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INVENTION Particulate and airborne molecular contaminants (AMC) pose considerable problems
in semiconductor manufacturing facilities. These contaminants can cause reticle defects such as
hazing. In general, reticle pods are used to protect reticles from these contaminants during storage
and transport. Nonetheless, accumulation of these 15 contaminants is common in reticle pods, which

can degrade overall reticle qualifyYIth faD AGRERVIBHORTIES'E S145H8alB8 opportunity for

contaminants to enter the reticle pod when removing a reticle therefrom to use with a semiconductor
tool. A typical approach for minimizing contaminants within a reticle pod involves periodic cleanings.
One shortcoming with periodic cleanings is the potential for decreased manufacturing 20efficiencies.
Purging of wafers and reticles with nitrogen is known. Purging with nitrogen can eliminate
contaminants in the reticle containment r}%ﬁ‘pﬂ&%ﬁﬁfoﬁéﬁ%%m nitrogen needs to be contained
and controlled. Although nitrogen is not considered toxic, a nitrogen enriched environment with
reduced oxygen, asplEhisatienicaioreduimsTrigsite StetikafpdievingittbePravis YphcerittipeFsonnel is
not acceptaple.iN§rogenanbishmesysanshe griesiad m)lyovihissphissicatec sensiogaciipment. Pure
clean nitrogen ig notinexpensiye, Hazing can %tilll%%ggrrl \ﬁi%héé%iig@@lﬂgg%%&wg@gem_ Thus,
there remains a'sngmﬁ%ﬁn heed %or <~i‘conorh|i:a¥§/J and safely protecting, reticles during storage and

transportation froPnafheatfarrraRIaRe rARPINEHORY 2SUNIH R ORORISE YK RERPARE 7o 0

their entirety.

10 BACKGROUND OF THE INVENTION

. Particulate and airtborme melecular contaminants (AMC) pose considerable
probiems in semiconductor manufacturing facilities. These contaminants can cause reticle
defects such as hazing. In general, reticle pods are used to protect reticles from these
contaminants during storage and transport.  Nonetheless, accumulation of these

15 contaminants is common in reticle pods, which can degrade overall reticle quality. With
such accumulation, there exists the opportunity for contaminants to enter the reticle pod
when removing a reticle therefrom to use with a semiconductor tool. A typical approach
for minimizing contaminants within a reticle pod involves periodic cleanings. One
shortcoming with periodic cleanings is the potential for decreased manufacturing

20  efficiencies.

Purging of wafers and reticles with nitrogen-is known. Purging with nitrogen can
eliminate contarninants in the reticle containment but presents problems in that nitrogen
needs to be contained and controlled. Although nitrogen is not comnsidered toxic, a
nitrogen enriched environment with reduced oxygen, asphyxiation can result. Thus,

25 leakages of nitrogen into space with personnel is not acceptable. Nitrogen enrichment can
be detected only with sophisticated sensing equipment.  Pure clean nitrogen is not

inexpensive. Hazing can still occur with traditional nitrogen purging.



, Embodiments of the present invention provide a method, system, and components for protecting
reticles and specifically for minimizing haze formation on reticles during storage and use. By
substantially continually maintaining either a purge of preferably extra dry clean air having a reduced
humidity level on reticles or by temporarily storing the reticle in a container in proximity to an adsorbent
or dessicant media when not being purged, haze formation can be eliminated, minimized, or
sufficiently controlled. Moreover, a filter media in the container may be positioned to be "recharged"
during the substantially continual purging of the reticle, a reduced desireable humidity level can be
readily maintained in Theseticie container siguéficrthe wwdtdimerdsnnot cuilyemtdy fa&thgmelgeee 2a In
a first aspect of e RIESGHY é%Y&‘%HQJ&&B@{S%&W@R@&tE@&&Q&@%B@mfﬁéﬁﬁgn comprising: a
storage housing defining an enclosed interior environment; a plurality of reticle pods for use therein; a
gas delivery system that can be fluidly coupled to a purge gas source; the storage housing comprising
a plurality of reticle storage receptacles in the enclosed interior environment, each reticle storage
receptacle configured as a shelf for receiving one of the plurality of reticle pods each shelf having an
upper side and a purge outlet oriente W)ﬁr‘&§ %Fs%\glg\%}gmherein each reticle pod
comprises an enclosure with structure for holding a reticle, a reticle seated thereon, the reticle pod
having a door and skrethdinershelithavirgt arbotiormropérsneg el sistooribrasealiprilyoe ngégitg the shell
at the bottom opgaiaiagxensitdaiiels pathnaybesclase it thetleniclatched detthashel @ad each
reticle pod being,opgnaRleRY ARG iEAARE de-foqrhavingAAMMIMAIIaclam A g inlet

0
anda downwardﬁ/_facing purge outlet;"each reticle storage receptacle having a purge oytlet facing
upwardly on th&@ypRier et HETeEN JHE SBnrEElet 16 P YaRFEIVHISTA E1h BiFkbHhacting with
the purge inlet ebenaeofisakbrétitie tpadsdscdiececatdsait storagkarateptedt davithpryeiddsatiete pod being
C'OS(led with the ﬂ%ﬂﬁtﬁﬁ?ugﬁg|¥ee&g§ﬂﬁﬂ§i,aﬁ%i§¥i%9&|2doiosﬂi’ﬂ&Bﬁi&#ﬁﬁﬁo@@@ﬂd&ﬁ&&ﬂl%r%&%taf|e; eéach
reticle storage receptacle having.a void in the shelf sized sugh that the door of, the closed.reticle po
seats on the uprﬁ’g‘?%id’é o] tkfémst%gff stch ﬁﬁ?ﬁl%%%év%?bdﬁy frgéilﬁr B%rg%?ﬁll%t&éen St’f?es §§F{%ngages the
purge outlet factatupelapeigien thchsppsiFiside trtwesHetsidapareby thyPurge Bufedd®positioned
over the void forailaming glisehemgr efihrauraa tleimiiiheisetitlapeciseatagdigsaon through the
void and into the enclosed interior environment of the storage housing while the reticle pod is closed
and seated on the receptacle. In a second aspect of the present invention, there is provided a
system for purging reticle storage comprising: a plurality of reticle pods, each reticle pod having a shell
with a bottom opening and a door for sealingly engaging the bottom opening of the shell, each door
having and support structure for supporting a reticle, with a reticle seated therein, the each reticle pod
having a door for accessing the reticle, and having a sealed interior when the door is closed, the pod
having a purge inlet, a purge outlet, the purge outlet comprising and a water absorbing filter on the
door, the filter having two sides, one side open to the interior of the reticle pod, and the other side
open exteriorly of the pod, the filter traversing the bottom side of the door; a storage housing
comprising a plurality of reticle storage shelves in the enclosed interior environment, each shelf with at
least one reticle storage receptacle and a void in the shelf for positioning the filter of the purge outlet of
a one of the reticle pods received by reticle storage receptacle and whereby the 2b filter of the purge
outlet opens opening into the interior of the storage housing, each reticle storage receptacle
configured for receiving a reticle pod wherein each reticle pod has a purge inlet and a purge outlet,
each reticle storage receptacle having a purge outlet connected to the gas delivery system for
connecting with the purge inlet of a reticle pod in place at said storage receptacle; a clean dry air
delivery system that is fluidly coupled to a clean dry air source, said clean dry air delivery system
connected to each reticle storage receptacle to provide purging of the reticle pods when seated and
closed and latched at the reticle storage receptacles. In a third aspect of the present invention,
there is provided a storage housing for reticle pods, the housing having an enclosed interior with air
therein, a plurality of receptacles for receiving a plurality of reticle pods, each reticle pod having an
upper shell and a lower door and a void, the lower door sealably latchable onto an the upper shell, the
lower door having a purge inlet and a purge outlet, each receptacle having a purge outlet for engaging
a purge inlet of one of the reticle pods, the storage housing further comprising a gas delivery system
providing clean dry air connected to the purge outlets of the receptacles, the gas delivery system
providing clean dry air having a water content of less than about 1000 ppb, each receptacle further
having a purge outlet discharging the clean dry air directly above a closed and latched reticle pod
positioned at said receptacle thereby washing the exterior of the reticle pod with said clean dry air, the
void positioning the purge outlet of a the closed and latched reticle pod such that each said reticle
pod-received by one of said receptacle such that the purge outlet discharges into an the closed interior
environment of said housing. In a fourth aspect of the present invention, there is provided a
storage housing for reticle pods, the housing having receptacles for a plurality of reticle pods, each

reticle pod having a lower door latchable onto a upper shell, the lower door having a purge inlet and a
niirae niitlet each recentacle havina an rinwardlhyy eviendina niirae oiitlet and a downwardlyvy eviendino



In a sixth aspect of the present invention, there is provided a method of maintaining a low humidity
environment on a plurality of reticles, the method comprising the steps of: when not in use or when not
in a process tool or an inspection tool, storing the2eeticles in a plurality of closed reticle pods that each
have a purge inlet, tlet, isture r hell, and a door sealingly,Jlatchable onto the
shell for closing fﬁg@#g%%%%, tr te&n:%%%%e%ge%%%%%ﬁgg%fé?giwehe% the Feﬁ%%hr%ds Yg%ﬁrged with
clean dry @RStHAGGARETRERCIEUSBE fifAnibticle Puthidirenthensiolapud silerdibhaliisdcn open
interior ang& piuRltebreticlasrd vasaeptasiescachioNREE ARG A eticgerpodaaid Biirging the
reticle pod most of the time when the ret'hctle gfod tislin t{he reticle toq stock§r with at |east clean dry air,
said purg|Sn(ém€c‘)‘3mB’fllssnllr‘grygCf;nél gi%l%ﬁ]é g%ﬂé%é recreeplfa%lse SFeathTetide 1610 ASTRANTTEFRTE flow of
clean dry aivifromeat phacdlitytofdineswachqiiedd dirdtiyedbove ahedfolrer reemhiigdivic wdl tblosed reticle
pods impinging-aar el Laf, eaghsalsaidiindividyal-lasedrelicleRodsand disiehy washing each of
said closed reticle pods with said clean dry air and generating a second flow of clean dry air into an
interior of BCHPBY sUlf-raficis H AL SHifSReD FARBW Safrig eaticor tHestriws fatiéRldue through a
bottom opetitirg dmecaler@f stk reticlhpedsle A havinpa seventh aspietic-chttieprageridnvantion, there
is provide imizi il lrality. of reticles, the method comprising the
steps of: s ogﬁg%gg %ﬁ:%l %ﬁ%ﬁ%@?f}g}@%ﬁ%g&g %%lglag glg %(t)ﬁnag e%%%ﬂ %g%étet%:rl% é)r%elllrlﬁgsaid reticle

pod compifsitycd sHBIIhadasblekdstieArahtaboas tteiskarrd e arenmbledicialgeiina #iE be closed

and opengshrand adaptiovhpRangwealyalyipositionedonthe derrandihaving afiiersihreein; storing
the each (e)g;c tltlge{:llg?g%% ]gug%kg:le tre?c e ggis ina retic(g&et od stocker; fjmd nt]}aintainin thef tocker with
clean dry air and purgin each of the pﬁrbi%lgurc%s%l Te ?é:i’élia%%‘gra\lfv R theRtdcke? Witha purge
stream ofsbiéband spariediestivithpigasidelisereteiior fof seidertiiclerpothandrexitiley thenreticieipod through
said botto); 0¢RIRGn plad@@@&%&&Eép&%ﬁtmméﬁ%mg%@% BolePIAMided @ppethod of
minimizing haze buildup on a retjcle, the method comprisin%he steps of: storing the reticle in a

purgible reURERCTEaETRE ACIRDSE Lot g Rearaifaif RSP iR AHE SARITHSY S'¥8%0om opening:
sForing th@mﬂ@lﬁ@a‘éﬂg@%iﬂl& @ﬁma@ddmﬂi@maﬁxﬁbmﬁiﬁmﬁ_dm@i ti@&'cﬁ@ekiemdtdsnehﬁra clc_aan dry
alr, a portignplaRidraxlra,dpsalh aiNASA IRHC IR ARAY, %9&&%1%%%&%%9%%@4@% urgl @ ninth

aspect of the present invention, there is provided a method of confirmin a reticle pod stocker

that has £BiFATtoFPEERYR8 A dveteitsabdasis b ankpaetiie furpesLaste ferestipeetion to
reticle podegeateddidereanoeamarising:ther giepwipositosimg:adealicis peehiabaticglippaigwith an air
flow senspr. capable ol easuing,alr fow.in. the proximity of.one o the Rirge putiets for pgnfirming air
flow in the open interior. na tenth aspecf of the presen% m%enﬂon,%here IS %?8\1/?6’&? a Teticle pod
stocker cotnisdsindyseaiskpribserdtitissing defining an enclosed interior environment; a source of at
least clean dry aj, copngciedta.the iglicleRadistackes; ﬂlalyri@'%yo@{d%%cg%%ﬁ?,fsﬁghlﬁgﬁgptacle for

receiving a closed reticle pod and having with open purge outlets extending upwardly af each
receptacl&SEAR Kipingreco Gt fopte@ b thE sbtle auskatichdetdan Y aningHeredl Widurge stream

exits upwalidivah eaehifPaAdA E%pfg}%mgmg%og&\g%mlﬂ%\gm@mg lngdiseharging
y w

downwardly at each receptacle for individually washing a closed reticle pod placed at one of said

receptacl&80b 4KME Bt SR ENHEFBHCrPT SEBRAFENE PURiitle rettbia peirlgitsalsd erburge outlet

2e engaging arinisiqe goauigibie reticls nedRealed shareeRcherainwhenAslide Rod s seated on

a receptacle the respective puérgve outlet injects the purge stream into the reticle pod and when the

reticle pod'fsndbesariditdnsst the PorhBayie faRHEntpl theacritisr O thste Hist ByREPoRRENt of the

housing. comlfmﬁﬂlglﬁi@atmép%&&mﬁg Rresentdyapdenmihere S ARYIed aigethad gheonfirming
clep

flow in a reti od stocker that has an open interior and that has a pluraliti/ﬂof reticle storage

receptacl@85A alobis PR dhetrdimie s BBt <tHipTHadsepsr GasTiRmng dhearpfoesensor
capable of lagasvERshaitfloveang @1@3@9*%@“8%9,@%%%&9&5&%%%&&% Rrpximity o one of the

receptacles for confirming air flow in the open interior. mbodiments of the present invention include

reticle stofEfacCHRPERMGHSoRGE ROEISRSY HEGTRY SpIiPamrH: foGBIsBBEIMstbreasbPpturality of
reticle storaggerereRidciesiheiLestptacisn sanfigurdiesrecivingdetiale m&sofqa@ﬁﬁ%ﬁle reticle

SWIF pods. The storage housing can comprise an inspection area or plurality of shelves that each
include afﬁ@ﬁélﬂ%@r%ﬁé@%ﬁ@m%%%%fﬁ%@mf TRl SHOBEC THRORIRISGEhHlsTEEYCH be a reticle
stocker, library or tool for transferring reticles from a reticle transport container, for example, a reticle
SMIF pod, to a tool library for use. The storage housing can also be or include a cleanroom, inspection
area or combination thereof. In one embodiment, the purge system includes a plurality of purge lines
with each purge line being connected to one of the reticle storage receptacles. A preferred
embodiment of the invention can use a diffuser at the inlet of each reticle receptacle or reticle
container for example, a reticle SWF pod, which causes a more even distribution of gas entering each
pod from the associated purge line. The diffuser can be mounted at the inlet or injector port of the
receptacle or container or at the outlet of the purge line, where gas flows into the pod. The discharge

from the reticle pods is preferably through a filter open to the environment in the storage housing. WO
2°007/1A0E12PCT/1 1ISO9NN7/01A40Q



3 The system according to an embodiment of the invention can also include a purge gas source
connected to the purge system that comprises a source of clean dry air (CDA), extra CDA or dry inert
gases such as nitrogen. A preferred embodimentnf the invention uses extra CDA. In one embodiment,
each stor%%e re%e?ltacle for a system of the invention can be 5 copfigured to receive a reticle pod, for

example, RBRtaIhdPOPEEF R T O RSSO PER O S Eks IteRRe tth ARG oFaets iusiag: 67 of the

purge linegswflthepusgesypieds Exemplay feticeRods iakacsy geamaidhmisvantiankaphe based on
standard |g}lz?echanical, inteégté,e (SWIF) céarriers such as generally described,in a U.S. Application

claiming PRSAY 626 8 SBcAREFERIS BBIeES T BY! THetOARA L£op5!a havansdaep ey outlet
"ENVIROBIMEINEA LoGRNEREULVN- ARETHClE SMIERQD1thehegntertmof whisheiariydiag U.S.
Application No. 60/668,189, are hereb incorporiéed by reference herein. Moreagver, a reticle pod can
include a BoPUER oA SHCHECETRATIENIG 4 LRSI AL A ITRIIAISY, Bl RS stem of the
invention eomplésesdafilier snedeniff ol @xamplaidtiaelfitey nembeccan-epmpisasaricylate or
absorptive media and co binationa 15thereof ftcf)r protecting tl%(saC reticle from contaminants during
storage aMdHEhIFERIACHFHE RIPYE GRS % ?3'1‘&55@% SYOfgSHaH aRthSIREMAF the
invention kachedsa damgiise agasmaipaidieg a concentration of less than about 10 parts per billion
(ppb) of water in_each reticle pod or other reticle storage system. By providing a storage environment
substantially freénof‘\Eﬁ’fgr?%%c?igﬁoti?le\ﬁﬁ?é‘?‘%éﬂYﬁer%o%‘EE%%%%‘éi%& W%‘?r%‘fﬁﬁlﬁ(foéan be
substantiaiiidledpsgd aicclimisiaie haMareanesnaloRdviraanenkalbsiamiabyniree simnptergan reduce
the likelihood of contaminants or particulates (%stp?%ing of forming on the reticle, particularly, quartz
materials THERSBF Esof%ge{fﬁg’ﬁ’ﬂ?ﬁgthae]? Pk &S PR SN SAth BB pifcRP Ly SRS P Y8BFDr on at

least one giptitienduafaseceanhedaiiuoadd Haza eaer aften hatonmesdramanmponun: sipfae, which
can occur%lm prfsencg of sulfuric acid, 25 ammonia and water. Thus, by remaving water from the

reticle enV X &, BRI PE R SHORE P AR B G B U TS mPARB A SRR ROAIHS Alfate on the
reticle surfaggeresttisfor enghamysiemgciolding taabfrmbeditiensafthadnventieneas;aso comprise
a semiconductor tool reticle stora e bay. For examql&, the reticle storage bay can be associated with a
conventio S FSoN TP §6?o[gei St Eﬁ S WBHIRIHBG ) (EoRBRRE b LR #e reticle
Storﬁgg baytkandieiconuesteddn tbayspivigectingyAemeprbordimentcahthe/iavantionalso-ppvides a
metho

content of less than about 1000 ppb, each receptacle further having a purge outlet
discharging the clean dry air directly above‘ a biésed and latched reticle pod positioned at
said receptacle thereby washing the exterior of the reticle pod with said clean dry air, the
void positioning the purge outlet of a the closed and latched reticle pod such that each
said reticle pod-received by one of said receptacle such that the purge outlet discharges
into an the closed interior environment of said housing,

In a fourth aspect of the present invention, there is provided a storage housing for
reticle pods, the housing having receptacles for a plurality of reticle pods, each reticle pod
having a lower door latchable onto a upper shell, the lower door having a purge inlet and
a purge outlet, each receptacle having an upwardly extending purge outlet and a
downwardly extending purge outlet, the upwardly extending purge outlet for engaging a
purge inlet of each reticle pod with each said reticle pod closed and latched, the
downwardly extending purge outlet for purge washing the exterior of a reticle pod seated

m the receptacle, the storage housing further comprising a gas delivery system connected



WO 2007/149513PCT/US2007/014428 4 for purging reticle storage, which can be continuous.
Preferably, the method includes providing a gas comprising CDA or, preferably, extra CDA, through at
least one purge line to the reticle storage receptagte of the storage housing for a system of the

i tion. Embodi f th fi ti I [ f d methods for purging
roticle StOUKEIS, B T o D Mo A QB A Gh A AR P e uRE according

to an emhhdiment of the invention can comprise introducing a gas to a reticle pod received by a reticle

storage receptacle. A method accarding to an embodiment can also comprise contacting a reticle
disposed in the rétiéie’ da\%ﬂﬁ’fttl?g g?f’s SHTRHINGESk SPE%ers @ﬁ&d&?a Wa&ﬁw%e system

accordingsiatain enbpriingntofithestnviention dafbamprisadosahizeskiagsaciataenyith the purge
. L ATl S g s esyone oL i el g e o
invention enapelsade mppiiteriffrentithediade fevengdatailebledestsipiion thease ofviakandn conjunction
with the acc mpar in r.olrav¥in stof ngc et igure la is an exploded vig of an exemplary reticle
pod for 8 S50I0l SRR OCHTGNE G0 T SRt R ST ot oF FRAe |
20Figure Roié Eanepgespntgaimwﬁaxemgmﬁﬂéfsdwhw&ametpg@é@é@pwﬂ_emaofﬂga iArgation and
ayers efegl confdSUFS B ERSRNRLON S A7 S2STIRIAD MO RSt ag for 2 fystem of the
in place at said storage receptacle; a robotic gripping device for individually gripping
reticle pods for placement on and removal from the reticle storage receptacles, the robotic
gripping device further comprising an air flow sensor movable about the interior
environment for confirmation of the purge flow in the interior environment at the reticle
storage receptacles,

In a sixth aspect of the present invention, there is provided a method of
maintaining a low humidity environment on a plurality of reticles, the method comprising
the steps of: when not in use or when not in a process tool or an inspection tool, storing
the reticles in a plurality of closed reticle pods that each have a purge inlet, a purge outlet,
a moisture getter, a shell, and a door sealingly latchable onto the shell for closing the
reticle pod, the moisture getter rechargeable when the reticle pod is purged with clean dry
air; storing the reticle pod in a reticle pod stocker the reticle pod stocker having an open
interior and a plurality of reticle pod receptacles, each for receiving a reticle pod; and
purging the reticle pod most of the time when the reticle pod 1s in the reticle pod stocker
with at least clean dry air, said purging comprising generating at each receptacle for each
reticle pod an individual first flow of clean dry air from a plurality of lines each placed
directly above and over each individual closed reticle pods impinging an exterior of each
of said individual closed reticle pods and thereby washing each of said closed reticle pods
with said clean dry air and generating a second flow of clean dry air into an interior of

each of said reticle pods, said second flow exiting each of the closed reticle pods through

a bottom opening in each of said reticle pods.



Figure 4 is a representation of an exemplary purge system for a system of the 25invention; Figure
5a is a representation of an exemplary purge system for a system of the invention; WO
2007/149513PCT/11S2007/014428 5 Figure 3b is a representation of an exemplary purge system
for a system of the inventiog igure 6a is a plan view of exemplary sheévgrs of agg)rag receptacle

in accord with the"ifvaRYBH! 5?—%‘7.%3 b PRTAFY i THGPaiiTats SSPAgEcecaida8 Gnfigured as
a U-shapenwiihipiirg e oistietiprgsconsagliaasins siflesiofd)araparingd configuietadsapelgvational
View of (R SY PaURIE BB AP PERaBA Lo o B OGS Sk B e P rmpiory
reticle poagittegiveéddnpetiole sthrpe meepiatiegladsnbigiaditle shelveschftthe type-ittieigure 6a;
Figure 711’:72% ?n%.i)g %g Ia\égléi(?ggév(i}}e)\é\ggé’tgg%easggt%%s 3%%%‘53? ;centrally positioned on the door
and having a filter therein; storing the each of the closed purgible reticle pods in a reticle
pod stocker; and maintaining the stocker with clean dry air and purging each of the
purgible closed reticle pods when in the stocker with a purge stream of clean dry air both
impinging an exterior of said reticle pod and exiting the reticle pod through said bottom
opening.
In an eighth aspect of the present invention, there is provided a method of
minimizing haze buildup on a reticle, the method comprising the steps of: storing the
reticle in a purgible reticle pod, said reticle pod comprising a shell, a door sealing the
shell, and a bottom opening; storing the purgible reticle pod in a reticle pod stocker; and
maintaining the stocker with extra clean dry air, a portion of said extra dry air exiting said
reticle pod through said bottom opening.
In a ninth aspect of the present invention, there is provided a method of
confirming flow in a reticle pod stocker that has a plurality of reticle storage receptacles
with a respective purge outlets for connection to reticle pod seated thereon, comprising
the step of positioning a reticle pod robotic gripper with an air flow sensor capable of
measuring air flow in the proximity of one of the purge outlets for confirming air flow in
the open interior.
In a tenth aspect of the present invention, there is provided a reticle pod stocker
comprising: an enclosed housing defining an enclosed interior environment; a source of
at least clean dry air connected to the reticle pod stocker; a plurality of receptacies, each
receptacle for receiving a closed reticle pod and having with open purge outlets
extending upwardly at each receptacle, each purge outlet connected to the source of at
least clean dry air whereby a purge stream exits upwardly at each open purge outlet, each
receptacle further having a purge line discharging downwardly at each receptacle for

individually washing a closed reticle pod placed at one of said receptacles; each

receptacle configured for receiving a purgible reticle pod with the open purge outlet



Figure 7c is a cross-sectional view of a reticle pod seat on a receptacle; Figure 8Ais a
representation of an exemplary storage housing for a system of the 15invention; Figure 8B is a top
view of a carousel reticle stocker; Figure 8C ilfsstrates a detailed vieW of a diffuser for the purge
system of a rettcle stoe n5<etr na %QD |s§ S|de 1E ‘é\’ré)Jnan her eferred em odngtent of a
purge systeﬁw% 2 d0reficle stgc |gu s rates a Vév¥l I?y d|s BUtEd 1t()'\’uer system for a

reticle stoseafes iy arm@epsaalretﬂ:mptau@n phae ex8mplacyte tolqsure: coryprising heohatality of storage
housing of tHe Pe;! | urrenSIe Q 200 /14 1%PCT/LghSZOO7/0144 86 Figure 19

}g‘% e[ 1S N0 ft F P 118 1nfo the enc é)
represent an exem plary semiconductor tool comprising=a reticle % orage bayan e storage
housing mﬁgmeaﬁwmmﬁtguré ht Imasiepresentation of an exemplary method of the invention for

|s afreﬁ)resenta ian Ofﬁl Iary géta of the in enftlon Figure

purging reticle st orage; E%Fl%lre 12 sentation o
13 is a represen Ation of an exe I%try CIECas8ette 5 |nvent|0n gure 13185 repr)esentatlon of

an exemplanyireticie ftassetterefithepodentiber Bigutad misperepresentatibthaf lan exgmplayy
expandin of he invention ure 16.,is a repr sent on of an.exemplar 2 andln tack of the
|nvent|on%i[s Ef—Egurett S aTe; }%%%ntétlgﬁl%fo a0 egegnp(fa’ry&l rar;[/ Pa%l%o he'l en%on ?)gfire 18isa

representptivtiafiag aexemﬁtavwﬁb&aryxxpﬁﬂeabﬂmammntg)mr Fflgwraﬁdlﬁmﬁfﬁareﬁtﬁsghtamﬁa)f

exemplarg reticl tI)_l%es %theﬂr)r;{\l/l%gtron Fi esﬂ]Z@Q rrg a reglreseontactcrg)l of. exempga %’ retltt;ne boxes of
the invention, lflgures represé/n?atlon of exemp y VAreticle Boxes%tlﬂ'?earﬁv i €

open interior.

~ Embodiments of the present invention include reticle storage comprising a storage housing having a
plurality of reticles being stored or plurality of reficle storage receptacles, the receptacles
configured for receiving reticle pods, for example reticle SMIF pods. The storage housing
can comprise an inspection area or plurality of shelves that each include a plurality of
reticle storage receptacies for reticie pods. The storage housing can be a reticle stocker,
library or tool for transferring reticles from a reficle transport container, for example, a
reticle SMIF¥ pod, to 2 tool library for use. The storage housing can also be or include a
cleanroom, inspection area or combination thereof. In one embodiment, the purge system
includes a plurality of purge lines with each purge line being connected 1o one of the
reticle storage receptacles. A preferred embodiment of the invention can use a diffuser at
the inlet of each reticle receptacle or reticle container for example, a reticle SMIF pod,
which causes a more even distribution of gas entering each pod from the associated purge
line. The diffuser can be mounted at the inlet or injector port of the receptacie or container
or at the outlet of the purge line, where gas flows into the pod. The discharge from the

reticle pods is preferably through a filter open to the environment in the storage housing.



