher 81].111
mﬁﬁ’g atang eubwaidly ofrera nd aare shpesegnin] spgceds ananerekﬁp@m

adjfRht MUhbbaGRripIEy 17BN ah® fdretafly AbUUR @ bhiral ptticH £78 of th
congﬁgﬁgg to hold the rgtl cl e 124 at a E‘hedeﬂoned”pPer

doREisyHice1'56: A veicdpp@potiobY e configareddg holfihe reticlec]24 at a
piced teight 956 AGovOu B6:S sukfale ANE t TR Rﬁ@i& side positioning

po |t|g(ﬂ nenpers. 166 serve to gui de nanual
mﬁ%@ i 3‘1%‘?“@%5&1%."&?@%21& 6 §6T4E Byvifleangppy pasitioning of
ﬂiea'blﬁﬂﬁllzlﬁaﬁﬁ ExRade Vbt D@ AR Yeardfard MBcehRhi 64 Bie Qicid16n the
%gt sgﬁgsorts 154 so that the reticle substantially
Eatﬂi’&gs ojthat thegptinlesuheiantisliy oerppigs anddis; vojume bounded by a
retiele edoeiving réh@ 198 ad B8 aRd S/AE tiRldder Wirfidh ioh@ncﬂ@éﬂhecl’ﬂf thk dticle
efined. by the reticle supports 154, . the

PRt &F tt G b Hiis Tetseh LOOARR diaack pesiiRing members
1qzﬁos|bestahplmgd BEFIGE B SA Lasked Gszarsolmﬂ&ngdﬁau $epbripRery 162 o the

R b SrpADE o b g Aol | o iR o e

shifbofactitld 198. carrier shell 112 conformto the shape of
reticle 124. Referring nowto FIGS. 2, 3 and 4, the
d with a central

door. ortlon S ol.e 190
ext é’?ﬁﬁkt%@ 58W.P8ﬁ105686 et fspral
hcﬁe f9<16tten®m§mm@hmoeﬂpm 108Qnd! fdTRied B9 Kirsh b&ieﬁlﬁ@Q% éBthe

sl FREPHEC0 i fhar ooiEing 2en e penfecs TR Lo o0 G

penipBsralivepll 298 corhiubnitAieg SRAEXGpe L] 98GvidBe sdebnd opening 202. In
an exemplary embodiment, illustrated in FIGS. 2, 3 and 4, the first and second openings

8
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an exenpl ary enbodi nent, illustrated in FIGS. 2, 3 and
4, the first and second openings 8 WO 2006/ 108032

6/ 012636 196 and 202 are subst ant
nggéjzl%geg’aped and are chara i’&%%mmn“ﬁ

cterized by their

1I§§SI de perl p#en?l y%%g%%aqn?engmeneraﬁy pzﬁ%ﬁe‘?ﬁm

apdyseeond dreas @12 and 214 Thednside periphegad ovall; 798 weitends jgegerally parallel
DELMRER w148 dethe A pbiiy 266 BReRRY 0hd e BeoBl bpenin

136 pct 2@ eFha m@ﬂ@pmpll%l walt 208 hdonfiguged with @msnyheral shelf 220
sRHBIROfo} sBfirely fsg;t@s%g 28 46 % [ s meﬁft%rhﬁﬁe 226 is

frame 226 1S yperpe ar to

séhstantiakly pependiewdarite tlﬂe&c&tpe@n@w«éraad isylogated gensxhllyhfiush enth the
8or 90l 48, f ace 136. In one enbodi ment best

ui|,’[Inglpusc;rrated|%n FIG 2, the filter frame 226 can be a

sem - rigid, nolded plastic receptacle in which a
fi | t%erong 3mbpdimguschestdlivatiatediin FIG. R therfiftes frame 226 can be a semi-

rigidy SRR bIHRY rpSpuiap i WS { itk LMok Wity the ppssent
n{vamqoemmﬁhe\m Theditier ﬁmwz%@s auhstapyalbw hat:map@cmﬂ:t a peripheral

e it ve T oy nB] B £ ) oo o PRDE Bl e

sidg wall 3258 derrendiag Homathp topemzm 248 apd wmnahnmi@ glosed fend 252 to

t ?Ztér t
dgﬁﬂgrﬁéﬁﬁ%g% perfor at [ ons 2 %%egﬁgﬁjf“ﬁst r at e:} I n
defining aplutalityiof perfarations 364ks bmﬂﬂustr_seclz@gﬂﬁn@ Filtersframe side wall

250 RhE&! 2 %@&d&i‘ :Ed@ s 305o €01 e per & gwgné\lgﬁl she}f 220 on

.peripheral shelf 220 on

pesiphegal "‘fapa?% i Breclilier ifepmeds cP@ﬁgy'@dl tacheripsetted Mronglhfirst
openfrg!196 ORUPhF WodOr @l 1HIPRHA SQ%QﬁMEQP fr%@fe&%ﬁ‘éo 8 al hole 190

snug-fittingly received into centra e 190

fog detachrble mouAtE\R R Aerg PRTion 466 With flengs 342 tsting antipperdaefesurface
19 hd sBsilldep 96@&::&91?%31&6}%& ot Ye AR shéﬁﬁz@aﬁnﬁ%hggm wall
Si hel f 2

268 securely po ioned on peripheral s

208, s[ngrltepste; syphodimentia pn elagiomerty seplor-gagket gegheas for example, the

g@naopbmeshﬁbedasbo% ASdnOBE iterpSRA| beleel DK eshoa&{%hms addfhe
gasket 184 descri bed above,

th be
Pﬁ%’?@ﬂp&g&“é a2 iormreade § HEmelfosRldsiwenn dheofiter fimme 226 and the fiter

23¢eri pheral shelf 220 to provide a hernetic seal
bet ween t he fllter franme 226 and the filter 232.
next bhe described with reference to

Fi t
{ he Hiter 237 il pen BS dfscmhedithaetsrigos iha Huskapippat FIGS 2 and

1L amtehmecaa hivad ity OF caminfcibnbCalDsISniEdGowde HWikigBermeable,
cl ean, cost-effective

