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SYSTEM FOR PURG NG RETI CLE STORAGE RELATED
APPLI CATI ONS This application clainms priority to the

wo edozowisnyy U. S. provisional applications: U S. PCT/US2007/014428

Application No. 60/814,824 filed June 19, 2006; U.S.
Application No. 60/844,570, filed Septenber 14, 2006;
and U. S. Application No. 60/903,488, filed February
26, 2007. Al of the aforenmentioned Applications are
hereby i ncorporated by reference herein in their
entirety. BACKGROUND OF THE | NVENTI ON Particul ate and

ai rborne nol e ]

consi der abl e W@&%ﬁ%@%ﬁ@&fﬁi%ﬁ%n ng

facilities. These contam nants can cause reticle

defects such as hazing. In general, reticle pods are

used to protect reticles fromthese contam nants

during storage and t t Ss,

accunul ati on of thes%eggﬁggﬁyﬁgﬁﬁghﬁékgonnDn in

reticle pods, which can degrade overall reticle

qual i fThis applitationcipime quictityatad te, follbwing 8. previgibral applications:
0 r ' t i kh .

POORE A nnﬁgasoge LB AN Sihel D, $00E U SMRpBIRIG RoPBIsa4,570,

$ided Septranbot M, Z.OOQ),I and AJ. Gylpprdabtlmﬁpofah‘%%%ﬁ fied Faprpamy @6, 2007.

gﬁpgﬁme' Eﬁtﬂ}e&}{‘ﬁ hEzﬁ{ohg la?e Q))J Hl\égdp ﬁﬁ,dp&f i‘qu'la&:e herein in
eani ngs e s ort om ng periodic cleanings is

tthedr gagiretnt i al for decreased nanufacturlng

efficiencies. Purging of wafers and reticles wth

nitrogen is known. Purging with nitrogen can elimnate

contanminants in the reticle contai nment but presents

problens in that njitrogen needs to he contained and

controll ed. Althéﬂﬁﬁ ﬁ%ﬁﬂgﬂgﬁn:§Hﬁ5§VE%ﬁ§¢§ered t oxi c,

a nitrogen enriched environnment with reduced oxygen,

asphyphsicilefe aad di®stHet moldtular doRBdttigans QAMI) [POSEE tonsiderable

b Ni
SR B AP B AR LRT UG R F ¢ KR OGP i Caise reict

slefesisrsgclequ hpdimgnt In Benel, cﬂeﬁda poid¢ aegesed its prodéct reticles from these
i nexpensi v can II cc traditi

SO tla%bnéuﬁ%s %urm%,] sltc'.':%‘| ansp rrg nall’}}'i]%nea € Sessg agrcumufe)lpglln of these
meaalminantses ornmnon:ai teyclarpdds aﬂedfycaprdpg@de pvegalt etticle] quglity. With

Sty B RO S S0 G A P R008 eike ros

ivhee memheiing p astickictherafiomttp geg Wil gtsemcoawtq;cmio Metypisal approach
O nRhitfifnd ceﬁaﬁ)ﬂaht@l ®hia N (SR{C bba Galdivesf Rriodic cleanings. One

m nim zing haze formation on reticles during storage
ShertqeEung with periodic cleanings 1s the potential for decreased manufacturing

efficiencies.

Purging of wafers and reticles with nitrogen is known. Purging with nitrogen can
eliminate contaminants in the reticle containment but presents problems in that nitrogen
needs to be contained and controlled. Although nitrogen is not considered toxic, a
nitrogen enriched environment with reduced oxygen, asphyxiation can result. Thus,
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.
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By substantially continually maintaining either a
purge of preferably extra dry clean air having a

wo ebaaedihum dity level on reticles or by tenpPCHUS1097/014428

storing the reticle in a container in proximty to an
adsorbent or dessicant nedia when not being purged,
haze formation can be elimnated, mnimzed, or
sufficiently controlled. Moreover, a filter nmedia in
the container may be positioned to be "recharged"
during the substantially continual pur gi ng of the

retic a, reduced deS|r abl e dity |ev can .
adt T dPREGS (oS EHECbRe] oo sabam L R Fatehe protecting
eaitlaidafifg st6rap@andCttinEitatiyn Beinrgnipniiged.and kem lavigt | on
includes reticle storage conprising a storage housing
having a plurality of reticles being stored or

plurality of reticle storage receptacles, the

receptacl es configured for receiving reticle pods, for
exanpl e reticl e SNEFMMARY HEHEINVERNTIODUSI ng can
conprise an inspection area or plurality of shelves

: ggtept%gc IpresQ ulljv%gtn? gﬁlo @ L I tnyethchf%l Eyes1te|ng: Ia%d c I%r gr?eﬁlts for Rrotectmg
eticdesrand spdcefically &remmmlzibg haze formztt@olonfrmcl«’esr@n@g etoragn @nd use.
rlg't éu%%tﬁ&aﬁl&%h@m{aﬁ& 'n&luﬁalh{ngrg’tﬂgr 4 lg'rg 'b?;;){k%rablgl%gma dry clean air

exanple, a'reticle SMF to a brar
higwng 'Ph@ds‘teérla'gféd%@@’th“ G%tr?leél cgobybgenmorqqﬂmsm@géhe reticle in a .

%&ﬂi‘ﬁé@&?ro&:ﬁﬁ@%t&%s&ﬁ&ﬁ o lde&RIAR Radih Wheh HRF 88hg plifted, haze
one enb ment, .the purgeﬁﬁgsten1|ncludes a pIuraF

SPTISIPBEeR (o GmiRas: GRIERMEE 6 P RIBE AR pEEroa filter
Ri0fn tHeecdnelinet | Bays bo pREIHOHACRPA CteBarg A PAGTHRS the ubstantially

enbodi yrent . of e inventio n.use I ffuse

CRTTEML PUEREN © # gt fngley écrgﬁwﬁ %ess?abfe?mdétyc%ﬁ? ‘iaﬂh‘?e readily

ntainteied vl the redicle ebntaiher idnfEhatitaint isclvt C@rteely baingpusged.

even distribution of gas entering each pod fron1the

associ ted ol dw q g fuser can be ﬁ at

the infet™or '?‘ﬁ “‘cl'f 5% "R S °fath°é’"}pé‘8%‘§t%éf°éa%r ousing having a

(phmﬂai/ € retigles zhbmg Is@ramtrl trabty df hetichustoregd raseptaciéng the receptacles
e .

%g%‘l éS)dV\%tr'{é élrgla ds, lﬂ?ex@bﬁaﬁ%ﬁgg Sé/%[??o&{? F’]Ié}[e s‘i&r%e%ousmg

SAIV CPmPMEETHN mnpqchen stee roag%urﬂemsqf rsgelT&hiethsyeqce rnelfde i @lurality of

'ra}(:fengtbxgge F@thgéh,ssofol‘ p&ilc“:%dé RHE %ra%@%o§§ﬁg £4n be a reticle stocker,

connected to the purge systemthat conprises a source

dibragy eptpod £ nsfeprimgaeticles from acrsAiclsy transpoTt pRITgingyq &g gxample, a

$éfﬁ:ha S bbd, A8 @ Reol AibRAr i use d Tﬁ@%ﬁﬂg%ﬁﬁm@é catnhfﬂso be or include a
vention uses extra CDA. ln one" enbodi nent,

§ SBPRGY- FEREHPHER OF ‘B’r’"tﬂ“ﬂ‘?gtﬂeﬁ‘ﬁ"& In one smkpdipsny %“é Bfyge system
bzﬁ:h&léﬁlfal Bufality 6Opurge ﬁnssewah h legdh ﬁdrge mael being rcoamml ®, one of the
ai_ner e.r ri ses an
PSS ks Resiidy & et bofmeaf g BRI Bp e a diffuser a
ttlhaempem rody ea@ys_tlelmre@teniplwnythicetsomzheerpfod exdngple,ca &yisleMIF pod,
. C .
Sl G iRl B BT B Bl ARGy BBGIA0MER e purge
ilime.gThe @ffum Si] btalppv@mecbqtahq'm}qgor 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.
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priority to U S. Application No. 60/668,189, filed
April 4, 2005 and entitled "ENVI RONVENTAL CONTROL IN A

WEREI7ALE1SM F POD, " the contents of which, incPobiusmo7/014428

U S. Application No. 60/668; 189, are hereby

i ncorporated by reference herein. Mreover, a reticle
pod can include a conventional reticle conprising a
quartz material. Preferably, a reticle pod for a
system of the invention conprises a filter nenber. For
exanple, the filter nmenber can conprise particulate or

absorptive nedia and comnbi nati ons .thereof fo
or ot eAlF RFTREN PEOMEREcE P ELMERAF AATES 840 PPHGE connected to the

siutyea;gﬂera itcht torAPrENO & ourdde qman dey gaECA) exiea DA d dry inert gases

S of th rise a

e ety & reeeal enoh i B B S ERan iR futhtns

parts per billion (ppb) of vvater in each reticle pod

or ot repnd ehbatieers} enthg;e)r@pstmmaclayfopa @ystethh o) tie invention can be

ﬂ: gigug?d & n\élctgl\cl) ngel}gttlcléc' u?? E)P g%%é%hﬁl)ln’t confal eréegzoa\ga;n\%& th Igeretlcle pod

reetnposeg zmamlebeha Ldvsmmi ptalehst anechfcibe porgeelinayi crfatthedwrge system.
AN _envj fir f

SRR e8P pERf B7h oP R ShABhAP bt & sulfBhlmechanical

paterfaceU(SMIEY caliristsostichcpsogentratiyi descrivad tihea Uel.i 4pmlication claiming

Qﬁ%fnb’: 4h aU'S/ A?lHﬁ'é’ah%n ”ﬁbefdo?é&% 1shermed - A‘Qqan%eqmt la¥d entitled
the rate of haze formation in the optica stem of

t"EDIVIBPNYENTAL SLNTBRE Meh REBCI & $MEe P@&h B contents “of which,
HeduGedU. g"@@h&ﬂﬁn‘}ﬁ& 0/688,189, 18 Herbh P McSFORRIAUY reference herein.

sul fate, whi can Qccur in the presence of sulfuric

d\??‘&o"e&rﬁ*rfﬁ%]é PQHcFaM’[‘Cé‘I’ €ar Fﬁ]g’embl?a‘r ’é’ﬂ‘b‘ﬁlcﬁ’é‘l’ﬂﬁf‘%ﬁ qupriz,aterial.

tHeferably| 6 Irérickpod G Bistentlof tHeSihoditibRlcompaiesta tmerQﬁember For

eli m']na41i gg of the formation aqf ammr%um sul f 8 binati

{FETPIEL P [ikerdTppber £an eoumprisg Parppilate o pbsgipgive mg b2 and Combinations