IsFigures 22 is a representation of exemplary reticle boxes of the invention; and Figures 23 is a
representation of exemplary robot end effecter reticle shield. DETAILED DESCRIPTION OF THE
INVENTION The present invention provides a system for purging reticle storage comprising a 20
storage housW@ %&Vﬁ&s}fpluraﬁty of reticle storagse receptacles. The storé’&gﬁéa}&w i comprise a
plurality of shelves that each include a plurality of Teticle storage receptacles. Preferably, the system
also comprises a purge system associated with the storage housing. WO - :
2007/149513PCT/US20071014428 7 In one embodiment, the purge system includes a plurality of
purge lines with each purge line being connected to one of the storage receptacles. Additionally, the
system of the invention can comprise an ionizer associated with the purge system. For example, the

ionizer can be assogiated with at.least.one Afihg HwalitebRueeines.ef e REgeRsY e ERShe

system of the invention can also include a purge %as source connected tg the purge system that
comprises a soBEe"SY %Aha?mﬁbﬁ?"eﬁ%% 2R aen S SR Wa GG %t%gdégﬁf?é{ﬁﬁffon of less
than 2 ppm (parupkersniltiessh. ExpaoDA ¢sbedimed: vé thinrpsigasstreaitg @ater concentration of
less than 1 ppb (part per billion). Figures la and |b are a representation of an exemplary reticle pod for
a system of 10 the inverdierenss SR cacreticterpeetdean: fer aGyippr d il awwhasaicah fijiration

system or getter, The reficle pod generally comprises a door or base porfion 4.yhich mates with a
pusd FOLRt) e ool

carrier shell'or cover 6 to form a hermetically sealed space 8 to provide a controlled environment.

Within the sealé@BRRAFSFENE! AN RIS T ALEEIITRY Anthir BB BbHEXEIFSISY & reticle 9
can comprise qUEasiaidanksclheibnmasksysresubStiaies-tHimhare bSisuet eptiblaiteddastiagéirom
particulates andigaﬁap@géaﬁ%@scm&ﬁmmmﬁue&aﬁ&%ﬁdﬁ Rad.és disclpagshinimarg,detail in
U.S. Publication No, 20 6/026601110f U.S. Qppll&%gp Iég ]i;lll 9%9419 \]Q/hlg 5 mca:rpog_gtgd herein by
reference.  PRAtEFALIY, tHe ddOPRSAISR 470 FIgUrds 18°and 1 caRhcftidé™an opPosB hper door
surface 10}8nd [GARIRBYMIENESE CONEBYaBY b\RETHERIWHF PO Rigunetorfs of which,

including U.S. Application No. 60/668,1 89, are hereby incorporated by reference herein.
Moreover, a retrcle pod can include a conventional reticle comprising a quartz mafenal,
Preferably, a reticle pod for a system of the invention comprises a filter member. For
example, the filter member can comprise particulate or absorptive media and combinations

15  thereof for protecting the reticle from contaminants during storage and transport.

The purge gas source for a system according to an embodiment of the invention can also comprise a gas

maintaining a concentration of less than about 10 parts per billion {ppb) of water in each
reticle pod or other reticle storage system., By providing a storage enviromment
substantially free of water, the risk of water being introduced into the tool with a reticle
20  can be substantially reduced or eliminated. Moreover, an environment substantially free
of water can reduce the hikelihood of contaminants or particulates disposing or forming on
the reticle, particularly, quartz materials thereof. Consequently, the rate of baze formation
in the optical systern of a ool or on at least one reticle surface can be reduced. Haze can
often be formed from ammaonium sulfate, which can occur in the presence of sulfuric acid,
25  ammonia and water. Thus, by removing water from the reticle environment, a substantial
reduction or elimination of the formation of ammoninm sulfate on the reticle surface

results.

The system according to an embodiment of the invention can alse comprise a’semiconductor tool
reticle storage bay. For example, the reticle storage bay can be associated with a conventional semiconductor
30 tool such as a photolithography tool. In one embodiment, the reticle storage bay can be comnected to a bay

purge line. An embodiment of the invention also provides a method

IV s SR



20 and Ib, a plurality of reticle supports 14, reticle side positioning members 16 and back positioning
members 18 extend outwardly from and are disposed in a spaced apart relationship adjacent an upper
periphery of ar;d ﬂenera_llx about a central portion 20 of the upper door surface over the filter 22. The
reticle suppoﬁsocaWﬂgg%{)nfigured to hold the retig}e at a predefined heigh{)gyg%owglﬁﬁﬁer door
surface. The reticle side positioning 25 members and back positioning members can serve to guide
manual positioning of the reticle, ensuring proper lateral and rearward placement of the reticle on its
supports. In one embodiment, the filter 22 of Figure 1 can have a variety of constructions each of
which provides for a fluid-permeable, high efficiency, low-pressure drop, adsorptive composite filter
such as generally described by U.S. Patent Nos, 7,014,693, 306,761,753, 6,610,128, and 6,447,584,

the contents of %&Lﬁnﬁﬁ% harabwing éP%ﬁ&ﬁ%QVﬂeef&rﬁﬂﬁ%&‘?f%fé%??(%@F&‘.@m@fﬁ%ﬂ}é\é? media for
the filter can include, without WO 2007/149513PCT/US2007/014428 8 limitation, chemisorptive or

Wi
physisorptive mBGASRP B SRR HTER &F: FHEPR LT Far il fifter Reh 2 75128 iEExample,
high efficiency particulatestiri¢lERA) crultrdd olWiperetratdrami oPAJifiter nfdtkunyspivinich can also
be used in comiinalian.c 3lang waihagdsorRiivamedia. £ rsiarabhnthedelicls pediaraisysiem.af the
invention ¢ Sggm rise a passive Qurfllﬂ.er ort,dgsmcqp&ﬂ Temper.ﬁllzﬁ?wgla%iﬁ)atssa%/g “&{Iﬁ%‘rs Fe
desiccant memberE cal PedteE thE xRt 61 COREMINANTS that Thay Contact the fetele " rhe
concentration of Yf8iStFe WithiFstHe RS HEatly sadictsgara s dbiiassliiepsd g tractos
preferably maintataethatocaneentiationievelis-appreachingq fow:ppbisddel systomiof popreferiegas
embodiment of the inventian glseprayides for maintaining or 10 controlling the level of humidity within
the reticle pod to a concentration of less than about 10 ppb of water. In one embodiment, the reticle
pod of Figure 1 can be associated with the system of the invention to achieve such humidity levels.
The system of a preferfédiEnibsditasHtwr tRevitive ftioh Provdienss 2 Peri GRS Con GBS Puigeer
comprising! €D Ax@scianareipreferably, extia EDAxTbe,imsecntinn contemplatesithahthapurge gasean

plurality of purge lines of the purge system.

DESCRIPTION OF THE DRAWINGS

Other features and advantages of the invention may also be apparent from the
15  foliowing detailed description thereof, taken in conjunction with the accompanying

drawings of which:

Figure la s an exploded view of an exemplary reticle pod for a system of the

invention;
Figure 1b s a perspective view of the reticle pod of Figure 1a;

20 Figure 2 is a representation of exemplary filters for a reticle pod for a systemn of the

invention and layers thereof;

Figure 3 is a representation of an exemplary filter of & reticle pod for a system of

the inventiors;

Figure 4 is a representation of an exémplary purge system for a system of the

25  ipvention;

Figure 5a is a representation of an exemplary purge system for a system of the

invention;



15 be inert such as, for example, dry argon or nitrogen. The system of the invention can also be
associated with the reticle pod 2 by injector or inlet ports 24, which can connect to at least one purge
line. The inlet port 24 can be fitted with a diffuser element 25, which causes the ur(7:|e as to flow more
uniformly withif #4438, Preferably, the diffuser element is a porous mdf@ﬁﬁis\%ﬂ% ‘é“g&?e size of 1-3
microns (m). The diffuser element 20 can be a metal such as nickel or stainless steel, made by
sintering a powder of the metal. The pores can allow passage of particles less than 3 nanometers (rim)
in diameter and prevent passage of larger particles. The diffuser can also be located at the outlet of
each purge line as the purge gas flows into the pod or used at the purge of any reticle storage
housing, reticle library, inspection tool or tools for transferring reticles from transport pods 25into
libraries or those for stQraQesOriUsGepresdltRibi O 24 CAMRINR GRIRIISSER RXtlagiatnast as explained
in more detail below. In such a case, both ports 5.0 and 5.1 constitute inlet ports. In one
embodiment, th&{FBB&¥ periphery of the door portion 4 in Figures la and Ib can be configured with inlet
5.0 and extractor ports 5.1 extending therethrough between 30upper and lower surfaces thereof in a
direction generally pafagigrvfithsta ritsrXiswapt e2emplann elnt e SoBE BiePasie disaser tonfigured
to coaxially receiva i imNehdiding 26 WO 2007/149513PCT/US2007/014428 9 and extractor fitting 27.
The invention also contemplates other connection means for these fittings and ports. For example, the

inlet fitting gan be detaghabbhcoupied IRiherRHaedar abamsyaiempidheinyasian. Magyer, the

extractor fitting can atll§oebgtg?t%§;£ablx Céjlé{i)tl% t‘g’)oz% purge removing line, which may be associated
with a purge evacuatio systpem. edi‘nfe and extractor ﬁﬁﬁgs can also be equipped with check

valves, configured to allow a unidirectional flow. When the system of the inyention is g% Eurging the
reticle pod, check valNa8F8&h P RirEliony alpesd %f°@83faﬁ?ﬁ?§ﬁf§$ﬁﬁ§qﬁvé%§fﬁ?§ff% y*%¥aled space
8. Furthermore,vdihphradiomvedoes;with slits such as those generally described by U.S. 10 Patent No.
5,482,161, the contents of which are hereby incorporated by reference herein, can also be employed
in conjunction with or mighedd e geckiaabvixadariper) Metiand eithetepfitingsFigiapberagm and check
valves can also limit the exposure of the filter 22 and its media to ambient conditions external to the

reticle pod;d. The invenign alsescopiamplaiesttbatmising fsystepaotibavarentiende gl purge

gas comprising CDA§

recepthcles associated with shelves of the type in Figure 6a;

Figure 7b is a side elevational view of three shelves stacked;
Figure 7¢ is a cross-sectional view of a reticle pod seat on a receptacle;

Figure 8A is a representation of an exemplary storage housing for a system of the

15  invention;
Figure 8B is a top view of a carousel reticle stocker;

"Figure 8C illustrates a detailed view of a diffuser for the purge system of a reticle

Stockér;

Figure 8D is a side view of another preferred embodiment of a purge system for a

20 reticle stocker;
Figure 8E illustrates a vertically distributed purge systern for a reticle storage;

Figure 9 is a representation of an exemplary enclosure comprising a plurality of

storage housing of the type in Figure 8,



15 extra CDA, nitrogen or other inert gases under pressure into the hermetically sealed space 8 may
cause at least a portion of the purge gas to egress through the filter and exit the reticle pod. In one
embodiment, the extractor fitting can also be replaced by an inlet fitting coupled to the gas inlet. As
such, the heMfeftii#%84led space can be pressurized by the purge gas’ aﬂﬂ?fglf%@reticle pod
through such inlet fittings. The purge gas 20then &xits the hermetically sealed space through the filter
22. Generally, purging the hermetically sealed space 8 in Figure 1 removes trace contaminants by
entraining them in the gas flow. In one embodiment, purging via the system of the invention can
dislodge and remove particulates and other contaminants such as those associated with any
physisorptive media of the filter. Purging with CDA or extra 25 CDA also can maintain and control the

pumidly levels Within (e, (V61 RO ERLESATIPLS, (R pisly TLaldiiBenlignsapashy iy the

filter 22. Moreover, a pLﬁ’uge ine for a'system of the invention can be associated with the reticle pod to
purge contamin&Htiegiashmand e shcegnbatsineorEEHEn about 10 ppb of water therein. For
example, the purge line can be connected to one or more storage receptacles for the reticle pod. The
30purge line can alsoBgupati 6f a peprerersytistevf forexemsirmnmdtid Mvntiorntipgdor purging
2007/14951 3P Gek{l20844014428 10 In one embodiment, the purge line can also be associated
with a conventional ionizer. For example, a purge gas from a source comprising CDA or extra CDA

enter the purge line ang, Rass 11AUGN BRIRNIZSASSERIARY LaianThe.Rusge gas then exits from

the purge line and can be introduced into a storage receptacle for a reticle pod. 5 Alternatively, the

ionizer can be associated with.the purge system for a s stem of.he iny ntipp‘. Thgn%gr]ge gas flow rate
- - t * .
through such |on|zers%§'ﬁr%g§1§ BUPL B Chbie ?e?p%?m il 3(8‘9%?53 tﬁgugﬁltwe Invention

contemplates other suitable flow rates that may be adjusted depending on E)arameters_ such as
humidity levels in the Fég&R fdt2 f{ﬁ&‘ﬁﬂ[}tff%ggﬁ?&’ﬁf‘}i’ﬁafé’ﬁﬁg}ef‘é?sé"%%fe}r}‘% 88 FRvention can be
from about 0 10 to 70 pounds per square inch (PSI). In one embodiment, the ionizer can include
ultraclean TEFLON (EFigugr P éit Werperifbanoh il s simlan g audirsrasetiSheat epfitfington,
Delaware 19898) tubing associated with one or more purge lines as an in-line device. Exemplary
tubing can be from abBig&: t$ 10 meiphienetatiof win) Fxdimaptexpandingitack ffitke dystpinrof the invention
can also be associated with a plurality of purge lines. Preferably, 15 an ionizer can employ
steady-stat@ direct curFgitdan rmispiestntlien nventioamplaey dibnisnnplateshuseveiumin-line ionizer
distributed by lon Systems of Berkeley, California. In one embodiment, a reticle pod for a system of

the invention can compyigg agRd RerRMIIAR Red AR IBaYaAthat eoapehataio form a
controlled environment. The pod based portion can comprise a first surface that is configured to lie

interiorly of the Figures 19 is a representation of exemplary reticle boxes of the invention;

Figures 20 is a representation of exemplary reticle boxes of the invention;
Figures 21 is a representation of exemplary reticle boxes of the invention;
15 Figures 22 is a representation of exemplary reticle boxes of the invention; and

Figures 23 is a representation of exemplary robot end effecter reticle shield.

DETAILED DESCRIPTICN OF THE INVENTION

The present invention provides a system for purging reticle storage comprising a
20  storage housing having a plurality of reticle storage receptacles. The storage housing can
comprise a plurality of shelves that each include a plurality of reticle storage receptacles.

Preferably, the system also comprises a purge system associated with the storage housing.



20 controlled environment. Moreover, a second surface can be configured to lie exteriorly of the
controlled environment. The reticle pod can also comprise a central hole surrounded by and defining a
gas flow path between the first and second surfaces. Preferably, the reticle pod can comprise a
plurality of ré§0&%IM5HE and guides mounted on the first surface to sugforta tetdis thereon. For
example, the reticle supports and guides can 25 define a reticle receiving region having a receiving
surface being substantially coextensive with a patterned surface of the reticle. Furthermore, the reticle
pod. can include a filter frame having an open and perforated bottom end. A lateral wall can connect
the open end to the perforated bottom end to define a longitudinal gas flow passage therebetween.
The filter frame can be 30 closely received within a central hole in gas-tight engagement with the

reticle pod. In gpe,embediment. I%T?a@sgm&mm&epwﬂm;@ tor 3ufigs! mwdans fhe padorated
bottom end WO 20(17/149513PCT/US2007/014428 11 can alsq Eaei t{gca?fse from the dFflrst surface.
i

Preferably, the % ERSPTBHHHLLL™S AtdPh S oRE 8 e BN PaefimucaxRe ShaSS End fifter area. The
filter can be layerectiand disposedavithionine gassfiendpaitbdlr tnrgealstangBgernaneitithe open

end such that syhstantialealidhe.gasanetingardeavingihaditer Rassesdhresgbr e fillgearea. 5A

filter for, without I|m|tat,|ﬂ]n, a rethA@ tgg%vsg%%ﬁegm{la 5%%65884, cleanroom or ins SCHON %R of a system

of the inventior CaN comprise ah ion exchange resin. For example, 4 filter comprising at least one ion
exchange resirPeess BEStP] et SImEecs A eoNTs 0P D iven forets Bibte E rdtidRBtHiAY ¥orage and
transport. Alteraatixgly matbiesriantssystomess the ihyehitiparpay mitkegmBrise @R4ois defolrdnge resin.

Such ion exchapgs, 1Q [65INS. 670 [GANIS ARIHLE O EhRENFpaRRHLAPG:miliiters per gram.

Preferably, an exchangeresin of the filter can be a cation exchange resin having a concentration of

o e o o TS NAeL RS, CF Al cob RITNIRIS, BRHPAIAE P T ©

filter or layers thereof cgn“fncfiu%ne a sur?aafce area of about 4 ared meters per gram. Exemplary
resins for ¥filtethaiaventiametsisiRavansisis npdd cindtcamnpsfwith 2 chemical filrabon system

or getter. The reticle pod generally comprises a door or base portion 4, which mates with
a carrier shell or cover 6 to form a hermetically sealed space 8 to provide a controlled
environment. Within the sealed environment, a reticle 9 can be stored and transferred.
For exémple, the reticle 9 can comprise quartz blanks, photomasks or substrates that are

15  susceptible to damage from particulates and gas-phase chemical contaminants. Such a
reticle pod is disclosed in more detail in U.S. Publication No. 2006/0266011 of U.S.
Application No. 11/396,949 which is incorporated herein by reference.

Preferably, the door portion 4 of Figures 1a and 1b can include an opposed upper

door surface 10 and lower door surface 11, separated by a lateral wall 12. In Figures la

20 and lb, a plurality of reticle supports 14, reticle side positioning members 16 and back
positioning members 18 extend outwardly from and are disposed in a spaced apart
relationship adjacent an upper periphery of and generally about a central portion 20 of the
upper door surface over the filter 22. The reticle supports can be configured to hold the
reticle at a predefined height above the upper door surface. The reticle side positioning

25 members and back positioning members can serve to guide manual positioning of the

reticle, ensuring proper lateral and rearward placement of the reticle on its supports.

In one embodiment, the filter 22 of Figure 1 can have a variety of consiructions
each of which provides for a fluid-permeable, high efficiency, low-pressure drop,
adsorptive composite filter such as generally described by U.S. Patent Nos. 7,014,693,

30 6,761,753, 6,610,128, and 6,447,584, the contents of which are hereby incorporated by

reference herein. For example, adsorptive media for the filter can include, without



15 AMBERLYST (Rohm and Hass Company, 100 Independence Mall West, Philadelphia,
Pennsylvania 19106). Preferably, a filter for a reticle pod can be fabricated to exhaust over
comparable periods of use. For example, the invention contemplates use of filter layers that
concomitanty P8t dHdintenance or replacement. In one embodiment, g(fﬁfgﬁ%gvz{}rliﬁ%omprising a
chemisorptive media can be fabricated to be thinfler than a layer featuring a physisorptive media as
physisorptive medias tend to exhaust prior to chemisorptive medias. A filter employing filter layers that
exhaust over comparable periods of use can reduce operation costs by consolidating any potential
downtime. Figure 2 is a representation of exemplary filters for a reticle pod for a system of the
invention and layers thereof. As 25 shown, the first 28 and second filter layer 30 can be disposed in

communication i GAch et ik ¥ ARlE e Itk PuehAAR b dRasedaaRace of he

second filter layer 30. The first and second filter layer can also comprise a cox(/gglggiet. As shown, the
0

second filter lay®F 35 Ui 783 SPRBUSH JRBEFEP L RIS NS P3T E4A'H &% HoR

_ e: t%fr nonwoven
material. Prefeiiablygeiradiiot andSebsndifitemediemsonipsiscan ehientisgspdive SOTIBHYBISHIptive

media for remoying, GARAMRINAEIS SUeH. aBvRIRlI, FCREANFINIRY LomPAWIUS: WEtion can
2007/149513PCT/US$2007/014428 12 4 In one rggpnt%ogirgggl% aretig:ﬁ!‘gl \%o% ngrglg% dibrary, tool,
cleanroom dr ifFREER BIEA TR L AT RE AT OTThe Thvention comprises a first filter layer having a
physisorptive nretidersanasdpthy pHysisd qomrrinaeitta mptorechiif tfecarbon. Activated

carbon of a physisorptive media can be untreated or treated and granulated. A system of 5 the

invention also featureSte senandiiterdtyeiscompiisinga bitewisdiptiveanhetics ¥of Brariple, a
chemisorptive egia;foF;a.se¢ang-diarRvakicamIaciIds seralian sxanpRgRoRsing Rrelespbly, the
cation exchange resin com risesfa C polgrger SLIJ%Q gsa gévgl%l henzene d%% rneagagﬂxgglr having at
least one acidic R BRI RS AR e BRBIA chemisorptive media for a filter layer of & filtering

system is 4010 canpilingHenigeckadhunidion 3R dhsi st apRficT Spo R AT AR I8fh Bbdiment, a
physisorptive madia iar @ilkemlayer casminahidaiactivatedaribpnd whiipucah be bresatededr treated

and granulated. Phygisqptive megiag,canibe formedipta.ainskdgiddagethenby pindesmaterials.
Exemplary physisorptive'medias can be_chemically acid and.obtained from organic soutces such as

coal. As shown pfﬁ@%?‘?ﬁ“ﬁﬁﬁ?fﬂfé%% Anwrlgi&ﬁ Pégégxdes a periodic of continuous Purge COMprising

CDA or, more preferably, extra CDA. The invention contemplates that the purge gas can
15  be inert such as, for example, dry argon or nitrogen. The system of the invention can also
be associated with the reticle pod 2 by injector or inlet ports 24, which can connect to at
least one purge line. The inlet port 24 can be fitted with a2 diffuser element 25, which
causes the purge gas to flow more uniformly within each pod. Preferably, the diffuser
element is a porous material with a pore size of 1-3 microns (pm). The diffuser element
70  can be a metal such as nickel or stainless steel, made by sintering a powder of the metal.
The pores can allow passage of particles less than 3 nanometers (nm) in diameter and
prevent passage of larger particles. The diffuser can also be Jocated at the outlet of each
purge line as the purge gas flows into the pod or used at the purge of any reticle storage
housing, reticle library, inspection tool or tools for transferring reticles from tramsport pods

25  into libraries or those for storage or use.

The filter 22 can also comprise an extractor part as explained in more detail below.

In such a case, both ports 5.0 and 5.1 constitute inlet ports.

In one embodiment, the upper periphery of the door portion 4 in Figures laand 1b
can be configured with inlet 5.0 and extractor ports 5.1 extending therethrough between
30  upper and lower surfaces thereof in a direction generally parallel with its lateral wall 12.

The inlet and extractor ports can also be configured to coaxially receive an inlet fitting 26



15 comprises a cover sheet 36. In one embodiment, the cover sheet comprises a polyester nonwoven
material. Preferably, the filter comprises a chemisorptive or physisorptive media. Moreover, a filter 38
comprises a first 40 and second cover sheet 42. The filter 38 also includes a body portion 44 disposed
on the first cBRIEAEES Bxemplary cover sheets of a filter for a reticle pod Ca E3f{fri&E iltering or
non- 20 filtering nonwoven materials such as polyster, polyamide, polypropylene or any combination
thereof. For example, a cover sheet comprising filtering nonwoven materials can remove particulates
present in a gas stream passing therethrough. A cover sheet can also be used to retain honeycombed
or pleated elements. In addition, a cover sheet can retain given medias such as, for example, activated
carbon or beads comprising a 25 sulfonated divinyl benzene styrene copolymer. Preferably, a cover

sheet for a filtef can comprise. %mlﬁ?elw&ﬁmm@a&l&%%%ﬂ{arm&% RONERIER

polypropylene. For example, aTilter for a reticle pod, stocker, library, tool, cleanroom or inspection
area of a systeﬁf‘&?%’@‘%%ﬁmﬁ%éﬁ%]%tﬁiﬁé‘ﬁ%@ﬁﬁ% §?}haﬁlgef§‘5h?3m€f’5?1ﬁ%f‘ﬂé9§o?w uch
containers or frimewerkstane ol S usefutidn. fadditateg fhtendzamo 3 tiepkiwettserite Acfilchaldy layer
thereof can corpgisgsadiliepmembariayingepleaign @L@%%nﬁsﬂaa&edmlemﬁ%% candsgase filter

member surface areasmI whi h can aid in ¥V 2007/ 13PCT/ 82 OZ/O% 28 13 r mO\Qng
SRRy fank JR

particulates or &§Ht 1Y GRS %1 PasaINg therethrough. Figure 3 1s
representation b’fﬁh‘éﬁemﬁmfﬁn&% %@W?@%@éﬂﬁ‘ﬂi@ﬁﬁ@éHﬁfﬁ‘f’ﬂﬂ’&ﬁ@’%‘mbod|ment

the filter layer 4Ggoemguises-adpetvanriagesamafiter onesnaenildasderendhefiterdiyeedad comprise
a chemisorptivesp%gglysisorptive media

Furthermore, diaphragm valves with slits such as those generally described by U.S.
10 Patent No. 5,482,161, the contents of which are hereby incorporated by reference herein,
can also be employed in conjunction with or without the check valves for the inlet and
extractor fittings. Diaphragm and check valves can also limit the exposure of the filter 22
and its media to ambient conditions external to the reticle pod 2. The invention also
contemplates that using a system of the invention to inject a purge gas comprising CDA,
15  extra CDA, nitrogen or other inert gases under pressure into the hermetically sealed space
8 may cause at least a portion of the purge gas to egress through the filter and exit the
reticle pod. In one émbodiment, the extractor fitting can also be replaced by an inlet
fitting coupled to the gas inlet. As such, the hermetically sealed space can be pressurized
by the purge gas flowing into the reticle pod through such inlet fittings. The purge gas

20  then exits the hermetically sealed space through the filter 22.

Generally, purging the hermetically sealed space 8 in Figure 1 removes trace
contaminants by entraining them in the gas flow. In one embodiment, purging via the
system of the invention can dislodge and remove particulates and other contaminants such
as those associated with any physisorptive media of the filter. Purging with CDA or extra

25 CDA also can maintain and control the humidity levels within the reficle pod 2. For
example, the system of the invention can dehumidify the filter 22. Moreover, a purge line
for a systemn of the invention can be associated with the reticle pod to purge contaminants
and maintain a concentration of less than about 10 ppb of water therein. For example, the
purge line can be connected to one or more storage receptacles for the reficle pod. The

30  purge line can also be part of a purge system for a system of the invention.



5 and binder type materials. Preferably, a filter layer comprising a high surface area filter member
includes a media disposed on, for example, a composite material 48. The binder type material can
also be introduced to the media to aid binding thereof. A first or second filter layer of, for example,
a reticle pod ¥&r¥#H¥Y%H nonwoven composite material comprising at I@é&’gﬁ@@{ﬂéﬁ%xchange
resin that can bind to airborne 10 contaminants. E&emplary first or second filter layers comprising a
chernisorptive media and methods for fabricating such filter layers are generally described in U.S.
Patent Nos. 6,447,584, 6,740,147, 6,610,128 and 6,761,753, the contents of which are hereby
incorporated by reference herein. A filter layer can also be fabricated via dry application of
chemismptive media to a nonwoven composite or camer material, which is then heated 15and

calendered.  For example, sUEH.2-NORMYOYRR GRELSILEBLeNiBb SRR ROl QSlRleribane
embodiment, the chemisorptive media is a porous diviné/l benzene éﬁ(&ene gg%ggmgrrl including acidic
: :

functional grouffEiEkeRpIERMELSd L ATRE #8n I BB SRR R GBRIR S forIc afd ca !

oxylic aci functional
groups. The chpwisdirptarg meslitromh fedtaiecnapmaatiddhier0th el Reyeze LabBer SOtenD
angstroms (A). iloreoyven;A SiiacenaiRa gk dascRe i Canskragieaianthan alout 2Acseuaied meters
per gram. For example, acidic functional groups of a henzene styrene copolvmer eature an
acidity leve? hightdF TR JiF 1°RH m&%&&é‘r%oﬁleart%rgrh% ﬁ,?%ﬁgygtﬁnﬁgg%{;ﬁgﬁ?g fﬁgg o?tsg.(‘:éond filter
layer comprisesreheiinisofhtagicens Dovyar deeahstieh ietaprotig b A rri S et B, for
example, a nonwaYRCHIES, mabibsiotralvesiph i tplaRialerahitheflusorpti/danadiabparticles of a
fiter layer can Includs gcalian lRtag.S iy oL ExAMPIR, lSsewRdlaRagicles can be chemically
n

acidic. Such media partletﬁes C ature exemplary particle sizes from about 0.3 to 1.2 mm. Moreover,

a chemisorptive media particle can, for example, have a porosity and 30 aver re digmeter of
about 0.3 milliliters pe;‘r&g?gﬁgé’ﬁﬁs %fﬁ)?&,a?e’soﬁez‘c:ﬁ\%lﬁ SW%" 2%%‘%1‘%%‘?{?5&ajrl/%ggi%%%(?mgm 14

A chemisotptivdori@drids eefirguae SsbdRaMitst sageroraimran be et bRy useful for
removing contamERBOLS. (Eloreay eroth a«cNemisar ptiveOmepias At dye Magkab Bireft Sifibuingparticulates

flom a gas Stredy Such Py GYAPRIE. MG PRAISKUPSBIE QIRAIRGIA sizRAnBeGiap0reS. I
n

one embodiment, the first or Second 5 filter Iager of a reE_cIe go can.comprise aAghxsjsorptive media.