) 0 e.a fl rmaabl e,

¢ %F]gﬁ" spifeclive ﬁb@?\ FRYr QW NLGSETE 9P, adserpbiysytompesite filter such

asClhefings deschbddtif IU.S. Utk NRS7 Uh@s%l 6,561 55306:8¢0,1 13 ehd 61447 584
7,014, 693, 761,753, 6,610, 128, and

the Fﬂ'ﬁef‘f‘%%f4“’1"}qh%¥° EiSAPSIA Horor by ERereak in Bels FRiispi¢ BLOS. 2 and
ihéheirde BY dkehfaGN@fbddlindnb F 1EN 3T, Stilter T32GS- dedirBRda fibdd-

| | ust e an exenpl ary enbodi nt of filter 232.
Peﬁlfﬁ%ger ﬁla@g $hat gany gg:rqc)ig [§$¥eral, types, pfadsorptive 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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30 perneable filter that can include several types of
adsorptive and non-adsorptive nedia. Adsorptive nedia

SRR, et NS oo o e et e
9 % 2006/ 108032 %EC%%SZ‘{@%/%%%%’&W ﬁfﬂ appr eC|ljc'}t§nelé";at1 of

peniglate mategials. o$w|w@mmdmmdwml%mww fmpromeable
nfek#a%Rcordihg fotHD Rkenp Em éﬂLCﬂLop&fper@tnw ﬁ%gmte filter

adsor pt [ ve media Is exen‘p of particu

elepsnts. e, "Mmpm mg EWGTS%/N? process in which the
SRR IERM by h ﬁﬁf&ées.%ﬁ rehé%@ma fig &, refers to
filter elemsnt The term |sorpt|on refers to

ap irpeyeraibleicheraical deastion mmwad@s: praicelthonds arhforrged between gas
oP i R ieCulbsSan &l 1if KT Wik %&lﬁ{&?@enﬂegble refers to the
C em SOr pt 1on re

contrast, the term

st o subaanialiv G poriiote baving & sizs greate an @iweshold size
ﬁ%ﬁﬁ‘mﬂiﬁf ﬂ&@ﬂg %} Fh&r it Qﬁfe&ﬁ@ Bufd ﬁ'hcnﬂ’e[te by %@ le media.

mol ecul es an sur ace The term at e

TWPFB@WW%P@WM o disiedsodh B Toemectiot PRI irpeanpaple
rdekila b eNSkIRAhE skt A% e?e@ tisllyestOiBohe %axtuﬁlg&e Fltering

threshold size froma ovvln throu

camagiiohibe media cRpfgmring dp tEI@uil,aQneexenap 2racaerding 1o the
pre¥&it Gadehtion £hHE ﬂi’s@ﬁ ta' ?Ml'aﬁiﬁ of ‘i@ﬂm}aﬁe ddrs}eﬂggéglef I elements
respective par I cul ate | nper meabl reversing

(3lisEnatively identificd g H'éf%bsor@@s%mlamys)r @ms?di ypacpilel in a
pRasfided Witk & fflh eEsef Eﬂahplﬁ-? Pkt 232 HcnldBe a TR Byer 276 of a first

Referring to 2, an exenplary tilter 232 according
pegeyinte lmmgaéh m?ﬁh% Srffrptfiiter smblra%%naofpa fivstiadsprptisy media, a

sécORD iRk BerrakcL PSR BlcBnd b&shﬁahv@ LRER g a cover layer 282 of a
(alternatively identified [ayers, components, or

sgogpd prstioplate imppmRegble megiamath |thq abﬁ?fp%versed& layeey 2 78@id 280 being
sERVicBE Bliwba)tBE ?m@ﬁ&g&hﬁéﬁﬁeﬂé nllia P32 b6 2961880 BovRABSer

I rst partlculat I mper meabl e nmedia, a

76 of a

%% r 3{' § PHIBAY phodipaat, the bage layeﬁ?r'f'ét ang e, RS YRS quay
cEmprieC iR Qnsftdﬂcé es ARy abewdns pély@tes OfdNMhidl 8 'bePdnféﬁylene

nedia a a cover | ayer 282 of second part| culate |
maiehal e %mﬁé"o‘in%?e%‘%/ pnfigued; i Hqﬁaﬁtr%ﬂ prRfrtipulats ateriajerin
flaiddstR8h. I0dhen gomﬁ;am\/\/ﬁuaeﬁheas,t MRE Nust R0 iRddnké, CallhihCefficiency

§g§5 rreabh_] o dﬁ]é? | ayer 276 and cover |ayer_ 20

atg Jiry (B ﬁ oqrn%]nt‘ltmt IRw prpstation it (YERA), fljer
n?e&tﬁmcl ; aMP klsd B@'&ied%ﬁ@lyfﬁ)in c@xﬁmt tioS e:mhsﬁtrdepﬁﬁﬁ@ﬂsﬁ the@scope of
| erLn non ven er (0] . . R
Ty BB R The e PoV e Lavgrsizzh o P pecvemtpesticplafe ncursion
int®ne uagugeﬁchup @éa]édl‘%adeemﬂ \idin tBé arﬂﬁéﬁtlagﬁk{sﬁﬁ@e ({Bnttht dletn toBm
| St,ream er rticul ate 1|t
15 o) i UL lress o S iprmsiealy sepeq prse 116 the
ax(lbiERAa)th 6sp|hérer ]getde @mfafeda@nmhhrl et bgvnepﬁa@dhf aivemmﬂ,athe first
ter m al so e SI or 1 n
‘%8??1 %EF?JB WW@%&W%@&M PR T8 0o ﬁe&gff%wrfé?m
Iq;deH'rettermnVlmﬁﬁitaﬂ" aslTxtsed has&en, radads mvatb@wh o tHaf Basritll been
event artic atelncur3|on into the

iR by oo Biamen tChetiomm S iciop, ben Hfssleds active carbon
refdainge 3P Iaq:lh@siéaﬂ,r fiotipblag adiogtit, 1 ThdTirst physisorptive filter element 278,
shown in FIGS. 2 and 12 can include untreated, activated carbon. The carbon is porous
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for exanple) as well|l as egress of particulates from
the hernetically seal ed space 118 to the anbi ent

. I'n the preferred enmbodi nent of LhgudhRRAERs
invention, the first 30 absorptive nedi a ass%@?am :

(th biec#fiB Quiffice Stealch b@ bn HRHAABE 1600502 fz) And kdnSBe provided in the
physi sorptive .nedia. The term "untreated," as used

TR o BDErd PR FRtcls? BEQIPOrRied dnte 45k PL BPLEIeS Aberyo Pt afoven. or

nBRetvieh.e T YinGreHedl, Gettvalel RaMOE Ghn bO fitfleldl o a variety of sources,