I thatesfiforqitote tihgaheseticle Mok Gomtamifait diding Yokape ah@ﬁrhnsport.

reticle storage bay. For exan‘pl e, the reti cl e -storage

bay camebe aess%m %tc% oM a _cony ”5 Vontl 5o

seni condfetsSr 8P ot Su¢ asyS ﬁ’ot o1 it ﬁngc’r“a‘ffﬁlyatg f’mpflse a gas

on@nteiningdi ¢opndntratibre of ket thlame amuorlagmdamr bdldion [epb) of water in each
: d Th 0

g?w?e 3)%2 %rt %tél@hg' clp %cg' % ?em %P'emsé?@?r{é 2 & V\%ge environment

cubstintialin fre¢ afiwater, thlr eﬂepﬁwhtyr quemmdma mtndhfutpes with a reticle

Q:EQY)E gﬁ&gmﬁalgﬁl%d&c%apﬁ eﬁhﬂgitegD/MQ{eové?r ﬁr @J\ﬁl%h%entes)ﬁggtﬁmally free

CDA, roug | east one purge l'iTne’to the reticle

«f o‘fas?g gant 1§ 'er,stthfthleehéwoc{ plecostaptinggls tpagicigtes dispesing arfarming on

qﬁe febiSle ] g&mtalr@nquam EndtéNaRthérest. donSeqaontRy, | t}fee&e Y 84RMSrmation
g‘}msth ds for u%fﬁ:ﬂ,rggﬂretlcle st ockers, rarj es

eoPtical sysicrp gha t aplsat ogh ’%‘F’@égrfa‘i@uﬁa{‘ & refiyred Haze can

mﬁeh 66l fidined fOm aivBSHilaRUITAS, viiEHEanSRcilrlTh HRGiesen® of sgidric acid,
to a reticl recei ved. b reticle storage .

gt Sanece i et R n s R e B R .p subsiantia
rreductbre odieBposeadn iofi thehdormatiore b€ amoebninint Rulfhe ogathe reticle surface

results.

The system of the invention can also comprise a semiconductor tool reticle storage
bay. For example, the reticle storage bay can be associated with a conventional
semiconductor tool such as a photolithography tool. In one embodiment, the reticle

storage bay can be connected to a bay purge line. The invention also provides a method
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conprising CDA or extra CDA. Additionally, the system
of the invention can conprise an ionizer associated

woRe/1895e3 pur ge system For exanpl e, the ioni zeeT/warmobei4428

associated with at |east ong of the plurality of purge
lines of the purge system DESCRI PTI ON OF THE DRAW NGS
O her features and advantages of the invention may

al so be apparent fromthe follow ng detail ed
description thereof, taken in conjunction with the
acconpanyi ng draw ngs of vvhi ch: Figure la is an

xpl oded view of an ex ryretlcle od for a system

‘?r RHETE A ‘EP'BFf‘,ge’FT"g‘ﬁ éa‘l‘ e jcontinysus- sﬂp %ff:ﬁag'é{ \}}ee‘iﬂf!‘g?f includes
phidifg b Ghe c@ﬁﬁﬁ@lﬁg éD@Lléle pfea‘eralﬁy,gwtﬁf @CDAS t}ﬁough at least one purge
epresent a ns for a retj
P B LR PR SRS AL o ey Roupar 5t Splefy o B Shvention.
Fihg inventioni sls@commyises eysteatsiand nedthaals fex@npihgraticld dtdx&ersoﬁbranes

<fi‘oorls tclle%nreooR'AOd;%rIdo{n cifS nStareg; OfFug't el nvent 'e&” fl tgulél mve‘r"ltlon can

a representati an exenp ary pur ge sys? em fo
sympnm mfrodtmng ngantoi aJreticléi @drmceﬁmd by a retayle stomge attqemacle A

%eﬂ%ra %)ﬁnzn% %n){prgg gﬁta&}ﬁ%t eFQtlc]%rdl 0t§¥dz E]e[ﬂeorfetlélp %od with the gas

nventio represen
emnpfhwy‘meTgatrs@@tﬁem for a systemof the invention;
Figure 6a is a plan view of exenplary shelves of a

stor aggdfh%ﬁﬁﬁ't %l sgstlalﬂ &%Qﬂ@fé\deﬁﬁok I?:altn t!@mt,mé%t ofi2er associated with
n view o

Figure 6b is an alternate storage
theceyyes 6ysteng: orﬁor gwenie aie donizes [rap de vistasiaadr yish Ghiqa&tt one of the

PRIy 8Fpigl BERRE tRipdRR spftethNe openi ng; Figure 6¢ is
an el evational view of a robotic gripper engaged with

areticle pod and with an airflow sensor; Figure 6d is
a plan view of the gripper, reticle pod and receptacl e
of Figure 6¢; Figure 7a is a plan view of exenplary

reticle pods receDESORIPIIONIOE THEDRAWINGSecept acl es
associated with shelves of the type in Figure 6a;

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

drawings of which:

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

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

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

invention and layers thereof;

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

the invention;

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

invention,

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

invention;
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Figure 7b is a side elevational view of three shelves
stacked; Figure 7c is a cross-sectional view of a

wo eto7akesipod seat on a receptacle; Figure 8A i BCHUS2007/014428

representation of an exenplary storage housing for a
systemof the invention; Figure 8Bis a top view of a
carousel reticle stocker; Figure 8Cillustrates a
detailed view of a diffuser for the purge systemof a
reticle stocker; Figure 8D is a side view of another
preferred enbodinent of a purge systen1for areticle

st ock ure 8E strates a ert
di str I%Eﬁhl{e 519 IC1)su;r1 ée I‘%S)(/:l’sl P fg an’ exemp, arglpur%e (}thrdlefor A s stem of the

Gnvestien;r epr esent ati on of an exenpl ary encl osure

conprising a plurality of storage housing of the type

in Figure Ei gu n

exenp?‘ )r/e gae I!rs]% L \;L “(') ro% te)éerqucrgnpr Ivésiazr)]{] 9 gtop:%tquﬁegtacle in accord
stitr thg ewvbetionand the storage housing in Figure 8;

Figure 11 is a representation of an exenplary nethod

of th [ L

0% | DR DRIl U AR LE S0 Eonb o U shape
i withepurgeooutierpagisron ad@cént sidey effheeneningt i on of an

exenplary reticle cassette of the invention; Figure 14

I's a @?@E@%@%ﬁﬁe%ﬁdﬂﬁl Abw SXLPOVLAE Yrippet bifgaBeFRAR S"rén‘%le pod and
of the 1nvention; Figure 15 is a representation of
é&léhﬂ%ﬁﬂ;?we*}?bs&ﬁdl ng stack of the invention; Figure 16

is a representation of an exenplary expand| ng stack of

the | BYRR 648 a prindHéw of the igfipper, BI€pENiAIt b &Ptadle B Figure 6c;
exenplary library rack of tﬁe invention; Figure 18 iIs

a representation_of an rary rack
nvontiBEe TEiG AR TEW of ?E@Eﬂ%gam?eaPP%nws?wsﬁEﬁﬁth storage
redeptakles bRxdsedvith bleelvdsweﬂfeitm;in Figgw®&s 20 is a

representation of exerrpl ary reticle boxes of the

i nventl on; Fj at i on

exenpll B4° ?be dgebeé’ﬂté%"agﬁf'e‘fvﬂg%’% Z‘n][VFSW ﬁ‘?gur es 22
is a representation of exenplary reticle boxes of the
i nventFigme 7@ind chassrsotiondl Jievsofa retiqle pedksehtadn omrcaptacle;
exenpl ary robot end effecter reti cI e shi el d. DETAI LED

F[J)rEg\(/::?g: Z%rl | %%’f‘ %%s tgbur 3 ngeI?rgl ora% iupu\élengtfloro A system of the
doyephdrsi ng a

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

stocker;

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

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

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

storage housing of the type in Figure §;



storage housing having a plurality of reticle storage

receptacl es. The storage housing can conprise a
w@barrakisty of shelves that each include a pl uredT/ag2007/014428

reticle storage receptacless Preferably, the system

al so conprises a purge system associated with the

st orage housing. |l n one enbodi nent, the purge system

includes a plurality of purge lines with each purge

| i ne being connected to one of the storage

receptacles. Additionally, the systemof the invention

can conprise.an ionizer associated with the purge .

syst efil8uFot0 & fresentahien Pt SXTIRIY f5Eicondyteraipgljcomprising a

Wetiche sidragecmstan® (iR s@ragdemouphgindtipicy 80f purge |ines of

the purge system The system of the invention can also

include a purge gas saqurcge connected to .the purge .
byt Rl TGP SaBOGh GEA EIa T ARIBA o b v ehan for purging
céMld Sordgd; i ned as air having a water concentration of
| ess than 2 ppm (part per mllion). Extra CDA is
defined herein _as a gas vin wat er cancentration

of | eEE T § kst T R e e PPl O

Ib are a representation of an exenplary reticle pod

f or aFigpst Bnis afrefirésentationooftan eremplsryshtiniscassette ©f theligveptich;
2 can be equipped with a chemcal filtration system or
gettert, ret] COPRL | -
I O e e e L
cover 6 to forma hernetically sealed space 8 to

pr ovi Hguze Lo e repr¢senfatondfap enemplarngxpiriding stask o€ the drivention;
environnent, a reticle 9 can be stored and

tr ans%f‘%ﬁ:@eﬂi is EQEpr@sé@tHMr?of ah Qﬁcrﬁ@'ﬂy‘gx andi ck 9FBie!imfention;
quartz bl anks, photomasks or substrates that are
suscegtible to damage from parti cul ates and gas-phase
cheni Eurebis afeniessntationgpfan exerpplprydibgany grekiod thejisyentiens d
in nore detail in U S. Publication No. 2006/ 0266011 of

U S. kd 1k b Q&prdNentatldd o134 .cR&4HpIaR 1BRark Sack VE BHeRAVeRL G
herein by reference. Preferably, the door portion 4 of
Figures la and Ib can jnclude an opposed upper. door

sur f a&HBuIR5 12t? TeBTREFNIAI98 Of StAmtRiRTY THE %5%?§P%wvw°a;

| ateral wall 12. In Figures la and Ib, a plurality of
reti CFgusds[20as 4 fepiedentdtidhiof bxensplal r@iiztd Boxesofite NvEMBHS

16 and back positioning nmenbers 18 extend outwardly

fromand are .di sposed . in spaced rt relationship
i ac BT iEh EPR sl s o B ek TP Bl
central portion 20 of the upper door surface over the
fil t eFigages 2Zhea reptesgltation b pxamipdarg aeticheeboxenéfi theimzention; and
hold the reticle at a predefined hei ght above the

upper pfaals 5S4 § AbRsentitfonof bidiar roifot BRFitkd AR kAbie shield.
menber s and back positioning nmenbers can serve to

gui de manual positioning of the reticle, ensuring
proper |ateral and rearward placenment of the reticle

on its supports. In one enbodinent, the filter 22 of

Figure 1 can BEyANED/BESERPTIONCOR THEISIVENIHON

The present invention provides a system for purging reticle storage comprising a
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.
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each of which provides for a fluid-perneable, high
efficiency, |ow pressure drop, adsorptive conposite

wo péorangsssich as generally described by U S. ParPenusiozoi4428

7,014,693, 6,761,753, 6,6107128, and 6,447,584, the

contents of which are hereby incorporated by reference

herein. For exanple, adsorptive nedia for the filter

can include, withoutlimtation, chem sorptive or

physi sorptive nedia and conbi nations thereof. O her

medi a for the filter can conprise for exanple, high
f|C|enc i cul ate ai r.ultra | qw .