An exemplary pFSRIEHHE RESARER e R08E G 1o A0 A A B P B o T STy a5 CFibed by U.S.

Patent Nos. 5,607847 afiti5 568186 5atscbnrsmsivtdivithaaraatirephpines nsfakiaBibterence

herein. 15 an iomizer can employ steady-state direct current ion emission. The invention also

contemplates use of an in-line ionizer distributed by Ion Systems of Berkeley, California.

In one embodifnent, a reticle pod for a system of the invention can comprise a pod
base portion and pdd shell portion that cooperate to form a confrolled environment. The
pod based portion can comprise a first surface that is configured to lie interiorly of the

20  controlled environment. Moreover, a second surface can be configured to lie exteriorly of
the controlled environment., The reticle pod can also comprise a central hole surrounded
by and defining a gas flow path between the first and second surfaces. Preferably, the
reticle pod can comprise a plurality of reticle supports and guides mounted on the first
surface to support a reticle thereon. For example, the reticle supports and guides can

25  define a reticle receiving region having a receiving surface being substantially coextensive

with a patterned surface of the reticle.

Furthermore, the reticle pod can include a filter frame having an open and
perforated bottom end. A lateral wall can connect the open end to the perforated bottom
end to define a longitudinal gas flow passage therebetween. The filter frame can be

30  closely received within a central hole in gas-tight engagement with the reticle pod. In one

embodiment, the open end can be proximate to a first surface. The perforated bottom end



Preferably, a physisorptive media for a first or second filter layer of a reticle pod 10 for a system of the
invention includes untreated activated carbon. The physisorptive media can alternatively include
synthetic carbon materials such as, for example, generally described in U.S. Patent No. 5,834, 114,
the contents ¥PRMBR4EFE hereby incorporated by reference herein. Exempfary &tHddé28arbon
materials can also be used in combination with aéfivated carbon for a physisotptive media. In one
embodiment, a filter or layer 15 thereof comprising a physisorptive media includes untreated and
granulated activated carbon, which is capable of removing contaminants such as volatile silica
containing compounds present in a gas stream. In one embodiment, the system of the invention
comprises a purge system associated with a storage housing. The purge system can include a

plurality of storadg 20,INeR. Cach ﬁ«%@ﬁgtﬁgttg’uﬁ&é‘é?‘%‘é’f&?aﬁ{ﬁ@%%é&&@%EQH:% getsfigle.pod.

Preferably, thea%ﬂge system can_provide a purge gas comprising CDA or extra CDA to one or more
storage receptai¥ @i atERL CBNETBUR U R EMaPR TGV BHBO AT s o (ISt TateRe kPR 39drge system
can provide an fhegrsgdsvsthohths ghy fitrqoen gr iargaivdo:tizagstocaywitb gbptacie snd-orcbxample, purge

systems for theQ&ﬁﬁ{ﬁli?Qipﬁx@@@e&%@&ﬁ@ﬁzm@fﬁﬁ&'Eﬁgspsyﬂﬁ&!gﬁ‘ﬁ?&AHEPHEQ[ ated of San
Diego, California. Exemplary sources of CDA or extra CDA are also generally described by U.S.

Publication Nos. 2005/0¢1, /198 ana. Q98 38k RANEQL WRIsh A% N eleRydRgogporated by

reference herein. Figure 4 Is a representation of an exemplary purge system for a system of the

invention. As sHBWRCR iffe Bhe NItRotlLtbEd T MIED G7Y LTI B0 BYie8er dRiBodffEnt, the
inlet gas can besGiplefFofiksarmpleisary mlietgascomprisng ek can izaitishydthissire sifications of the
International StgpgardsLHeamNAAHRR A8 AlRRE st 2R AAIR LS RGIAHSAN) 4/ Akédrs 15

Generally, thesg %zv@s?é:rgig %)en1s can.re u‘irentht?c épnlet. ea?f‘nt? com riseepgrtj}cu!.’atc sizes, artigulate
concentrations, dew points and oit cp.nce%tr'g‘iionspo abouf”lless_ 12 (5.f1p'm, éss thah .‘.’Lgmg 111-3,
-20C and 091 rirginsiaa3, fesspe povesiicT nElvghgehopstentci? mdblitetnsresaurefaviarebivpirature for
CDA from about&lient hang ehthalbiowi t:mibe33Cation exchange resin having a concentration of
chemically acidic sites of about 1.8 milliequivalent per gram. For example, an exchange
resin for a filter or layers thereof can include a surface area of about 45 squared meters per
gram. Exemplary resins for a filter are commercially available under the tradename
15 AMBERLYST (Rohm and Hass Company, 100 Independence Mall West, Philadelphia,

Pennsylvania 19106},

Preferably, a filter for a reticle pod can be fubricated to exhaust over comparable
periods of use. For example, the invention contemplates use of filter layers that
concomitantly require maintenance or replacement. In one embodiment, a filter layer

20  comprising a chemisorptive media can be fabricated to be thinner than a layer featuring a
physisorptive media as physisorptive medias tend to exhaust prior to chemisorptive medias.
A filter employing filter layers that exhaust over comparable periods of use can reduce
operation costs by consolidating any potential downtime. Figure 2 is a representation of
exempiary filters for a reticle pod for a system of the invention and layers thereof, As
25  shown, the first 28 and second flter layer 30 can be disposed in communication with each
other. For example, the first filter layer can be disposed on a surface of the second filter
layer 30. The first and second filter layer can also comprise a cover sheet. As shown, the
second filter layer 30 features a cover sheet 32. The cover sheet 32 can be a polyester
nonwoven material. Preferably, the first and second filter layer comprise a chemisorptive
30 or physisorptive media for removing contaminants such as volatile silica containing

compounds.



5 With a CDA inlet gas, exemplary contaminant concentrations are included in Table 1. Table 1
ContaminantsConcentrations 10 Volatile inorganic compounds such as SO2, H2S, H2S04, HF,About
5 ppbv HC1 and 1-13P0O4 Volatile bases such as NH3, NIVff' and small aminesAbout 100 ppbv 15
Condensabl&&FHit¥ABout 100 ppbv WaterAbout 2000 ppbv 20Refractdiy CORPoUREESuch as
hydrocarbons containing S, P or SiAbout 1 ppbv 2 The purge system 50 in Figure 4 also includes an
exit gas that comprises a purge gas for one or more storage receptacles. In one embodiment, the
purge gas from the purge 25 system can comprise a purge gas source. For example, the purge gas
source can comprise CDA or extra CDA. With a purge gas source comprising extra CDA, exemplary
contaminant concentrations are included in Table 2. Table 2

In one embodiment, 2 reticle pod, stocker, library, tool, cleantoom or inspection

area for a system of the invention comprises a first filter layer having a physisorptive
‘media. An exemplary physisorptive media can include activated carbon. Activated
carbon of a physisorptive media can be untreated or treated and granulated. A system of

5  the invention also features a second filter layer comprising 2 chemisorptive media. For
example, a chemisorptive media for a second filter layer can include a cation exchange
resin. Preferably, the cation exchange resin comprises a copolymer such as a divinyl

benzene styrene copolymer having at least one acidic functional group.

An exemplary chemisorptive media for a filter layer of a filtering system is 2

10 cation exchange resin such as a chemically acidic copolymer. In one embodiment, a
physisorptive media for a filter layer can include activated carbon, which can be untreated

or treated and granulated. Physisorptive medias can be formed into a block held together

by binder materials. Exemplary physisorptive medias can be chemically acid and obtained

from organic sources such as coal. As shown, the filter or filter layer 34 in Figure 3

15 comprises a cover sheet 36. In one embodiment, the cover sheet comprises a polyester
nonwoven material. Preferably, the filter comprises a chemisorptive or physisorptive
media. Moreover, a filter 38 comprises a first 40 and second cover sheet 42. The filter 38

also includes a body portion 44 disposed on the first cover sheet.

Exemplary cover sheets of a filter for a reticle pod can comprise filtering or non-

20 filtering nonwoven materials such as polyester, polyamide, polypropylene or any
combination thereof. For example, a cover sheet comprising filtering nonwoven materials

can remove particulates present in a gas stream passing therethrough. A cover sheet can

also be used to retain honeycombed or pleated elements. In addition, a cover sheet can
retain given medias such as, for example, activated carbon or beads comprising a

25  sulfonated diviny! benzene styrene copolymer. Preferably, a cover sheet for a filter can

comprise chemically inert materials such as, for example, polyester or polypropylene.

For example, a filter for a reticle pod, stocker, library, tool, cleanroom or
inspection area of a system of the invention can be retained by any suitable container or
framework. Such containers or frameworks are also useful in facilitating filter layer

30 replacement. A filter or layer thereof can comprise a filter member having pleated

elements. Pleated elements can increase filter member surface areas, which can aid in



30 ContaminantsConcentrations Volatile inorganic compounds such as SO2, H2S, H2S04, HF,About
< 0.001 ppbv 35 HC1 and H3PO4 Volatile bases such as NH3, NMP and small aminesAbout < 1 ppbv
Condensable organicsAbout < 0.1 ppbv 40 WaterAbout < 1 ppbv WO
2007/14951 3BT F8967/014428 16 Refractory compounds such as hydfodimBeHE ¥itaining S, P or
SiAbout < 0.001 ppbv Preferably, the pressure drjc}p of the purge system can be less than about | bar.
The 5 purge gas can exit the purge system at a pressure and temperature of from about 6 to 7 barg

and about 15 to 34C. A flow rate of the purge gas from the purge system can also be about 300 liters
per minute.

removing particulates or contaminants present in a gas flow path passing therethrough.
Figure 3 is a representation of an exemplary filter of a reticle pod for a system of the
invention. In one embodiment, the filter layer 46 comprises a high surface area filter
member. Moreover, the filter layer can comprise a chemisorptive or physisorptive media
5  and binder type materials. Preferably, a filter layer comprising a high surface area filter
member includes a media disposed on, for example, a2 composite material 48. The binder

type materizl can also be introduced to the media to aid binding thereof.

A first or second filter layer of, for example, a reticle pod can employ a nonwoven

composite material comprising at least one cation exchange resin that can bind to airbome

10  contaminants. Exemplary first or second filter layers comprising a chemisorptive media
and methods for fabricating such filter layers are generally described in U.S. Patent Nos.
6,447,584, 6,740,147, 6,610,128 and 6,761,753, the contents of which are hereby
incorporated by reference herein. A filter layer can also be fabricated via dry application

of chemisorptive media to a nohwoven composite or camer material, which is then heated

15 and calendered.

For example, such a nonwoven composite material can be polyester. In one
embodiment, the chemisorptive media is a porous divinyl benzene styrene copolymer
including acidic functional groups. Exemplary acidic functional groups include sulfonic
and carboxylic acid functional groups. The chemisorptive media can feature a pore size in

20  the range of about 50 to 400 angstroms (4). Moreover, a surface area of the media can be
greater than about 20 squared meters per gram. For example, acidic functional groups of a
benzene styrene copolymer can also feature an acidity level higher than about 1

milliequivalent per gram.

In one embodiment, a first or second filter layer comprises chemisorptive media

25  particles distributed throughout a material such as, for example, a nonwoven, fiber matrix
or polyester material, Preferably, chemisorptive media particles of a filter layer can
include a cation exchange resin. For example, these media particles can be chemically
acidic. Such media particles can feature exemplary particle sizes from about 0.3 to 1.2

mm. Moreover, a chemisorptive media particle can, for example, have a porosity and

30  average pore diameter of about 0.3 milliliters per gram and 250 A, respectively.



The purge system 50 in Figure 4 can also comprise an optional exhaust. Figure 5a is a representation
of an exemplary purge system for a system of the invention. As shown, 10 an inlet gas is introduced to
the purge system 52. Preferably, the inlet gas can be CDA. For example, an inlet gas can comprise
CDA. The puige8§stidfridan also include an optional exhaust and instrun®t/A248REHEAl power
sources, or inputs. Moreover, the purge system cdf include an exit gas that comprises a purge gas for
one or more storage receptacles. The purge system can comprise a purge gas source associated with
a storage 15 housing 54. In one embodiment, a purge gas source exits the purge system and can be
introduced to the storage housing 54 through one or more purge lines. An ionizer 55 can be added on
a purge outlet line or in the purge system. The purge gas source can also comprise extra CDA. Inlet
and outlet gases that gomiprise, GDAANM BXIHERA anhe a8 fsscUbed ieln s apyfar example
in Table 1 and 2, res ectively. S0Re erring to Figure 5b, one or two purge systems 50, 52 providing
CDA or extra CI3& ﬁ%&fﬂ%‘af‘gtmg‘é‘mﬁ@‘% SLomErR bR ERFRISTRE s adiq iR Biocker has
receptacles 58 epafigurddrasshaty esridiiearéqiumbmd wittethespelrge lifes tagprpleidevtae purge
CDA or extra C}Qﬁi&ﬂl&é@Sré%l@&?epﬁpéz%%@%%i&%(&@eﬁt%@énﬂ_&ﬁrmsﬁk@%YJQH@&[%&?@aUSt the

purge CDA or extra CDA into the enclosed interior environment 25.54.2 of the reticle%Pchéi stocker 54.1

as indicated by 1 2A¥K 8% 7. RiG&EPOr BB BN B4 POTHTFBHLL Y8 a8 AEPRAS and is in
the purge flow stresserntive rmbdidtipactieattiy ciybachArgueied ctmbami difesdefrmdgsenbedde $hi®am of CDA
or extra CDA. Adeliionallys 367sdicaiacs e 1lre Suibebmengednemiddat herstinidpatsmay also be
washed with th?eggAé) Sxira CDA.. The storage housing, configured as the reticle pod 30 stocker
may exhaust the enclosed nterior environment as indicated by the exhaust arrow 56.2. Typically such
exhaust is preferably in the lower region of the housing and the supplemental inlets 56.3 are in the

upper region of the hdBEFGPAPIYTAPAYE e FIUS BB FTotaasstl 2y sh SRS EHIBBnent, a
purge systém férraasywtem of the invemitonicdndpsiseteaipiurativzed rargenlindbe Rdwesemipie, a purge
line of a purge systRPraANDREANNaIRAIS BlHeRSELR StRIGUA IRCARIAGER Rirfarabiieaishell of a
storage housing, can comrise,a Bl L sio1a0g Jesepiaclss, Fiqure R s representation of
exemplary shelves for a g system of the inventiort comprising a p uraﬁ:ty of storage receptacles. As

shown, the shefF&EeRETBIRs BXHTIR LAY SER S REIRL BRI 088 2K RS USRS R ORFRFMgure 6
includes four steiggectzverdtasibsclonfigphedsiombeeivedietide padenthdimuantioficontelnplates any

other suitale numbeT AiEEERIS S hyEashol hRBIOIAgRESCRRIARIRS SAN R GRIfiLIGH i receive a

reticle pod. The r ticleﬁgdhcomcpr?ﬁqs at least one inlet, for examgle, an 1inft 1 .(gort, ttgat connects to
one or more pufgeThegen ¥ HEPAREIF Ve T RIS T RANBE L &L B AT With SHISHSEREHE ™0 for at
least one purgectimeomils eEpmésis AsSEIMAamroduce a purge gas source comprising, without limitation,
CDA or extra CDA to the shelf. In one embodiment, the shelf can comprise passages 62 that can
provide a purge gas siurse tentbelirage theeptacie bB.tRraferalbhy thenprises a purge system

associated with a storage housing. The purge system can include a plurality of storage

20  lines, each connected to at least one storage receptacle for a reticie pod. Preferably, the
purge system cam provide a purge gas comprising CDA or extra CDA to one or more
storage receptacles via at least one purge line. The invention also contempiates that the
purge system can provide am inert gas such as dry nitrogen or argon to the storage
receptacles. For example, purge systems for the preparation of extra CDA are

25 manufactured by Aeronex, Incorporated of San Diego, California. Exemplary sources of
CDA or extra CDA are also generally described by U.S. Publication Nos. 2005/06017198
and 2006/0118138, the contents of which are hereby incorporated by reference herein.

Figure 4 is a represeniation of an exemplary purge system for a system of the
invention. As shown, an inlet gas is introduced to the purpe system 50. In one
30 embodiment, the inlet gas can be CDA. For example, an inlet gas comprising CDA can

satisfy the specifications of the International Standards Organization {ISO) 8573-1.



15 passages associated with the shelf can each comprise an outlet 64. Exemplary outlets of the shelf
can be associated with one or more storage receptacles. As shown, the outlets of the shelf can be
configured to connect or be coupled to an inlet port, an outlet port or combination thereof of a reticle
pod. For exaW@ofieStrage receptacles of the shelf receive a reticle pddE6r8fisiH¢*a¢ least one
inlet port for introduction of a purge gas 20 sourc¥. With the reticle pod received by the storage
receptacle, the inlet port of the pod can be associated with at least one outlet of the shelf. Further
disclosure relating to these and related aspects of the invention are disclosed in Provisional
Application Serial No. 60/892,196, entitled Purge System for a Reticle SWF Pod owned by the owner
of in the instant invention. Said application is 25 incorporated herein by reference. Said disclosure

lustrates a purge conesfion QRIPRREMNCEN e SUGIR AR BAS'IABRISGSRIANIE. Anexemblary

. =
connection systemebet%een the receptacle portion and the reticle pod can be an elastomeric grommet

as the purge inRITBRAAE aeRsEETaRFetieTe RS TAAE brRIcHRR AN af e ey 1 fid Blirge outlet
on the shelf of thessteraga egaptacke~C\AMd Q00 Aip49%,1 RRETHES2 00F g § 8rorameisducing a

purge gas sourggdhrough One: oL MIRLG FORRCETNNEED, RATPRUES S oARd:RULRIS G4 of Haecshelf 56 in
Figure 6. As described, a purge line can be connected to a purge system a sdogﬁlq}(icwl_th a storage

housing compridiit e X dH SrEas: G ImID AN s B SRS FATBURER FR AT LI ittBlSo0rt for a reticle
‘pod received by a storage $ receptacle can be facilitated by automated means such as, without
limitation, conventional programmed computer systems and devices that can execute programs
directing the manipulation of reticle pods and shelvle;ﬁjiéAlperson of ordinary skill in the art can select
exemplary programmed computer systems and devices to connect the inlet of a reticle pod to a purge
line. 10Referring to Figures 6b, 6¢, and 6d, a further embodiment of a reticle storage receptacle is
shown. A shelf with a U-shagentiefimeats a void 64.2 and has purge outlet$eremmatigttomated robotic
device witH% grigy =70-2-grabs-the-reficle-pod-at the flange-70-4—An-air flow-s i
associated with the arRReEGNd 1S Utilized to confirnt purging air flow. Sald confirmation can be done
before the reticle pod 66 is seated on the receptacle 1571.7 or after the pod is seated. Figure 7
are representatioymiatifedresprirgs PticRINGORS PERBRIBEY reticle storageROubIABREE associated with
shelves of tfe type,if rﬁ%ﬁé@%ﬁ&or 6b. As shown, one or more reticle pogdg,£¢degpuie disposed on a
shelf 68 of a storage housing 70. In one embodiment, the storage housing comprises a plurality of
shelves. For exaiigke, each of the shelves can 20 include at least one retintet 368fagbvreceptacle. The
reticle pods jn Figure 7 can each be recejived by a storage receptacle of the shelt. Preferably, the
reticle podédcom%ﬁgzédac’ﬁ (IEEDBITE i aé?ﬁ%%“%@%? f0a gg%?%ﬁg%%f thekgﬁ‘rlggq?fﬁés. Exemplary purge
lines can be disposed in the space 72 of the storage housing and provide a purge gas source to the
reticle pod. The purge Tiepuegnsssan s damipeted ODscizsbeiaied wilhgthetahedigmidedis purge

gas for one or more storage receptacles. In one embodiment, the purge gas from the purge

aticla.nad o anoae A a

DO 4 T LT U OW

25  system can comprise a purge gas source. For example, the purge gas source can comprise

CDA or extra CDA. With a purge gas source comprising extra CDA, exemplary

- . . . J
contaminant concentrations are included in Table 2.

Table 2
30
Contarninants Concentrations
Volatile inorganic compounds such as Sy, HaS, Hz80,, HF, About < 0.001 ppbv
35  HCI and H,PO,
Volatile bases such as NHa, NMP and small amines About <1 ppbv
Condensable organics About < 0.1 ppbv

40
Water About < 1 ppbv



25passages or outlets. The reticle pods 66 in Figures 7a, 7b, 7c can also be manipulated by an
automated device 74 with gripper 70.2. Conventional automated devices include those for reticle
storage and transport as generally described by, U.S. Patent Nos. 6,991,416; 6,364,595, 7,039,499;
and U.S. PuBYieateHings12006/0078407, the contents of which are hereby 8&'He8tpbttEd by
reference herein. The system and methods of thélfnvention can each comprise one or more
automated devices, which may be used for reticle storage and WO
20117/149513PCT/US2007/014428 19 transport. For example, the storage housing 72 can also
include access to the reticle pods through conventional ports or doors. Preferably, a series of doors
can be used to permit auxiliary manual access to the reticle pods and reticles therein. The storage

housing can alsQeamRIise, A GlEculalion sYsIemWhich Mg wask;or flow piuae gasgsheuch as CDA, 5
extra CDA, or other inert gases past the reticle pods to prevent contaminants from accumulating

thereon and to minimize absorption of moisture by the reticle pods at their exterior. The circulation
system can be capable of providing positive pressure within the storage housing with one door open,
thereby preventing contaminants from enterin oor OIn,ﬂpe

/ _ éhe housin throggtgt e open Ingne
embodiment, a reticle’ SEEPRGE rBEEPTENE 8&‘1‘?% e RS P T8 oS (R AR R&ving an inlet that
connects of is avsgrigdedwithitthie asteosasirrge #imecsiRor erdrispliectiereaiciopabes hiFijures 7a,
7b, and 7c¢ is reggpvach Byasiotagacecantasaeia sl pkie8 ardrourge pigs astacialestdhpeewith can
tphrg\ggglﬁtﬁ?orgs%&gﬁp%%ﬁggmtgetrh& EUQQ- As shown, a purge gas source is connected or associated with
The purge system 50 in Figure 4 can also comprise an optional exhaust. Figure 5a
is a representation of an exemplary purge system for a systemn of the invention. As shown,
10 an inlet gas is introduced to the purge system 52. Preferably, the inlet gas can be CDA.
For example, an inlet gas can comprise CDA. The purge system can also include an
optional exhaust and instrument air, electrical power sources, or inputs. Moreover, the
purge system can include an exit gas that comprises a purgé gas for one or more storape
receptacles. The purge system can comprise a purge gas source associated with a storage
15 housing 54. In one embodiment, a purge gas source exits the purge system and can be
introduced to the storage housing 54 through one or more purge lines. An ionizer 35 can
be added on a purge outlet line or in the purge systern. The purge gas source can also
comprise extra CDA. Inlet and outlet gases that comprise CDA and extra CDA. can be as

described herein such as, for example, in Table 1 and 2, respectively.

20 Referring to Figure 5b, one or two purge systems 50, 52 providing CDA or extra
CDA connect fo a storage housing, such as a reticle pod stocker 54.1. The stocker has
receptacles 58 configured as shelves which are plumbed with the purge lines to provide
the purge CDA or extra CDA into the reticle pods seated on the receptacles. The pods
individually exhaust the purge CDA or extra CDA into the enclosed interior environment

25 542 of the reticle pod stocker 54.1 as indicated by the arrow 54.7. A getter or desiccant
54.8 is in the reticle pod as a filter 54.8 and is in the purge flow stream whereby it is
effectively recharged, dehumidified, from the purge stream of CDA or extra CDA.
Additionally, as indicated by the further purge lines 54.9, the reticle pods may also be
washed with the CDA or extra CDA.. The storage housing, configured as the reticle pod

30  stocker may exhaust the enclosed interior environment as indicated by the exhaust arrow
56.2. Typically such exhaust is preferably in the lower region of the housing and the

supplemental inlets 56.3 are in the upper region of the housing.



15 line 76 and can communicate with the reticle pod disposed thereon. Preferably, the shelf
comprises an outlet for the purge gas source provided through the purge line. Exemplary outlets for
the shelf can be configured to connect or be coupled to an inlet of a reticle pod. The inlet of the reticle
pod can be KA PBH Bonnected or associated with the purge line throdgH 35&%8FHERE connections,
passages and outlets of the shelf. 20Furthermore:the system of the invention comprises a storage
housing having a plurality of reticle storage receptacles. The storage housing for a system of the
invention can be any conventional storage housing including those with automation as generally
described by U.S. Patent Nos. 6,562,094 and 6,848,876 and U.S. Publication No. 2004/40158348, the
contents of which are hereby incorporated by reference herein. 25 Generally, a storage housing can

be used for the safe ad, eifiGiaNRIRHNG, GhAEHACSAN FRIIGISRRGS 57 hEIGRB-HBYIRRARRRE I one

embodiment, reticle pods are received by a plurality of storage receptacles disposed in the storage

housing for a sYSHRHFHPHRUTER R0 OF LA B G @ HET SR TN S T8 SRR o8P ¥t A ninants that
can contact retigléepodmosiretisiascirrem. Re@a00741408 1 RGOS 007/0A 44P 8020 fier accessing
and staging retighe 06 s ¢ Ao:ExE AR KR eMAk Bt CRRPFISER e oP et Bilefferieesaicte shield of
Figure 23. The storage,unit.can also comprise movable shelves having, a plurajity of stor.
receptacle;g for %&%ﬁﬁ{g&’ Fei?é’l%‘%%"d%?r&%rrgé%ﬁ%%? the shelves Sar %gl %séliéklé’t%é%/n m‘gié’g‘%@ a drive
mechanism thaf¢semaaesatcriwalinted Soxer aprsmitiring. HineekHssamianiigHe Sttdefehousing can
be hermeticallyfenciasag exepplty dagfpticiadgndeetrienmdt podsftan Spertoperationsatthenstorage
housing can alsgrbe shRstantiady: fiee Qhrmalerss MeNng: RAS Sitekithnand ek rRplamigant

generating components. These features ¢an also be external to the storage housing. Referred
to Figure 7b, thEShE\eE IR PEE sATEBR RS CTR AT AMBhPaS: eigqfe%ﬁrﬁﬁ%ﬁ%t’&%fge.
Preferablyl@he soddlys tronsitteane e mocawardagas to circulate uniformly throughout an interior
thereof. By uniformly circulating a purge gas such as CDA or extra CDA throughout the storage unit,
the amount of potentigheantainants gxpaseshtbethasseticle palsanddbiiel & theraitaamibe

minimized. Figyre 8Ais.a represauialionotan dhrdaeiplaly Rl YRS ERYSRIAkAS Wigm.Lf the
invention. As shown, the storage housing 78 comprises a plurajity, of reticle tora%e receptacles
Adefis Hielodh 2 byl

associated with i O SHefiER §8AdoRE RERoSHPg s B AR & iated with
the storage housisgeBi@rtiplagn prrydsy staarseamesipristorgturatinfaoeRirgtrires P thge lines 82
in Figure 8/ proxide:ss RaSagaswMH G sk adicl @40R d5B5tialant-oE danks-aipths staragemousing. 20
The purge gas sauicecap comprlse. 2 sauiee of SRALA b er emaungcepiamingnts from a
reticle pod or reticle. “As sﬁown, the purge lines 82 are each connected to one of the reticle storage

receptacles of tHE shaf/ee 6. cPRESIGR G ARPETHAT RS P 18 gy S FoREE DL HE! LI pods 84 in
which a reticle camtieadisptseshf|nfenetdriehsdimEot, dhwenpler dgestroagsinge#@Bacies of the shelf

receive a reticle pod comprising at least one inlet port for introduction of a purge gas
20 source. With the reticle pod received by the storage receptacle, the inlet port of the pod

can be associated with at least one outlet of the shelf.

Further disclosure relating to these and related aspects of the invention are

disclosed in Provisional Application Serial No. 60/892,196, entitled Purge Systerﬁ for a
Reticle SMIF Pod owned by the owner of in the instant invention. Said application is

25  incorporated herein by reference. Said disclosure illustrates a purge connection option
between the reticle pods and storage receptacle. An exemplary connection system
between the receptacle portion and the reticle pod can be an elastomeric grommet as the
purge inlet on the door of the reticle pod that cooperates with a metal nozzle, the purge

outlet on the shelf of the storage receptacle .