.chem sorption; rather, untreated, actiyve carbon )
gl ot 20l pasl WPOd, R R olios FSERRS SATEesy  Burter sl a
sElRyated QUG dobtiripgCéan PeCitBEHed 36 The mARAH, dofivdtédSSarboh. The

and 12 can include untreated, activated carbon. The

megiuph Rf ifilter, egibrane 1378\ qpny) drsipds otk omplerals jaueho gy deroinsignce,

glaiiGted RRAVHX ciibi, A5etd AcHRB2ENWD, RRehidAlyO iriiRbgriafed 164860n,
. {5‘1%23! and can be provided in the, formof fibers or
I

TgrepmRtask JB YAt oR: 250 et Stiorex R gARSFin quim, ey change

&in, BRjon \RMHRAgeOfiber RABN B HbEY, ivaRadcRYon ABdr] MAlBemically
.carbon can be fornmed froma variety qof sourc

es
impresmated neptixaied, arbon Hiber. | Rhysiporptiysomredip ofclRyera 4fB spesifically
r&ﬁ@afi@dswgéﬂ@ﬁdt_ ifdiﬁﬂb&bn&kﬂbb t.t i&hcoﬂtaﬁnﬁﬂfsd t. thfnﬁbﬁ%% QG-Cth aaswellas
opo r cQatin can e attacne (0] e un eal e
SDs epsy Siehfosdls B FOl7 05 exammnle: (RGeS fhes trade g, Eislyieth, by Purolyte
O¥B6ratios. Uk sebdnaiterMki@bladd 2R0S4! S Brodglyf 41did 1086-eRdhafge resin of a
rapul,ated actj vated carbon, bead activated carbon,
SRR jaflsorntiye | mefiug et @s dor misiqnce, a!ﬁ?m| Vinyl, benzens gragne
cﬁﬁﬂﬂn\i@tiﬁdtrl]le afoBR Nof ﬁﬁﬁéﬂoﬁoﬁ?,be&m | e es‘éédilfahﬂﬁo:bﬁ&} RBuedium is
al on xcnange, resin, cat.l Xcnange 11 anl on .
B Ib ey PR Hroaia (NG o0 PEGFe D) A, P it
ttib&(xjehﬂ‘éii: cfemrlmd sg£7bbil\1&taﬁ§1 fﬂ_ﬁﬂﬂh@ a:nﬁieﬂteiuno@hm!ogmﬁlba&&o' om.
| a,.0 er S CITIC Ve |
SRR g, s e S e G MBERL VST el BV vsTo
36BRE] l@y dSolmghhd aﬁaas.S@alga§ .mﬁugtysn[adb@?aﬁesb Sﬂll;ide the fanges
ex unae the t e na r ur te
OSSR oy S st e g By AT fls o e 382 i atso
s@ve PTghin tﬁ&grdﬁlﬂarioﬁpatﬁéﬁﬂhaﬁﬂeiaﬁtﬁﬁsﬁpﬁ% layerSEmdl f 280. One of
Su nat

BRI s Sl bl s oS ER o i ers, the
aminpeapoof e lesdslatiide sadcahd, adyasd fypes fomadhgl theilsyers may
o SR S U oA SRR S TR el o v
exangile din sqma elterdats egﬁddimemm_sﬂ the larmainie htve:ﬁ:gog:)meh?bm:igg eand a
b Ao R Bk lepts 8 Bl Pk o M RSSSE o 8 chiiSeipeve
ﬁﬂmﬁlmmmﬁ%?ghysﬁa@ﬁgqﬁléz eirmﬁegtdhtg%?\lllgmierﬁf s;)lhattt’r;:&seful life
bk THO B BebBAP S 62 SRR NEn SRRV S Bp2 38 g gvem

emtixoomerg e rAceortiinglye s abamibdnstivg riditetiélement forprd of eulfoatted polymer

.ads tive .l aver 78 _an 80, Q skill.
olIFH R Tn B Hd S net Sl i BB e ofifrobles oAt fipee
tieiphysisoniive podpettiay of the ctuben will typivgiyresn éxhaiistddeore apiekly than
t e%&%&i{g}&ﬁ%\&%r%ae&p&e 8} tlplg Edidiar]sgﬁc%%%h %ofy&gg Slnfa%égrgng ertngc?diment,

the chemisorptive and physisorptive media may be present within a single filter layer. In

yet another embodiment, the multiplicity of filier elements may be sequentially supported
11
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be advant ageously used w thout departing fromthe
scope of the present invention. For 25 exanple, in an

@Jdﬁﬁ %errbodi ment of the present inventi ?e /Usz 1012636

chen1sorp ive and a phyS|sorpt|ve filter e s ca
1§ 66 Contalkbd (Ao B ProviGe I
filter el emer(n and ?he phyS| sor t| ve fil teP?e emen

ip iestiemeprpradicalar togaghinf thetlayers, Saply s multi-gage fiter ova bpmlaned
ak b Wh6le aRbraRE N SioW chdaciiPis S¥IALSH. CAGhatRBR! dﬁi @ﬁh@ﬁty hiviE a

sane tinme in a given ‘environnment. Accor

highemrrfacs ama; 338 may hedprmalatedbi fomms@ach:me@umfae maxael@d array of
tiRed NiRAsicHl 6l iPPIGTRY Gs HBLIORE in iheg,n @arehs&h%%g ffice aren

filter elenment forned of untreated carbon sinc

3% fillpsmey be Jermed dy avleating; thef mediem datp B acogriion-like suefury, A

' p&%lt@:x ?HS(B&%M Yoftirophitic nidafim, nidgiim, w egcxﬂgj{rbé&ﬁﬁtaieﬁﬁremovable

es of the acidic,
S B 2% A0 B EPoraie b s Hases ey 276 Offhecover layer 282,

phyS|sorpt|ve medi a may be present within a single

111 dn tAREg toI FIG ¥eia &39?@ %‘78 SI%90k %ﬂ?mf&ﬁ'ﬁ}r 2ye the same

ITU|tIf|ICIt ier el enent’s equen

S%aasﬁ tAljthe wev@am;wmem Bémémzbeaenmqﬁeraw of
Mﬂ'n&?fha(:@ @iffeRRO WhbkndsSesP rlﬁ%&ﬁmﬁd'&h&lhoxﬁttﬁ’eg?eveml

fllter thro air can pass di rection

layese %ﬁ&?émgran@ 382 a@wewnuam dispgeed ithin fl cayity 262 of the files
figthk t426Stoa@fn fd lnfufti-stg@n lia%ﬂllﬁa&%gm pékite %aﬂmkl?sﬂ&uﬁ& of a

|tsf|Itrat|on capaC|ty| austed. Alternativel

9| Theshltes figme 23¢isdnseriedhrongh the disst speingzig : upper

dB&rsmﬁoetlgsl ank&hsfd%éﬂaﬁﬂ n%;ﬁféd RERE kBBl BolL 364 Sith Mo @a}bgé’iu
5 .three dinensional cells in FIG 13 as disclosed in