Lt RO e PUEBAToHFP (i len B TILY SR A vith each puree

hﬁe b&ag cbiiheetaﬂbd) as iod Itheos‘torag&)fhgepmdlé's a/dsdmmaillyetme@ktam of the

reticle

SR S oie e A isT s eled ity TEHFER St Eor gxmpple, te

mmeman bEx @ssotiatey vpxasst leestmmmdflthaaf pluealitylof pcmntnes of the purge
st m ?hcan r edtl'{ﬁ mve onxctang 50 i clu%on %{fn eng%Qtsgur e conngcl:%é(d to the

e COACRMIT AL PN B SEur
wnghlsmsttrhethhewmmnscmh Isyurse af €10/ pacetr8 C@IAt @Aes |dcﬁmed as air
% 'vJelteE %f E’Jsﬁh% %ﬁd LPx‘nﬂﬁ )f”‘t xtra CDA is defined

conc AtTati on eve s approachrng a e system

bérem agpahehavent Ewifotiiomrestratién oﬂess@nr)elnmnbdnaraperdnlhon)-

provi des for maintaining or controlling the |evel of

hum dF fgﬁrerL '%lh&‘ llg Ql% d t%{ulegén?atlﬂg @f LR efenigidiy %Hc‘icaﬁddoﬁr Qfsystem of
| ess than about- ppb wat er. | n one enbodi nment

theanyeatipp| As ﬂwnm rqticbfmoé 21cap Jp eqipRed S aghsmical fiHTatinp system

oV gdtRM Phe tehibleipBY %Qﬁdrﬂﬂ{ domhpRiedy aed/&)r Sti6die lﬁﬂfﬂo@i'd yvhxch mates with
| evel s. The system of preferred enbodi ment of

wavazhad |S’6‘ﬂ 13‘r6‘i)’F”6lé§0 zf°‘i5‘b?u"68??f‘°61|1Y E‘iﬁ‘?ﬂdl KAGUS R Bf‘@'éde a controlled
eARNIMEh OWGiRh: the, sedlled enyifoahRhR Al ticle¥tdan BelMored lafid transferred.

B Faipte e HRR i Ceiot gy Ul P B o oM RiEs that are
syssemibicofo ddneage rﬁtembhmuleam and 20s- ﬂexsasmcat @altanihdnts. Such a

AR i, B s i g Nl P £ oPlioR i, ot T o v

Mphaltlob &Nof 1 /3948 whickaisdndofposaed idrémbpntef@dbnecenhi ch
causes the purge gas to flow nore uniformy within

h h £ f o]
at or FaferatiT thEGER pbrodn o hifS 1 ] BUEN inkfialap 8R4I upper
dodrfsysfece H) mﬁelnwecdnprberfa:erﬂét sdpartedibyasslateral kedll BY. In Figures la

@'19' f?_ﬁra?x‘i}e 3}" retlgﬁds%pﬁ*t Sfd’ltr&{cﬁé’]gdca?&gm%{g ngmiag'@ 16 and back
net al

he pores can all ow passage o parti cles less

paRtomng Fathstsel & ckieny quiwelynire®r angnarepdisrased 1 spaged apart
edlatioREIGS hdjRSdnt A€ iysper 5&#&.@ dtfang @Ene?zﬁﬂ' aBbH KAThIOFEMAR0 of the

at the out]let of ea ur li urg
PPERR/:‘,”PW"E&‘F%%"%&'&‘? °r§§egﬁ§t‘e'ﬂ %S'ﬂl!i’f’ﬁec%r b“a?ﬁ?‘%gé‘ief’é? gold the
sdtialeaqy @ ]hedléﬁnﬁtg helgmt above tHel dr;jpa:r dqor |sm$¢a>ec tThereti€d© kide ppositioning
tool.s for, tr rrin |c esfro \ns ort, pods .
el S B Bon o dunts” e seriso B i RN B Pping of the
ﬁéhctmmsahsg)pmpﬂpatmearalrrem&tarcad aaymeparftthmnelx ph &5 sghorts

nmore detail bel ow.

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,
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
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In such a case, both ports 5.0 and 5.1 constitute
inlet ports. In one enbodi nent, the upper periphery of

wo b@7dewn3 portion 4 in Figures la and | b can beCT/US2007/014428

configured with inlet 5.0 ag\d extractor ports 5.1

ext endi ng therethrough between upper and | ower

surfaces thereof in a direction generally paralle

with its lateral wall 12. The inlet and extractor

ports can al so be configured to coaxially receive an

inlet fitting 26and extractor fitting 27. The

invention also contenplates other connecti.on an r .
REBOR RGOSR A BOIR-CIP g Me prRg COmorton PEEor Other media
ffott thierfite€ @dn bempkseath &bhmple,ohigh e€Fidiency partieulageait . '(BnEPN)‘ or ultra

E}?\?/%/qséh%rrgéxga aﬁgl @J&P@ée@g glg(ﬁié%? r %ﬁbf:aé:dgf% %Xt r%f ﬁlecombmatxon or

rabmgwittgadsompeive wvhdia h Prefistatile, the mleqioacfoma !;)hteax pfuhg évention can
e\él%%rul?é: A()I(’)ag%]§é/ %‘b“:eﬂ;ﬁ 8r Reswtc?]nt ghe&ab‘gr ngt ! §r§: grsrsi;vet Lr i f)r desiccant
ahdnowrscan mediice thetek@nadf cohawinadisalmt tiag csymd:telna refxcle he

i nvention s not purging the reticle pod, check valves

pr evel:Fh Fx% gt%zﬁlo s?ur% \ﬁﬁu ﬁ)lmhﬁ tl%gl j seafga %ﬁac % of the reticle

her metica sea e space urt
el \2es F\Mllﬂhl 9 pm&r%)@bctmaa@mdd@s eorgenteqtahllyveMQmade@B bfew ppb.
L’l‘h\s, s @r‘lq{t\ta }J}pferréd gﬁgod]xﬁll'? Jtﬂﬁe ﬁl@ﬁﬁtﬁﬁt flsoo}gro%lafﬁ)r a?ntalmng or

ere I ncorporate erence nerein, can
éﬁpﬁr‘éﬁw thenlet*ﬂ rﬁfdweviilah wihithg retigle Redifo ptenesairation of less than

ABbYER pfp%fofmeerl it She @rﬁﬁo‘ﬁﬁ%ﬁtaﬁmﬁ Qéticld ISJd Mgur@'laﬁﬂ bad§Sociated
and check val ves can al so limt the exposur e of

t he
FYIf e steRn gl e TYERHIoR OAHIFSF SHED BURID HaS. ex?’@r fglem of a
tRefbhel e_t’rﬁﬂddﬁh@lt Bﬂﬁile 2nvfeﬂikﬁl proviassd getiodicoP c&ﬁﬁh&ﬁ&ﬂu@ée&@mpnsmg
t usi n S emo nvention to |
OETRF Brsf ﬂg A?x“@)&]ﬁg ébix‘“Vﬁli“H“o“é’@}?"@ hgl"‘h"{) g‘? gas can
dredrat suoh e, far eﬁSﬁlpl‘eEdﬂyI’Hrgbri diaithspleie The systeyn Gﬁtﬂb ﬁd/entlon can also

ace 8 use orti.on of t urg S

TR e YT B SR a7 By e df Rt st afidefiGn d5gnect to a
Ileaso pee purpe dinere ﬂ’h;a itlbepak 24 aai be fitted wiithga didifusal d@ndne 25, which
Kg ses ?%dp'fq%ce Hef meelt c];ﬂlr% t"{“ 9m| gP sg"g%gé’ é’ﬁeblgé'aéralb& %'e diffuser
mlmu rsi zpatoupymatheal puthge pgasslzhlo@wawgnqwnsciuhﬂe Thediffiser element

Rad bLla émuavmwl %I s&ini.;s; gai; ml&%ﬁaﬁgﬁﬁgﬁﬁg&p&%f the metal.

exit e hernetically seal ed space t"hrou
Sthe Rgéfﬁeqaw glipw paseage g Pertislasdesyehit amayorsetarlséan% plaé@rr@ter and

| pRevehOpHsSagd of RITEY articledC he ATHAM QaNisd BYo&Id Althd f\fllet of each
themin the gas flo I n one enbodi nent, purging via

(RHERele a5 e Pure 25 TTIRto e 251, Of e e BHTEF PhsgLgtcle storage
hsing lﬂétﬂileem)rﬁij}dlnﬁﬁebﬁdin ©ONdrasd1$ M hansTerciig adicled G transport pods

assaﬁ)h%tegmgitﬁn iﬁgﬁ{ Sqé/m SI sorptive nedia of the filter.