30 In one embodiment, an inlet port of a reticle pod can be connected to one or more

purge lines. For example, an inlet port can be connected or associated with a purge line



25 can comprise a plurality of shelves, which each include a plurality of storage receptacles. The
storage housing in Figure 8A also comprises conventional devices and components for storage and
transport of reticle pods and reticles therein. Preferably, a reticle storage receptacle can be configured
to receive a FEAAY¥ B4 HAving an inlet that connects or is associated with'Stiexat GieBtitge line. A
purge gas source can be connected or associate’30 with a shelf through a purge line. Moreover, a
purge gas source can communicate with a WO 2007/149513PCT/US2007/014428 21 reticle pod
disposed on a shelf An exemplary shelf comprises an outlet for the purge gas source provided through
the purge line. A preferred embodiment of the invention provides for the purging of a bare reticle
stocker. Such a system 120 is illustrated in Figure 88 and involves storage of a number of 5 reticles in

either a linear systemyinWicharehak delers RuiRieVesfelcles Ham & Yorage.jesationas
described elsewhere hgrefjn, or l%ff? ac rous%l sxstgm tl%%l(;ir%tat?setg 1rIPOcSiti%@ ga&hgtgrg)gg location
relative to a vertitaily fraRisEESHFonSHE GERE St TEfiovar SyRtan Theé hare™ faticle can be stored
and moved withrergeHislemrsssisintetheitic: sipmizerhriiegyceneieng dheathelé stsrédaiilitn Bfe pellicle in

a plastic sleeveasthimdéh ystepareOinchiiiesa pler iy edratiedacsiopagadasatinby 1 22odigtributed in a
carousel hoyising 125, A 1ohoE Uanshqrt SYSIEM 428 CanJBEIuds, ARt om ARINC 0L AXRIRILIL26 that
can purge reticles gurlng ?Pansport With robotic arm_1627. Each location 122 can have a diffuser
element 124 asBEETRBESHIPPIEPAE SR A0 Jreiaee, BRCKIB EFSHIT RAORARS LHEGERE 159 positioned
in proximity to arbegdenidsthaictelivéy ardBieloese xiy <o of @dibstyeiiil 136« hatentehas

horizontally andégérxﬁswwgg%%ﬁ Ua.@n{;@w;lfﬁm@im FhE RS SYSIERE: GAR AP bsifjrarated into

the robotic transport assembly 128. Another preferred embodiment of a purge system for a bare
reticle stocker i<°HBIEE fPEigure 8D. In this system 140, diffusers 142 are placed above reticles 144 to
direct CDA or extra CDA 146 down across the surfaces of the reticles, The diffuser 142 20 can be

placed abdfe all the sheffTiratRidesres AbmfGert O s Srehes FREIIBHIG M P TERHE SIPTR% shelf
locations. Inrdeigpinel Sk sterdiffusisniil 64hcalisbare defuesberos] pbRomiderimusd waltisfly along the

diffuser element, 16440, Jik8GLERMA RV REUAL P Srphaarioisabethloralionsowhene iligesolo are

red. The diffuser ' i s e .
stored ed %neaig %Qw? Lsegsgre 7|p§c1)sr %gg&%%%&%?é%?e ré)n%%%% and is utilized to confirm purging air

flow. Said confirmation can be done before the reticle pod 66 is seated on the receptacle
15 71.7 or after the pod is seated.

Figure 7 are representations of exemplary reticle pods received by reticle storage
receptacles associated with shelves of the type in Figures 6a or 6b. As shown, one or more
reticle pods 66 can be disposed on a shelf 68 of a storage housing 70. In one embodiment,
the storage housing comprises a plurality of shelves. For example, each of the shelves can

20 include at least one reticle storage receptacle. The reticle pods in Figure 7 can each be
received by a storage receptacie of the shelf. Preferably, the reticle pods comprise an inlet
port that can connect to at least one of the purge lines. Exemplary purge lines can be
disposed in the space 72 of the storage 'hoﬁsing and provide a purge gas source to the
reticle pod. Thé purge lines can also be connected or associated with the shelf and its

25  passages or outlets.

"I'he reticle pods 66 in Figures 7a, 7b, 7c can also be manipulated by an automated
device 74 with gripper 70.2. Conventional automated devices include those for reticle
storage and transport as generally described by U.S. Patent Nos. 6,991,416, 6,364,595,
7,039,499; and U.S. Publication No. 2006/0078407, the contents of which are heret')y

30 incorporated by reference herein. The system and methods of the invention can each

comprise one or more automated devices, which may be used for reticle storage and



25system that transports the reticle to and from an interface station so that the reticle can be purged
while being removed or inserted into the system 140. Outlets of a shelf can also be configured to
connect or be coupled to an inlet of a reticle pod. The inlet of the reticle pod can be an inlet port
connected oM4536Eiat&H With the purge line through one or more connectféri<VA8484eand outlets of
the shelf. In one 30 embodiment, a system of thelifivention comprises a plurality of storage housings
disposed in a conventional enclosure. Figure 9 is a representation of an exemplary enclosure WO
2007/149513PCT/US2007/014428 22 comprising a plurality of storage housings of the type in Figure
8A. As shown, the enclosure 86 can have one or more storage housings 88 disposed therein. In one
embodiment, a purge system can be associated with the storage housings of the enclosure.

Exemplary pu rg&@ﬁ@r@grccagrg&@Qﬂig:gtgm%lygﬁlj%gfﬁ%Ei?];ea{LQQEclecﬂ"éQ@cu&eé_% kg 8A

provide a purge gas source to reticle pods associated with each storage housing. The purge gas

source can coriPAYE SUBERESTE B O 1805 RSN iURP ESRPERIALATS O 2780t le pod or
reticle within theustbragedwosisiacesf thérendioburedsind enslestrercind Storsigedrousisigssaiigure 9 also

can comprise coryeptighel dexsasRid CAURDIIRI I sirrgemRMddiansprEsehsaticlepads and
reticles thegein. 10F9é1e amphgrla conventional deyice can be positioned within the egcl sure for

. . ex D T _other. inert es past the reticle po {0 prevent congamitia .
removing rticlES from-and” replacing FefEes Areac housmB. he devica can be 4 standard robotic

device that inclagfesalziivechsyesa e sritroter fhseshtroRingHseGrely seredodiet didtic device
can calculate aquafide. Ofia cRenmmded B ianeaisaihenmoitling peithipedsdbevibmttadler can also

recalculate a pr&m&mum& Wsoﬂpﬁhmeopen, thereby preventing contaminants from entering the

housmg through the open door.

10 In one embodiment, a reticle storage receptacle can be configured to receive a
reticle pod having an inlet that connects or is associated with at least one purge line. For
example, the reticle pod 66 in Figures 7a, 7b, and 7c is received by a storage receptacle of
2 shelf 68 and purge lines associated therewith can provide a purge gas source to the pod.
As shown, a purge pas source is connected or associated with the shelf through a purge

15  line 76 and can communicate with the reticle ped disposed thereen. Preferably, the shelf
comprises an outlet for the purge gas source provided throngh the purge line. Exemplary
outlets for the shelf can be configured io connect or be coup]éd to an inlet of a reticle pod.
The inlet of the reticle pod can be an inlet port connected or associated with the purge line

through one or more connections, passages and outlets of the shelf.

20 Furthermore, the system of the invention comprises a storage housing having a
plurality of reticle storage receptacles. The storage housing for a system of the invention
can be any conventional storage housing including those with automation as generally
described by U.S. Patent Nos. 6,562,094 and 6,848,876 and U.S. Publication No.
2004/40158348, the contents of which are hereby incorporated by reference herein.

25  Generally, a storage housing can be used for the safe and efficient storing of reticles or
reticle pods in a clean environment. In one embodiment, reticle pods are received by a
plurality of storage receptacles disposed in the storage housing for a system of the
invention. The storage housing minimizes the amount of contaminants that can contact

reticle pods or reticles therein.

30 A storage housing for a system of the invention can also be associated with a

retrieval unit. The retrieval unit can be separate or incorporated with the storage housing



15 controller determines the motion to be performed. The robotic device can also include a gripper arm
for gripping the reticle pods in the storage housing. The gripper arm is driveable by a gripper arrn drive
for movement away from and towards the storage housing. The robotic device can comprise a vertical
column to wiiEhZH& Wipler arm is movably mounted. Vertical movementdf tHEWH B & m relative to
the vertical column 20 can be provided by a vertiddl drive. The robotic device can also include a
carriage to which the vertical column is rotatably mounted. Rotary motion of the vertical column is
capable of being provided by a rotary drive. A counterbalance for counterbalancing the gripper arm
can also be housed within the vertical column to minimize contaminant generation and to be
positioned near the center 25 of mass of the robotic device. The drive system includes a bottom drive

for driving the cayriage, %g]ﬁaowggdl%mg @ASQQ%%{QQQMQQ%?%G%&&&&?'ﬂﬁJ%HS? For

example, the storage housings can be positioned in linear rows within the enclosure. In one

embodiment, th%?’ﬁirﬁ?@%féﬁ‘ﬁ&aﬁ‘?‘ﬁ%lBﬁg‘ﬁuﬁﬁpzarlvg@osfﬂ’ﬁlgﬂwgn?f)ﬁ%‘{l@i&%mpégﬁ BE@Rfen from the
top and the bottdely¢héasing providiitg gf etoisesvedipaitrditationvith e pbdtic e vwicarsdn also

include 3 ViSionﬁyw@EQﬁ%rEﬁi@B%Whﬁ%ﬁ ms@e@r«]g@ Fﬁé‘&ﬁﬁ@s?lﬁt&fétﬁeﬁﬁgh&ﬁ% Rausiag is

occupied or em itions of the er relative to the r tacle an ether I ris
correctly grippi %‘}lg'ggtl&‘ésﬁ’gd or ?e? c‘fﬁj@’%eﬂb lﬁgigb%%’ﬁ%§% é &fgﬁ%ﬁ enclosure
also can |ncIud@@mm@é%@éﬂéﬁ%ﬂ%dlwmﬁeﬂééﬁqﬁ r*lﬂ!}é‘lﬂséii\ﬂ@és‘lbcation is
capable of beingé%a&t&%ﬂtm&h&»smagg heusipgars, prRvant santapinatiamohiiedatistypods or
reticles therein durlngnserw egg Ehﬁu é ags%\@g%xargglngﬂg@&gg%ﬁ;gm an also be associated with

the enclosure ancfn re?era , b storage housings for placing reticles into and removing reticles from

the reticle pods with t%g i[é)botlc ewcﬂe.‘7 E Sge?\ggsrobothc devic ebs‘e gn be cap Alel of seleratgng and

2 SW V ut an .
transportlng reticle po reUd%uIWI |n he enclos re an orage ousmgs n O e embodiment, a

robotic deviGe cBexprbirde foragovement of reticle pods and reticles among different storage housings.
Preferably, standard robotic devices can also be used to 10 transport reticle pods, reticles or
combinations thereof ®referetiglie thtosageb dywessp ciatepbwith @ pesviapaductoctbet. Sufhmly

semiconductor iQQl3 AR RCIHARHBRAAD MY, fiabiady qﬁ@@ﬁﬁmwga@mw& tO0)§ or extd ONE
embodiment, aér;:‘égle stor e baé/ assouatedl\(r\/lth a seml dgctgr to can %h HS% (ga%p of the

utt € Uit nto tﬁe lf cOT
features for purging con |nan I5close erein. For examp e, Ccle Storage bay

can be connectedfitdeppdirgediireddise Srevitinry Pporiiniad TREparie }Fn!eféaf?%ﬁﬁmsefé\‘? ionizer.
Furthermorng, thexspipisoneaiisio hinehasooaisjermihiheataligionstoragrbayhandcagapuse purge line
connected to 2 igfigle LIS Mstel JRieielelbn g.eemmitand clotionl QlislidiGalg/8amAax, can be

associated with one of more purge systems Areticle storage bay for a_system of the invention can

include the purg®28°cH Bita SIBFRGeSHOEEIEmRE AMeNa e s BrtHE HilRention can
also comprise aBeralityygfuretisistetor eapecbayseragamidionolpigejivse Sogrolpe it cofipirations

thereof. 8A provide a purge gas source to reticle pods 84 along both banks of the storage housing.
20 The purge gas source can comprise a source of CDA or extra CDA for removing

contaminants from a eeticle pod or reficle.

As shown, the purge lines 82 are each connected to one of the reticle storage

receptacles of the shelves 80. The storage receptacles are configured to receive the reticle

pods 84 in which a reticle can be disposed. In one embodiment, the storage housing 78

25  can comprise a plurality of shelves, which each include a plurality of storage receptacles.
The storage housing in Figure 8A also comprises conventional devices and components

for storage and transport of reticle pods and reticles therein. Preferably, a reticle storage
receptacle can be configured to receive a reticle pod having an inlet that connects or is
associated with at least ane purge line. A purge gas source can be connected or associated

30  with a shelf through a purge line. Moreover, a purge gas source can communicate with a



Figure 10 is a representation of an exemplary semiconductor tool comprising a reticle storage bay and
the storage housing in Figure 8. As shown, reticle pods 92 or 25 reticles can be transported from a
storage housing 94 to a reticle storage bay 96 associated with a semiconductor tool 98. For example,
a reticle stor¥e2083/1¢%H be associated with a conventional semiconduct33rEe#¥ 68 8uch as
lithography, etching, deposition or implantation to#ls. In order to transfer reticles between a reticle pod
and a semiconductor tool within a manufacturing facility, a pod is typically loaded either manually or by
30 automated devices on a load port of the tool. To transfer reticles, an optional input and output
device can be provided for receiving the reticles and separating the reticle pod. For example, a
handling device can be used to transfer the reticle from the door of the reticle WO
2007/149513PCT/US2007/014428 24, nto a syrface within a cle ir jtional
devices can als‘gtb%e SOé:1 ﬁ?rsgélé)f‘e? %h%%% iagﬁ?ﬂ#ﬁ?hségetxfcﬁ?mpmﬁns ?gg%gr%b%%%gﬁljt%g%ée pods for
a reticle can besesfepeimsidod iaghdary@eliffing agents used with lithography tools. Examples of
materials for a reticle pod 5 include fiber reinforced molded polymers or polytetrafluoroethylene (PTFE)
coated metals such aggitafsiresembadiarieinf Fibanventiot onosides doreanprates eriybstatebematerials

for a reticle podyBederably, Apeuicelofs fiansiioning adrlpic.fomyafveo sohakGPEsRSIE 6@ vacuum in

a semiconductor tool can be proyided. The inven iog alsq co tem lates .regigle [Riegtion and
t VES  I¢iiCle a
transport systert 6P é?(fr'ﬁ%%?;l{ﬁ‘?% e that Stores'a plurality of 10 reticies in a storage bay can be

provided.  Asiethte bentinrezp doserbat piteyhRienhar S8 ESRTLLISFIS] EXFiRSBL RS L a series of
doors for providiggimsiliaty reanualasaersiiie 1oticlecprdaphatvies thorin. Riyay circulation

system can flow, fillererl,9asge PAR! FGliEle.aRds oLt RUCIERIP P HRRLEAIAMINAII alloAesumulating
ISsar

thereon. Figurerf presentation of an exemplary 15 method of the inv ntlonlfor u{ging reticle
storage. The inVBFTEHh BrefAEEE v n din STl SR retia st BRI M P HEESRtinLSus.
Alternatively, theyptangiizp Gasludes" mplstabittted tigticlt dtsfingedlessioord 2R dvshaiptst tieatirreuitissue. Or
"substantially coptiomMpusk/” Aefinag as-3p% aktha tingeal isgue Spefpsablietyemethons 1AM includes
providing 2 gas Comprising GRAL X8 CRARSIERI0%I" 09° EMRIHITENts HeAigG.gas can be

20 provided thrgﬁ[éﬁ’ atieast one puﬁgezl?rﬁgoto e reticle storage receptacle of the storage housing for

a system of the #ffesssslerratiérmetesmictibitod cHirphie Emioitchghife e BHPEEAe pod
received by the watitéel stopagjediedaptaaieiritgtepa Hd4der N6 hiethddieompiide sronmtra iy ia seticle

disposed inghe reticle podith 106 A% COMBRIS AL ARl Gl addA did steiid A8ealibe Maiod also

comprises removing contaminants from the 25 rtetitge abnd, r%ticle d[I)'togls Fyiab e Bﬁlrge gas in step 106.
The method alsBUEBRTBFIERSFR AR AAY SHPEHPHRGTDLNE TRET a¥TREetitle pod is being purged a
step 108. And, having a fully "charged" or "fresh" desiccant, getter, or filter in the reticle pod when the

reticle is present and (e REFEFEE CPRNGRE R PYER Bystem for a bare reficle stocker is

shown in Figure 8D. In this system 140, diffusers 142 are placed above reticles 144 to
direct CDA or extra CDA 146 down across the surfaces of the reticles. The diffuser 142
20 can be placed above all the shelf locations or a number of diffusers can be positioned

between the shelf locations.

In Figure 8E, the diffuser 164 can have a number of ports distributed vertically
along the diffuser element 164 to direct CDA or extra CDA at various shelf locations
where reticles 166 are stored. The diffuser can also be incorporated into the robotic

25  system that transports the reticle to and from an interface station so that the reticle can be

purged while being removed or inserted info the system 140,

Qutlets of a shelf can also be configured to connect or be coupled to an inlet of a
reticle pod. The inlet of the reticle pod can be an inlet port cormected or associated with
the purge line through one or more connections, passages and outlets of the shelf. In one

30 embodiment, a system of the invention comprises a plurality of storage housings disposed

in a conventional enclosure. Figure 9 is a representation of an exemplary enclosure



In a preferred embodiment, the invention includes maintaining the reticle in a 30 continually purge
status with extra CDA, when possible, and when not possible, having the reticle in proximity to a
dessicant and/or getter. WO 2007/149513PCT/US2007/014428 25 In another embodiment the
invention incAtRLAHHMining the reticle in a substantially continually pufder Stat0E WAt least CDA
when the reticle is in a reticle pod and in a storagzé housing, such as a reticle pod stocker. Moreover,
when the reticle in the reticle pod is not being purged, for example when it is being transported, the
reticle is in 5 proximity to a dessicant and/or getter in the reticle pod. Moreover, the reticle when
removed from the reticle pod is substantially continually washed with at least CDA. Moreover, the
dessicant and/or getter may be capable of being recharged as the reticle pod is being purged. In

another embod&mﬁmsmg NNRRHAP Bickides: Malsiaiving dhewplicie Marneat ofakOsHiaime.purge
status with at Ieas!t CDA when the reticle is in a retticleepggua}g}dsirkg storag el%glirgg, Fu%pl as a reticle
pod stocker. MBIEEYEF, {hétngTefe & fotBetit Blrged iira reticle pod, for example when the
reticle is being trelrslioersce tyegeaslensin b?@ﬁﬁﬂi%i%‘ai%%%Wﬁﬁ%ﬁ“@%&%?‘ﬁ?ﬂ?g’%cle pod.
Moreover, the maligipiwhearserieias tonadhpriaticitupndysfyashatheaosunkthie:tinocvliipuat least CDA.
Moreover, he dessicant andior 15 gsiier maye capable, of heinaechataetasdia-etigis. pod is
being purged. HRe hvention aiso comprises systems and methods for purging reticle pods,
cleanrooms, inSBERERS MEEE C¥ GERITESE AGMBFAAES o PSR SR AFRUFE 9198 SOPEPEE Kt ation of an
exemplary systesmof thdciayedtionetideshitm ik etepete hodsdrt isf ABeawwinsivre d Thitlensloswréconductor

manufacturing fagilty J86,oLhgS¥SaRIrl 8468 SPLORIRRAOV AR SYI BN RS aRIIRsWIth the
facility. Preferably, the Eu%e system %nctllu es plléralggieosftgu%gne lines with one or more purge lines
being associatd® W ERETAEREF W B ImBATMENE pirge Tines can connect to the facility through
one or more inlets thereto. Each inlet can also comprise diffuser elements as described herein. The 25

system of the inventidiPCaFBRIvide AR SHR B oMt L ESHRPFE TS H SRS R DR e efirably, extra
CDA. Additionalmdhiesysiciss TBdncami copiprise wtidbaizeradsdeinied withetfeper gensystém 185. The
ionizer can be agsagiatetoiialdeast pRARALDERIHGIMO! RERMETor controlling the drive
system of the robotic device can calculate a profile of a commanded motion before the
motion is performed. The controller can also recalculate a profile multiple times until the
15 controller determines the motion to be performed. The robotic device can also include a
gripper arm for gripping the reticle pods in the storage housing. The gripper arm is
driveable by a gripper arm drive for movement away from and towards the storage
housing. The robotic device can comprise a vertical column to which the gripper arm is
movably mounted. Vertical movement of the gripper arm relative to the vertical column
20  can be provided by a vertical drive. The robotic device can also include a carriage to

which the vertical calumn is rotatably mounted.

Rotary motion of the vertical column is capabie of being provided by a rotary drive.

A counterbalance for counterbalancing the gripper arm can also be housed within the
vertical column to minimize contaminant generation and to be positioned near the center

25  of mass of the robotic device. The drive system includes a bottom drive for driving the
carriage of the robotic device alongside the storage housings of the enclosure. For
example, the storage housings can be positioned in linear rows within the enclosure. In

one embodiment, the drive system can include a top drive so that the robotic device can be
driven from the top and the bottom, thereby providing precise vertical orientation. The

30 robotic device can also include a vision systern for determining whether a storage
receptacie of the storage housing is occupied or empty, positions of the gripper relative to

the receptacie and whether the gripper is cotrectly gripping a reticle pod or reticle.



of the purge system.-The system of the invention can also include a purge gas source 30 connected to
the purge system that comprises a source of CDA, extra CDA or dry inert gases such as nitrogen. A
preferred embodiment of the invention uses extra CDA. The WO 2007/149513PCT/US2007/014428
26 system 18VOHAAE Bomprise a plurality filter or filter members 188. PreféraBi) & ters 188 can
be particulate filters. The filters can also comprisé3a variety of constructions. In one embodiment, each
filter provides for a fluid-permeable, high efficiency, low-pressure drop, adsorptive composite filter such
as generally described by 5 U.S. Patent Nos. 7,014,693, 6,761,753, 6,610,128, and 6,447,584, the
contents of which are hereby incorporated by reference herein. For example, adsorptive media for the
filter can include, without limitation, chemisorptive or physisorptive media and combinations thereof.

Other media for the fikgE canLRMRILESIOL:R1ANRIGLHIERARE WeRAilisr et vbichcan also be
used in combination or. along with adsprptive media., 10Preferably, the filters 188 of Figure 12 can
comprise, for egg%cﬁle?ﬁféﬁ tosre[_jil;cl?’i()’ f%%%n_ffﬁé:? ‘%J é’gg‘?ﬂf%rls&%%eg %’é’ﬁ“ rt(lia’Fn_SE)%I’(E‘1 eag %ﬁ]‘%sés from a
gas flow path ptesaiexgtheretntzaten THsespsrderadpomtides depdrdurined e tip@brsiel 190 of
the manufacturirgitacilitypd8epdmiane asmbedinmenbohespisriiu titesdtanmalaa pedressporated,
mounted or,coupled 19,5, 199 FSUIRN AR BLIDS.PRGT a0 DI WA i RSiReahle: The
chemisorptive fi ters can be élsp sed &bove partlcu?ate Ilters” For example, each chemisarptive filter

can be disposetiadRh®it f54ohartiErIBIHNe ot cABsRL AR & %ilEaR N Yofifiie at8with a
surface of the pasbiguskalie: fiteck giefoselraickevfioon egioridOte khé chegrdonsing. aid gpearticulate

filters can be indlid GARMMUNGAIANJEAE a7 PREAD AiGBRIER Al YcormRdseatieRiee gas
source, gases 20 provided or circulated‘b%ﬁa fan tol\;ver, cir{gul(?ti n airdhandler, akgu Q(?ndler or
combinations tHEIE%F o Rh ERTRES R Bt L R R B A R ISR PR P IR H A  Gas
streams caf passntrroutsticdleetemistepivedittinatinbctsaef prartictidreres bohesypaitied ate filters
remove particukigs {TemitrdgasstseRNsas thansttaanpaeaas daanghdP miepadlyy, teeHiligrs of Figure
12 can permit a;purge gas %&Lrnqg}% e uniformly 25 throughout an interior of the cleanroom. By
uniformly circulating a purge gas such as CDA or extra CDA throughout the cleanroom, the amount of
potential contaminant% exposegd %o th(—g reti%l ods or reticles IQe&eim can be mig&@gg&ilg one
embodiment, a purge &y e e A BE L & R TR TR e S i A ST AN g e 2yafems can
comprise a pluregipaieage s fewreschinayigs e Feraraipgy diihate disriorsdigerdn. For

15 example, the reticle storage bay can be connected to a purge line for providing a purge gas.
The purge line can comprise an jonizer. Furthermeore, the semiconductor tool associated
with the reticle storage bay can comprise a purge line connected to a reticle fixture therein.
Preferably, a semiconductor tool or reticle storage bay can be associated with one or more
purge systems. A reticle storage bay for a systemn of the invenfion can include the purge

20 cornﬁonents of a storage housing and enclosure. A system of the invention can also
comprise a plurality of reticle storage bays or semiconductor process tools and

combinations thereof.

Figure 10 is a representation of an exemplary semiconductor tool comprising a

reticle storage bay and the storage housing in Figure 8. As shown, reticle pods 92 or

25  yeticles can be transported from a storage housing 94 to a reticle storage bay 96 associated
with a semiconductor tool 98. For example, a reticle storage bay can be associated with a
conventional semiconductor process tocl such as lithography, etching, deposition or
implantation tools. In order to transfer reticles between a reticle pod and a semiconductor

too} within a manufacturing facility, a pod is typically loaded either manually or by

30  automated devices on a load port of the tool. To transfer reticles, an optional input and
output device can be provided for receiving the reficles and separating the reticle pod. For

example, a handling device can be used to transfer the reticle from the door of the reticle



30 purge gas source to reticle pods or reticles within the cleanroom as each is transported or used.
The purge gas source can comprise a source of CD A or extra CDA for removing WO
2007/149513PCT/US2007/014428 27 contaminants from the reticle pods or reticles. Purge gases can
remove tracéX@att9akts by entraining them in the gas flow.  In one @%Hﬁ?ﬂ‘?é/m‘?ﬁ?rging via the
system 184 of the invention can dislodge and renibve particulates and other contaminants such as
those associated with filters. Purging 5 with CDA or extra CDA also can maintain and control the
humidity levels within the cleanroom 194. For example, the system of the invention can dehumidify the
cleanroom. Moreover, a purge line for a system of the invention can be associated with the stockers,
libraries and tools of a cleanroom, maintaining a concentration of less than about 10 ppb of water

therein. 10As showgy, aftel, (B8 OSSR SAM ARSI IO ER sheMisqmlve.and Raricuais filters, the

stream is introduced to the cleanroom 194. The filters can partially, substantially or completely filter the
gas stream froffgpsftictrdrEcaaB s lants. In one embodiment, the filters are in fluid
conununication with the cleanroom 194 via the gas steam. The invention contemplates partially,
substantially or entirely pasgirdeHisnestdesinto opds iRterpifi§ecaads sarvertivkevat@atitbdtican

comprise tools 3 @&hikghigRnty Qssdo s tialypeiphp 368l heEcimplhecsanivaag Usios iatfgetlring facility
186 can alsp compriss ninoul InHaa. S RS sk URiRiss e sa binalionabereot.
Moreover, the famﬁty also can comprise conventional dévices and components for storage, inspection
and transport ofEtRIE HBHREERY FEFNE HARRY o RfiRniAlse SRBH BRY Samp LRI P aERig and
methods for purgieiiyketigle hsfradiipnrateds: RrreticitionspecticiviarBontamealsbecopyesseedne or more
stockers as desgfibed hereimicondiotYRifNesARd fRethads ehthpiaxentiaRsesmkapresd individually
or in combination tq control| the ry%chanisms of coptaminat and.g(?rticql%

. ra-nc e Drotecijon an anr‘ o1t syatem. For dﬁ:xarn e, an f EXET %Eestt%gsng E)Purlla i%;[ gp ch stage
of reticle use and's oPage. or exam g, as'described, a conventional reticle inspection area can be

purged vial8 pureiislesis sstoresccmrartetiproidedpurge system that comprises a supply of CDA, extra
CDA or thy inert gases such as nitrogen. In one embodiment, the purge of the inspection area can be
an individual or discortimizies stetide paygescthardnvéhtio seriosintenipthiess plevidingtisecticle pod
with continuoussgediSEREHIN WS MBSk Hafy HERRNTHONRY SoRHEGS ABYAE OF RiidRSIGRARL Member as
S0described hereln, can al20.R% 28d SIMHAY sty RIS S RIS AL LEHTET PR 2 RAF
contaminants from accumulating thereon. Figure 11 is a representation of an exemplary
15 method of the invention for purging reticle storage. The invention provides a method for
purging reticle storage, which can be continuous. Alternatively, the purging can be “most
of the time” defined as more than half of the time at issue. Or “substantially continuously”
defined as 20% of the time at issue. Preferably, the method 100 includes providing a gas
comprising CDA or extra CDA in step 102. In one embodiment, the purge gas can be
20 provided through at least one purge line to the reticle storage receptacle of the storage
housing for a system of the invention. Furthermore, the method comprises introducing the
gas to a reticle pod received by the reticle storage receptacle in step 104. The method
comprises contacting a reticle disposed in the reticle pod with the gas comprising CDA or
extra CDA in step 105, The method also comprises removing contaminants from the
25 reticle and reticle pod via the purge gas in step 106. The method also comprises
recharging a getter, desiccant, or filter as the reticle pod is being purged a step 108. And,
having a fully “charged” or “fresh™ desiccant, geiter, or fiiter in the reticle pod when the

reticle is present and purging is not occurring. See step 108.5.