TestiRe B ity veper dous upface Fi6gwith (e shouldsy @68 being swppofted on the

pehelab sHe 2900 18Ya RISl élﬁlﬁdinkhax, B EeP frdMleO28Nand the filter 232
accordlon ‘!f'%?ée structure refilter |ayer (not

prhiqh; a P erd FREPY @Eﬁ}éﬁ' genisplyhole

wmamambﬁer &apmmﬁldftﬂﬁrdoaﬁ rtiBRY0PR deBGREP R BiseHat. No.
6325%?&7”]6 base | ayer of the cover |ayer 282, Still
&1 p 15 GRS contents of Wm@y%angowsted bergn by afcrsagg ipispentirety.
preferably have the same 10 shape 287. Al the |ayers

hav elntthepriad® e@UodiR6R of (1RDretast iRRHAGESEO%plalRd with reference
t he shape. 287 but nmay have different

“f ﬁf‘%ﬁgﬁegs@i‘ggﬁﬁf e fut gy 2l elothgifirpto ?Pempaels‘é dy &pufigured to be

sibatyetiatly Zf:?c@:ortﬁﬁﬁ to 2lsubriét 22621200 of (BTN fattbinyd @Hrﬁe&ﬁmof
e filter frame 226.to

W|th cayity 262 of t rm
Sii1e b2 afRing B0 e o e gatGHRR T OgmRh i it ara 212 s
aﬂhisu 60% (rjoé tlfbfsuﬂ“achet dawdﬁfﬂeﬁa e eﬂibéiiﬁnglgttﬁd’ s&‘ﬁ@d‘f&ca?%@t st
nserte 0 the first 1 t e per 1
S Rt (PR O 8 shtver aacize SR AEAISHbl O P o Spyagy e
paramt (7o) hobse Hlfﬁﬁrddﬂpbﬂeﬁtf(ﬂ)(f 741 Eg@m ﬁ@ﬁ raﬁaatzlga I¢ kI;QﬂletpP&ened
t
ot 8 P i B a2 opbstpiialy Goteating wit
reticth m_emgtmgmﬂnmsf IFhiﬂGH;r?gﬂeﬁﬂ'e ﬁﬂ?&)eﬁﬁh% 1961 end the l25ticA%2 reticle
coO [ a cartri 1.C e |nserte Into
suppores | ef’draflgegrﬁc'g'i?fz g ﬁ%‘-‘?m@?i AU R, b shell
1ormated tade dudb poition 1106 GAO Ithed Bikible 0124 1iD Guiiiforte® 96 Ithd) edllicle
supporg 1%4 tﬁe ﬁlter %2 is located with the surface area 288 disposed opposite at least a
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20 6, 319, 297, the entire contents of which is
|ncorporated herein by reference inits entirety. 1In

ty enbodi ment of the present inventj ?ﬁﬁﬁ
expfal 5@ with reference to FIGS 2 3 andhgﬂﬂ e fasse
pbitiofi bf el paiteméd sutfi® 128 vaihiARE '193J§n%ﬂthat

to. be ,substantlally proportlonal to tﬁe sur ace_area

VSRS PaTimeles 289 of murfagecare 388 Oneygfskill in the art
Wikt bdcb e]cﬂﬁothé%aiaé 8\ SbnkiQu AR SF ABGLe Béa 288GnP Hcbih ed

enbodinment, the first area 212 is 25 at Ieast 50%0

sprface 428 arg @essa’tfe\&lﬂ@#ﬂ qparting fromithescopafdhn present inpration. All of
il tb R fRntRued o Spttationd dkVeeBRES &ﬁh&ﬁ&@m@fm&mf the

surface area g29 and preferably 1n the rang

SwEApe [frep- 388 aslatiype o thet segondopatterged, mustaee 139 éasesep d@ﬁt upon the
dlrdiiofid ofhe hehclbiifyAeRled bRRe 128 thd Bithlibn @éngﬁl

nEPdlnent of the present invention, the firs area
FRTIE PEERS TeHFle \Preessing, transow; shippingand] gorage and other

cHRBtRinY itKOrefRE 1 2N midhB endobtfitb\REAR i redidificy Withih tAPRALID Yarrier
96_and the location of reticle 30 supports 154 are

100+ Tarywatace,arem 288 15 dlisposed peownatel thegweand petierneshsuraceel 28. By

siMBBibg (the ew@hit! AR 108Rh of ificd SrelBiR8Cint Be LAMEOBY the present
nfortlon 106 and the reticle 124 is_supported on the

vERoRt the nrolsPiing dhat g partichiater presept Wilp or sntering thechemnatigally

sdalt spabef138 %n?%&&ﬁu & ChndRBAS npn AL stu%aétzsams&& of
2006/10803 PCTIU 2006/012636 portion of second
dﬁf"{’&t’ﬂ dreserqudary o s 12Rs maximizadc Jlo| those gleifledyin the

af BE extdokBf We %@QBS iﬁ%ﬁl@i&ﬁtﬂﬁ% &L Btal h3RbAVAET ﬂu'ideﬁassages
er surrace area e 0 SKI I N
}J) t %9; f 288. One of skill th
wlRTabIe ey G 0oy b5 22 The o gl surfaee area® sssocated
with {iéfe@ﬂie&idnﬁm f:-:@é o hd QEE RLE &ef&%lao a{édstﬁﬁaﬁ?r&gﬂace area of the
er ne Syr.race are_ possi e W ou ieparti ng
o e RBIEor Bt b A P BFoteh g 9ot BiskRE290
oafhe rfﬂme D83, Omtﬁéieﬁdéﬁ{r@ht[rﬁeﬁz a@mt;bﬁmsa%dsagﬁo@wga%eé Afat @emical
ze ext.en surrace area
r%‘fc’&f. pifsge %aﬁcg t%ﬂeﬁltﬁﬁaﬁg 5, 7 the, pPion, 8 SYBE pph §llers i that
the ditter 2B0SF thfmﬁmegtt ?ﬁ&ﬂioﬁ fiéiistﬁlf: tﬁ@gdpxsna@ ot 86 door
e | S|on n rat e urrn
o oSt e o nd e A BPer g of 5 vepr oo
sm{]mmﬁ? rmrthaﬁmpim mantﬂmroag@ugmé Iﬂisbﬁ&er 276 ghpdsitiondd on
cou ur resi dency
clhitf £ 1055 B G Blaes b Vrmmetoalhl sealed fpoee Apiosy fuid
ccﬁr&ﬂum@atldm thhsmel apibizxt ﬁﬁio@pﬁel‘&i‘oﬁ:ﬁg@:ﬂﬁ RAEIE o me%?ﬁgc e
el ec e ext an ocation o surrtace
P%%@Q'E%gﬁ? g&ﬁgﬁﬁ% ?ﬂ%4present i nvention, the

probability, that a particulate present within or
ent €rhie ng:ﬁai’g&erﬁtﬂﬂiﬁ&ht obthe yrescheRverddios ptfied &2ad for limiting the