ru5‘3CDA al so can maintain and
control the hum dlty Ievels within the reticle pod 2.
For  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 la and 1b
can be configured with inlet 5.0 and extractor ports 5.1 extending therethrough between
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
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exanpl e, the system of the invention can dehumdify
the filter 22. Mreover, a purge line for a system of

wWo b@7iimesent i on can be associated with the retietEUPDUT/014428

to purge contam nants and n@intain a concentration of

| ess than about 10 ppb of water therein. For exanple,
the purge line can be connected to one or nore storage
receptacles for the reticle pod. The purge line can

al so be part of a purge systemfor a system of the

i nvention.ln one enbodi ment, the purge Iine can al so

be,associ a conve ti onal
8 regior Bl 2, e PR o oplaf T Sorg iaamsgps for these
dixtirga aﬁ]ID,ﬁoﬁsnt Bor ¢xampfe) tigeinlet fidingren [baslstat:lmbdwgfupmd to the purge
! i?ltg Ir% fiﬁé&%)rﬁ% Ieaelt flg%gngﬁg?\é\garﬁover -me uce ?nsgnc%an% soebe &e%achab]y
stupley @ peamegst eerlairgolineg whadh mlare mo@soo&dw@ mntht 2 petgg, evacuation
%gs?ené olgleé etrﬁl%g:}xp cé&lslﬁgrg st%?ng glsg%@q%ﬁ)%d R, *ﬁ%’ \g‘a]\')ee's;n conﬁgured
thealinygh usldubptnooﬂl floey. SWhemthp systdmo of the x@/eomm v@ nptemrglps |the reticle
Uéh% K Ghs: é\l b b Gk 62 bR AR LRIRh& h&fhetically sealed
er Sui tabl'e omgggﬁes&¥%at natggé a fuste etically seale
Gﬁﬁeﬁdlng on paraneters such as hun1d|ty | evels in the
reticle pod. Manifold pressure of an ionizer for a

syst emn‘?lﬁentnlal% ng]\flﬁgérh QSlvEsémeQnI ERMaa bR ngeltaﬂ agscnbcd by U.S.
pounds per square inch Sl). In one enbod |nen¥

Reien R, S8 o s fomgie 15 s oo BB poretedhy tebfgnce herein,
@6n BiepBY re&pﬁf}@d@@&@ﬁr}btloxl @Qth &‘ﬁﬂﬂﬁiut ﬂler @Rtk valves for the inlet and

W | m ngt Qn, war e 19 98 ubln ,0Ci ated wit ne
afmm?rg"t%'eﬁsg Sﬁm ‘?ﬁ:‘ms S s Dt tﬁ%ﬁ@?ﬁ?fﬁﬁﬁe filter 22
tahidD 1it8 gné&xlin t(b&mf)feﬁm:c&hﬁid)hs extemall tb thel detlf]tetpeﬂsz ( Th nlnmntion also
i zer e invention ca
SpaEm B du ubSE agvetrt T R PYPHT K nigel B iR St REEpNE CDA,
lexed €DaAb njtrogemnof etherzigert gases erdpt pxyssateemdmhs hatetidillyesesled space
urr | nve cont { .
R Plosk A1eET 80 o 8 sy fRECDS 00RO Br Gl GURIE! 8 cxit he
m¢ﬁCB’ep¢@bI @ypn&tnbbdumnta thel cxt@ﬁter @#brzdwuemo b repdaced bg an inlet

p g %gplt%d 3 ﬁ]te%g}» mclc‘::} I}% s fhv %tﬂeg‘netfb@ﬂy SO doie @n W)Q ressurized

Ion a portion that cooperate
yrthe purge say Bpyog lewch‘r srtigiernod timepglp serhpalet fttngs-t ’Ibﬁ purge gas

TR e&ﬁme'héﬁn@cws%meé Wfakaffousi e fiergonfigured to lie
interiorly of thé controlled environment. Mreover, a

second surface can be conflqured to lie exteriorly of
t he cORBIBIY. RYTRRG|theohermisticallynicaledspasce 8 B dFigwR blr%oves trace

CORRminafts dyCéaindlg themeinshé paunsied Ib)bnarédlbdaiﬁrleﬂt Rrgng via the

fl t h .betwe he t d. d .
o e VO FaSyralpde® 3B iy ZB SRRt A5 RInEH apapjnants such
@b thos¢ hssbcaatsdmpb fahyp pysttogptivel esdinofi teciiten.n Prgmgf witlsCDA or extra
r%eﬁ ?e ctag maiiEe .Imda con?rgi ﬁme%u%&éf?lvels Fvglrthm )&:ile eltl%le pola 2. For

suppor s and guides can ne a ret
rexaraple. theysystegi offthé impentipnzran defaimidifiythe filen2? bbrqmger a purge line

%&basé)@iém & thy iR O8nRAR bY Gssociated 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 reticle pod. The

purge line can also be part of a purge system for a system of the invention.
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iwitherpattomed st facapBihs ratislr eof . As

with a patterned surface of the reticle. Furthernore,
the reticle pod can include a filter frame having an

woper/1aesd3 perf orated bottom end. A | ateral wal PCT/ER2007/014428

connect the open end to thgoperforated bottomend to
define a longitudinal gas fl ow passage therebetween.
The filter franme can be closely received within a
central hole in gas-tight engagenent with the reticle
pod. In one enbodi nent, the open end can be proxi mate
to a first surface. The perforated bottom endcan al so
be re neggee dmggcgmext)th %hcf I &rsct: lsg rcfz«.la‘ca?s'o bpcr gsfsgcrigbé XVitht :«.I;] Qonventional
reticie®pod eonprises B £ Ier having an ext ent

defizeni Ror exafplet & purgh gpeframa sbiuct eomprisug CIDAcorfexira €DA enter the

) ) T '
50 i R LER A A RSN L6, 98 e e o
puga blgteantd ahh ybeafintrodheedgmto enstordgagreosptidckeayomg tetide pod.

tthea

fal . S -nro t ' :
(e hBEyAPCBE o R b Aclid Bl € Fuogl sHhTEr & Rystom of ine
timshtions | Bermugnewsrilawnstetriugh sasteignigbrszan he plaut 5 qubis feet per
'nﬂ)ﬁﬁ@‘(éﬁ&)&?xﬂr&g@{‘mé kmenddh &ogﬁmjw&a&g& S(Jﬁa‘cdlé]ﬂO\E Qhtes that may be
exanple, a filter conprising at |east one ion exchange
mdiyptad depending pmpararretdrsisich schugyditelsrclyin theesticlspett | on

to protect a reticle during storage and transport.

Al t er Rahif¥Rl pressére fof b $dnide? forth SY¥RMESN tRE inb BRiohV4#R BL i@ about 0
na¥ not conprise_an ion exchange resin. Such ion |
X EhBTES PESTIFAC tih (PRl T e sBroadiman SPrRFgRE frelifg yitractean
a’m%bn’icm mdul P&rifttd%LNedf&ﬁlfrs gﬁcaicbimpgﬁy, ef0o7 Addrket Street, Wilmington,
an in.of the filter can be a cati.on exchange .
Tielaniar Y01y tbin Aesavipted ofiBh ot oF RSHH BUIRF s, Py m-fine deviee.
Sixtmplanf tubing din Be Romiabbute(uil0 alibivetgre (my) ardiartheter. An ionizer for
SO R BT 58 Bl el S8 4R e, g,

retienigerpean gmploy foadyistater direat stunenf @m emfssibher Tl énvention also

SHRTR AL o SO FAERTR Sore

Phi | adel phia, Pennsylvania 19106). Preferably, a .
filtefn ¢usremabodinding| aereidd pediferbeystabrof ¢t invention earhepmyprise a pod
QU po%&p@fdaﬁydesh gbﬁgﬁ tﬁhft cUoct%ra_té: Y fofl %r%lnﬁollﬁtdr@wironment. The
invention contenplates use of filter layers that —

o dasertrortiany cancqqiiprise Aefitet Wrasrcbabis oapeyedirelie intprprly of the
QBAr g e ifRRent. Avibiebl & a §R¥RT sutRBPEdnNetBnfigured to lie exteriorly of
chem sorptive nedia _can be fapricated to, be thinner

ttheappntrolled envirprment, Thg retichhped cagralia spannrisep genfeal hole surrounded
mgyaslhsnﬁﬁlh'g\aegdmwvaﬁath @iativeef thex Fifstiahd pécofid sirfaces. Preferably, the
chem sorptive nedias. A filter enploying filter |ayers

i B G ~aoiplP e ol FTBRAC e guidet Hpop @Y Gocne ot
cpdicat to Gopros & Setnfe densal | Bat éxagpken yhepeticatsupgorts and guides can

?IQ é;;zﬁfle FLANGS eiof hgwgg}gg;e%éﬁm %'kfg& boe;n eﬁg@lﬁw coextensive

—

ers 1tor ar or a stemo

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
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
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shown, the first 28 and second filter layer 30 can be
di sposed in communi cation with each other. For

wezamphesizthe first filter |ayer can be di sposedr/on2a7/014428

surface of the second filtan |ayer 30. The first and
second filter layer can also conprise a cover sheet.
As shown, the second filter |layer 30 features a cover
sheet 32. The cover sheet 32 can be a pol yester
nonwoven naterial. Preferably, the first and second
filter layer conprise a chenisorptive or physisorptive
S s SR e eB B ReT - Pes Ty B efipou Gomprises o fiter
ri@t/mgl @ poeht dgﬁmog @rf 1te|r|sbam gnd fibeyl area:l ghefierncaor be layered and
[ {J qf the nt..,o

R ARt o R Pl 0 iR R e opep prgsuom tht
rebi§tantiajly akg shergp$ entsringtoy slﬁasmgphq flger mas?.pathmgh thedilted @'ea
activated carbon. Activated carbon of a physisorptive
rTEdI a A: ‘i’iﬂexb ﬁ)r %ﬂﬂo%?hﬁlﬂat@cr Br gl?élg 0(? ryfjocﬂgraﬂﬂlla Q?O] (Eoleanroom or
system of the invention also ures a second
|iBspesticnotrpt ioE prsystem cidhd sxyenfidnyeanmeagipgise Boriore gxaipihge, resin.  For
Q’H%féoz[ RittrBmpRsh@at 1845t GneSibh Qﬂgla]ééé k&h :fyeeirnclﬁ%h in the systems

i nclude a cation exchange resin Feferab
A theoRvention snhpretecea reticle SHpng slemen a%gmsym-r Aljeroptively, g filter for

G 4ty oDBBZBRALET MEP RSt &ﬂﬂﬁ'lsh( AR o) 8¥cdhAskedesih € &3t %eexchange
aci.di c functional n exenFIary chem sorptiv

R L Pg'gslé}‘efd‘ﬂa"aa‘ao Pt 1 mHBlE PR B Beferably, an

ceathaﬁge eashih aﬂ g filesi dan BeCd) catfondexthgipeCiabih Yhadig i Eoncentration of
' ysi sorptive ne

on nbod t, .a.ph
REPRIHY b eallSr SERCS HiM BB oL B0 e Bt rcbane
cream ﬁH alfiiter eclhpdls therebf mtlﬂcduc&m.‘isugfaeﬂ’larbabied)out 45 squared meters per