In a preferred embodiment, the invention includes maintaining the reticle in a
30  continually purge status with extra CDA, when possible, and when not possible, having

the reticle in proximity to a dessicant and/or getter.



WO 2007/149513PCT/US2007/014428 28 stocker, library, tool, cleanroom or inspection area that is
substantially or completely sealed. During transportation of a reticle and standby within a tool or

photo bay, passive AMC filtration can also be provided to avoid contamination. Similarl%% continuous or

5 discontinud{R PG ith CDA, extra CDA or dry inert gases may be preformed durag

transportation of a reticle and standby within a todf or photobay. For a library, CDA, extra CDA or dry
inert gases can be provided thereto, which may increase purified air flows for the entire tool.
Exemplary inert purge gas can include dry argon or nitrogen. In one embodiment, Figure 13 is a
representation of an exemplary reticle cassette of the invention. 10 Preferably, the reticle cassette can
permit a purge gas to circulate uniformly throughout an interior thereof. By uniformly circulating a

purge gas such as CIpA grendra.GRA: e puaRowtdhaisRsaritReth eamaupizoROtRAbR| gondaminants
exposed to the reticles éli%erein_ can be minimized. As thvﬁbg:e reti&le cq%s?ette 198.cpemg5ises a
wit

plurality of reticTA SHATESM £ORMIA ¥ BT84 81 BE AL A It N (e 1B one mbodiment, a

purge system cad beaastsoeatodsivithstith anaseitde Pod erakap|Moiseviiu e taptisiciudis a plurality
of purge lines wilivrasta RUrgeding; haigscennsetasddotikn passetig dhepttvantieaandsmiplates use of
a diffuser af the 0kl S0 deleis,easari e A'Sh ARURRR.E are Eiea.chalrbylaniel gas entering
each cassette ffom the associate purge m%. The diffuser ca be mounted at the purge line inlet or
injector 20 port®meted e tteorele h 8Wuife SR HN Fo iR alln dresds Wish &ttt e ssette. For
example, the inletiotet;aneliesbitedt widhoagdiffu servdie menitlboidmipioaeidiffud es Blemugitspade described
herein. For the {Seggqlpggmt_te of Figure 13, an ionizer can be associated with at least one of the purge
lines of the purge system. In one embodiment, the cassette can store or hold a 25 plurality of

conventional reticles, gach comprising a auariz, matgrial, [ne £asals 9aRGEA: SR RIseSa door
portion 210, which forms a hermetically sealed spaceto = | i .
10 the time purge status with at least CDA when the reticle is in a reticle pod and in a storage

housing, such as a reticle pod stocker. Moreover, when the reticle is not being purged in a
reticle pod, for example when the reticle is being transported, the reticle is in proximity to
a dessicant and/or getter.in the reticle pod. Moreover, the reticle when removed from the
reticle pod is washed most of the time with at least CDA. Moreover, the dessicant and/or

15  getter may be capable of being recharged as the reticle pod is being purged.

The invention also comprises systems and methods for purging reticle pods,

cleanrooms, inspection areas, stockers and libraries, For example, Figure 12 is a

representation of an exemplary system of the invention, As shown, the system 184 is

20  associated with a semiconductor manufacturing facility 186. The system 184 can

comprise a purge systeml85 associated with the facility. Preferably, the purge system

includes a plurality of purge lines with one or more purge lines being associated with the

facility. In one embodiment, purge lines can conmnect to the facility through one or more

inlets thereto. Each inlet can also comprise diffuser elements as described herein. The

25 system of the invention can provide periodic or continuous purge comprising CDA or,
preferably, extra CDA,

Additionally, the system 184 can comprise an ionizer associated with the purge
system 185. The ionizer can be associated with at least one of the plurality of purge lines
of the purge system. The system of the invention can also include a purge gas source

30  connected to the purge system that comprises a source of CDA, extra CDA or dry inert

gases such as nitrogen. A preferred embodiment of the invention uses extra CDA. The



provide a controlled environment. Within the sealed environment, a reticle can be stored. The reticle
can comprise quartz blanks, photomasks or substrates that are susceptible to damage from
particulates and gas-phase chemical contaminants. Generally, purging the 30 hermetically sealed
space can refdee st contaminants by entraining them in the gas flonwPFR§HeMM2EDA or extra
CDA also can maintain and control the humidity 1&¥els WO 2007/149513PCT/US2007/014428 29
within the cassette. Moreover, a purge line for the cassette can be associated therewith to purge
contaminants and maintain a concentration of less than about 10 ppb of water therein. As shown, the
purge line 200 in Figure 13 provides a purge gas source to reticles 5 along at least one bait 202 of the
cassette. The purge gas source can comprise a source of CDA or extra CDA for removing

contaminants fro ?QQ e,/ szs%h%vévrp pﬂaﬁ f:p% ﬁe Ilpe H%} %Off,ﬁannpgm%onn%edf;o tk}eias%hone of the
el [o}

banks 202 of th@( fncle casse nks ate configured to receive a plurali ty 7 of relicles with
each disposed #srFetigfe 41bt D0 r2piateiabijteme cgg%é'ﬁé@féaﬁabeaé‘iﬁhﬁgmfébs?oacdﬁfﬁ%é’gt least one
inlet 205 that 1G@aanefdssor & agsoeiatediniin, atdaasienepyigs lifve. A hitgegazsielidghcan be

connected or aggpGialaf w&fh?egmk&éﬁhgdma%&t%&%%wfﬁm&% line, MOIBO ViRle R4S 9as

source can communicdte with a reticl tact with a slot. An exemplary cassette also

comprises & filtét %ﬂgﬁﬁ%%g’&‘é@fgﬁbﬁl LdermBaHid Hodlf Mt m&inis c¢ P mber of
Figure 13 can havéaashariatyrpéedsiructionsce dereinf Wmmmmd@@dmﬂadlm@pém@alﬁb?rhlgh

efficiency, low- n.rﬁﬁﬁmeder%}@dﬁgmmﬁom&%ﬁaaﬁh@bsygpsasrgmeméwmﬂbﬁ&m&ss Patent
Nos. 7,014,693 6 76 78% 6 61£ 8, &Q‘}ﬁ 447 584, the c ntents 0 Wﬂgp are Iiﬁ‘pgyﬁpcorporated
u

cqmiprise, exam
by reference hereln or examrﬁ 8sorpt|ve media oﬂh fercantingl or example,

chemisorptive opediums, which can also be used in combination or alnng with adsorptwe media.

i0 Preferably, the filters 188 of Figure 12 can comprise, for example, HEPA or ULPA
type filters. These filter types can remove particulates from a gas flow path passing
therethrough. The system 184 can be disposed in a first or upper level 190 of the
manufacturing facility 186. In one embodiment, chemisorptive filters can also be
incorporated, mounted or coupled to a floor region 192 of the upper level] 90, which is
15  fluid permeable. The chemisorptive filters can be disposed above particulate filters. For
example, each chemisorptive filter can be disposed adiacent to a particulate filter. The
chemisorptive filters can communicate with a surface of the particulate filters disposed on
the floor region 192. The chemisorptive and particulate filters can be in fluid
communication via a gas stream, which preferably comprises the purge gas source, gases
20 provided or circulated by a fan tower, circulation air handler, makeup handler or
combinations thereof. The chemisorptive filters can remove contaminants present in a gas.
Gas streams can pass through the chemisorptive filter and contact particulate filters. The

particulate filters remove particulates from the gas stream as the stream passes through.

Preferably, the filters of Figure 12 can permit a purge gas to circulate uniformiy

25  throughout an interior of the cleanrcom. By uniformly circulating a purge gas such as
CDA or extra CDA throughout the cleanroom, the amount of potential contaminants
exposed to the reticle pods or reticles therein can be minimized. In one embodiment, a
purge system. can be associated with the cleanroom. Exemplary purge systems can
comprise a plurality of purge lines as described herein. The purge lines can provide a

30  purge gas source fo reticle pods or reticles within the cleanroom as each is transported or

used. The purge gas source can comprise a source of CD A or extra CDA for removing



20 physisorptive media and combinations thereof. Other media for the filter can comprise, without
limitation, HEPA or ULPA filter mediums, which can also be used in combination or along with
adsorptive media. Preferably, the cassette of the invention can comprise a passive purifier or
desiccant meYRE7ELSAplary passive purifiers or desiccant members ca?f%éHﬁ%’@"t’ﬂ@%ent of
contaminants that may contact the reticle. 25In oA embodiment, the cassette can be compatible with
standard cleaning agents used in semiconductor manufacturing facilities. Examples of materials for a
reticle cassette include fiber reinforced molded polymers or PTFE coated metals such as aluminum or
titanium. The invention also contemplates any suitable materials for a cassette. Preferably, a device
for transitioning a reticle from atmospheric pressure to 30 vacuum in a semiconductor tool can be

provided. The i@x&t&ﬁ%@&&%@@&ﬂ@g&@59&&1@:&!%%@55&@qatﬁa@ﬁe%tu%x_é%ﬁmasegample, an
indexer that stores a plurality of WO 2007/149513PCT/US2007/014428 30 reticles in a storage bay

can be provide®Y RAFHEPSBEB e 3588e 198 can include an internal diffuser element. Exemplary
diffusers include those comprising TEFLON (E. ). du Pont de Nemours and Company, 1007 Market
Street, Wilmington, D&l cntoEDey. THESHSIYA besveke 168 ehihuisyrripnsrediserest¥ne door
member 210. Praferatdyrtihigabdaad sipmbeitcandaninini asthasecasespisedneitisitgreompgising a roll top

configuratian. . Kigusg 44 o4 ERIeSRNIPR.ehanSARMBlaR TBlclRARsSPIe & Indnipvgption.

Preferably, the reticle cassette can permit a purge gas to circulate uniformly throughout an interior

thereof. By unif6\iRPeFcl t&tidg gl dhs WoEr 2L BHREPER I ARIEG, RS HHE s sette, the

amount of poteMietecentapimante fposadttmthé thetivlestion can be associated with the stockers,

libraries and tools of 2 cleanroom, maintaining a concentration of less than about 10 ppb

of water therein.

10 As shown, after the gas stream passes through the chemisorptive and particulate
filters, the stream is inttoduced to the cleanroom 194. The filters can partially,
substantially or completely filter the gas stream from particulates and contaminants. In
one embodiment, the filters are in fluid communication with the cleanroom 194 via the gas
stream. The invention contemplates partially, substantially or entirely purging the

15 cleanroom via the purge gas source. The cleanroom can comprise tools 196, which are
substantially disposed therein. The semiconductor manufacturing facility 186 can also
comprise, without limitation, reticle pods, stockers, libraries or combinations therg.of.
Moreover, the facility also can comprise conventional devices and components for storage,
inspection and transport of reticle pods and reticies therein. The invention alsc comprises

20 systems and methods for purging reticle inspection areas. A reticle inspection arca can

also comprise one or more stockers as described herein.

The systems and methods of the invention can be used individually or in
combination to control the mechanisms of contaminate and particulate formations at each
stage of reticle use and storage. For example, as described, a2 conventional reticle

25  inspection area can be purged via a purge gas source connected to the purge system that
comprises a supply of CDA, extra CDA or dry inert gases such as nitrogen. In one
embodiment, the purge of the inspection area can be an individual or discontinuous reticle
purge. The invention also contemplates providing a reticle pod with continuous or
discontinuous purges. For a discontinuous purge, a purifier or desiccant member as

30  described herein can also be used. Similarly, a discontinuous purge can be used for a pod,



10 therein can be minimized. As shown, the reticle cassette 212 comprises a plurality of reticle slots
214, which can each be associated with a reticle. In one embodiment, a purge system can be
associated with the cassette. Exemplary purge systems can comprise at least one purge line as
described hekgidHd%ttge lines 216 in Figure 14 provide a purge gas sBUFEESEIYEt e along both
banks 218 of the cassette. The purge gas source*an 15 comprise a source of CDA or extra CDA for
removing contaminants from a reticle. As shown, one or more purge line inlets 220 can be
connected to at least one of the banks 218 of the reticle cassette 212. The banks are configured to
receive a plurality of reticles with each disposed in a reticle slot 214. Preferably, the cassette can be
configured to comprise at least one inlet 220 that connects or is associated with at least one purge
iine. 20 A purge,ggs, squice canPe.conneeied oLassasialed Wilh @ bankakie sAssRiiRoudn a
purge line. Moreover, a pu%‘e gas source can cornmunicate with a reticle disposed in contact with a
slot. An exempF&A)Fassette also comprises a filter member 222, preferably, a permeable getter filter
member. In one embodiment, an inlet 220 of the cassette 212 can include an internal diffuser 25
element. Exemplary diffuserteksmettenefiaethssmé shnlsingtir Eltelghotd b PoAtsENemours
and Company, AQRY ieskeh SireskoWirpingian, D elunpentafftliohhesiakikleycassaiienilar can also
comprise at leagl, One.ionl BIEmRel g2 il SLetab o ANe A0SRINCHIE LD INIBIAR PRASS
requirements by comprlsmgpa Fetractabre cénﬁgurat;on. For examg e, the purge system forthe
cassette of Figdfnspegaivnriadetigdompiapdy Bithin g rherirtrtatc AP e iR @t Bhnected
thereto. The invenhost apniem pistesisk:gievlidiugercat, thbithletapfisackss piciBedagsietes fehich causes
a more even digtribuion \WO 200140 3PSaldb) BR00H Addetad) abopsepiping eashsassette

from the associated purge line. The ditffuser can be mounted ?ilt the tﬁ:'l'g%gs!s.ig‘t% ir}lﬁ}eozg‘iigl%cotor port of

the cassette or SEPREBENeF IR b ERTEHRPS HHL TR fridthe cassette. For example, the inlet
can be fittd@ witbrededitflys Sreatticle nes e naplapymitfunseeiepfersiscalacdastripbythrenet S Bor the
reticle cassette @fdrigutrids arBPNIARGGEN bRaRIgalgmhyiipal ARt ANEDA or extra CDA

throughout the cassette, the amount of potential contaminants exposed to the reticles

therein can be minimized. As shown, the reticle cassette 198 comprises pliurality of

reticle slots 204, which can each be associated with a reticle.

15 In one embodiment, a purge system can be associated with the cassette. For
example, the purge system includes a plurality of purge lines with each purge line being
connected to the cassette. The invention contemplates use of a diffuser at the inlet of each
reticle cassette, which causes a more even distribution of gas entering each cassette from
the associated purge line. The diffuser can be mounted at the purge line inlet or injector

20  port of the cassette or at the outlet of the purge line, where gas flows into the cassette. For
example, the inlet 205 can be fitted with a diffuser element. Exemplary diffuser elements

are described herein.

Tor the reticle cassette of Figure 13, an ionizer can be associated with at least one

of the purge lines of the purge system. In one embodiment, the cassette can store or hold a

25 plumality of conventional reticles, each comprising a quartz material. The cassefte
generally comprises a door portion 210, which forms a hermetically sealed space to
provide a controlled environment. Within the sealed environment, a reficle can be stored.

The reticle can comprise quariz blanks, photomasks or substrates that are susceptible to
damage from particulates and gas-phase chemical contaminants. Generally, purging the

30  hermetically sealed space can removes trace contaminants by entraining them in the gas

flow. Purging with CDA or extra CDA also can maintain and control the humidity levels



of the purge lines of the purge system. In one embodiment, the cassette can store or hold a plurality
conventional reticles, each comprising a quartz material. The cassette generally comprises a door
portion, which forms a hermetically sealed space to provide a controlled environment. Within the
sealed envirdWheii/1d%dEficle can be stored. The reticle 10 can .comprise BfuBfiz28834ksi28hotomasks
or substrates that are susceptible to damage fror#*particulates and gas-phase chemical contaminants.
Generally, purging the hermetically sealed space can removes trace contaminants by entraining them
in the gas flow. Purging with CDA or extra CDA also can maintain and control the humidity levels
within the cassette. Moreover, a purge line for the cassette can be associated therewith to purge 15
contaminants and maintain a concentration of less than about 10 ppb of water therein. The filter

member of Figure, 14 gan have arie‘t)é of constwl%tif%n each of whi%h providee% c}gr a ﬂ'%f}i,d{ ermeable,
e

high efficiency,T’dvmvl-rb?e%gﬁsrség%fr’op,Oarl?j%ofpﬁ\?é“g%mposﬁe ifer St as aglswsg%a[fy g&bed y U.S.

Patent Nos. 7,0ME693n5:PeRMS 3¢ BRORIE2 Aefcensationsal fne domeabeybf (vmigh erevhereby
incorporated byatesence herein. For 20 example, adsorptive media for the filter can include, for
example, chemisorptive or physisorptive media and combinations thereof. Other media for the filter

can comprise, withoutJigiialignsEHERA and3ddAn L edipisanich.canalsnhke isadidtgombination

or along with adsorptive media. Pref ralgl , the cassette of the invention can comprise %Egﬁsive
r

purifier or desicEaR# hFHEP EEMSAY PaSARE hu il PSP FRLTRES CSHBRE A Y uce the
extent of contarRivaras aea ) dontameties reaithminantinfione e rofdelinfentheqe.caguttelisan be

compatible withxatandaedrisaningagriota: usstbir semiCanty oWy saRrubacibERgtaciltesrizxamples of
matenials for a igligle,casseiig e e IRe. slolaeed NAUEC RIS B GLECRRE caalgd figtals such
as aluminum or titanium. The invention also onterr%plates any suitable materials for a 30cassette.

¥

Preferably, a déffte ForiraRYitiBisigssetist AR PofnitmEdh fefROPIESRIris 1S Gaedals #P3 that
semiconduétor tomhean deiprosidéded kétinwe rten alspomatdinmplatepargé/Ers source can be

2007/149513P G {hLed@Qf/RL4L8 S8R IR UCR AN QleGion AR LRRARR'Y SHaleMnd OfRXaR!e, an indexer

that stores a pIuElarIigy of rsegiglcescin a g&l%g%ea?ca n k;ce. gvgge%é d4in Fi%irg %’5 iS a Egpre&gntation of
an exemplary eXpanding Stack o tie mventon. refefab Y, th expanding 36N permit a
purge gas to cir@iﬁf&tﬁﬂ@hiﬂf&ﬁ#ﬁy alsc comprises a filter member 208, preferably, a permeable getter

filter member. )

15 The filter member of Figure 13 can have a variety of constructions each of which -
provides for a fluid-permeable, high efficiency, low-pressure drop, adsorptive composite
filter such as generally described by U.S. Patent Nos. 7,014,693, 6,761,753, 6,610,128,
and 6,447,584, the contents of which are hereby incorporated by reference herein. For
example, adsorptive media for the filter can include, for example, chemisorptive or

20  physisorptive media and combinations thereof. Other media for the filter can comprise,
without limitation, HEPA or ULPA filter mediums, which can also be used in combination
or along with adsorptive media. Preferably, the cassette of the invention can comprise a
passive purifier or desiccant member. Exemplary passive purifiers or desiccant members

can reduce the extent of contaminants that may contact the reticle.

25 In one embodiment, the cessette can be compatible with standard cleaning agents
used in semiconductor manufacturing facilities. Examples of materials for a reticle
cassette include fiber reinforced molded polymers or FTFE coated metals such as
aluminum or titanium. The invention also contemplates any suitable materials for a
cassette. Preferably, a device for transitioning a reticle from atmospheric pressure to

30  vacuum in a semiconductor tool can be provided. The invention also comemplates a

reticle protection and transport system. For example, an indexer that stores a plurality of



5 throughout an interior of a reticle pod container or pod 228 associated therewith. In one embodiment,
the reticle pod can be a SWIFas described herein. By uniformly circulating a purge gas such as CDA
or extra CDA throughout the pod, the amount of potential contaminants exposed to the reticles therein
can be mininftR&"A44¢Abwn, the expanding stack can comprise a pluralityof Fet&'Pst€ which can
each be associated with a reticle 10 230. A purge*8ystem can also be associated with each pod. The
purge gas source can comprise a source of CDA or extra CDA for removing contaminants from a
reticle. A purge system can also be associated with one or more reticle pods. Exemplary purge
systems can comprise at least one purge line as described herein. A purge line can provide a purge
gas source to each reticle disposed in the pods. The purge gas source can 15 comprise a source of

CDA or extra CRA for femoeying ¢anaminanss;fem Al alicl9os of HPeLIRRNIPLAaLk.af Floure 15
can include a lift member 232 Tor operably rwsw:g or Iow_erln%a retlcle%%gd cover 234 E}ﬁgrowde for

access to a retiClE TR TR el vERle FEEEREAURFHE TSMaAmR ¢ B hod domes.
For example, thé: |Fontambemears beddedeutimglyl 0idderkst &tortucleohemisrPthaiars 4889%%ated with

the 20 stack. Thestagkicanaleo e suPstaniialpries rboeiRrdothaWRBRANS, Trstimarrkother
contaminang gegeratin% components. These features can also he external to th% sta%k.nAs described,

the reticle pod R iR e SR O Mot RS A STEIREh Y S36PPTER A y,og diftuger element can
comprise TEFLON (E. |. du Pont de Nemours and Company, 1007 Market Street, Wilmington,

Delaware 19898). In dig*&mbfofirh RS siA RRe?P S THRDY HUBIC SRSTSHECh e L B Fiiter
member 238. The:fxiéyndirgaicickalawsdiopaoses piqagysreticleulathimioerdiabkovngtivottn -

compromising the.KicraeRdroNmeaL @l Rs URSIHGlEIeHasR0giRtetiNaeMiA. or kel @fRNPle, the
purge system fol{“the Stgtct of Fi ure 1}§ can in(%Iu ea Iurgli%gﬁrpuar%%hlines ¥gith etgche%U{ e line being
connected therdts #He |nveenﬁ%sn°08’nEe?n"b’i‘é’t“ens OsE%TNIA SR AT thE M o e Sen FECR container

associated (vithtiseesaer, MeHEniekgde s sioreethenrefislalsasrstico? thromugitsas tRbfHNe efssociated
purge line. The @fiseloaam HavMébc20 Ba0H ¥O bof?4tel/ WHR A Q410442 Srd muadiited ot fhezpurge line

inlet or inector oL i GoolalBets YAl e Aulekof enuia dine. Whete 8 lasdliecein. For

&
example, the inlét can be fitted with_a diffuser element. Exemplary diffuser elements are described

if ] plar ;
herein. For the SBRICT PIERGERE 55 AFFTORIIIPEHR DS RRERG A4S %%?H’h?‘l%ﬁgtlé’ﬁ’é"&dﬁw%p“ge

gas source to reticles along both banks 218 of the cassette. The purgé gas source can

15 comprise a source of CDA or extra CDA for removing contaminants from a reticle.

As shown, one or more purge line inlets 220 can be commected to at least one of the
banks 218 of the reticle cassette 212. The banks are configured to receive a plurality of
reticles with each disposed in a reticle slot 214. Preferably, the cassette can be configured
to comprise at least one inlet 220 that connects or is associated with at least one purge hine.

20 A purge gas source can be connected or associated with a bank of the cassette through a
purge line. Morcover, a purge gas source can communicate with a reticle disposed in
contact with a slot. An exemp]z.ary cassette also oc;mpti ses a filter member 222, preferably,

a permeable getter filter member.

In one embodiment, an inlet 220 of the cassette 212 can include an internal diffuser

25  element. Exemplary diffuser elements include those comprising TEFLON (E. L. du Pont
de Nemours and Company, 1007 Market Street, Wilmingion, Delaware 19898). The
reticle cassette 212 can alse comprise at least one door member 224, Preferably, the door

member can minimize space requirements by comprising a retraciable configuration.

For example, the purge system for the cassette of Figure 14 can include a plurality
30  of purge lines with each purge line being connected thereto. The invention contemplates

use of a diffuser at the inlet of each reticle cassette, which causes a more even distribution



5 purge lines of the purge system. In one embodiment, the stack can store or hold a plurality
conventional reticles, each comprising a quartz material. The reticle containers or pods associated
with the stack generally comprise a door portion, which forms a hermetically sealed space to provide a
controlled erWIRGHATEALSWithin the sealed environment, a reticle can be stér&&5¥{&ttkiéfe can
comprise quartz blanks, photomasks or substrate® that are 10 susceptible to damage from particulates
and gas-phase chemical contaminants. Generally, purging the hermetically sealed space can removes
trace contaminants by entraining them in the gas flow. Purging with CA or extra CDA also can
maintain and control the humidity levels within the containers. Moreover, a purge line for the container
can be associated therewith to purge contaminants and maintain a concentration of less than about

£510 Ppb of Walel [NeliRg cpcth IR MRMCIARNLIEWE A 68N ARG AU IEHRANRE cllons

each of which provides fora fluid-permeable, high efficiency, low-pressure drop, adsorptive composite
filter such as g@h&iamyraederpalEbyF irscipaRer: Ridhe P51t 8325 92 PUFss o8 B3 3188 12
6,447,584, the vhategts Gbwhickvate herely. inborperatdel herefieternoebhdraed. Wby 20i8kasnple,

adsorptive mediafar,the fillencaninslioaine el -shemisarptive or physisorptive media and
combinations thereof. Other media for the filter can comprise, without limitation, HEPA or ULPA filter

mediums, hich can 2E0RSHRINLANNIRALRD O AONAVAIROIIE QMR JiGdpygntion also
contemplates any sui a?ble_ma &rials 1or a stack. pPrefera y, a 25 device for transitioning a reticle from-
atmospheric prebsrerrasiingn el ha RO RsRTRr Brogs ae bt dirretdbr v ira s dRitdnductor
tool can be proyidetiryTdeiambsniio reaido cantesopiatisiapar gtiate proteetio Manchésettrsporraistem. Figure

16 is a represeqiationohan MRl EERARHIng Riackiefthenvenien «J hesiack ohkiadie 16 can
comprise each of the features, . com oner;ﬁs and structures as d?scrib for gi}%gre ,],g Per%‘?rably, the

30 expanding sTAERH5%an Wé%t HFFE S RIPENa TSN tRFotighSut an interiof of a reticle

container &9 poeeR4RmpEechunst: tHenksyithotnmesks ensiedirte thatie fufesatinirite damage from

particulates and gas-phase chemical contaminants. Generally, purging the hermetiéally
sealed space can removes trace contaminants by entraining them in the gas flow. Purging
with CDA or extra CDA also can maintain and control the humidity levels within the
cassette. Moreover, a purge line for the cassette can be associated therewith to purge

15  contaminants and maintain a concentration of less than about 10 ppb of water therein.

The filter member of Figure 14 can have a variety of constructions each of which

provides for a fluid-permeable, high efficiency, low-pressure drop, adsorptive composite

filter such as generally described by U.S. Patent Nog. 7,014,693, 6,761,753, 6,610,128,

and 6,447,584, the contents of which are hereby incorporated by reference herein. For

20 example, adsorptive media for the filter can include, for example, chemisorptive or
physisorptive media and combinations thereof. Other media for the filter can comprise,
without limitation, HEPA or ULPA filter mediums, which can also be used in combination

or along with adsorptive media. Preferably, the cassette of the invention can comprise a
passive purifier or desiccant member. Exemplary passive purifiers or desiccant members

25  canreduce the exfent of contaminants that may contact the reticle.