B REBE oS T A st e v e ldfhababing e 258 ey

coppritaof 4 2By am&mffwhnmph&d extbfnat Bothe rétidld b@ferd 100t hOnd Such

t he nt .of...s face a_28 |s re sentative
b iy xS i o Rt o £ 2 ds OB S fis faclip gt wit
ap@rﬁ:m?]e thét tise dxdtemt off surfaee ZBB @f thel fg'ef 2%% ﬂuﬁ@nﬁﬂ[ﬂiﬁatlon with lthe

urface arga" associ a wth referenge nuner
hegBRR0P AR Godt 1% wlRR U RIS corfer 1od B sepmiply, grbtmised as
e@unfed@bowr eHovodver, e extent of the base layer 276 of the filter 232 in direct
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total filter nedia available for filtration as the
fluid flows through the entire thickness 290 of the

f‘%‘“"%’{“&% The effective surface area cont kgjf’%ﬂ?"ﬁmf‘?‘
S

orption of gases and chemical 20 reactio

db attng:%?thrﬂﬁé ?ﬁ%?&%h&bé&%er E‘%% t he p?leTg{eeIrl]tm%i’g")f
Mvehwm*@ﬁ‘* pad the Jimited gred 265 tﬁemhgqqrfﬁm@qmmw&ﬁpmmmyﬁded in

t%ver a sbegggg%?@gtf Qﬁﬁg t g&iﬁ%@ﬁ er 3 ﬂ tsu%%}ggzsz
below bas leyes 276 eAngularly rat agsm@dslm lﬁliqt gﬂﬂmm the sftnid

i 2%5*“’81“'%2‘? RARR 1olhe prestly 18R EpposR pdiflins 264,
elipwithe 154 SopArmerbiememang sﬂmp@rnensamm axiallydbysmpening When

t
MR8 bbbl of 8 PO presbuepal e 43 iR, | Sporafy oot o ot be
5@?}%?9 e Atvaesum ﬁ!es ﬁheeglénmommemlu Bt Qpen \whrdly nanin outhwerdly

cLevbly Wforiiy s SERARIRY OF onl Wy vpive FhicH O AP dwing e flow
of dliisk puscoffhe retisler gperien 9P e r¥imiumvabyss caree deseribadrinl U SoPathdio.

51481161, @hCkitd &hte&Qwafﬁaﬁ léﬂs&%éguﬂﬁéaﬁ&e BERE 'Agﬁiu‘é&m

inthé illustration of and 4

theyqutes membrang 360648 be @ bydrepholistmenghsans;te prevent fncumgion o€ moisture
R8O bmbid alrthbspiére 27 thk &t&ie%equpmg@ jah WHLE the
thin the reti C

hermetically seal ed space 118 w
SMIF (nogdy is pyefsqrized oreviding ¢ siguifioant; ewtward flaw ;ﬂnausieﬂle filter the

had@oMRbicHRwRMEfistic t
the fi Ft er Zszsﬁcrfﬁbgl ‘%)e%?%heﬁﬁed w8 %ﬁg%ﬁ%ggf%?@r Bhrge gas

VRS PPESBbIrDaeRsgTied dieyritte é{nﬂ@rﬁtam nimgin andpt flow through
thidt FTEE, e hPdrbshoblé et iR |a§éfetbtre]=g W8 efrQtiVES rbdubd iHR0ndRH GpﬁEuﬁture

l[imted area 266 of eac

rforatlons 264 an
l’ﬂ%‘??“gg iRsrPXtenptio fsintgleins provided in the present

invention include a fluid inperneabl e nenbrane 360

adj agesiditd @IBIp@hsly ¢RBodiReht N tRaREsch@M@ntié Ghe conc ntratlon
?n yl arl%lcut cri ss crossed sli ts?’énot il ustrated3

130G 8, ist prafesgbiyt snanéaimjl

ccﬁfcaitﬁh&bieyelﬁ Wa&ﬂn%@ﬁ@sﬂa}t@p&%ﬁl&{ bP NinzSior arfhgpRiiches,
e nmenbrane slit portions to extend

d b
sl 23| qeb PRt o Pl HBHE coMEnatipRs, i cbe Bermofiatly pesled
smbe$mu§dnmcbohﬁolleh%n@l}tb GAthiEl Gaw e Wliliod DO TnWLdve] of

noI be cted. to a vaccumt us. the slit portions
8P“9Lip%°ﬁ‘e‘%£¥ dPYPIBE ¥ ?JﬁtRR&rlcﬂO to eﬂaueel@a Fepen which

perrmercamy Agwas very ity tda)| such by i fexBigl %AMU
10 of fI ui d out 0 hQﬁ]y B

]
tf S dpe R ey Feltl Segen 18, Selrias RaNeRHELR, & fhere s
illustfatedRag coNauctioh off @ Zeticfelstichie: BN dgfped fok Q&iyﬂm?ﬁo ¥Rl

or.at ed ein.b ence. Additiona
SYP%@@ @BW%WQ‘H%{%U’IE%% ém af b REEm nws%’paﬁé seen
int BIrEwspér periphidrgilan off dobP ipsitivh €06 fik Qﬁhﬁé%&dam @ijéctor and

o BE POEL S0d Bt B Ll o G b oron. 104" bWakn tper 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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S1vIIF pod is pressurized providing a significant
outward flow through the filter the 15 hydrophobic