C be forned 4
toget here%#y*g 933951 ﬁ’r%m gﬂl af's. colg}(memla aval a@!cﬁ unde f)t% gadename
IBERLYST (Rohwhandi ass|Gongeingl, mﬁdhldbneadmd Malb#est, Philadelphia,
QY Wa s such as coal. As shown, ‘the filter or
dﬁ%g P%?g? 4 in Figure 3 conprises a cover sheet
In one enbodi nent, the cover sheet conprises a
poI yeé’fféﬁrah‘dn%\éiﬁernfonatr@tmlqapod fandfecfabititajed to fpashauist ¢er comparable

GRADS Sf usé Ch&”b& éﬁ)é | e iRVenBBY SéoﬁwdtééeugEEGf %lter layers that
Mor eover, a fil ter r| ses a first 40 and secon

SORMIHIY feavire TTEIeRTY OF rRCATSR | HLPRR exgbedimenty a filter layer

fhﬁihbhﬁﬂg 44:h€lhi§&@ﬁﬁﬁm@cﬂa Eﬁ}f«‘bé fabfitatédPt6e thidB&!than a layer featuring a
heets. o filter for a reticle pod

cover
O T
rafiten elhﬁlogmg Hfiltas lapel’ts] ymte&hauspﬁi/qr azﬁhﬁerablmﬁeyibddi)@ﬁ/ﬁs‘éﬂﬁn reduce
1. gQh er eo oV shee
%genrgﬁg% ?ogs ?otng(glxdagn%anﬁ V%o\}eenrt]la{ d(i»wr% q}gﬁ gFlglérﬁCZ lg r?Dregresen ation of
|gaemplaryl @lttqgs fq;raesedt: pod for gastam 10 the ipagtiongnd layers thereof. As
fsiwﬁttﬁu 9449&13 ari% oA éhfa%r #Aln %L, it %gd%g%n&inzﬁoﬁ'ﬂth each

oneyconbe or | eat e enent
SHwet Ferggxample, the first filter layer can be dlSpOSCd 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 sheét 32 can be a polyester
nonwoven material. Preferably, the first and second filter layer comprise a chemisorptive
or physisorptive media for removing contaminants such as volatile silica containing

compounds.
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retain given nedias such as, for exanple, activated
carbon or beads conprising a sul fonated divinyl

whenzams1st yrene copol ymer. Preferably, a covePCHUSBINT/014428

for a filter can conprise aghemcally inert materials

such as, for exanple, polyester or polypropyl ene. For
exanple, a filter for a reticle pod, stocker, |ibrary,
tool, cleanroomor inspection area of a systemof the

i nvention can be retained by any suitabl e container or
framewor k. Such containers or frameworks are al so

;JlsleI girn (I)n% fnécoléiér}x%tﬁter eo I ! la(}rﬁlezsztglckag elr;br pi{o F tcrrglnroorr{bor mspectlon
hze ifoga py@anezd th¢ envention cd?hmbed ﬁarkteﬁﬂmutlsyec davinpcr plgssorptive

.Hehlta?r G\F{E{Q%S o?}l,l (g{l;?%?o nan?‘ledlwnéag rﬁn?lfi‘&: Q&tﬂra{erar %@c}/n' NQctivated

partic resent In a

paben pia physigorptize atediacag be uﬁtrgawdeoxarqagdamd granulated A system of
f 5l

PEAESE0% A gy, Bl LRy B ALLGLS, i, ro

£xdmpde, o eheavisonBiveangstia Swa secpndyfilterpyes can ancdudefd fatien exchange

F@{mei’refém1§ OE Tcatidi @xtfhla}léeef:emlnaéé riséa E%%éﬁs&h as a divinyl

chem sorptive or physisorptive nedia and binder type

Renzenq dyrsne ppelvErabivine 4 1<fai81 gracidin BRCOBRETP Y ng a

hi gh surface area filter nenber includes a nedia

di sposgtxemplabyd EhedXiadphi® madia ABPQillice 145RtE &F Iaakiltdihg §E‘§€ém is a
bi nder éx pe material can als&ybe jntroduced to the

FERCEBANEP JoR SUFhes & rdrruelly Ac|c gqpolgfneg edBrief ‘?‘Tltloélfmem a
bﬂgsﬁbrpﬁﬁw niedia foxafiptayad chireinclude agndted aﬁl'bﬁﬂ;p{/lﬁyh €an be untreated

VEeN rrat eri.al _c [i S at n
ROPYBC R RIS RGP wERE banpertfndta T hloBfetd together
by binden matedials. E‘mnlﬂra physisorsive oredme caomisk cﬂieinncatly laa;l @nd obtained
' rptj v di a
FERPEEEIT SoRet L 30 . £ TRALE BOMEPOIRRS: 149 34 g Figuee 3
comprisSs aléat/@rﬁﬁleemcﬁs’) B, et ENIRdimedrt, mcq\ﬁ sh@; 6Q1@p11®8 a polyester
t f N ) )
Al dted dd, PORRAR R0 heD boltbhg A NEARREARK or physisorptive
gledig. DOTEQMST| te@éS\yp@pgqey agfprgmp@a@l pngn@)f:over sheet 42. The filter 38
25 EHcﬁﬂEsPi b(y(ﬁ ﬂs&%mtas@smvmy Rkt S&QPéix%étt € or earner
material, which is then heated and cal endered. For
exanpl e, such a nonwoven conposite material can be
pol y eExemplany goysreshests, fip Glter for ¢ Heticlerad caproompyise filtefing or non-
ﬁ&eﬁngo QOANSVed mafh&‘ialsbeﬁli:eTQS ﬁﬂ&é@@f‘ ep&l?ﬂﬂdd}é m?blypropylene or any
i ncl.udin aCIde C func i onal oup ng{r aci
IR IIARS B0t & 56 TG o G LB AR e TP e sterials
tametnooe ahmgalwpsreséﬂnen a Mt&ammmssiﬁg ﬂfemt}ﬁomglﬂ A eatdtrsheet can
50t 4 gstrons

? ’&‘? %e %e% t%) re{ra’ ﬁon%m C}né ce a éeéipeg ents hon % cover sheet can

igocan
g:’tzeat @vent Imgdiag ool 280 foyqercampde, rm:heatsd pexbogrqn"bealésrcompnsmg a

& aiifoh & eBE”A ¢n@ WpolPmBL! PP { ¥t
COp fms?ﬁlg};an ea SO Q‘é‘t Ul‘temégl{%1 aCI§ b%{ &ﬁgﬂlalgege% %nﬁter can
£¢raPNSssBemicglly 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
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
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m|liequival ent per gram In one enbodinent, a first
or second filter |layer conprises chem sorptive nedia

w@aoswitedses di stributed throughout a material seChUa®07/014428

for exanple, a nonwoven, fiiber matri x or pol yester

material. Preferably, chem sorptive nedia particles of

a filter layer can include a cation exchange resin.

For exanple, these nmedia particles can be chemcally

acidic. Such nedia particles can feature exenplary

particle sizes fromabout 0.3 to 1 2 mm Mbreover, a
artlc e can, xanpl e, have a

P ATe PRLRIay B SOUPRBPLS AFTRhA GF TR0 AR Geye Defthuough.

mgulre Bii$ Grr_Sprthtagbmnif anaxabplar, fitasqfecidtiviel podAor a system of the

% v%mlsor 11: bk eergg i to eaﬁlterag’ ter Qtr6 csoecp%gds zfilh surrlraa«%/ area filter

of ca 411 ter"s 8 areicepo S par uraf Iy

h@rnhee nMpirwgerc thetfdwr haet &n dvopeey 2 pbemllsmpn‘hecm physigirptive media

' bl e t

ggcgbglfl?@gﬁqg gﬁ%ﬁ% P@?fglfabl&kg? YtFpﬁy&‘%roHp%wn |a§l§F}t %\9’@09 Frea filter

gresmepmcmﬂesé medip hlamosmédmafOp oxample, Iamomr@smmg@n#em ,The binder

e rhdtdridl i al %s%%%&’oéuhéé ®'thd rﬂ¥<ﬁ5 toosfld BinfilglthdréofPOd can

conprise a physisorptive nedia. An exenplary

physi sorptive nedia is act I vated carbon. Activated

car boi st Qjsaeang|filipr Wuercaf] for examiple,) agetiqe pech¢an)ggploy a nonwoven

Rofafdsit Watéﬁﬂc&n}ﬁ&&g&@ PoastldA® cHRUH XBhahgl fesiingdtaRbfnd to alrborne

her eby i ncaor por at ed reference herein. Preferably,
GPRIATERRSt iEremplats farSf efr segonq filier lgyers eRmBRiFingG ¢ ﬁ*&mlfw media
ahd anetiolds EdrdatiRdtingOsuch MBS a9 @fe gdnralli ‘de.ﬂ:hb&ﬂm UsS. Patent Nos.

RS S50 7 B AT 15 A L v

Iiiﬁi)ﬂi’okaﬁécsb)stwdiexﬁ:ﬁ helfettf R)fﬂﬂé‘pla@er Qantodel fybritatd vidds application

No F t he. contents%x i,ch .ar.e
of %wbmlso %Vgrnﬁ%drlaa oa dncgﬁavo?'% %ormepnogxée ﬁr ? mer ma v&[héc?lyls Iihen heated

symtzﬂetdcmdcar bon materials can al so be used in
conbi nation wth activated carbon for a physisorptive
medl ag € [ Ay

o Fe! B 0 Ml cR LUPASC SRl el BESRer 1 one
&W@O@mmﬂﬂeﬁ elprzisarptyvet wddia ds Boporowshilivinyl denzgpelstyzengfcopolymer
GRIRA £ GO R RBLRA BEctpS U ERerian il ifhcfibddl Bfoups include sulfonic

cont al ni ng conp oungg present In a gas strea n one
SnberTPomyHE acid H’lewgy'saﬂ grounf. Theechpmiserntive medigrpgn feaiige gpore size in

Wr@ﬁg&)&%b&ﬁﬂﬁ&& 260 A8t {A). MSboVeRIesubAbSArBLof thfredia can be
ﬁﬁé an mcludeaplurallty of storage |ines,

2l Spgregmtes opr Gi: Fopeagwle agdisiitratigns groups of a
aemhé GhygereO dopoBmdrecabliso feht@ireddh Ofidilys 16v8) Gigher than about 1
%lﬁlnglgigalg tpur%e gas conprising CDA or extra CDA to one

am:
re storage receptacles via at |east one purge

line. The invention also contenplates that the
In one embodiment, a first or second filter layer comprises chemisorptive media

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

average pore diameter of about 0.3 milliliters per gram and 250 A, respectively.
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purge system can provide an inert gas such as dry
nitrogen or argon to the storage receptacles. For

wezamphesis purge systens for the preparation of PERUSE07/014428

CDA are manufactured by Aeng@nex, Incorporated of San
Di ego, California. Exenplary sources of CDA or extra
CDA are also generally described by U S. Publication
Nos. 2005/0017198 and 2006/01 18138, the contents of
whi ch are hereby incorporated by reference herein.
Figure 4 is a representation of an exenplary purge

syste ste @e i nventi t 1 §h s
inl et A é%%mllsgrpl v ro C{r secon f? er a ro ?@% foraretlcle pod is

errbodanipewseful tﬂ»reemnheg cgasnmams bMo@DAer ﬂvrchenanmnec? mggia can be
n,s
k gglltef ?ﬁzfrlﬁonsé olfh hﬂ% %gﬁtﬁgl?'n at ?%)natlfréég{ %Paraa’s for example, when

Q)rggﬂptgg@qe@qea@qrso)slzgm mediparsal Injonetdmehodiment, the first or second
FREC 'ldékf Q)tf" P l}étlcﬁ@rboﬁegéﬁ E@rflﬁlllk% 5 rﬁl{grels ﬁvé Qn&l‘?{rp r Aﬁ exemplary

partl ate Sl zes, particulate co ntrations,
paysifomtiyg anedja) is eetinatadtopthon o M tivdtedspasben 1Segsserelhaﬁesm¢d by US.