In one embodiment, the cassette can be compatible with standard cleaning agents
used in semiconductor manufacturing facibities. Examples of materials for a reticle
cassette include fiber reinforced molded polymers or PTFE coated metals such as
aluminum or titanium. The invention also contemplates any suitable materials for a

30 cassette. Preferably, a device for mransitioning a reticle from atmospheric pressure to

vacuum in & serniconducter tool can be provided. The invention also contemplates a



WO 2007/149513PCT/US2007/014428 34 can be comparable to a SMIF type pod as described
herein. By uniformly circulating a purge gas such as CDA or extra CDA throughout the pod, the
amount of potential contaminants exposed to the reticles therein can be minimized. As shown, the
expanding sWiEIe €5#prise a plurality of reticle pods, which can each BetdSs8iAttRith a reticle 5
244. A purge system can also be associated with*@ach pod. Exemplary purge systems can comprise
at least one purge line as described herein. The purge gas source can comprise a source of CDA or
extra CDA for removing contaminants from a reticle. The expanding stack of Figure 16 can include
a lift mechanism comprising guide members 246 for operably raising or lowering a reticle pod cover, to
provide for access to 10 a reticle therein. As described, the reticle pod can include one or more

diffuser elemen%%c?lSO. Preferably, a diffusgar t%Iemgnt can CB”%BQ%&IE%@&' ggs al.p%alﬁgn(gfde

tr; i) , 2 o \
Nemours and éomﬁfﬁg}? 1607 arﬁréslpgtre:’ést, {Rlllm?ﬁgeﬁ%}rlll,pDelaware 19898). In one embodiment, each

reticle pod can '&lseee Shifriass PR dRPPEIfEable getter filter member 252. The expanding stack
allows for access to any reticle within the stack without compromising the 15 microenvironment of the
other reticles associafghthdrewithrdbigemaatiora ot arrormuratexpindioeripdcrfabs sivariieRpandable
stack of the invepligawPreferabiundiiiligasysien£2ppaiasSQuiatedwil enewiwnaigdaealigle pods.
Exemplary purge systeme, can. comprise al eas' ane purge e, sRaNnas A At desgied nerein
The purge fines 5 m%gure can prowa@a purge gas source to each reticle disposed in the pods.
The purge gas ¥Bbedinzeatchin e pprbeandif BVBF epigssritsd ieem AR RN EBAERinants from
a reticle. ThedRepiionaoatenTia@seuse ghmdiffusgiiont tie g} dfecashuretidlpe@entainer

associated with, (16, SREROLE RIS fi AUARCALGS ARG UADA SHb WOk UIgHRGLGAS ffom the

associated purge line. The diffuser can be mounted at th(—i‘xgurge line,inlet or, irgfct: the

! ) ! > I port,
containers or aftt GUIERBPTRRARIPGEINEL RHEPFE gk YOS THEraT .beaffS‘r“%t)(ar‘ﬁ'g]’ejEfﬁté%ﬁlet can be

fitted with E0diffe3@r elepmentsiEicenyaianr)sdibigetoekindanith sachdpedriddd peesigarspulse Sack of
Figure 16, an iqRjzgkisan flsrderassaciiedwinal feasenemeldhinpurgadinemal thepurge system.
Purging with CDA or extra CDA also can majntain.and cantrol the humidity leyels withi containers.
Figure 17 is a rglﬁrr%esé%%gﬁ‘oﬁa% _af’r? eﬁea’r%sﬁ é?y |t}?ré\f$y°rréec§{o%{)ﬁe invergt]%on. '30Pyefee{¥%glg‘,%%%e library
rack 256 can pEYSTTE i GRIPHER 8t dEt PP oS R SRR HESITi eRIsEO 2 (BRI BB 258
associated therewittzeByasistfamlip oisch| atiigeadbprgedgms thd/ @200 7Thd IBIBPHRT 49SROG#A/014428

15  comprise a source of CDA or extra CDA for removing contaminants from a reticle.

The expanding stack of Figure 15 can include a lift member 232 for operably
raising or lowering a reticle pod cover 234, to provide for access to a reticle therein. The
reticle pod cover can be comparable to conventional SMIF pod domes. For example, the
lift member can be selectively moved by a drive mechanism that is associated with the

20 stack. The stack can also be substantially free of motors, moving parts, circuitry and other
contaminant generating components. These features can also be external to the stack. As
described, the reticle pod can include one or more diffuser elements 236. Preferably, a
diffuser element can comprise TEFLON (E. L. du Pont de Nemours and Company, 1007
Market Street, Wilmington, Delaware 19898). In one embodiment, each reticle pod can

25  also comprise at least one filter member 238. The expanding stack allows for access to
any reticle within the stack without compromising the microenvironment of the other

reticles associated therewith.

For example, the purge system for the stack of Figure 15 can include a plurality of
purge lines with each purge line being connected thereto. The invention contemplates use
30 of a diffuser at the inlet of each reticle container associated with the stack, which causes a

more even distribution of entering gas from the associated purge line. The diffuser can be



35 such as CDA or extra CDA throughout each box, the amount of potential contaminants exposed to
the reticles therein can be minimized. As shown, the library rack can comprise a plurality of reticle
boxes, which can each be associated with a reticle 260. A purge system can also be associated with
each box. IN"5A&¥AIBHIMment, a box can be associated 5 with a purge sy&&HHE A Htirde line.
Preferably, the purge line can communicate with¥fe box through a diffuser element. For example, a
diffuser element can comprise TEFLON (E. I. du Pont de Nemours and Company, 1007 Market Street,
Wilmington, Delaware 19898). The purge gas source can comprise a source of CDA or extra CDA for

- removing contaminants from a 10 reticle. A purge system can also be associated with one or more
reticle boxes. Exemplary purge systems can comprise at least one purge line as described herein. A

burge line can pIowide & 45923, S0 4p SRS FiaRasatlin Ihe@xae.bha pyifie gas source

can comprise a source 0 r extra CDA for removing contaminants from a reticle, ﬁ'll'lhe library rack
of Figure 17 caPPERSTHPFSKYERERS Boxsshrsi a ERTi RATRE R JUtHE 854158 2 s? Ef reticle box door
allows access tdemesticizdinpraindfickoaricolose 4o drovitiedfberaitiean microenvironment. An exemplary
reticle box door can also comprise at least one permeable getter filter member 264. For example,
the purge system for fhe fiRranuobFiapie: 115 Canimiuder puabyeidpuigedinesith efidle purge line
being conngcted thepeto, The invention contemplales p0.13setAdusehal dprdRIghRisagh reticle
box, which cauBBE% More even disthbution o gas entering each box from the associated purge line.

The diffuser cafPBEERIEBH e Eshertl FEEATIETA IR QU7 TRi BRISFHor B BT Do LB RTES ORI of the
purge line, wheias@aseHovisitio shekhmae by exammpie  theirpettisan Whidlitéumyith leifiiediyelement.
Exemplary diffusey. glements AraAesciaeddessitonmine! R IR %Al daighvaokfeat) daviiss Can be
associated with at least one of the purge lines af the %%r&gﬁgst%mb Ina&rgeogwigs%céi{%etﬁgt tg}g library can
store or hold a FRBRSISPEShVERRiCHS &R CPTRBS e heratore” each comprising a quartz material.
The boxed genevsthpideiorismaeel Sormpratishiaen s AIFrRbescbAmit SHYRBERNSs R Brovide a
controlled envirggmenndVihiritbeisealnd epidéeament ey etictecaataniieasts tededRiiting fieticle can
comprise quart%nb@en légs‘, %%torg%kggowt@gﬁt%§ mﬁ’«tx HHRUALE RUPIGihtain and control the

humidity levels within the containers. Moreover, a2 purge line for the container can be

associated therewith to purge contaminants and maintain a concentration of less than about‘

15 10 ppb of water therein.

The filter members of Figure 15 can have a variety of constructions each of which

provides for a fluid-permeable, high efficiency, low-pressure drop, adsorptive composiie

filter such as generally described by U.S. Patent Nos. 7,014,693, 6,761,753, 6,610,128,

and 6,447,584, the contents of which are hereby incorporated by reference herein. For

20  example, adsorptive media for the filter can include, for example, chemisorptive or
physisorptive media and combinations thereof. Other media for the filter can comprise,
without limitation, HEPA or ULPA filter mediums, which can also be used in combination

or along with adsorptive media.

The invention also contemplates any suitable materials for a stack. Preferably, a

25  device for transitioning a reticle from atmospheric pressure associated with container or
pods of the stack to vacuum in a semiconductor tool can be provided. The invention also
contemplates a reticle protection and transport system. Figure 16 is a representation of an
exemnplary expanding stack of the invention. The stack of Figure 16 can comprise each of

the features, components and structures as describe for Figure 15. Preferably, the

30  expanding stack 240 can permit a purge gas io circulate uniformly throughout an interior

of a reticle container or pod 242 associated therewith. In one embodiment, the reticle pod



damage from particulates and gas-phase chemical contaminants. Generally, purging the WO
2007/149513PCT/US2007/014428 36 hermetically sealed space can removes trace contaminants by
entraining them in the gas flow. Purging with CDA or extra CDA also can maintain and control the
humidity levé¥gr#if4té3ndividual boxes. Moreover, a purge line for the Bok&$¥4Bétasociated
therewith to purge contaminants and maintain a &dncentration of less than about 10 ppb of Swater
therein. The filter members of the boxes in Figure 17 can have a variety of constructions each of
which provides for a fluid-permeable, high efficiency, low-pressure drop, adsorptive composite filter
such as generally described by U.S. Patent Nos. 7,014,693, 6,761,753, 6,610,128, and 6,447,584, the
contents of which are hereby incorporated by 10 reference herein. For example, adsorptive media for

the filter can inglude, for.example, FRRMISOHRtNS QL RRySiseIPHe; Megia.And-ambisatians hereof.

Other media for the filter can comprise, wi out limitation, HEPA or ULPA filter mediums, o CICh can
also be used inPUERRERRIBE G atdy Ritf<ias Giphiv e PGB oP¥&4AVention can
comprise a passivapindfisrespaiesiccin reficksoberdixemn Sarpipatside pashiernoheexiesdme]s

members can regduce.themptart-oficRnaBIans At Naysataeidh B alislsated with @rerembodiment,
the Ilbrary nd ?%eican be ct%mpatlbllg) ith stagggrd & T%F% nts sed in seeml onductor
manufacturlng cilitie8 B3 Hw (5] materlasfs TOr a reticle ary or Do mcRﬁ% fBer reln?orced
molded polyme?grwrwwéeeamm&émdﬁsag%hﬁﬁmn B*Pemafﬁ%ﬁ?s THE RS APERS
contemplates aspnseitaiop Aatexial <ios 28 rralitlg bhsaiiaihokolrefaialbly, a device for transitioning
a reticle from atmospheric pressure to vacuum in a semiconductor tool can be provided. The invention

also contemplates a reficlgpriselian-Re HaRePY Loy HRMud P LRXABRIRANsMEhdhataiores a
plurality of retlcles |gers?%r? e baé ?an be ro ided. F| ure iL8 is,a 0r‘t;:pr(?senta on of an e>§emplary

Ta1s I oweri retlc r AcCCess
library rack of thE THvEn brar |gure can canprlse gach of the atures

component8 an%jfsﬂ?]eﬁheé@%s%@?ﬁ%b%ﬂﬁ@wéelmq?@fé?éw tHe AHPsF I‘HQPSZBBI‘EE?PEermlt a
purge gas to ciresdateefaiidinby difficeodiontartin e izt TRFACON B X1 268Pass deistecb thesadvith. By

uniformly circulgling, 3,Durs; 435 H a3, SR AEERTBERAL UGN BAck Rk RS AmGHNt of

potential contaminants exposed to the reficles therein can b m|n|m|z%ii As sh r&stjzwe ;Rllbrary rack

can comprise arf)‘i’lﬁ}ﬁlﬁﬁdoﬁ%tﬁif@ SERRESS i AR A RABE? 1556%% Wltﬂ]%{n

expanding stack allows for access to any reticle within the stack without compromising the
15  microenvironment of the other reticles associated therewith, Figure 16 also demonstrates
the compactness of an expandable stack of the invention. Preferably, a purge system can
be associated with one or more reticle pods. Exemplary purge systems can comprise at
least one purge line shown as 254 and described herein. The purge lines 254 in Figure 16
can provide a purge gas source to each reticle disposed in the pods. The purge gas source

20  can comprise a source of CDA or extra CDA for removing contaminants from a reticle.

The invention contemplates use of a diffuser at the inlet of each reticle container
associated with the stack of Figure 16, which causes a more even distribution of entering
gas from the associated purge line. The diffuser can be mounted at the purge line inlet or
injector port of the containers or at the outlet of the purge line, where gas flows therein.

25  For example, the inlet can be fitted with a diffuser element. Exemplary diffuser elements
are described herein. For the stack of Fipure 16, an jonizer can also be associated with at
least one of the purge lines of the purge system. Pufging with CDA or extra CDA also can

maintain and control the humidity levels within the containers.

Figure 17 is a representation of an exemplary library rack of the invention.
30  Preferably, the library rack 256 can permit a purge gas to circulate uniformly throughout

an interior of a reticle box 258 associated therewith. By uniformly circulating a purge gas



WO 2007/149513PCT/US2007/014428 37 reticle. A purge system can also be associated with each
box. In one embodiment, a box can be associated with a purge system via a purge line. Preferably,
the purge line can communicate with the box through a diffuser element. For example, a diffuser
element can BEMRTEEPEFLON (E. I. du Pont de 5 Nemours and Comparfy; HBEPPNAHkEE Street,
Wilmington, Delaware 19898). The purge gas sodfce can comprise a source of CDA or extra CDA for
removing contaminants from a reticle. A purge system can also be associated with one or more reticle
boxes. Exemplary purge systems can comprise at least one purge line as described herein. A purge
line can provide a purge gas source to each reticle disposed in the boxes. The purge gas source can
10 comprise a source of CDA or extra CDA for removing contaminants from a reticle. The library rack

of Figure 18 coqiprisesgiicle Baxee diaheanagn INENde aldSashang 0l Anishislgox door
allows access to a reticle therein and can close to pr_ovuﬁ)e for a clean microenvironment For example,
the purge systefiiAEthie MsEiFlse efEie o8B Raminielzad: «\518haNty Bedirge Rt PERER purge line
being connectesd phertty. ofhetitle toventicickonte ryplatesasseivfed diffscreatkheddletropegeh reticle

box, which cauggs A, BRI g16Y 60 AISLRMIOPLIRS SN RIIBR-CARR AR fIoMm IR Asotiaied.Rrge line.
The diffuser can’be mounted at the purge line inlet or injector port of the box or at the outlet of the

purge line, WhelS GALHERSHEB (HE HREEEBP2xample, the inlet can be fitted with a diffuser element.
Exemplary diffuser elements are described herein. 20For the library of Figure 18, an ionizer can be

associated with at leaBfGHaBHtIRF pRIES IHEsER theavgisay stdth. e dive Shptdinte ™R library can
store or hold a pleadity CBowexdtopia) retiifiescindiones therefonerisalERDON (NG dwFartzdnaterial.

The boxes genqialiy compries-aaann Beftianauishdorme-anam elisally-seaier sPage Jagrovide a

. controlled environment. Within the sealed enyironment, a reéi le can be stored. 25 The reticle can
comprise quartZHI§AKRS? 5%%8%%%?536?%%§¥r§%é% RATE g‘s & SEBRY PR SRR B R PR Aiculates

and gas-ph@se tiiclnichlreegnamierasen debe riigcipiafoirith wns hemawketitie donted Byraadacan removes
trace contamingitgdyy et iningohpad At thesgas: fiams-Rinegin gasith QD6 e X rpufzD Analam can
maintain and cqpuehine tuidivleyels wibin. e Nddyal B esMarRoNsR ARG dNG o the
boxes can be agsomate thierewith to purge contaminants and maintain‘a concentration of less than
about 10 ppb ofcmBsiseosrce of CDA or extra CDA for removing contaminants. from a reticie. The

library rack of Figure 17 can comprise reticle boxes that each include at least one door 262.

15 A reticle box door allows access to a reticle therein and can close to provide for a clean
microenvironment. An exemplary reticle box door can also comprise at least one

permeable getier filter member 264.

For example, the purge system for the library of Figure 17 can inctude a plurality

of purge lines with each purge line being connected thereto. The invention contemplates

20 use of a diffuser at the inlet of each reticle box, which causes 2 more even distribution of”
gas entering each box from the associated purge line. The diffuser can be mounted at the
purge line inlet or injectbr port of the box or at the outlet of the purge line, where gas
flows into the box. For example, the inlet can be fitted with a diffuser element.

Exemplary diffuser elements are described herein.

25 For the library of Figure 17, an ionizer can be associated with at least one of the
purge lines of the purge system. In one embodiment, the library can store or hold a
plurality conventional reticles in boxes therefore, each comprising a quartz material. The
boxes generally comprise a door portion, which forms a hermetically sealed space to
provide a controlled environment. Within the sealed environment, a reticle can be stored.

30 The reticle can comprise quartz blanks, photomasks or substrates that are susceptible to

damage from particulates and gas-phase chemical contaminants. Generally, purging the



WO 2007/149513PCT/US2007/014428 38 Figures 19, 20, 21 and 22 are representations of
exemplary reticle boxes of the invention. As shown, each reticle box 270 can comprise at least one
filter member 272, for example, a permeable getter filter member. The filter members of the boxes in
Figures 19, Y00 2993 can have a variety of constructions each of whith'protEe {6t%a fluid- 5
permeable, high efficiency, low-pressure drop, ac?éorptive composite filter such as generally described
by U.S. Patent Nos. 7,014,693, 6,761,753, 6,610,128, and 6,447,584, the contents of which are
hereby incorporated by reference herein. For example, adsorptive media for the filter can include, for
example, chemisorptive or physisorptive media and combinations thereof. Other media for the filters
can comprise, without 10 limitation, HEPA or ULPA filter mediums, which can also be used in

combination or glang. ity adRQIREYE NEdan VSRR Yo RmARXESH s RYENHAR GRMemPrise a

passive purifier or desiccant member. Exemplary passive purifiers or desmbcga,ggmembers an reduce

the extent of coltSmiFRIRe AR AETAER &P SRR SR8, ABEiES Burge 'gas
to circulate uniferthiy theoinghuinehbrdGsintdiorthercoiBgeutifo forlyheireesatingnabpurgecgdsisuch as

CDA or extra CRadhiauehoti-eachhguntbenamailiot Retrbliad e daminants83ROREbOe reticles
therein cangae r‘girtlimtlgzed. A purge system can also be associated with each box. In one embodiment,

a box can be associated with a purge system via a purge line. The boxes of Figures 19, 20, 21 and 22
can include a plurality of purge lines with each purge line being 20 connected thereto. The invention

contemplates use of o QFE: BEMPETAL i Baas IRARRISIY FRiBAVEQUEEEY MERENH Wetribution of
gas entering easitbox frdrivherasdecidive chplingbimmacitie diffisefftarntie oumtsduzt thepurge line
inlet orlinjertl:tor F&&Q&&b%&%aeﬁ@rt?m% %L&ﬂeisogléh&a@tygesﬂﬂseﬁﬂmdt%sgq&i&ﬁmaata,ma,bws- Fgr .
example, the in e fi ith a,dj ement. Exemplary diffuser elements are .describe
herein. In 25 onégsegm 5()Qdif‘rf’i((gas(n%l‘,1 ézi‘frf:)draér’i‘/Ei ??r?%‘té% or t%ﬁ% ggﬁ%ﬂtﬁrg}r?\l}gﬁtig]ﬁ%ﬁproéﬁtgfﬁég}i’n boxes
therefor, elth cafersaetisisinudier Tramsrl adne Buxawdafer s Bish prrsineiisofs 618 Svhich forms
a hermetically sgalefspacedoppyenitdpidabtiobad eavioamentaithinthe sedletheteifirment, a

reticle can be sigfed, Thed QiR akERMAI RN AL P RRIG L amaskaRh wbsiesibat are
susceptible to damage from particulates and gas-phasen%gefhemlc%lﬁ ontang ants. Generally, purging
|

the hermetically s SUTRPERLE" RAT RSB ASEMITE BSHANMFARRY By BRAZIRHRY B TR Ghs flow.
Purging with CD#mgriextraaSiyA iidfiecan deménatmandaso irortlerhprsitieypieifisks ritisincasatindividual
boxes. MofgoVehenW&as 2007t Wi et W20 Ard 2 SBay contact the reticle.

In one embodiment, the library and boxes can be compatible with standard
cleaning agents used in semiconductor manufacturing facilities. Examples of maternials for
a reticle library or box include fiber reinforced molded polymers or PTFE coated metals
such as aluminum or titanium. "I'hc invention also contemplates any suitable materials for

20  a reticle library or box. Preferably, a device for transitioning a reticle from atmospheric -
pressure to vacuum in a semiconductor tool can be provided. The invention also
~contemplates a reticle protection and transport system. For example, an indexer that stores

a plurality of reticles in a storage bay can be provided.

Figure 18 is a representation of an exemplary library rack of the invention. The

25  library of Figure 18 can comprise each of the features, components and structures as
describe for Figure 17, Preferably, the library rack 266 can permit a purge gas to circulate
uniformly throughout an interior of a reticle box 268 associated therewith. By uniformly
circulating a purge gas such as CDA or extra CDA throughout each box, the amount of
potential contaminants exposed to the reticles therein can be minimized. As shown, the

30  library rack can comprise a plurality of reticle boxes, which can each be associated with a



a purge line for the -boxes can be associated therewith to purge contaminants and maintain a
concentration of less than about 10 ppb of water therein. Preferably, the purge line can
communicate with the box through a diffuser element. For example, a diffuser element can comprise
IEFLON (E. WB8K98E35 Nemours and Company, 1007 Market Street, Rvfihi8t6R 1 B aware
19898). The purge gas source can comprise a solrce of CDA or extra CDA for removing contaminants
from a reticle. A purge system can also be associated with one or more reticle boxes. Exemplary
purge systems can comprise at least one purge line as described herein. A purge line can provide a
purge gas source to each reticle disposed in the boxes. The purge gas source can 10 comprise a
source of CD A or extra CDA for removing contaminants from a reticle. The reticle boxes of Figures

19, 20, 21 and gg gach inchide aLieas! A0SRl 2k RIEINAR AR0LAIIONR BHGRS, 18,8 reticle
therein and can close to prgw e for a clean microenvironrnent. In one embodiment, Figure 19

comprises a siffAIBSRERCIPReMSIPIESE HEKICURA B8 H¥hoved by a robotic means such as, for
example, those described herein. The robotic means can then remove the reticle from the box. As

shown, the door sepatetfssbbimpietelydrolineheh ermproviciisg wide s fora tbrivighteddiftsfor example,

the door can carpise agerotission thakizanrebeigrrRbeshbyompeletieterse (o puthiheaoas from the
box. Figure,20 comprises ahinged d As shown, the door opens such that areticle therein can be
20 removed. Tk%%%uéﬁﬂag%acé%ﬁ eaﬂblg(?gg g%é‘ ggﬁltar Eé ?é%lgﬁ%gqrﬁ%’gﬁg %ya{/?/rrlllc% té' openétﬁgedoor. The

door of the box&# FRYTHECPDCOIAPHSE RO THY b PR S REACY RS e BARBR ST to rotate
the door away teiieha pogosyitsthicigalsbite Rveiiiehvatntempl atos: tradeleeeareEbenpliegided by an

operator or robg&%éi@éﬁ;ﬁw/memgrg@ QfqLRaryskill-2 e attcansnPiRaRe thatypaef ainge or
hinges that would be suitable 25 for use with the box. Ex$ %/ﬂhlnge,ﬁare those that do not
' for

1D h th mplar
introduce or caRSY S AFHTRERE éﬁqﬁ:ﬁﬁ?(??%b’ﬁfﬁ}ﬁ%?ﬁﬂsﬁ Brfcuaee rorsatisRE* MOTESVET, Figure 21
provides atf endeaffeister sporewhichAan tera Sttifmtsmating retitdeimpy Sgmmpreteartdean be used

to remove the dagéryhieh Crigqbe tranRsRetatdicr semicaacetescmmaLiacitiag daeilibpwith the reticle
associated therewith. Preferably, the 30 door can be removed by a robotic means such as, for

example, those descriped:eriR-cLBEFRRNC L083H3 raRItERLeMAYeINeitelife oM the POX. As

shown, the door separates : .
clean microenvironment. For example, the purge system for the library of Figure 18 can

include a plurality of purge lines with each purge line being connected thereto. The
15  invention coniemplates use of 2 diffuser at the inlet of each reticle box, whichk causes a
more even distribution of gas entering each box from the associated purge line. The
diffuser can be mounted at the purge line iniet or injector port of the box or at the outlet of
the purge line, where gas flows into the box. For example, the inlet can be fitted with a

diffuser element. Exemplary diffuser elementis are described herein.

20 For the library of Figure 18, an ionizer can be associated with at least one of the
purge lines of the purge system. In one embodiment, the librarf can store or hold a
plurality conventional reticles in boxes therefore, each comprising a quartz material. The
boxes generally comprise a door portion, which forms a hermetically sealed space to
-provide a controlled environment. Within the sealed environment, a reticie can be stored.

25  The reticle can comprise quartz blanks, photomasks or substrates that are susceptible to
damage from particulates and gas-phase chemical contaminants. Generally, purging the
hermetically sealed space can removes trace contaminants by entraining them in the gas
flow. Purging with CDA or extra CDA also can maintain and control the humidity levels
within the individual boxes. Moreover, a purge iine for the boxes can be associated

30  therewith to purge contaminants and maintain a concentration of less than about 10 ppb of

water therein.



WO 2007/149513PCT/US2007/014428 40 completely from the box. For example, the door can
comprise a protrusion that can be grabbed by a robotic device to pull the door from the box. The door
is associated with the reticle such that removing the door allows transport in the reticle. An advantage
of an end eff@&@aPHHdPIBthat one operation can be preformed to removeth& B8P AHd*Finsport the 5
reticle, which can minimize the opportunity for incfeased contaminant or particulate formations when
compared to multiple operations with myriad moving parts. Figure 22 provides a clam shell end
effecter door. The door of the box in Figure 22 is associated with the reticle. The claim shell type cover
273 can protect the reticle as it moves through, for example, a tool. As described, a robotic means can
be used to remove 10 and transport the door and reticle. A person of ordinary skill in the art can

incorporate hinges orgglaled gnegns, witly %QQ%&P&QJQ&&&E%FBY&!&&%S%?@@S&UQGJ@M@“ An upper

and lower part of the cover can each rotate on the hinges in a.manner moving them awaé from the

reticle. The resifit5&4fat tHehetideesh 8%&%8&%%%3%%6&%%%& SOCEIHAER Féquired for
use. Moreover, fgivsmrtplat theromableigdtnte Giatodemiter 11 GXcomiyrbee ¢6tperation Fenttbe

preformed to refyoxe Hi%&?@i antiansRefhe relisiguimdialcandninipizadbrenpe ity for
increased contamlnan %rhtlc a1e for ations when com éﬂed 1o multi Ie e.0p E?tlons with myriad

moving parts. Iﬂ}ef%‘f(ag or oF thgvﬁgiefﬁu igtid 22 CaN RompraB a profrusion that can be
grabbed by a r(ﬁgmrélﬂ’eﬁhw?@ﬂ @aﬁéﬁoﬁ?@{lﬂﬁ{%é’ BH588irhd Al B3-Sk R it Mghns is
shown in Figuren23cdn@nXxamptdcirigid hddbig antopiaasdtaion-afraiexerplaryFmbotattkeffecter

reticle shield. Thfphol SdieTISeIRL wlieleasliha G URRRESANRIREHVE ARLRIR AN can be

mounted thereon {0 | protect the reticle 280 as it moves through a tool. The shiel g[ure 23 can

comprise standBfdirosticeeMBEREh Rt in AR, TSt R s, § m@a%cgmfﬁ’ afiPSetuators. A
controller f6r cAntrivdting tHERKive Sifténfiétheedobuticdelicacalsciicyketein profiieatioa eommanded

motion before the pQlian i3:eHeEMeshid Nepreferably, the boxes of the invention can comprise a

passive purifier or desiccant member. Exemplary passive purifiers or desiccant members

can reduce the extent of contaminants that may confact the reticle.

Preferably, each box can permit a purge ‘gas to circulate uniformly tﬁmughout an

15  interior thereof. By uniformly circulating a purge gas such as CDA or extra CDA
throughout each box, the amount of potential contaminants exposed to the reticles therein

can be minimized. A purge system can also be associated with each box. In one
embodiment, a box can be asscciated with a purge system via a purge line. The boxes of
Figures 19, 20, 21 and 22 can include a plurality of purge lines with each purge line being

20  connected thereto. The invention contemplates use of a diffuser at the inlet of each reticle
box, which causes a more even distribution of gas entering each box from the associated
purge line. The diffuser can be mounted at the purge line inlet or injector port of the box

or at the outlet of the purge line, where gas flows into the box. Fe_)r"'cxarnple, the inlet can

be fitted with a diffuser element. Exemplary diffuser elements é,re described herein. In

25  one embodiment, the library can store or hold a plurality conventional reticles in boxes
therefor, each comprising a guartz material. The boxes generally comprise a door portion,
which forms a hermetically sealed space to provide a controlled environment. Within the
sealed enviromment, a reticle can be stored. The reticle can comprise quartz blanks,
photomasks or substrates that are susceptible to damage from particulates and gas-phase

30 chemical contaminants. Generally, purging the hermeticaily sealed space can removes
trace contaminanis by entraining them in the gas flow. Purging with CDA or extra CDA

also can maintain and control the humidity levels within the individual boxes. Moreover,



controller can also recalculate a profile multiple times until the controller determines the motion to be
performed. The robotic device can also include a gripper arm for gripping the reticles, containers or
pods during transport. The gripper arm can be drive able by a 30 gripper arm drive for movement away
from and toWHRIFYIB?AKY or box. The robotic device can comprise a vertialESRIRH Fhich the
gripper arm is movably mounted. Vertical movem#ht of the gripper arm relative to the vertical column
can be provided by a WO 2007/149513PCT/US2007/014428 41 vertical drive. The robotic device can
also include a carriage to which the vertical column is rotatably mounted. The robotic device can
also include a vision system for determining whether a container or pod is occupied or empty, '
positions of the gripper relative to the receptacle 5 and whether the gripper is correctly gripping a

reticle,’ containgr,or 0q0. IR.ORE @JP&%Q%@%Egéc@@@ﬂ%n%&%ﬁﬁ?ﬁ?%a%ﬁﬂn@%@%\i‘Qi’a;@ﬁﬁ;H‘OVeme”t

of reticle pods and reticles among areas of a semiconductor manufacturing facility. Preferably,
standard robotit ﬁﬁ\?ﬁ%’?t&fh"g@ﬁ Br eyt A4 PR SS ST FE AR Bods, reticles or combinations thereof to

a reticle storage bay associated with a semiconductor tool. Such semiconductor tools 10 can include
lithography, etching, d&pisEitibh Bieirmpmiirfo RSN MHBIH e W B PEI S8 dhpitse2a HillitMe member,
which can be uskRéhtaimaue hempigld antasseeiatad ¢aiidemprioneEFmboli@ent dhedqaniie member

can also providg,for.8.me DY WADLIRE VG CRARGABEBALR AUqsas RGN reticle. A

person of ordinary skill in the ar can understand that the handle member may comprise any suitable

design or confidir208FFe FANERBIRIHIE A ST S RAUCE 67HR TS P IHa S SR RRER B8PIow it to be
operably associatetkwithptinge spstemsaclaltodicitisocrpaibiathbneovingihewdv épend Iroviding access to

at least one ret%@@ﬁ%s can comprise at least one purge line as described herein. A purge line can
provide a purge gas source to each reticle disposed in the boxes. The purge gas source can

10 comprise a source of CD A or extra CDA for removing contaminants from a reticle. The

reticle boxes of Figures 19, 20, 21 and 22 each include at ieast one door 274. A reticle

box door allows access to a reticle therein and can close to provide for a clean

microenvironment.