%E‘ﬁghﬁﬁzstl c may be overwhel med and al | ow w@gﬁ’?&l@&m

alr or purge gas W th sone noisture bei A

(étgrou gh the gedoter Hﬁe hpgxraoé’pﬁq“h‘%%?ec “I“#gwmpwhvely

Fetompertion msane @ay Alsoybe ewc@thqﬂé depagtimgofromthe seape of the
ihvsleen. awe&drmgﬂﬁlseist&{abﬂby Ebhugﬂﬁ g&ﬁfﬂl& e fedt QtENaBR4).

i mary enbodi nent o t I nvention,

th
é’ﬁ#@“&’gﬁ ﬁ@%ﬁ dstachably epupled |t@amramom linet(het illustrated) which
ey i Rlirk &8 bbnheSte® ot lpas Bk Ratibh Shdass @Bﬁhﬁ@w’ B8 dFeRd Rfhor

t concentrat| on, | evel s approach parts per

g 11§ geieptor Bking §2 ﬁrqqmppawﬂa@mwwso cgmsr,o allow

& a8idir&cH I i e g4
t he her Brrﬁeatilééd;f Ipye}&:@l glwaP %1&%9@% (IE')e contr oI bilate
S \itp aﬁﬁﬂégﬁwerﬁlﬁlwm @ppﬂ;temm@ot in use.

alved Wﬁthis YudhQe "HOQA dei‘&ﬁ:le& %EQ. S\?\Eat.cﬁbl ? 489 961 referenced

etlc pod 100 to_a pur ystem

%‘fﬁw%%ﬂhwlmmyom@ °@I rssthgvagnﬂmym checkivalves3adnmIhis is

athochitiédl GRARS B Bmting MeVexBbAR of thi hft&%iib% 278, 280, 282 and
Ogl ernetical |y seal ed spacé 118. Referring now to FI’

er fedja {46 16 Ster 230/ pay PR PEL 1R dhe ORbToR BEOBRBACecHtegnal o the
rétRld Galnfer 300U Chabl o€ sk £ 4HRAAGedoBhizE MdPinidnd £v ;h’y purge

in system (not shown) according to a prim
éﬁﬁ% %@P#F trpRem gALad iy prgor gs wler pressyrsdnto therheppetically
sammuga@rlmwmﬁemﬂ%%aéme&efth%ﬁfgh Bs b QgreksSthro uéhtheﬁlter

ured W th injectaor an 30 extractor orts
23%) %ﬁﬁ@ﬁ%@“ﬁ enﬁd@p 2p A0 RPeRFatus and
ThEERETOf BORIng tRdrefids @arﬁé’rﬁoﬁihd:le!s&ib%d ufberrﬁ UG, %%s,éﬁiaﬂcm S.

ener al | arallel to lateral wafll
P&‘og‘*" Séﬁb Bg?n %foﬁqu ?ﬂ%éegtscﬂf iy pto B@S@ﬂ%hfdn%mra@w@s! hsr@mby
r&'&anc&ﬁﬁﬂﬁE Bﬁﬁrﬁt‘#f 8flar! MemOlS ¥inBbdiMent! BE BltMEtoRRih H BRGE FErplaced

bfltt.ln %n‘:j’tr ctor f|tt|ng 324. Injector and
&P YR ‘b‘r f the gas ipjet- 18 ey 1@@@%&0& the hermeticaily

e s;mom W&uea%g tHRYPuRRE daf FRASHRDING £ ABh@Otht Anjector
Py ? r and extragtor ports 36 and 312 respectively.

e 71 R G i i e TRty Bcponied sReghii L thRagh the fie 232,
Gitagaltyt, ipnegify ﬂmliehﬁetﬁ:ﬁ:lﬁpaaa&ﬁ stpbv& llwwbsﬁﬂace'tf&ﬁﬁ'ﬁ&hts by

f| t.tl nﬁﬁeﬁ‘lsr $%a&) acgﬁt’?ﬁ% pﬁgﬁt% géﬁilx-lln? A thé Afer 232,

Pd@il@ahdﬁhlpyesmelmhﬁdlsb@ge&n@ @fus PRIV @hmbmes drid@ther contarmnants

strate lnturnb cnne ted to. a
et T PR BT 42 9 Hapi e el g the’ e
elempmﬂrat Spef:lﬁbiﬂw@ltéB @&nameextnr am:@ pmfgidgtfegzﬂcﬁt%s ififter 232 by
30 confl o allow a

W t h. C [ ve t
un| é | rgétts c%q'f‘gllty f %@?‘Eé’@%&n Br &‘Eﬁf g?%?’meﬁ’ﬁ’%?te
thef thg aepmity oﬁlthepﬂllldrlzezl lofi e pfi%fmt V\ﬁ%ﬂﬂl@ﬁﬁﬁﬁyl dMoObel Rflenished by
space en the systemis not
e?lﬁam{x}g'ihe %%ﬁﬁ &ﬁ?‘val ves with slits such as those
described in U S. Pat. No. 5,482,161 referenced 10

aboVef svesse,ahay altemetivelenipodimesnts 6OME Presdnt eiyitshhbntf) control for

aW[E Orgtticlé ggd grgeﬁ:olésﬁ/lglagg 3 33911111 -It:l!;'el s?colpéc’ of the invention, as will be

appreciated by those of skill in the art. Such embodiments would include, but are pot
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a mechanical neans for limting the exposure of the
filter nmedia 276, 278, 280, 282 and other nedia that

232 may conprise of, to the anbi
t‘ip‘ﬁospkere external to the reticle carrier%?86m”?ﬂ%mﬁ6

ﬁ’zﬁxtél“tb | Yaryifly the Guflibérs %iocéﬂ%ﬁé’ Qﬂhé ﬁ*ﬁ‘g ok Bite, varying

very e gas, r exa og gas ang- 8
ihe ;ocamgmp the &iter, Fierging ﬂheemo%thp rlter, tuhres lseverab sinelier | fifters5ind

éﬁ@ %mnﬁﬁg Il cause at | east a portion of the

a

purgé gas tg?ééjess through the filter 232 and out

into the anbi ent atnosphere through the closed end

' 252 Ahoughothe émsptmdabomcmmsomtpu sngtifigitiesh ¢hesestionldenot be

o Bsm%’ﬂ?%‘ﬁ%%ﬁébg%g ’%‘%ﬂ%’ﬁ E'%u ALY corﬁ‘?’g%{l Bfions of

ome of \ﬂ@ﬁ praseatly ymmedgmbn@mepemGMnMn.n ’lhys, the scope of the

i defdBhih §5|¥u
lﬁ%ﬁgﬁﬁngﬁltdgét e extractor a%‘?a%lft I'S r pleg gaée%mther
tb?l‘%lﬁhW?ia@@ie@ﬁlesﬁmhqdlhngﬂBlS coupl ed to the gas inlet.