BRent Ko 5t60§%49 ahd @958@835 the Q0fteRE df Whith 40 hgl]egy incorporated by
respectively. The purge systemcan also inlet pressure

Eierencshsesitt ure for CDA from about O to 10 barg and
about 15 to 33C. Wth a CDA inlet gas, exenplary

cont apjeRadbly, GOpHRRHALE ARSia 36:Ca FiREbHEREnd mtéﬂauhy& oFa reticle pod
Table 1 Contam nants Concentrations Vol atil e ingrganic

B SRR Of (b inyentagrp inclydes upipeated acgipatedysaghpn.s spphysisorptive
hctiaaasnl airﬁ'ﬁ’@ﬂveMQhahﬂé 8haRas cabeimaenNE3udiMB, fndxshFet, generally

IR OPArY AT NE8 S5 06 BE Pt R B dppporsied by
aaferb:)uakrlmceam bﬁnemplofyt sgmthlcﬁxgcasborﬂnawhriah cAbholsd bd pprbl\/ln'lf:bﬁlbmatlon
Rf%g&ecmslz}{ car on férna Pié)%ys%gmﬁ? ol %Pa I ﬂxcl)ﬁ’ledgr%bgd’] rtner)x(tI iﬂ?er or layer

{hat conp ohe of
ﬂemptcamlpesng Ianphmsoemb@ dmdminchtdh-e uptm:ag@i gab gfamghteti hastivated

9&1’5&? »%%g'ﬁ (?{nc B]ecmo%% A IRt fandé SuchOM gtgbtAlE gsElica containing

exanpl e, urge gas source can conprise
mnwn@meswm@spwge gas source conprising extra
CDA, exenplary contam nant concentrations are included

in TaﬂJ %ng em-%mn?eng {ﬁ@”éyét'é}n” @Pttf’e 9%&&‘6}{ %ﬁ&ﬁ a g Ofe system

Vol atil e inorgani c conpounds such as SQ2,
Fq;socxp@s@ Wyithea storpgs hﬁbﬁ% The purge system can include a plurality of storage

lines, each connected to at least one storage receptacle for a reticle pod. Preferably, the
purge system can provide a purge gas comprising CDA or extra CDA to one or more
storage receptacles via at least one purge line. The invention also contemplates that the
purge system can provide an inert gas such as dry nitrogen or argon to the storage
receptacles. For example, purge systems for the preparation of extra CDA are
manufactured by Aeronex, Incorporated of San Diego, California. Exemplary sources of
CDA or extra CDA are also generally described by U.S. Publication Nos. 2005/0017198
and 2006/0118138, the contents of which are hereby incorporated by reference herein.

Figure 4 1s a representation of an exemplary purge system for a system of the
invention. As shown, an inlet gas is introduced to the purge system 50. In one
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.
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35

40

HCI and H3PO4 Vol atil e bases such as NH, NW and
smal | am nes About < 1ppbv Condensabl e organi cs About

we 2@ 7M4ppbv WAt er About < 1ppbvRefractory conpPOD@S2007/014428

such as hydrocarbons contailging S, P or Si About <

0. 001 ppbv Preferably, the pressure drop of the purge
system can be | ess than about 1 bar. The purge gas can

exit the purge systemat a pressure and tenperature of
fromabout 6 to 7 barg and about 15 to 34C. A flow

rate of the purge gas fromthe purge systen1can al so
gl ot g gl o e g M B B AR eyl i,

Et_zartxcglaa: capperemeonsatiewpoofts aml ek eongleatratiopsi b ebcmy $dsemhan 0.1 pm,

ystem of ventiaon. 3As sho

1 BT e o PR P By RNy o Py RS Syl can ao
|1mlleepregsase weinteinper@Die foE D A mmp hisqut rtoi 10l tetg gakatman15 to 33°C.

[ cl
SHRE CEA e PR SRRl SRR e ife i ot 1.
sour ces, or i nputs. Moreover, the purge system can
i nclude an exit gas that conprises a purge gas for one
or nore storage receptacles. The purge system can
conprise a purge gas sourceTabledci ated with a storage
housi ng 54. I n one enbodi nent, a purge gas source

vyite tha niirann cvuctaoam and ~an hna Nt r ndliinnd fr\ fho

NT OO TTTrT T oyocCoTrartog ool oC— T 1ot Uu\]\/bu T

storage hol&s €% t hrough one or more purge Cqnespgationsyy

| Y noreanit Cohnibun R QRhYs S0, AL, P W35, QFti et | ' Rt ppby
t 1 RES 9P05YSt €m  The purge gds sour ce can al
conprise extra CDA. Inlet and outlet gases that

C O0farile baseCinch am,eNWmm&llmebe as descri hashuhmoepbv
such as, for exanple, in Table 1 and 2, respectively.
RE&Prdepsablg otganiesi gur e 5b, one or two purge sys&@ﬁt“@@ﬂw

5 rovi ding CDA or extra CDA connect to a age

¥ng, such as a retlcle pod stacker 54. 1 %ﬂ)Ommv

S she ch

o Rl SBoleiE R Ah Dbl CRLLBHCE P8, 3 NKEPHBC

CDA or extra CDA |nto the reticle pods seated on the
receptypg |pﬁ§ge ]éD B@Cﬁ Fiffld X'afiqu}lélNde@)ﬁn%H§tga§ Gt Qtifises a purge
CDA or extra CDA into the enclosed interior

1Y o SRprehmoms Storagsregepiaciept [ncqns egigdisnest kherpusge gps figm the purge

Is@&émanedmbynstehq)ueger v,vs&éeJ FoR e9hp18) the urgggés%ﬂ:% can comprise
is in the retlé as a filter 4, iS in

t‘ﬁ%Ap?rr i F&ﬁ st Méin? m&aeeﬁfgf FUrfes CUPPRYAS G’étF%/ CDA, exemplary
reeshamigatcondaitaibih 4ré Reludéd mmable. pur ge stream of CDA

or extra CDA. Additionally, as indicated by the

further purge lines 54.9, the reticle pods may al so be

Table 2
Contaminants Concentrations
Volatile inorganic compounds such as SO,, H,S, H,SO,, HF, About <0.001 ppbv
HCI and H;PO,
Volatile bases such as NH;, NMP and small amines About < 1 ppbv
Condensable organics About < 0.1 ppbv

Water About < 1 ppbv
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washed with the CDA or extra CDA.. The storage
housi ng, configured as the reticle pod stocker may

wez2bausisit he encl osed i nterior environment as PaOUSE0®0M4428

by the exhaust arrow 56.2. 1§ypically such exhaust is
preferably in the |l ower region of the housing and the
suppl enental inlets 56.3 are in the upper region of
t he housing.ln one enbodi ment, a purge systemfor a
system of the invention conprises a plurality of purge
i nes. For exanpl e, a purge line of a purge system can

cept
BECFAPLEFF e e hEBeb Ry orBh AR o 0 e 00 ot
a plurality of storage receptacles. Figure 6 is a
representation of exenplary shelves for a system of
the invention conprising a plurality of storage
receppagdes tﬁl,spl%&gWHroﬁ bems B@xlgg Genft Qagpcge' lé&sthaﬁl about 1 bar. The
plurality ¥ storage receptacl és 58. hough t he
SHEEfe2f ﬁa’FF’g‘UF@ RYTgEnTYStamedt o RIgFSuLt @fiégtep?re‘eeep?fa@nesabom 6107

Ga3fandUb&H 15 @ SPLCCIA/ Row 2itb 61 Be PAGE gad fAdin itHRRIREd I6tem can also be
contenglates any ot her suitable nunber of receptacles.

EO 389 liferspes ifge recept acl es can be confi gured to
receive a reticle pod. The reticle pod conprises at

| east Th& purghkptem 5®in Hgaaqal on aRb c'b,mbﬁge dptiondl RRhaust. Figure Sa
connects tp o e or ng [ The
L4

E gﬁ |IE ﬁggLf 56 in h

B HTPESE U0 ohan §& TH (B RTEUEP SR Lhedpvepgpn-ofis shown,

lag aislét ganas pmbgm:eﬂ it$ €he pﬁh@ geemnes. | Preferabdy) theinladgyds earobe CDA.
th

%?{ g:)(( ngpalé %Ee?eaﬁ %&ﬁ' ”s%lcnfﬁ"éne i anég‘ n%sf%%' OJAR ¥ include an

ohaorfal cmuetoenprxhsemms giagdectGel phwer sorcepr @vinplets.a Moreover, the

ggxrgg%rg%ﬁ c§ﬁ)t cﬁ%etag eﬁnt}%g [h@gf"orﬁ;?rfs@P Ii %‘ﬁ{gh gtgﬁ for one 0{ more storage

passag assocl at ed shel
é%@éma@eﬁxpm%@r%sy@@m &N cCOMPriFXERYEa B3 WVUIce @F@C@fedt%& a storage

%B@Jn‘;% §4"m hbgn@%%nﬂ&ﬁd igl g‘ag‘ Solbe BQsGhS b8 YFstem and can be
receptacles. As shown, the outlets of the shelf can be