In one embodiment, Figure 19 comprises a simple door. Preferably, the door can

15  be removed by a robotic means such as, for example, those described herein. The robotic
means can then remove the reticle from the box. As shown, the door separates completely

from the box, providing access to a reticle therein. For example, the door can comprise a
protrusion that can be grabbed by a robotic device to pull the door from the box. Figure

20 comprises a hinged door. As shown, the door opens such that a reficle therein can be

20 removed. The invention contemplates any suitable robotic means by which fo open the
door. The door of the box in Figure 20 comprises an opening member by which a force

can be applied to rotate the door away from the box on its hinge. The invention
contemplates the force can be provided by an operator or robotic device. A person of
ordinary skill in the art can appreciate the type of hinge or hinges that would be suitable

25  for use with the box. Exemplary hinges are those that do not introduce or cause a

significant amount of contaminant or particulate formations.

Moreover, Figure 21 provides an end effecter door, which can be associated with a

reticle. Any suitable means can be used to remove the door, which can be transported in a
semiconductor manufacturing facility with the reticle associated therewith. Preferably, the

30 door can be removed by a robotic means such as, for example, those described herein.

The robotic means can then remove the reticle from the box. As shown, the door separates



The invention provides systems and methods for minimizing or treating reticle surface contaminant
and particulate formations such as, for example, haze formations. 20 Preferably, the systems and
methods of the invention can be used to prevent or substantially remove and clean contaminant or
particulate foMRBHEHFdP the surface of a reticle. In general, transportin§GEGEE Fittirta
semiconductor manufacturing facility tends to cade contaminants and particulates to be disposed or
form on surfaces thereof. Typical contaminants and particulates on the surfaces of a reticle can
include, for example, 25 ammonium sulfate, ammonium carbonate, ammonium carbamate,
acrylonitrile, butadiene styrene co-polymer, dimethyl phthalate, diethyl phthalate, dibutyl phthalate,
dioctyl phthalate, palmitic acid, 2,4-di-t-butyl phenyl phosphite, 2,6-di-t-butyl phenyl phosphite,
cellulose nitrate,agkivyPRbMItBIeLHOtaSH URRRRSBRAISCYANBIAREIa PRAIGACEaTcRY benzene,
TINUVIN (Ciba Specially Chemmicals, 240 Whije Blains Road, Tamytown, 30,New Yrs L9501), oleic
acid amide, brassidic acid amide, cyanoagryla e aé’ﬁeswe, po?y(dlmet ﬁrsnoxane , silicic acid,
ammonium silicatisds wmﬁ?émy]qﬁggﬁ@ﬁqggéﬂows transport in the reticle. An advantage of an end

effecter door is that one operation can be preformed to remove the door and transport the
5 reticle, which can minimize the opportunity for increased contaminant or particulate

formations when compared to multiple operations with myriad moving parts.

Figure 22 provides a clam shell end effecter door. The door of the box in Figure

22 is associated with the reticle. The claim shell type cover 273 can protect the reticle as it

moves through, for example, a tool. As described, a robotic means can be used to remove

10 and transport the door and reticle. A person of ordinary skill in the art can incorporate

hinges or related means with the box such that the cover is associated therewith. An upper

and lower part of the cover can each rotate on the hinges in a manner moving them away

from the reticle. The result is that the reticle can be covered during transpost and exposed

when required for use. Moreover, given that the cover is integrated with the box, only one

15 operation need be preformed to remove the door and transport the reticle, which can

minimize the opportunity for increased contaminant or particulate fozmati?ns when

compared to multiple operations with myriad moving parts. For example, the door of the

box in Figure 22 can cemprise a protrusion that can be grabbed by a robotic device for
transport.

20 In one embodiment, an exemplary robotic means is shown in Figure 23. For
example, Figure 23 is a representation of an exemplary robot end effecter reticle shield.
The tobot end effecter reticle shield 276 comprises a protective cover 278 than can be
mounted thereon to protect the reticle 280 as it moves through a tool. The shield 276 of
Figure 23 can comprise standard robotic components that include, for example, a drive
25  system and actuators. A controller for controlling the drive system of the robotic device
can calculate a profile of 2 commanded motion before the motion is performed. The
controlier can also recalculate a profile multipie times until the controller determines the
motion to be performed. The robotic device can also include a gripper arm for gripping
the reticles, containers or pods during transport. The gripper armm can be drive able by a
306  gripper arm drive for movement away from and towards a library or box. The robotic
device can comprse a vertical column to which the gripper arm is movably mounted.

Vertical movement of the gripper arm relative to the vertical column can be provided by a



poly(butyl methacrylate), poly(methacrylic acid), poly(vinyl chloride), poly(vinylidene WO
2007/149513PCT/US2007/014428 42 chloride, poly(tetrafluoroethylene, sodium ions, potassium ions,
calcium ions, ceric ammonium salts, silica gels, organ silanes, organo, siloxanes, silanols, alkyl
fluorosulfoni®838E ¥ fluorosulfonic acids, Langmuir-Blodgett films of I8RG ERAINSSKHer aliphatic
compounds, sodium chloride, potassium chloride,’glycine, protein 5 residues, SANTOV AR (Great
Lakes Chemical Corporation, 2226 Haynesville Highway El Dorado, Arkansas 71731), nickel acetate,
nickel sulfate, chromium sulfate, nylon, organo amines and nitrite compounds. The formation of
contaminants or particulates on the surface of a reticle can be through physical or chemical
mechanisms and combinations thereof. Exemplary chemical 10 mechanisms include those that are

inorganic or organic.RHNRY TSR e AMIRA S ARLRaHicHIatesRaN fR BN LBS SHEface of a

reticle at various wavelengths including, for example, 365, 248 and 193 nm. Contaminants and
particulates tent] (89BHY S‘I‘gt"f%(pidly on reticle surfaces at shorter wavelengths. The methods of the
invention can be used to clean reticle surfaces on which contaminants and particulates are disposed
or formed. 15 ExemplaP§ feBetie g st Sanatan®alRpsehiovet shtismifintsepaiieg sieghand
combinations theredhéram bk is wdagécoloratitles inrshiniscoRhogtppausdtveaticle carmisie be

pretreated By a pgrionning a&Mepd: ok e lpvgntion, Rieteating a falicls.Fa% payeniopinimize

contaminant or particulate formations that may occur in reuse. In one embod| e_n}, a ethgd of the
invention compRES s ARG RE IEXE EURREE MR L 8P BT R HitRCE R T 8E S E 8P & iple,
oxygen plasmaretisldsomntoaedaatde ateosranietiviacten fmerufaqtrove fealitmin Pneferabdintalaniderat or
particulate formatigns giwiag sHbsamenkyse riihpkatisle. IAetaItale plasmartadrsiude those
comprising, withoyt Ialian, Ea0S, Staan, Ay drogens allanchsomaiatons atepl kgf,example. a
method of the invéntion can iclude a pfasma ormed by gaseous % oxygen. A flow rate o?gaseous

oxygen cat? witfutiHfalidic s ive fiABEu 5ot o5 O s tamteerea RO e ntiffetdirddoan Alffute (scem).
Preferably, the pdagnise cabttienbeardal iddeh onetsuriadecomtive riatichicht andoastempématicie. Selection

of a suitable plaﬁ”@ﬁet%mﬂ{&ﬁ? the handle member can also provide for 2 mechanism by which the
cover can be opened to allow access to the reticle. A person of ordinary skill in the art can

understand that the handle member may comprise any suitable design or configuration.

15  Exemplary designs and configurations for the handle member aliow it to be operably

associated with the cover such that it is capable of moving the cover and providing access

to at least one reticle therein.

The invention provides systems and metheds for minimizing or treating reticle

surface contaminant and particulate formations such as, for example, haze formations.

20 Preferably, the systems and methods of the invention can be used io prevent or
substantially remove and clean contaminant or particulate formations from the surface of a
reticle. In general, transporting reticles within a semiconductor manufacturing facility
tends to cause contaminants and particulates to be disposed or form on surfaces thereof.
Typical contaminants and particulates on the surfaces of a reticle can include, for example,

25  ammonium sulfate, ammonium carbonate, ammonium carbamate, acrylonitrile, butadiene
styrene co-polymer, dimethyl phthalate, diethyl phthalate, dibutyl phthalate, dioctyl
phthalate, palmitic acid, 2,4-di-t-butyl phenyl phosphite, 2,6-di-t-butyl phenyl phosphite,
ceiltlose nitrate, methyl palmitate, potassium phosphate, cyanuric acid, stearic acid, t-
butyl benzene, TINUVIN (Ciba Specialty Chemicals, 540 White Plains Road, Tarrytown,

30 Wew York 10591), oleic acid amide, brassidic acid amide, cyanoacrylate adhesive,
poly{dimethyl siloxang), silicic acid, ammonium silicates, poly(methyl methacrylate},

poly(butyl methacrylate), poly(methacrylic acid), poly{vinyl chioride), poly(vinylidenc



for bombardment of a reticle surface can be performed by a person of ordinary school in the art. An
exemplary plasma can be at pressures from about 10 to 100 millitorr (mT) and 30 power of about 500
to 800 watts (W). The period of time for bombardment can vary as understgod by a person of ordinary
skill in the ar¥ qﬁ@?ﬁ\‘}gﬂﬁon also contemplates any means for providing B’&%@g%ﬁ"n% 8% a reticle
surface with an oxygen plasma. Such WO 2007/I49513PCT/US2007/014428 43 means for
bombarding the surface of a reticle with an oxygen plasma can include conventional or emerging
technologies. Conventional means for plasma bombardment of at least one reticle surface include
devices or apparatuses generally described in U.S. Patent Nos. 6,610,257 and 6,452,315, the
contents of which are hereby incorporated by 5reference herein. Plasma bombardment of a reticle

surface can ocgh Ry OREaRlARSRSIAIGA TasaRs thateforuitmioraxamnis.A relislenad, box,

stocker, library or too]. In one empodiment, a means_{or Elasma bom a}gdgnentsq; alrgeticy% lfor example,
a device or apBEYEITE BarfE intbFpoliEd MERe BELSh OF PhYsicarstlicture oF a ’reﬁcg pod, box,
10 stocker, librivrpropuidonid st orafiriperend fmict oeidiadrargbairbardent nfiimto chitmstiitation, a
reticle pod, boxcBfarkesiiidyominrheanhaipariansen bysasiantivnatapnaskepitaimaccount for
process reguirements ‘ij q}ag; erjstics.or propertie a semicondiic gme%gtf{@qgijggg cility. The
type of cong\llenf%‘nﬁé‘lesdp%?r‘oac fﬁn@?ﬁ%%ﬁ%q%ﬁé%%gg if’*‘rﬁ"%’ 9bomtga}rrtr:imeint ina reti({’Ia:a pod, box,

asma
stocker, library®r Boredel dakppesdibiibe Bilehertihe B iy aspitio FHPBIIMa P &t ife art.  In

one embodimesigmsyaenep lammarhotobarambnt can be used to prepare and clean or treat a reticle for
reuse. A method of the invention can also comprise bombarding a reticle surface with an electrically

conductive plasma ingidipgn WBH Qftbmilation: L6y ditacubiie iz eregasiRiagnaadiemandseent of at

least one retlc'%u%%gﬂ%%y%?égl%xs 8191%93 ergechanisms and combinations ﬂmréof. Exemplary chemical

10  mechanisms include those that are inorganic or organic. During lithography, contaminants
and particulates can form on the surface of a reticle at various wavelengths including, for
example, 365, 248 and 193 nm. Contaminants and particulates tend to form more rapidly
on reticle surfaces at shorter wavelengths. The methods of the invention can be used to
clean reticle surfaces on which contaminants and particulates are disposed or formed.

15  Exemplary methods can substantially remove contaminants, particulates and combinations
thereof from the surface of reticles for reuse. Prior fo reuse, a reticle can also be pretreated
by a performing a method of the invention. Pretreating a reticle can prevent or minimize
contaminant or particulate formations that may occur in reuse. In one embodiment, a
method of the invention comptises pretreating at least one surface of a reticle with a

20 plasma. For example, oxygen plasma can bombard at least one reticle surface to prevent
or minimize contaminant or particulate formations during subéequent use of the reticle.
Other snitz;ble plasmas can include those comprising, without limitation, nitrogen, argon,

hydrogen, air and combinations thereof.

For example, a method of the invention can include a plasma formed by gaseous

25 oxygen. A flow rate of gaseous oxygen can, without limnitation, be from about 50 to 150
standard cubic centimeters per minute (sccm). Preferably, the plasma can bombard at least

one surface of the reticle at a low temperature. Selection of a suitable plasma temperature

for bombardment of a reticle surface can be performed by a person of ordinary school in

the art. An exemplary plasma can be at pressures from about 10 to 100 millitorr (mT) and

30  power of about 500 to 800 watts (W). The period of time for bombardment can vary as
undesstood by a person of ordinary skill in the art. The invention also contemplates any

means for providing bombardment of a reticle surface with an oxygen plasma. Such



20 with each of the systems of the invention. For example, plasma bombardment can occur during
reticle transport through a semiconductor manufacturing facility. The invention contemplates plasma
bombarding at least one surface of a reticle on which silica gels are disposed or formed from use and
transport theMbIBbly, the plasma bombardment can convert silicd §&I5 HEpE&Hbr fanned on a
reticle surface to silicon dioxide. By 25 convertinéssilica gels disposed or formed on at least one
surface of a reticle to silicon dioxide, the reticle can be reused. The invention also provides a method
for minimizing or controlling electromagnetic fields on or adjacent to at least one surface of a reticle.
Preferably, the method comprises providing an electrostatic discharge means such as, for example, a
30 Faraday cage or devices based thereon. Exemplary electrostatic discharge means are generally

described by U,S, Patent Nos, 6:084178, 89338054801 6,944 £25:386h UpiSerlV@in include
2007/149513PCT/US2007/014428 44 Publication No. 2006/915120 tt}g contents 8:1;1 \é\]/]rtlig are hereby

incorporated by PE{EFRARE HeTRIE TR HBRIPE S AticREE hecl’rr'baerrr%?éa%s&cgn “A50 comprise other
conventional orkekemstging tetitinolofies imkindetdedcos threapraseiers asresd i sleasaibaing dhSelectrostatic
discharge meapg&Midh eqghoafstherdysiems 1f the isxeatiosswioane«skbdimemrpoatedtigmagnetic
fields on orsadj§§grnt fo @récls'nast one reticle surface can be minimized or controlled by an electrostatic
discharge Mmeans. Lor example, the method can be preformed during reticle transport through a
semiconductor manufacturing facility. An electrostatic discharge means can also be o%erably
associated with a retitlEFFBP BRI foFats 508 PETerably, An tTelaciottic tischarge
means, for examies thatefpicevh,afpparatusiecanrdislincod hetedonkertHbuasightet phipsREs structure
of a reticle pod ¢RBX# OGR! e YR IRGk Napaming an £leetlesRticLisehargadieans into,

without imitaliog, & feCie,PRd, 0%, SIOcket. IRian. of 9oL EA R REHRARd RkGeRis AN
0 a f

approaches that account Tor process requirements and cHaracteristics or properties of a

semicondd€tor mmfd&mgqé%mty_lncorpomﬁng a means for plasma bombardment into, without
limitation, a reticle pod, box, stocker, library or tool can be performed by conventional

approaches that account for process requirements and characteristics or properties of a
semiconductor manufacturing facility. The type of conventional approach for
incorporating a means of plasma bombardment in a reticle pod, box, stocker, library or

15  tool can be selected and performed by a person of ordinary skill in the art.

In one embodiment, oxygen plasma bombardment can be used to prepare and clean

or treat a reticle for reuse. A method of the invention can also comprise bombarding a

reticle surface with an clectrically conductive plasma including, without limitation, any

type of ionized gas. Plasma bombardment of at least one reticle surface can also be used

20  with each of the systems of the invention. For example, plasma bombardment can occur

during reticle transport through a semiconductor manufacturing facility. The invention

contemplates plasma bombarding at least one surface of a reticle on which silica gels are
disposed or formed from use and transport thereof. Preferably, the plasma bombardment '

can convert silica gels disposed or fanned on a reticle surface to silicon dioxide. By

25  converting silica gels disposed or formed on at least one surface of a reticle to silicon

dioxide, the reticle can be reused.

The invention also provides a method for minimizing or controlling
electromagnetic ficlds on or adjacent to at least one surface of a reticle. Preferably, the
method comprises providing an electrostatic discharge means such as, for example, a

30  Faraday cage or devices based thereon. Exemplary electrostatic discharge means are

generally described by U.S. Patent Nos. 6,084,178, 6,933,805 and 6,944,025 and 1J.S.



15 The type of conventional approach for incorporating an electrostatic discharge means in a reticle
pod, box, stocker, library or tool can be selected and performed by a person of ordinary skill in the art.

Preferably, an electrostatic discharge means can comprise nanomaterials such as, without limitation,

carbon nanottBa8XatBdnaterials for use with electrostatic discharge 20 RiaRE 4 &%t iR rally
described by U.S. Publication Nos. 2005/0208304%and 2005/0095938, the contents of which are
hereby incorporated by reference herein. Single and multi-wall carbon nanotubes can be adapted by a
person of ordinary skill in the art for use as electrostatic discharge means. Other conventional or
emerging technologies related to nanomaterials can also be used to provide for an electrostatic
discharge means. 25As described, ammonium sulfate can be involved in haze formation on the

surface of a retiglg, WlERBCoHEs i1 %‘f'ol?r%%%ﬁ%rﬁﬁ SEUMIS 3RS ABYRRR RRRMR R HREE fOrms on

reticle surfaces during transport through a semiconductor manufacturing facility. The invention
provides systeff&hd MthdaRTAinfHsES Pﬁ?@%&?ﬂnﬂ%aﬁ%‘%?ﬁ?aﬂ%’bﬁ%ﬁfﬁ\ﬂ?ﬂ Water from
the reticle enviemmretrg iShnilldigssilica gels, organo silanes, 30 organo siloxanes, silanols or
combinations of these contaminants or particulates can form on the surfaces of a reticle. For example,

without being bound g theasy, drese iR:i3R RZALLARARE GHild SRA/RIdARSHE e ameinaNts or
particulateg can ‘Eﬁma"ﬂ%‘%r%hem cally o?ﬂ{% Rlvsicaly &dsorQ%%ﬂ‘ﬁa e\ c%*!n%‘a%%e%%cﬁ‘eﬁg getoa
SO

reticle surface in the presence of water gysterns and met fhe inveRtion can also reduce or
minimize conta?ﬁﬁf%\?ﬂ?‘b?ﬁé?ﬁ?ﬁﬁl%‘i@éefﬁﬂﬁﬁ e s I aEzed s SRRl PYAR BRI HRLi®r from the

reticle environndéxbarge means. For example, the method can be preformed during reticle transport
through a semiconductor manufacturing facility. An electrostatic discharge means can

also be operably associated with a reticle pod, box, stocker, library or tool. Preferably, an

10 electrostatic discharge means, for example, a device or apparatus, can be incorporated into

the design or physical structure of a reticle pod, box, stocker, library or tool. Incorporating

an electrostatic discharge means into, without limitation, a reticte pod, box, stocker, library

or tool can be performed by conventiox}al approaches that account for process

requirements and charatcteristics or properties of a semiconductor manufacturing facility.

15 The type of conventional approach for incorporating an electrostatic discharge means in a

reticle pod, box, stocker, library or tool can be selected and performed by a person of

ordinary skill in the art.

Preferably, an electrostatic discharge means can comprise namomaterials such as,

without limitation, carbon nanotubes. Nanomaterials for use with electrostatic discharge

20  means are generally described by U.S. Publication Nos. 2005/0208304 and 2065/0095938,
the contents of which are hereby incorporated by reference herein. Single and multi-wall
carbon nanctubes can be adapted by a person of ordimary skill in the art for use as
electrostatic discharge means. Other conventional or emerging technologies related to

nanomaterials can also be used to provide for an electrostatic discharge means.

25 As described, ammonium sulfate can be involved in haze formation on the surface
of a reticle, which occurs in the presence of sulfuric acid, ammonia and water. Haze forms
on reticle surfaces during transport through a semiconductor manufacturing facility. The
invention provides systems and methods for minimizing or preventing haze formation by
removing water from the reticle environment. Similarly, silica gels, organc silanes,

30  organo siloxanes, silancls or combinations of these contaminants or particulates can form

on the surfaces of a reticle. For example, without being bound to theory, these



5In particular, ammonia may be present from conventional rinse processes and reside on a quartz
surface, for example, of a reticle. Negative ions can also be disposed on quartz materials or surfaces
under pellicles. Similarly, sulfate can be available for formations from conventional cleaning processes
and may resiM€ 8##d%€Hromium surface of chromium sulfate. Within a séiaiéBiddeBf#fanufacturing
facility, ultraviolet light in 10 the present of water filay mobilize contaminants or particulates.
Langmuir-Blodgett films of long chain polymer aliphatic compounds also tend to adhere to reticle
surfaces in the presence of water. Through removal of water from reticle environments, the systems
and methods of the invention can reduce or minimize the extent of these aliphatic compounds
adhering to surfaces thereof. 15While the present invention has been described herein in conjunction
with a preferred gmbadimen. aReiaR.l ity skllindic ath allaianinadiedyegens. can
effect changes, substitutions of equivalents and other types of alterations to those set forth herein.
Each embodim&HUeBerisath 298¢ tan HEThaERTR RRSTHEGRorast tHIFWRASUEM variations
as disclosed in wegfarit tofathy amahtafitheoties eadbadimentsindiee Thuagrititsnntendgatihdspyotection
granted by Lett%,%nﬁ’?teﬂm%@a&%#mtﬁ&éBﬂ&@@ﬂg@gﬁ@m gehehydefinitighseontained in the
appended claims and any equivalents thereof. 46 I.A reticle handling system comprising: a storage
housing defning an eclosedialerRLEM"aN 80, ARM YN LU RRIRLr e l0arelpy 2 0as
delivery system that can be fluidly cou ried toa pnge as source; _ the storage nousing comprising
a plurality of refefS SRy AGRAFEIHRES Qriﬁ”ﬂﬁ%"&’neﬁ?s’é’g‘iﬁteﬁﬁaé‘ﬁ?/imﬁﬁ@ﬁfm ° d5PRFEtR%e storage
receptacle configaredmsezighelf fonfeeeivinigopdidfithe [imihtlyobutfielecpode, sadhtdéhdlirhaving an
upper _side and BM@E@H&!@%@H@&%&QV&%Q{X %@@gymg@qesiw alp 8AGh; ‘ﬁii%‘?&l@_d
comprises an en{:I?%ure with i?:{uctw_%jfor holdm&g rttatlcle, afre!tlllcle sgaJ]ed th]er(-:'vor],ttqlehrte.tlcle pod
having a door ahd SRS &S K& ha\‘nnla 4 vottom gf)é’rnfﬁagngr? ana%o?“flo‘rlyse“aﬁg‘ﬂ/een’ agllrr!lg the shell
at the bottéfn offeerimyertadtvataiarep shiiiey pentEmsentoshpraracalsiss|alenemub-tHedgp@filsrfd each
reticle pod beingrapenéabie byiuntatahngihetdponntiiade asddavi adghere eyvwaviaedly-faeih wrge inlet

and a dOW”V"arngs@ﬂSé”& QHIge %%Eh removal of water from reticle environments, the systems and

methods of the invention can reduce or minimize the extent of these aliphatic compounds

adhering to surfaces thereof,

15 While the present invention has been described herein in conjunction with a
preferred embodiment, a person with ordinary skill in the art, .afier reading the foregoing,
can effect changes, substitutions of equivalents and other types of alterations to those set
forth herein. Each embodiment described above can also have included or incorporated
therewith such variations as disclosed in regard to any or all of the other embodimenis.

20  Thus, it is intended that protection granted by Letters Patent hereon be limited in breadth
and scope only by definitions contained in the appended claims and any equivalents
thereof.



each reticle storage receptacle having a purge outlet facing upwardly on the upper side of the shelf
and connected to the gas delivery system for connecting with the purge inlet of one of said reticle pods
in place at said storage receptacle with said reticle pod being closed with the door sealingly engaging
and latched to the shell when on said storage receptacle; each reticle storage receptacle having a
void in the shelf sized such that the door of the closed reticle pod seats on the upper side of the shelf
such that a downwardly facing purge inlet on the door engages the purge outlet facing upwardly on the
upper side of the shelf and whereby the purge outlet |§Eposmoned over the void for allowing discharge

of the purge outlet of the reticle pod seated thereon through the void and into the enclosed interior

environnlent of tHEHS SRR S W ANBRREPSticle pod is closed and seated on the receptacle. 2.
The reticle handkivgagpdtessind dedimniaehersiostdinisdiosevintenienenvironment comprises air and the
gas delivery systgimdiieliveistailcowbizis addgastelean dry air. 3. The reticle handling system of claim

2 wherein each,qh e ole s iae YAk seUbNG ek faete Bl jsaecharoed when exposed

to air which |sa% gtce gus a&) > uraflﬁ, c%f |in  Wherein eac of thE reticle pods has
the water absort |ng fr frev p03| tighedt Pﬁﬁ %)ur%e Buitef of tHe ‘F‘ess?)éi%F VEFRIY e?)BH b At Gny
clean drfSFH&CREREESE hurge outlet of the reticle pod exits through the water absorbing filter. 47

WO 2007/14953RP BTS00 Z0R44p8d: Toaltetittd andindf Systencivingaine divherdinatiachfof the
plurality efiigtgledsieralelacapiantemisgeniiglyendas puhelbwith atrppensitaiangd aRugeoutlet
oriented Yparaly.af 38 YORAE $I88 comprises an enclosure with structure for holding a reticle, a
reticle seated thereon, the reticle pod having a door and shell, the shell having a bottom opening
and a door for sealingly engaging the shell at the bottom opening, each reticle pod may be closed
with the door latched to the shell and each reticle pod being bpenable by unlatching the door, the
door having a downwardly facing purge inlet and a downwardly facing purge outlet;
each reticle storage receptacle having a purge outlet facing upwardly on the upper side of
the shelf and connected to the gas delivery system for connecting with the purge inlet of one of
said reticle pods in place at said storage receptacle with said reticle pod being closed with the
door sealingly engaging and latched to the shell when on said storage receptacle;
each reticle storage receptacle having a void in the shelf sized such that the door of the
closed reticle pod seats on the upper side of the shelf such that a downwardly facing purge iniet
on the door engages the purge outlet facing upwardly on the upper sidé of the shelf and whereby'
the purge outlet is positioned over the void for allowing discharge of the purge outlet of the
reticle pod seated thereon through the void and into the enclosed interior environment of the
storage housing while the reticle pod is closed and seated on the receptacle.

2. The reticle handling system of claim 1 wherein the enclosed interior environment
comprises air and the gas delivery system delivers air which is at least clean dry air.

3. The reticle handling system of claim 2 wherein each of the reticle pods has a water
absorbing filter therein that is recharged when exposed to air which is at least clean dry air.

4 The combination of claim 3 wherein each of the reticle pods has the water absorbing
filter positioned in the purge outlet of the respective reticle pod such that any clean dry air that
exits the purge outlet of the reticle pod exits through the water absorbing filter.