In this configuration, the hernetically seal ed space
118 is pressurized by the purge gas flowing into it
through the injector fittings 318. The purge gas
exits the hernetically seal ed space 118 through the
filter 232. Cenerally, purging the hernetically

seal ed space 118 renoves trace contam nants by
entraining themin the gas flow Purging with dry gas
al so dehumdifies the filter 232. 25 Purging under
pressure nmay di sl odge and thus renove particul ates and
ot her contam nants that nay be weakly bonded to the
physi sorptive nedia filter elenents and the filter

el enents that specifically filter particulates. In
effect, purging regenerates filter 232 by

repl enishing its capacity to adsorb contam nants. One
of skill in the art will appreciate that the capacity
of the filter 232 of the present invention may al so be
repl eni shed by 30 replacing the depleted filter 232.'
O course, many alternative enbodi nents of the present
envi ronnental control for a SMF reticle pod are
possi ble and are within the scope of the invention, as
wi Il be appreciated by those of skill in the art.
Such enbodi nents woul d include, but are not 15 WD
2006/ 108032 PCT/ US2006/ 012636 limted to, varying the
nunbers and | ocations of the |layers conprising the
filter, varying the location of the filter, varying
the area of the filter, using several snmaller filters
and wusing a plurality of purge ports. Although the
descri ption above contains many specificities, these
shoul d not be 5 construed as limting the scope of
the invention but as nerely providing illustrations of
some of the presently preferred enbodi nents of the

i nvention. Thus, the scope of the invention should be
determ ned by the appended clains and their |ega
equi val ents, rather
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than by the exanpl es described herein. 16 CLAIMS 1. A
reticle SNUF pod configured to support a reticle
within a controlled environnment maintained
substantially free of crystal growth causing

contami nants, the reticle being char- acterized by a

patterned surface havi gle and a pat- terned
area, the reticle SMF E i sing: a pod base
portion and a pod shell portion cooperatlng to form

B A v o sy i
a eAntrollEn, Savirepmenf, tmamﬁmﬁﬁﬁ tialfy sfres.of

stdl mhfczggs%mth t%f ithei ret éfng char-
e e a@ﬁ?ﬁfmt
[efnéétareadtﬁgm(}es nDun d on %gﬁg of retiele

s’ an 'st surface to

fup &SI rm)a amdre;‘gm d shel} portion sopparating

?2'0 1;‘5* ptiediied & ifé@ff@ﬁ{ﬁ et ﬁ@@"@@?ﬁ %ﬂ?ﬂﬂ
st ol gafirsesurfacegonf bgwedetuhcnnwnar vof the

%@W&?l‘ﬁ&'@iﬁ“ ‘?ﬁkﬁéﬂh% seporib SuPBice snfigufid to
an 3;;{) dz.gfﬂm{’m ! oﬂwu%:émﬂedt&m[cgﬁgg “ﬂnﬁtai'h;ggé
" entondimt andoohdmpfacese cor ) ole o
E@piu@a’er ﬂq‘gre%ﬂe sgppﬂrt&m%mde@ pwmt@ff |ﬂe
I g;er edSSL e P&g?@?‘élm mﬁ?ﬁrﬁfé&l@ﬁsﬁp-

g emde nmngenretiale @g\ggg

shapertsiand

g;gglgﬁggﬁbﬁﬂt;g Fﬂlgf%cgé‘stﬁé P&é’?v‘iﬁ@gfnfﬁc%%ﬁfh sub~
stantially coextensive with the patterned surface when
the reticle is received on the pod base;

a filter frame having an open end, a perforated bottom end,
and a lateral wall connecting the open end (o the perfo-
rated bottom end to define a longitudinal gas flow pas-
sage therebetween, the filter frame shaped to be closely
received within the central hole in gas-light engagement
with the pod with the open end proximate the first sur-
face and the perforated bottom end recessed from the
first surface; and

a layered filter having an extent defining a filter shape
having a filter area, the layered fitter disposed within the
gas flow passage in scaled engagement with the open
end and so that substantially all the gas entering or
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end and so that substantially all the gas entering or
17 leaving the filter passes through the filter area,
the filter area being a substantial fraction of the
patterned area. 2. The reticle SMF pod ofclaim1
wherein the filterarea is at |east sixty percent

o Ieaing thin btor passes thraughrheflier aten; the Gler,
'deﬁ#&f ﬁg'éﬁgiﬁﬁ @ﬁ?*’?ﬁ?ﬁf}%i@é%@ﬁ%ﬁ%’ area
Fhevetinlets godao chas mek wi v m; leriarea is

a'?&@&? S PR EnD LERYAS Ut (15 phitfarss 4225‘”3 'She
r}t'lheerwmlé » fpcﬂ@fmlalln}d;tlmh&re tlg?ll“{]wr shape
is SUbAR1 Ty, A STicA Vo & shidpd T thi r%mﬁcisuﬁfacgeas
4 O’Fhelmltm:ietSthhié octnf hcﬂamﬁbwléérgx%a ﬁlteq*afteﬁ%
loBaledsd yhal the Bre@ing Sarabeoi ROAGCRIEG Wil 48
oﬁéﬂlés Ither ﬁltéﬂm‘ax’é&ehﬁd‘ 1 kﬁhétzﬁi 2‘3) niﬁ*eecthed
reno | east a pOI‘tI on O crysta
regcmngcsa&'fag@, cont am nants fromthe gas entering or
élé I‘%lé fﬁz nﬂﬂé filtef e ©
ﬂie

|
3mde g daaeﬁrsu surfacee; ¥ sg%}aon

3@‘% %?ﬂ@&#@#ﬁir%@ﬁpﬁﬁﬂé&”ﬁﬁ&?ﬂﬁ%ﬁﬁw Ghntgplled

emammnenhg gaseous contam nants. 8. The reticle SMF
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7. The reticle SMIF pod of claim 6 wherein the plurality of
parallel filter elements includes at least one filter element
comprising a particulate filtering medium and at least one
filtering element comprising adsorbent medium for adsorb-
ing gaseous contaminants.