é'ﬁ’fﬂdi“@lﬁ‘rtédhﬁt gorgnhesingcyt hough Ops BHMPE RwiEq hast Apderizer 55 can
30 a884d &1 a PAfde RAeCRRDIMNBLthO PulsBRYA&GH. Athe Pubkt %a@.lsﬁurce can also

pod. For exaqgl the storage receptacles of the shelf
cRRRTispeexia (di4 F‘l%etﬁ‘ﬂﬁl OBWF‘?% |‘}H’§; copise {JPA 3R eXtFp €PA can be as

AedctibéDRertifl sichidClot Otaniple, tn PADIGE afkBS, répudiiely. Wt h the
reticle pod received by the storage receptacle, the

nlet rt of d can be associ ate a
one. oBEREnOP Bigte SROE s PHLEP SFEUT g0y b RIS G or extra
OPDA khemeciatece stetagt hdusa@o ewthsasof remhb pod\ssitkerof. hr @he stocker has
i.C
P98 o oOutif & A0k GREL fb Y he Plee tipps to proviae
Hesdpures € o pr exfea GMeintQ)f-hel mti¢lé) @odnseated tonj the eepepoples. The pods

%lﬁdé‘a@@ dxfidlst 81 pluﬁge'(fl‘iﬁ%(’@{@é e ANGIELHD eQMoJeS it énvironment
Sai d diSclosure illustrates a purge connection option

Sa2Rfehe retiglened |S@Fber;§6dsasaﬁ@°a§?<bb>ag’@ Jepetft Ac Pegetippor desiccant
348N liAlibe FABIBYHIRK HYFIRAM 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
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.
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bet ween the receptacle portion and the reticle pod can
be an el astoneric grommet as the purge inlet on the

waolear7/1ed513 he reticle pod that cooperates w th BCTVEEZI07/014428

nozzl e, the purge outlet on7the shelf of the storage
receptacle . In one enbodi ment, an inlet port of a
reticle pod can be connected to one or nore purge
lines. For exanple, an inlet port can be connected or
associated with a purge linefor introducing a purge
gas source through one or nore connections 60,

passages 62 g % ou t ets 64 of i e gg in F
6. As HESTFTBRUTR 6&“@%‘3 PYSHE &4 B‘és ec‘,‘br‘? St E}Ye‘? m, °°mp“ses 2
plurgay of pvhxgmmas (for @kaople 4 llmrge theocrfaagmrgmsystengcan be connected to
Fg.g peg cISn!ens r£ elﬁg? acﬁ o Erte?e&e)bh 2 <t shielf aot}ree g’r%gec gl}sglogncagfcoglprlse a
rpb!rdlty ©f stoyaga rsqeptaalgs Feguep6 ach eemtanntb'@orf edi:q:xiemparys chdbyes for a
ut

SRR B A S o L 0 0 e e v
tShapmprses @ pduralits of storgge msepirelescisi n°g}th{0h&h waﬁhqimndﬁgum 6 includes
(ﬁf)ur s?Jrég%l r@ceg&gl%s Q&{hﬁﬁ%' ¥ ?&env@‘r&ﬁ:ieséms Qfle %%tﬂﬁ d;Ymtemplates any

skill in the art can sel ect exenplary programe
@&?patl@blewmbémf rgerirtaglesi Eech afghagemeciecentaslgsitap pe genfigured to

rr&.‘eiv‘élaereﬁag pBQ ahe Yerttfe bbﬁ@om;ﬁ%@@ﬁf 14} oh® uﬁétgfgr%ﬁarﬁﬂe an inlet
6c¢, and , further enbodi nment a reticle storage

P@Ee‘ﬁ?%?@f"éﬂqséo§h%%rf“°rﬁp§ﬁéll‘f“ewth a U-shape defines a
void 64.2 and has purge outlets 64. An automated

r obot ime dRiIf §€ uwlrtglnreas @Gah PP QEsoéidted viABShnk &Rk @01 16} 8t least one

pod | ange 70.4. An air flow sensor 71.2 is.

BEEG YU eg”‘\‘/’m FRENS SR PUFOUFR 2) RITRR BRS SRYCE SOTBRATING yvithout

pmngnmg GDA ofr|eQw: Chal ¢ thershelf. mhi bertudihent dhe Ghé]ﬁf:zﬁf &)mpnse
IS seated on the recept ac

Rroens op o s e a Bl tef G h e BB ReR ok, pisiEebty e
@hsseges rgsdogiatedrveith the shglfdm ¢aeh eompdsebgn qulei 64.eEs¢mplayeutlets of

h ecs%fo%E ﬁéas§§ Cd AR 0! RotNBl Y 8S & tatcfég WY Qﬁowr{‘ ¢ outlets of
gt Aed Gk endbt otk KorddeTettpe e

I cle
6@3 smlf dn b@l @pﬁslerdd ¢ cennsbtedrf beg@upied go smonhg eortb.,oaxsmn@t port or

ZmeinQué}Pﬁ]e{%HP Qf'j% r}gtﬂ,t]e chngxt Q{aﬂﬂﬁe hﬂéjﬁtbﬁge 9%@9&{:1]\3,{& the shelf

p ural i ty of Ves. or exan'p , eac ves
6%ﬁﬁlvler?c¥°t9l1§ ra)@ qompEIsing it least peg nled tnortafge mteaduptioncelea purge gas

Th&cé.eiwil Be PARE pda I%ugwdebﬁthe 3R q&epﬁclee@,@mﬂ@dp&vome pod
rag

storage receptacle of the shelf. Preferably, the
e befssocined it adpast enegptietotdbe skt t hat can connect

to at | east one of the purge |lines. Exenplary purge
| i nes Falier Ddisclbsaipo s@4tirign td s AaE ereidikdOdspbdte ot BE digeention are

At BB A Radt S el WG SRR Bt dpbi POk Sifom or o
Xegclei MEdPad dwinddhley geedneand in tle ipstagagemtion. Gaid stpéication is
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 .

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
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The reticle pods 66 in Figures 7a, 7b, 7c can also be
mani pul ated by an automated device 74 with gri pper

w(3@002/148envent i onal aut omat ed devi ces i ncl ude PODES200DD14428

reticle storage and transpagt as generally descri bed
by U S. Patent Nos. 6,991, 416; 6, 364, 595; 7,039, 499;
and U.S. Publication No. 2006/ 0078407, the contents of
whi ch are hereby incorporated by reference herein. The
system and net hods of the invention can each conpri se
one or nore autonmated devices, which nay be used for
stora e andt r an ort. For ex t or age

Bt e L s PR Re bR E Bnieerblied a5HS 2 and
tdetlets (jyh of ol ghetfi OnalFigoe 6s A dedonitred, a Pnagkdinalrhly be @onnected to a
}%E%esc' si%f ?ﬁgm?c’tg? %Fga? B{é%?g ﬁoogggtrcronm}pnggg I'#éér gﬁe\{f n’?.%gearllbly, the
sisscatjen [of aspurge diaa vaths an adetppars doraa eéticdsuped irezaived by a storage

?agi)?tcgg b%%’&ﬂﬁ%ed’@fﬂxt&ﬁatu ?lt‘é’arggégggasg g«;@%ﬁg&%@ﬁ Gonventional
pmgammefb reeenter sysiemsriand rdevicéy that xen Laxaduie ipnegrathe disesting the
AthifRatBn YT eiche SRS QR SheiEsOf Gafiry ik [l G Ran sel
pod éﬁ a?t their ex?&% or . é?ﬂee APQJS?%?{ on sry);st em can an select
c&paply pespMEeH ¢PmputpoYsteny end dadery tecefinedtithe miggof a rencle pod
§bQlpafe 1iaeusi ng wi th one door open, thereby preventing
contam nants fromentering the housing through the
open do%nglln one enbodi nent, a reticle_ stora

r ecept¥EFEng ih Figures iibs i0gunskifd o fthst \?glbadm? ef & rpfise storage
hedeptagleddisHometA §Ha>utwmomwaa1h§e &dfinkSa a&amu&trﬁdmay\fbﬁr@e aiitlets 64.

| east one or exa reticle, po 6

AT Riigfiea Pohete apilSinih Srpich Bt pba sy eucis p Bifhc Bbnge 704.
r/acapﬂa\elsmsof 7132 Bhaedokiated vaithokhe gripper khdBaititisainoicaiifireh purging air
A{;er eg\guctl orﬁa rmagtgnoc\:/aln % donbPefdfe §8 %eti?(’: egéct%e%# 18 searEed &P %e receptacle

Jas Suree i s Lo
dssmla&beutieppdhsem@i shel f through a purge I|ne 76 and
can conmmuni cate with the reticle pod di sposed t hereon.

Prefe I‘gé‘l 7 agéqleeg%lgentaftxoﬁg gpr’lhe%f?ua’ﬁ r?th oecfs rtac(:)t{lved I'in reticle storage

purge gas source provi
Exeppcles yssgmtbdawsh Shglvesioéthe h:aiefm (3 mrdseﬁam ﬁb i4s shexhrt, one or more

C}ﬁmgﬁtfds%% Pﬁbﬁ&’ﬂ@sgﬂo Qs DO ddS'Hf%tstqu; %oﬁxg?lé 9b elrp&q ‘embodiment,

et o eticle can n I n
dbnieegebousingcompasesrglurality [9f shedvesy Fereexampie, mh@lﬁgﬁ shelves can

QRQuAY at'TBAsE oRORBER kR4 re TR RI em@ﬁqcle ol trSFiglire! €an each be
shel f. Furthernore, the systemof the jnvention

SesFpYed Sy steragegrepicls oh &eﬁaelﬁaBﬁefrga%y,ﬁbﬁwaFlﬁwdwmpﬂse an inlet

r;ﬁhl tﬁhtecaﬁtc@hﬁg:e tdr ezcea:tt 0k % theTﬁﬁgcshﬁésagExéiﬂm&iy rt@réeollinea can be
S erR a L}I On can be gng{nﬁonove T source to the

s 6’?3 §P r‘fa @ P IREPEF oY PRt &1%?1‘ &ﬁ A%

getide abd y Tde porge kjmds ban @Js&be Patrented o :ss06ialedAvifl theashelf and its

S,a%gesq;@u d U.S. Publication No. 2004/40158348, the

onténts mhlch are hereby incorporated by reference

her ei n.
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. Publication No. 2006/0078407, the contents of which are herei)y
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
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Generally, a storage housing can be used for the safe
and efficient storing of reticles or reticle pods in a

webk@an4®snyi ronment. I n one enbodi ment, reticl epDUS2087/014428

received by a plurality of 18torage receptacles
di sposed in the storage housing for a systemof the
i nvention. The storage housing mnimzes the anount of
contami nants that can contact reticle pods or reticles
therein. A storage housing for a systemof the
I nvention can al so be associated with a retrieval
retrle uni t. can separat e or .