48 WO 2007/149513PCT/US2007/014428 6. The reticle handling system of claim 5 wherein the
shape of the purge outlets on each of the plurality bf reticle pods is rectangular and a shape of each
void corresponds to the shape of said purge outlets on each of the reticle pod 7. The reticle
handling syst®f B &4’ wherein a plurality of the reticle storage receptieiE2@AKZble within the
storage housing. 8. The reticle handling system of claim 7 wherein the plurality of the reticle storage
receptacles are swivelable about a vertical axis. 9,The reticle handling system of claim 1. wherein the
‘purge gas source chmpri§es cleiiedendlingasgisigralbditlidss thainia) @ppbodfteapdurality 1d. The reticle
handling sys 0 i in.the ' ir | hout less
than 100 ppb o \?Vé%%’gé lé%%ﬁ%r%tﬁﬁ%%%ﬁ%ﬁ%&%&%@%ﬁﬁ &@r%%%éﬁ gﬁgs source
comprises cCREERIGA B ATAR Y sibuenessdfan 10 ppb of water.  12. The reticle handling system of
claim | wherein The purge gas source comprises clean dry air having about less than 1 ppb of water.
13. The reticle handling system of claim 1 wherein eaCh purge outlet of said plurality of reticle storage
receptacles is continuously open when a reticle pod is not in position thereon, 14The reticle handling
system of claim 13 wherein the enclosed interior environment is substantially filled with air, and
wherein the enclosed interior environment has a downward airflow and wherein the downward airflow
is generated by an interior environment exhaust, '

AMENDED SHEET (ARTICLE 19}



15,The reticle handling system of claim | wherein the storage housing is configured as a stocker, and
the reticle handling system further compiises a Iith%graphy process tool connected by a robotic

conveyance 0.a_process tool, the process tool iincluding a extra %%( ir purging system
whereby Whe@g%%g}éi;g%ém use in a lithography process tool, it may be L’%I’IO %%??‘E)lﬁﬁégd with the

clean dry air. 16. The reticle handling system of claim 15 further compring an inspection tool, the
inspection tool connected to a gas delivery system by a Tobotic conveyance system, the inspection
tool including a cledn dry Bepistisisghapdtion WHERIR, FRER & relieensths tHensspE & RTBS, it may be
periodically prged sitththeel@anpiinmal . of reticls Pbésratigleandingsystempeigiaiznl wherein the
gas delivery system Jgas stre J‘(%Egvin therethrou d wherein thé gas delivery ;system
includes an i?)%irf F’nrh%%‘fg%‘%%p?eﬁ% 'ﬁgﬁr%zﬁsey%t%nrﬁ %Fc‘?ﬁgﬁ TEHCIE RASH the ' gas delivery system

utilizes non metal lines and components downstream from the ionizer in the gas stream. 19, The
reticle handling system of claim 1 further comprising a robotic gripping device for individually gripping
reticle pods for placémenfidn astitirehandiidreynithe sétbipstorsigesiace plagitisy tictiebetidgripping

device furtheg,comniisine 0.3l 10w S80 SR A& Rl RNl dhe purge flow at the reticle storage

receptacles. 0. The reticle handling system of claim 19 wherein the air flow sensor is I.,
positioned for detection of air flow in the interior environment emitting from the reticle ; storage
receptacle purge outlet before a reticle pod is placed on the reticle storage, receptacle. ' 21. The

reticle handling sysfem of Th&iFIH BATERE F18'R RS REENoTeBsihe RUBEP R ERISHIYF air flow

emitting fromsthe ge tiedeppnibpargenpriisiiatiesn setelragiis placed on the reticle storage receptacle.
22. The reticle handling system of claim | wherein the enclosed interior environment comprises air and
the gas delivery system delivers air into the interior environment at an interior inlet separate from the

reticle storage receptacles. and I% tehd Aan po |tion(ﬁ1r0f(imat1e ap uppey re ion of the enclosed
. : . ? e Tandje han g %&etm. clanm L w 15 {l'he gurge 63 source :
interior environment,’and wherein the enclosed interior environment also has a ST region wherein
the storage herrsiniges clean dry air having sbout less than 1000 ppb of water,

10. " The reticle handling system of claim 1 wherein the purge gas source
comprises clean dry air having about less than 100 ppb of water,

11.  The reticle handling systermn of claim 1 wherein the purge gas source
comprises clean dry air having ebout less than 10 ppb of water.

12, The reticle handling system of claim 1 wherein the purge gas source
comprises clean dry air having sbout less than 1 ppb of water.

13, The reticle handling system of claim 1 wherein eath purge outlet of said

plurality of reficle storage receptacles is continuously open when: a refigle pod is not in
position fherson.

14 The reticle handling system of claim 13 wherein the enclosed interior
entvironment is substantially fillad with air, and wherein the enclosed nterior environment
has 4 downward airflow and wherein the downward airflow is generated by an interior
environment exhaust, |

AMENDED SHEET (ARTICLE 19)



50 further comprises an exhaust positioned in the lower region for exhausting the air in the enclosed
interior environment. 23. The reticle handling system of claim 1 wherein the enclosed interior
environment ﬁﬁ%JSS?‘,ir and the gas delivery sygtem delivers air into t d{)@g&ﬁﬁﬁgwﬁnment ata
plurality of interior inlets each postioned extending downwardly at one of the reficle storage
receptacles to individually purge wash the exterior of each respective closed reticle pod seated in the

storage housing. 24. A system.for purging reticle st e cqmpyising: ra '9{ q{ eticle pods,
each reticle pod hg\glng zsif\is1 éqb%?%gﬁ%{i%rﬁ}g%e%iﬁ%réa%éﬂ ao‘!'dé%i;re g‘r%sg}aﬁir?g%%%gaginé t#e bottom
opening of theEheitdesch siotieh avid dhsuigpoie badlingsTsicsu ftrengompsisefcanithoarreliEle seated
therein, each (elicle:PbRAMRG BPHIIE I ARYIRE YRS RS L US! SR pRsisiag A Water
absorbing filter on the door, the filter having two sides, or‘i}e side open to th_E interjor of the reticle pod,

and the othdnSRpiing e ARER &Sy Y (RE PR BSTER e e b oisiSie B Bdor:  a
storage hougthggefinPHsi gl Rl obs eticiaiRtolagarsbeivith iRetbieantipsizd interior environment,
each shelf with at least one reticle storage receptacle and a void in the shelf for positioning the filter of
the purge outlet of one of the reticle pods received by reticle storage receptacle whereby the filter of
_the purge outlet Opgns in&qléhl%&gg%g{l fﬁ{ I}Qes S 9‘{1?%% %&ﬁigg; %(ﬂggqigg}ggggn%% Y,system that
is fluidly coupled to & clean dry air source, SHid clean ry air delivery system connected to each reticle

storage receptacibadnstevia ferhiceporsd fetilsasodiveme fgder inandelesB RamtFYaitRed at the
reticle storagesteeeriaGlepecton kB6) %Imgfﬁamwﬁﬁﬁ&gﬁ@cwgilwamawm upper shell

portion and a lower dogr latchable and sealahle to the upper shell parti n,.and wherein the filter is

positioned irf%’r‘f’ﬁb’bﬁd?’& RSB E B P O b Fe?ﬁrfﬁgz?ﬁ@%r%?téﬁ%{ﬁgﬁr%ﬁ%‘ﬁ%@%rhorizontal length

and a horizontal wighh, boj.qf. whioh ade.a Riuaityehiimes GrsiarthandpeiMeicabdapthsof the filter.
y

26.The system of claim 25 wherein the filter 1s comprised of a plur I%a(é)!fll ers. 51 27. The system of
claim 24 whérdiF thgeem rigy g JHEHEoRER STRFSIDRS &8 gﬁ’sggﬁﬁ"fﬁrt‘ﬁ@? GhiBrises a
reticle inspegéigir=i00l, a lithography process tool, and a conveyance system for moving each of the
reticle pods between the storage housing, the inspection tool, and the lithography process tool, each of
the reticle inspectiotPtool %W@F&?ﬁﬁg’tﬁ&’@?@w%ﬁg miﬁﬁ'ﬁ%%’rﬁﬁ\?ﬁyﬁ%hmism for
taking the feﬂﬁh@z@fﬂﬂh&t&ﬂﬁi&ﬁﬁﬁpﬁﬂﬁﬁdﬂhﬁﬁdﬂ%ﬁrﬁﬁﬂcbﬂmew inctginlthn gatherdishography
process tool are each connected to the clean dry air delivery system to maintain a purge of the reticle

most of the time whdh thelisticriirdeirbasdlingpaxdion wbiaimelithstiapRIverass BTOPOECE A storage
housing for retigladyosis:ithgdaonaiiauanyisgpng ReiRteHoM HO hiattali: e ERiM ranahHiafitymof
receptacles fqor recejving a plurality of reticle pods, each retjcle aving an. upper shell and a lower
door, the lo JS%@%@%@S%I%@%%%’ogh?oré%oegﬁr%iéjlp Se fa%{“‘eg%gvf/%ﬁ d%%?%%ﬁ%a% %ﬂerfg"é” inlet and a
purge outlet, &astr forepnivketiaviighs purgelivutiet urretiglagintee peseetanlies: of one of the reticle
pods, the storage housing further comprising a gas delivery system pto%n clean dry air.,connected
to the purge outletsdf the ‘Eéﬁ?gaega% ER %‘%g%y"@gfeg? pYBEAGHR: f e%‘*h %Wa"ﬁ‘%ﬁ%i‘ﬁg a water
content of legsxsitamaebintdeGe0qpht ehdknm&epdtadﬁdﬁmﬁmv&mmmﬁgﬁp&w tigahtielging the
clean dry air dlir ajched teticlespod Rositignedsaf said rg&gﬁta&@%éereby
washing the gt.ﬁgeacﬁ%\/r%?étﬁ{egc r%ti ?ggpe%d with said cleaf%!%%yog?, the lélurge outlet of the closed and latched

reticle pod re&é‘ﬁl@ﬁ“@y one of said receptacle such that the purge outlet discharges into the closed
interior of said housﬁqg.

The reticle handling system of claim 19 whergin ]Lhe gir flow sensor is
positioned for detection of air flow emitting from the reticle pod purge outlet after a reticle
pod is placed on the reticle storage receptacle.

22.  The reticle handling system of claim 1 wherein the snclosed interior
environment comprises air and the ges delivery system dclive;l's air into the interior
environment &t an interior inlet separate from the reticle storage recepiacles and located at
an position proximate an upper region of the enclosed interior environment, and wherein
the enclosed interior snviropment also has a lower region whergin the storage housing

AMENDED SHEET (ARTICLE 198}



29. A storage housing for reticle pods, the housing having receptacles for a plurality of reticle pods,
each reticle pod having a lower door latchable onto a upper shell, the lower door having a purge inlet
and a purge outlet, each receptacle having an upwardly extending purge outlet and a downwardly
extending purge outlet, the upwardly extending purge outlet for engaging a purge inlet of each reticle
pod with each said reticle pod closed and latched, the downwardly extending purge outlet for purge
washing the exterior of a reticle pod seated in the receptacle, the storage housing further comprising a
gas delivery system connected to the upwardly extending outlet and the downwardly extending outlet

providing c¢lean dry air. 30. A reticle handlin tem compri |n stor hou5| ef|n|n an
enclose%ﬁ%]terlor ﬁl\?ﬁo%nmeen 5 OSIde?verlg@gsﬁf)evr‘ﬁertﬁ%%lgar? e’%ﬁ R ngt el%%i oA purge g%s source;
the stor%@‘ﬁb%ﬁ@%ﬁ?ﬁbnsmg a plurality of reticle storage receptacles in the enclosed interior
environment, each reticle storage receptacle configured for receiving a reticle pod wherein each reticle
pod havigg a purgedile: anddipurgaeuilel eath retilaesiorage wehptacindaavingmpogemutliet
conneciggig;lhe ﬂ@%ﬂ%\é% s DHER Y CORRBRIAG WithhtheRUIASR Lok SarRlig!a D m@%ﬁ@t said
storage rgce téarcge (g)stlc grippi ‘%{gev?e for |ng vid allé/‘%r{ggln retéeo %ods fO{aE ac%ment on
and remova e FefieR st Storage rece ]tlgc es, t‘ﬁer otic ari gvice Turth mprising an air
flow seﬁg@ﬂﬁ%&b%dﬁ%%éhﬁ@ﬁ@%ﬂﬁwmweemﬁm raﬁ%e%aeﬁémﬁ%étﬂﬁfgﬁor
environhmawingt the reticle storage receptacles. 53 WO 20071149513PCT/US2007/014428 31. The
reticle handling system of claim 30 wherein each reticle storage receptacle li RC a void for allowing

dischargg of ﬂ]@@%‘(&ﬁ f&%ﬁ&gﬂ%i@&%ﬁ Cwl;ggr@ﬁwronment of the storage housing. 32. The
reticle handling Sy ote O Gl S eraln R L R 35,50 WS R I98R S8R0 ifand

door for sealingly engaging the bottom opening of the shell, each door having support structure

for supporting a reticle with a reticle seated therein, each reticle pod having a purge inlet a purge

outlet, the purge outlet comprising a water absorbing filter on the door, the filter having two

sides, one side open to the interior of the reticle pod, and the other side open exteriorly of the

pod, the filter traversing the bottom side of the door;

a storage housing comprising a plurality of reticle storage shelves in the enclosed interior
environment, each shelf with at least one reticle storage receptacle and-a void in the shelf for
positioning the filter of the purge outlet of one of the reticle pods received by reticle storage
receptacle whereby the filter of the purge outlet opens into the interior of the storage housing;

a clean dry air delivery system that is fluidly coupled to a clean dry air source, said clean
dry air delivery system connected to each reticle storage receptacle to provide purging of the
reticle pods when seated and closed and latched at the reticle storage receptacles.

25.  The system of claim 24, whereili each reticle pod has an upper shell portion and a lower
door latchable and sealable to the upper shell portion, and wherein the filter is positioned in an
aperture in the door, and wherein the filter is rectangular and has a horizontal length and a
horizontal width, both of which are a plurality of times greater than the vertical depth of the
filter.

26.  The system of claim 25 wherein the filter is comprised of a plurality of layers.



33. The reticle handling system of claim 32 wherein the Water content of the clean dry air is less than
10 ppb. 34. A method of maintaining a low humidity environmerit on a plurality of reticles, the
method comprising the steps of: ~ when not in use or when not in a process tool or an inspection tool,
storing the reticles in a plurality of closed reticle pods that each have a purge inlet, a purge outlet, a
moisture getter, a shell, and a door sealingly latchable onto the shell for closing the reticle pod, the
moisture getter rechargeable when the reticle pod is purged with clean dry air; storing the reticle
pod in a reticle pod stocker the reticle pqd stocker havi ng an open interior and a plurality of reticle pod
receptacles, each for receiving a reticle pod; and ing the reticle pod most of the time when the
reticle péd is intHe P& Po B AL PRI Tlé%ﬁq,r%‘?nq‘tﬁﬂ?% IS A HAGIRG L StApFRing g dhrerating at
each reéerpfeml@fé}ﬁéa@mpeﬁe@geacémlmmmmﬁhtar|bthqﬁr@éarpmmrtcﬁr@mradmmamyy@mdmes each
placed diyeteity fiboveanc-axesthetrdticlvishdl losesh rdidainpged hanpigging aspexstriabel.each of said
Indw@ue&&@&e@%%m@eateglt%@bafvmébeagie%ep%%dtslﬁ%ﬂjrﬁﬂfdgrmﬂﬁ &é}&awo@'eaﬂ dry

air and ting of ean alrlto mte or of each of said reti OSSI
%%O%ga ol 0$§§$ ﬁ?%él closed ,?ence podg tf}r?(l)%lé]ﬁ ahD omﬁo?ré)rlﬁn%lenreggﬁ § salédlretlcle

second Xiting“eac
pods. V3EHhEMERDE B’fSBF’o?ﬁ‘H’BIPﬂ]J ri‘ﬂgrthf’)r“ﬁ‘ﬁ&?ﬁ‘@%é’%%%eﬁsoma?ﬁ?a‘?ﬁﬁl?gcé%ﬁ:@ﬂtﬁe Heéticles
when ncifatofy sfrtheietiy ey petstomaiseictrenetosiife aslitlvastihgfsbhe ot thbaeticlestinith clean
dry air niost ticthegenwiheheabhlohthenphticlesds 16osuch a sealed enclosure and not in the reticle
pod. 36. The method of claim 34 further comprising the step of purging each of the reticle pods
substantjally aII 0 lth DA wh n ea e retlcl ods is in the reticle pod stqcker. WO
2007114? 51354 %Q— %%%rgj?%ﬂ%ggr reﬁ% e me tﬁ%flolfngl m32 finher ?:Soe%ﬁ?%lg\ortﬁ’é te|5 of -
purging G FRBTRYGh BB el EaRASIs U AR BT R4 A0D RTEA IS RO the
reticles poanBhsidl radetd prrt desekide loweggomhestadidatdfablainntd4therpin thadlgdrtdowamprises
a ilter pasitionedrin 4perpuigi-ouiied pheachibdtkecteticleppeiishavind? pie Methodainglaim:34
whereinghe sefigle POgrRgek h@ﬁ@e%@ll%efs[&tgg@ ﬁgars@gg FEPRRIAGIRRRACY Jvilaspixgs outlet for
connect ?é]té&gﬂgv%h [gegc le ?pglg% (;s,n%%tcee Lthereon, rarg I%féser%%% rr%c%glt% ac%?g?os &%Saaas each of the

reticle pads individually tor sea Ing on and removatiro orage rec egrlppln device

having &MKH SR SEHLD 15 g n‘ﬂf AFYB h?ﬁé%ﬁé’ﬁ%‘éﬁgrl%d%@ ﬁ@ﬁbé%?tﬁ’@ﬁ’c@ﬁ‘i rises the -
step of de¢fTHglthaTbw hehanmirzaiudetiisebadinsthageae dopticiirisiiabpereitierdrand  40. A
method lafamidimetiihgpedzenbitidtiod arsaiphetabtyctd tietelaswilibinethod:caioprising thadstepsiof;
storing eaghdAlGRAA &-FAseROMIPIGFRICE m@w%&m%&%@ pefter %G&f@é@a%@tﬁbfﬁuﬁkeo?od
comprisiaehaiihe dogt agelighipleanablsia s shal SyeD AL Ing Jete! nag gy e closed and

opened, an ottom opening centrally posmone 5h the door an aving a erein

29. A storage housing for reticle pods, the housing havmg receptacles for a plurality of reticle
pods, each reticle pod having a lower door latchable onto a upper shell, the lower door having a
purge inlet and a purge outlet, each receptacle having an upwardly extending purge outlet and a
downwardly extending purge outlet, the upwardly extending purge outlet for engaging a purge
inlet of each reticle pod with each said reticle pod closed and latched, the downwardly extending
purge outlet for purge washing the exterior of a reticle pod seated in the receptacle, the storage
housing further comprising a gas delivery system connected to the upwardly exteﬁding outlet and
the downwardly extending outlet providing clean dry air .

30.  Areticle handling system comprising:

a storage housing defining an enclosed interior environment;

a gas delivery system that can be fluidly coupled to a purge gas source;

the storage housing comprising a plurality of reticle storage receptacles in the enclosed
interior environment, each reticle storage receptacle configured for receiving a reticle pod
wherein each reticle pod having a purge inlet and a purge outlet; each reticle



storing the each of the closed purgible reticle pods in a reticle pod stocker; and maintaining the stocker
with clean dry air and purging each of the purgible closed reticle pods when in the stocker with a purge
stream of cl ir. bath impinging an exterior éf2said reticle pod and pod through
said bottomeé)%)gég‘lgfyﬁ%‘{gpal The method of claim 40 further comprising the 2?‘95 rec%uélgglng the
moisture getter in the purgible reticle pod by putting the getter in thr purge stream.  42. A method of
minimizing haze buildu eu%%a the meth qmﬁ[é{ eslens of; toring thegeticle in a
purgible retlcﬁalQ F%dresca% a? o?’nurp%l&nggiz;ldF sh ég%(}}rg séga Sth%el P Sﬁﬁc;gbottom opening;
storing the mrgxmn@ﬂﬁ’lbtb@é%@?éﬂ@‘é%ﬁ%ﬁd@l@?%ﬁ(ﬁmd mmmgt@lﬁi@stocker with extra. clean

dry air, a portion 05%%&6‘%?&{%@&?@8@&%&%&{@@ RepiHOUGRRARDOHRDIQRAMAGn 43
The method of claim 40 further compyising the ste uttin echargeable isture getter in the
reticle pod &7 rEERAFHidPI IR SRS JRteer brﬁcp Sth@%ﬂ&%?ﬁfe raﬁ‘g pugé%l%&ream.
44. A methoshnafpephfiraint flow mmumﬂmhb&b@gtﬁwmmmmy f rotiflemstimage
receptacles Wi alesRarigaiamoulnisaoRRElaLdsliceRod seied thereon, comprising

the step of positioning a reticle pod robotic gripper with an air flow sensor capable of measuring air
flow in the proximity of one of die purge outlets for confirming air flow in the open interior. 45. A
reticle pod stocker comprising;
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an enclosed housing defining an enclosed interior environment; a source of at least clean dry air
connected to the reticle pod stocker;  a plurality of receptacles, each receptacle for receiving a
closed reticlw%&pﬂagﬁving with open purge outlefs extending upwardlyp%trﬁﬁgﬂ%(%g‘pztgcle, each
purge outlet connected to the source of at least clean dry air whereby a purge scream exits upwardly
at each open purge outlet each receptacle further having a purge line discharging downwardly at each
receptacle for individually washing a closed reticle pod placed at one of said receptacles;,  each
receptacle configutéd foﬁ?@céﬁ‘ii‘% é‘?&lﬂ"é}iﬁléﬁﬁﬂe‘ﬁ%@%%&%&’ﬁ‘pﬁ B ST SHG&Sing an inlet
on a purgible:tefictt-nod seaieddhelieainy divvheyeinithepagetotzpombish osehiategoeptacle the
respective purge outlet injects t g stream into the reticle pod and when the reticle pod is not
seated therggﬁ{ﬁ%%eﬁﬁg%% é’tg%%?églﬁl%gfhe enclosed interior environment of the housing.  46. The
reticle pod stockerf claim 45t entemprisiegm sioaktgippahiaiplasnguanddamnowag reticle
pods at and from.the receptacles, and wherein the robotic gripper comprises an air flow sensor
movable thrBﬂ"jﬂ%“ﬁtﬁ]ﬁ%”%éﬁ‘ Thterior and capable of measuring air flow at different locations in the
open interior for copfirming,aifsfiel inihR-@PaRtiRtesREkHNS iduAkEe eRPRIASoniedTof THhe reticle
pod stocker qof .clgim 45 wherein %ch receptacle has a pair of purge outlets each on opposite side of
a void in the &% ﬁé}%ﬁ&gﬁﬁﬁe M closed reticle pods have an outlet filter positioned

intermediate two pyige injetg,.and WheneiRiheve REFIInIeHs QRgaaRHhg: tuo Dyraaiaytiats for
injecting a stream of at least clean dry air into the reticle pod, and wherein said stream of at least clean

dry air exits FiBYEsiRE FtPat AREHERIA T t@iditacle to the enclosed interior environment of the
stocker. 56 WO 2001 485 13 € THISRE0 540 144084854 tnealthodrofepatitmngdlostoring thticle pod

stocker that %ﬁﬁ%% i%%%\&fgﬁ@%@?&éﬁ%@é BoRlaltyRf, FeNg easiggfgg%[g@g leguifesaid pen

interior, the method corhprisirig the step of positioning an air flow sensor gapable of measuring air flow
and movabletRIBHSHsHET R BRbrAerisorstRlnsR ARG ontsjtht aheltdrepeite i rdsttirming air

flow in the opRa, ittetiisture getter rechargeable when the reticle pod is purged wath clean dry air;
| storing the reticle pod in a reticle pod stocker the reticle pad stocker having av

open interior and 2 plurality of reticle pod receptacles, each for receiving a reticle pod; and

purging the reticle pod most of the time when the reticle pod is in the reticle pod
stocker with at least clean dry air, said purging comprising generating at each receptacle
for each reticle pod av individual first flow of clean dry air from a plurality of lines each -
placed directly above and over each individual closed reficle pods im]pinging an exterior of
each of said individual closed reticle pods and thereby washing each of said closed reticle
pods with said clean dry air and generating a second flow of clean dry air into an interior
of each of said reticle pods, sald second flow exiting each of the closed reticle pods
through & bottom opening in each of said reticle pods.

35.  The method of claim 34 further comprising the step of maintaining each of
the reticles when not in one of the reticle pods, in a sealed enclosure and washing each of
the reticles with clean dry air most of the time when each of the retjcles is in such a sealed
enclosure and not in the reticle pod.

36.  The method of claim 34 farther comprising the step of purging each of the
reticle pods substantislly all of the time with CDA when each of the reticle pods is in the
reticle pod stocker.
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37.  The method of claim 34 further comprising the step of pyrging each of the
reticle pods substentially all of the time with extra CDA when the each of the reticles pod
is in the reticle pod stocker,

38.  The method of claim 34 wherein the gefter comprises a ’:ﬁlter positioned in
the purge outlet of each of the reficle pods.

39.  The method of claim 34 wherein the reticle pod stocker has a plurality of
reticle storage receptacles cach with & purge outlet for connection to one of the reticle pods
seated thercon, and wherein a robotic gripper grasps each of the reticlie pods individually
for seating on and removal from the storage receptacles, the gripping device having an air
flow sensor for sensing air flow in the open interior and the method filrther comprises the

step of sensing the flow of clean dry air at the reticle storage recéptaaie in the open
imterior,

40, A method of minimizing haze buildup on a plurality of reticles, the method
comprising the steps of: |

storing each reticle in a closed purgible reficle pod with a moisture getter therein,
said reticle pod comprising a shell, a door sealingly latchable to the shell such that the

reticle pod may be closed and opened, and a bottorn opening centrally positioned on the
door and having a filter therein;

storing fhe each of the closed purgible reticle pods in a reticle pod stocker; and

maintaining the stocker with clean dry air and purgiﬁg each of the purgible closed
reticle pods when in the stocker with a purge streasn of clean dry air both impinging an
exterior of said reticle pod and exiting the reticle pod through said bottom opening,

41,  The method of claim 40 further comprising the ' p of recharging the
moisture getter in the purgible reticle pod by putting the gefter in 'thj:mrge stream,

42. A method of minimizing haze buildup on 3 reticle, the method comprising
the steps of;

storing the reticle in a purgible reticle pod, said reticle pod cormprising & shell, a
door sealing the shell, and a bottom opening;

storing the purgible reticle pad in a reticle pod stocker; and

maintaining the stocker with extra clean dry air, a portion of said extra dry air
exiting said reficle pod throngh said bottom opening,
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43,  The method of claim 40 further comprising the st'fep of putting a
rechargeable molsture getter in the reticle pod and recharging the mojsture getter by
putting the moisture getter in the purge siream.

44, A method of confirming flow In a reticle pod stocker that has a plurality of
reticle storage veceptacles with a respective purge outlets for conmection fo reticle pod
seated thereon, comprising the step of positioning a reticle pod robotic pripper with an rir
flow sensor capable of measuring air flow in the proxmity of one of the purge outlets for
confirming air flow in the open interior,

45, A reticle pod stackér cdmprising;

an enclosed housing defining an enclosed interior environment; l

a source of at least clean &ry air connected to the reticle pod stocker;

a plurality of receptacles, cach receptacle for receiving a closed reticle pod and
having with open purge outlets extending upwardly at each receptacle, each purge outlet
connect.e_c.lﬂto the source of at least clean dry Rir whereby 2 purge stream exits upwardly at
each open purge outlet, each receptacle firther having a purge line discharging
downwardly at each receptacle for individually washing a closed reticle pod placed at one
of said receptacles;

each receptacle configured for receiving a purgible reticle pod with the open purge
outlet engaging an inlet on & purgible reticle pod seated thereon;

wherein when a reticle pod is seated on & rcceptaclc the rcspectwe purge outlet
injects the purpe stream into the reticle pod and when the reticle pod is not szated thereon
the purge outlet exits into the enclosed interior environment of the housmg

46.  The reficle pod stocker of claim 45 further camprlsmg a robotic gripper fot
placmg and removing raficle pods 2t and from the receptacles, anﬂ wherein the robotic
gripper comprises an air flow sensor movable throughout the open interior and capable of
measuring air flow at different locations in the open interior for confirming air flow in the
open interior at individual receptacies,

47. ° The reticle pod stocker of claim 45 whersin each receptacle has a pair of
purge outlets each on opposite side of a void in the receptacle, and wherein the closed
reticle pods have an outlet filier positioned intermediate two purge inlets, and wherein the
two purge inlets engage the two purge outlets for injecting & stream of af least clean dry air
into the reticle pod, and wherein sajd stream of at least clean dry air exils the reticle pod at
the void in the receptacle 1o the enclosed interior environment of the stocker.
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48. A method of confirming flow in a reticle pod stocker fhat has an open
interior and that has a pluality of reticle storage receptacies in said ppen interior, the
method comprising the step of positioning an air flow sensor capable of measuring air
flow and movable thronghout the open interior in the proximity of onelof the receptitles
for confirming air flow in the open interior.
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