8. The reticle SMIF pod of claim 7 wherein the adsorbent
medium is capable of adsorbing at least one gaseous contami-
nants selected from the group consisting of acids, organic and
inorganic condensable contaminants, sulphur dioxide (SO2)
gas, ammonia (NH4) and moisture (H20) wherein the gas-
eous contaminants are present in one or more of the controlled
environment and the gas entering or leaving the filter.
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envi ronnment and the gas entering or |eaving the
filter. 18 9. The reticle SMF pod of claim8 wherein
the concentra- tion of contam nants within the
controlled environnent is continuously naintained to
| ess than at |east one part per billion. 10. The
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fﬁ deﬁﬁ f-¢latne 1 wheselanthe filter is
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a check valve configured to prevent gas transfer to and from
the controlled environment whenever the purge gas i3
not being injected into the controlled environment.

12. The reticle SMIF pod of claim 11 wherein the purge gas

15 selected from the group consisting of very dry nitrogen gas
and very dry argon gas.

13. The reticle SMIF pod of claim 1 wherein the open end
has a gas-contact area substantially equal to the filter area and
the perforated bottom end inchudes a plurality of perforations
wherein each perforation has a perforated area in gas com-
munication exteriorly of the controlled environment, and
wherein a sum of the perforated areas is substantially smaller
than the gas-contact area of the open end.
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than the gas-contact area of the open end. 19 14. A
nmet hod for reducing crystal form ng contam nants
within a controlled environment surrounding a reticle
sup- ported within a reticle SMF pod,, the reticle
having a pat- terned surface of a shape the shape
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ubstantial y coextensive with the patterned surface
when the reticle is received on the reticle supports, the

reticle receiving surface having a shape and an area;

inserting a filter cartridge into the central opening, the filter
cartridge having an open end, a bottom perforated end, a
lateral wall defining a gas passageway between the open
end and the bottom perforated end, and a layered filter
with a filter area captivated in the gas passageway so that
the filter area is proximate the open end, the filter car-
tridge being inserted into the central opening so as fo
position the filter area proximate the first surface and the
bottom perforated end recessed from the area;
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sel ecting an extent of the filter area so that the
filter area is a substantial fraction of the
patterned area; sealingly securing a gas injector
fitting into the at |east one purge port, the gas
injector fitting being connected to a purge gas
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nd ove fiter area with the filter area positioned in
close proximity to the receiving surface.

18. The method of claim 14 wherein the filter area substan-
tially defines the first surface of the pod base portion.

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 fifter.
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tribute to crystal growth, the gaseous contam nant
selected fromthe group consisting of acids, organic
and i norgani ¢ condensabl e contam nants, sul phur

di oxi de (S02) gas, ammonia (N114) and noisture (H20)
and wherein the gas- eous contam nants arc present in
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Pd‘ﬁl@ gﬁ ElBlIl B pod with the open
%fﬂpgfmséﬁg%@z@@e 35 54 0l ot B
form a coatrolled environment, the pod base portion
including a first surface configured to lie interiorly of the
controlled environment, a second surface configured to
lie exteriorly of the controlled environment, and a cen-
tral hole surrounded by and defining a gas flow path
between first and second surfaces;

a plurality of reticle supports and guides mounted on the
first surface to support a reticle thereon;

a reticle supported on the reticle supports and reticle
guides, the reticle having a patterned surface susceptible
to damage by crysial growth causing contaminants, the
patierned surface having a shape and a patterned area;
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first surface; and a layered filter having an extent
defining a filter shape having a filter area, the
| ayered filter disposed within the gas flow passage
in seal ed engagenent with the open end and so that
substantially all the gas entering or | eaving the
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is substannalfy s?xaped to conform to the shape.

25. The reticle SMIF pod of claim 22 wherein the filter area
18 Jocated so that the patterned surface is concentric with and
overlies the filter area with the filter area located substantially
proximate the patterned surface,

26. A method for reducing crystal formation on a reticle
within a reticle SMIF pod, the reticle having a patterned
surface of a shape, the shape pattemed area, the method
comprising the steps of’

providing the SMIF pod with a filter cartridge with an

adsorbent characteristic, the filter cartridge having an
inwardly exposed filter face extending over a substantial
portion of the upper door surface and having a surface
area at least 50% of the patterned area;
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27. The nethod of claim 26 further conprising the step

of concentrically positioning the reticle with

respect to the filter face and positioning the filter

face to confront said patterned surface of the

reticle. 28. The nmethod of claim 26 further conprising
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ner having a contanination sensitive substrate

2% Al methdrd foropsduein g; stabformatiod on azeticle
willhin f Setic, SNl Pog, 1he' retidle Having W patienied
surface of a shape the shape having a patterned 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 patterned area and an outwardly
exposed filter face exposed exteriorly of the reticle pod;
and

concentrically positioning the reticle with respect to the
filter [ace and positioning the fiiter face to confront said
pattemed surface of the reticle.
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providing the container with a filter cartridge wth
an adsorbent characteristic, the filter cartridge
having an inwardly exposed filter face having a
surface area at |least 5010 of the exposed pl anar
surface area of the substrate and the filter cartridge
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wganemmm ; adsor mméxaractmsawﬁheﬁyeﬂcarmd
a?ﬂﬁ?iﬁiy 41{ S iithothe Felicle; fiRib fy, phiging the

reticleS MR r.w“hg’f‘il??“.”mw'&‘ﬂ?ta‘?m“ the a‘ﬂ'*ur o

dbﬁﬁy%”g%b!%t PR, tBRdigh' s Glier d“aeone vy Flow

oslgAsmmmd fior mgwmgrcoﬂmamsdmmrg s@fat@as
or ¢ Sor en

gen- erat,n

ba@&%cgcﬁomaAmnatx@n &@msﬂm ag

%“t‘ al ner an %%ﬂﬁwp l‘i@&%ﬁé@gg P%Q{}Pb

h‘@mg urring,
¢
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°ar jidwily €xposed filier face having a aurface ares al Jeast
30% of the exposed planar surface area of the substrate

and the filter cartridge having an exteriorly exposed side
openable to the exterior of the substrate container
whereby purge gas from the interior of the container can
enter the exposed filter face and pass through the filter
and exit exteriorly of the container, and whereby the
filter can absorb gaseous contaminants when the purge is
not occuniag,

providing the container with a purge inlet port with a check
valve providing one way flow of gas into the container
for providing the purge gas and providing gas for regen-
erating the absorbent characteristic of the filter car-
tridge,

storing the contamination semsitive substrate within the
container an utilizing the filter cartridge to absorb gas-
eous contaminants when purge is not occurring,

regenerating the adsorbent characteristic of the filter car-
tridge by purging the substrate container with at least
clean dry air through the filter cartridge.
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