SR Hof B BFURIS 1G Pt B ADE TR GaL RRg s assst ol mgle pods
stiragghna@nv@ttiondlepopis as dodws. é’xcﬂferpbla,rg/safret of duars camnbé used to permit
Eux 1£r|ésnga§1u£ﬂhi:cés(g?§ E.haeerg{jcd% P?&S arn tllc?%s tg%rem . sgor%eb}rousmg can
shelcvmsnhaa/ Fangplatiopl surstaim wmbfmziyt washge floe;c ppgatgbss shdr as CDA,

[ g r |V
SEOE CBA 0 Bibf \RrD iR alof N2RRL ool E pPOBY Elhefifflame com
aswouilating dhepgantendie rsmmlagebsmusn rfmojstpre b the reticle pods at their
%@H&*ﬂ MR circhidfors LRl an RUSH A bR VE Btsdu¥e within th
encl osed e?rge © u)%lfng reti cFe ebggﬁf)elt }'].JI% ﬁ?s e within the
slogrs PopLing pe aqr\e(msr OffdRe ﬂ@teéva)g@venmm@ar@awtaf@@ guering the
RS iARidugh thé dpEfBo&Rf MOtors, noving parts, circuitry
and ot her "cont am nant generati ng conponents. These
features can  al so be external to the storage housing
Ref er Fefng empediment: ?bremflﬁét%|refeegwﬁlsycaﬂebesmﬁ@aﬁfiéo Teceive a
adiw poarhaamvg&n%let mawoaﬂéddsecrth @36bkihted ta)thi A8 1e<a§wnag>arge line. For

P f e.sto C er m ur ge

Esrigin b thigle o B ok Pt T Fds HeES P Sree dieptacte of

ByhelN68 axidiputg€ linesisiciafd therpwiti)) Cang@6videl & Pus gadédudde to the pod.
CDA t hroughout the storae uni t .ne.a of

B DRV P BT R & CEos e & fopaist vult wF BhP fuSigh p puree

fige 76 lamd cdnhemenunicaawith tha meticie pedl disposgd KMr@A iPSefarably, the shelf

CSIR{)I%%g Q‘S %{n?}eq Bothe ﬁ[}rg@ ly%g{r%%&r #r&’ﬂe&ftﬁ%ug? ]%e EiExemplary

em o0 I nve HOUS]
Tbstlfébfvp thesshelf qarpbescaifigurgd &f cangedt of be mucpledge an mlet ofa retlcle pod.

rﬁlg BRLRE Hﬁsfe@ég‘ E&d @ang aff lIlth npéo%&:ltédt gQJocﬁQ@lvMﬁ'nstgg 8urge line

I n one enbodi ne purge system can associ at
Wirpwghtane oz mr%@@nmwsat imgssager enhoutlefs qftheghely st ens can
conprise a plurality of purge lines. Purge lines 82 in

Fi gur u@RrRbRY tHiesydteRUbOfhe GavenBOH t«.&ﬁp&&s ra%ta%@hm% having a
84 aI ong both banks of fhe_storage housin urge

ghealiy o elcle sioregsirprepisles JhusteREphousmg {87 2 eyt'sm OF R invention
kot bé anp ¢om@ntical afﬂrz{gam&sﬁ)g OnBlddingE toed &itAOfhtddation as generally

evenee By D ity N S PR e a6 o i cPutiogion No
20@4/4SB34Rs tBO .cotitsts sdfowhgh are depbg cinespamted Clon fréfegpaned herein.
th%ngrgﬁ)? I ngortageeh&%grlg 43‘131 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.

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

w@barrakisty of shel ves, which each include a plpeBUS20p7/014428

of storage receptacles. Theostorage housing in Figure
8A al so conprises conventional devices and conponents
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 inl et
that connects or is associated with at | east one purge
;grs%c(??sgir%ganaﬂ s{ai%mg rgﬂ g;gils?]ran %%exfnlp B{r}'reg é'nelval umt comprises the robot
I¥bd efifeeter reaxcpuﬁg@d efFigouRde Tlanstomgeunit can elsm (Ioh1prlse movable
25%3 er:schsaérxsr%gﬁp]%? ?oragetrﬁ%eprt)aﬁ#es eforgrecewmér%ué roZi\s/ lFoaexample,
ttlmr shedpes tche bp uelgetlﬂelynmpveﬂ hy efcbme evecharioulithat ng assbciatad with the
[ td on prQyi u I Icl
SAERARRGRT B oA Sl Sl ot S PRl HIR ebbbitafiy grotosed
anckpt dymng/stcls pod seyaevel and transpat omatroes i Eh@sonaae kousingrcan also
| . i 0 Al .
bo B alaRY TEETF b 8 BRE LRl Y O bk Eheracing
ermpapratse Thesecfeptureg pan alsoshepxteapal it stoyage bawsingat
rotates to position each storage |ocation relative to
a Ver tReddel Yo Hg%?@b@ttﬁéis}{emmag vdalivdablé 2808 a&lea&rsl RV & provide
stem _The "bare" reticle can be stored and noved
exibilyy fefiPiags-e attached thereto, or alternatively,
the reticle can be stored with the pellicle in a

Pl ast iPgefEaBIRY ehe dtbiafe hYEiRHTcdr? Betmilf laUslR gadgth Eiddulldty uniformly
uted I n

of reticle. storage |l ocatigns 122 distri
AhrolsEhant o it ok " Rup N Srelains b ghtbedys b A SRA o extra
C(anAltﬁmhgldﬁt thePstogge aeit,i the aynotitsdfepbtential Edhtdmiaaits awogai to the

R i R BRSPS 20 S RS o

azeoplagt @ckagd hdusinig. forks systeawof tha ikvegtiore BCshcﬁm;‘ khe storage housing
l'&cc%h:%ggesc arfuraﬁi)(ea etxrc etf{gp%all%ee r%(tse(}))gp Isia}geslf)cglra]t%% t.glra pég( flhtg of shelves
@DA In nma ethémnn,% puigatsystrinecrisbdessociatet avithy ttensidbrape housing.

S S{’n? g%gg%gs%%% ec'é{? E(tn{elﬁ'ﬁég%!é)gl.l&ﬁt?%tf%ﬁrge h;q%e P’ﬁl‘ﬁquxes 82 in Figure
OPIF 2 PALESCHRD QU retmlmt’ms r84m1<efgénﬂebpnéﬁbmp ftorage housing.
FpLQEé %ﬁs %M&E@ Ba %nﬁn@'éescfuﬁ;e' 6t €A o kikbra | SDANRMYemoving

igure 8D. In this system 140, diffusers 142 are
;ﬂoa'eg'erlaaﬁcfw?&ttmpeeowaacko di rect CDA or extra CDA
146 down across the surfaces of the reticles. The

di f f usaTshdbdad, arRnNpdige Bh&CEX arkb&i¢R dahhectddetosdire! &f the retlcle storage
| ocations ‘glr ﬁ nurgher.. of di ffusers can beng({)s ition
e shed

HESREERS P odAF SiQFRee r‘fcﬁptﬁglﬁﬁwg cgafigured fo recelve the reticle
dHofi§ 84 @ whBh acticlh azreba dispasbér Imbnqi)ahbﬁilﬂiblﬁt the Btorad housing 78

(z/;%%\tc!)r%&llsleya l %B% tth s%elglesf fw it r el-ln %nc urahty og stl;)rea%te receptacles.
at” varrous s ocat 1 ons

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 one purge line. A purge gas source can be connected or associated

with a shelf through a purge line. Moreover, a purge gas source can communicate with a
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where reticles 166 are stored. The diffuser can al so
be incorporated into the robotic systemthat

woranapwitis the reticle to and from an i nterf aReT/US2007/014428

station so that the reticleican be purged whil e being

renmoved or inserted into the system 140. Qutlets of a

shel f can al so be configured to connect or be coupl ed

to an inlet of areticle pod. The inlet of the reticle
pod can be an inlet port connected or associated with

the purge |ine through one or nore connections,

GRRJERRT SRR S T b B G REG B e s s

sbmagﬁvmdmrm@tﬂd:ﬁpgsﬁﬂb.l n a conventional enclosure.
Figure 9 is a representation of an exenplary

encl osur econpri si a raI|t of s ora hous

The. CabRefe e enhpdthsht LA Biipbn ronited igithe ARHEHEISE e rtict
saekeroSacioa syseme 120 Blilhgeaatad usF:ggs 8B&ind iisyobees dtordpe o€ k mumber of
iR ot Thh sRefi0SnEN S SR AEE GSRRRLE Ritcles from o
ptmw lsyzstoeras desmibed niscwlme derpiny pabses qafowelrsg'eteim thetsrotates to

%E;Qi‘én éaﬂ?%to%% ¢! 13cdtlod Wefarifé b raﬁVerq 18 Qwsﬁ?edgﬁtﬁ)oﬁg Yefitery and

0 ret S aSsoci ated W th each’stora

Teteieyal rsgetergasTlseolhamé etigle @embpusme@arybmoced Mith@melbple attached
S¥drld &%er'rﬁ{lvé'lf rmé/}eﬂae %Q:DB@EM&@%& tfxé' Qéﬁné}e Ef bﬁgtﬁ: e, This

or reticle wthi'n the storage housin

SHerBsiFPenclydes ae?fé@b&’u?fe‘eﬁﬂﬂ storagied %H%lﬂ?nﬁlsﬁrﬁ“ﬁ‘ dupesarousel

%oaélﬁg 128NA 9&5&% in8RspoRRYRéth 1998dn xelauaec@ﬁurg@ dehvery system 126 that
onents or storage and transport of reticl e

ods
e?ﬁEi PPE&"F&'P%!%* ‘i‘%ﬁ’é‘ﬁé’fanﬁsf’%‘?’“‘%{%? arm 427 Faghhlocgpen 122 can have a
dReffh 2 £ elemBntiie4 ﬁ@@bfateﬂ Réith i ABsiovihie RgGE 8SERhfléation can have a

' t f d i cl
FTERY P PSSR P~y Bt BBt iada SFBiset D AR g DA in 2
tsiradm | 136 | thatesxtendsl mbmaormnsyt aidYor Aregtivally atrosy theaketicle location. The
controlli

r% ﬁyst mrg:gn BPO Pe }ntegrq,téc’ i?l 0 tﬂe I'Ofb BCI;I ganrs?(?r?ass%m \ﬁ|2§ e can

Conmend ré the
notion is perfor med. The control I er can al so
r ecal @ulogitee prefprrasf ehbodimbnti ofl 2 puigeewystamt for a4 bare reticle stocker is

g\gl\t[n QJI IF réj §15 e rIH]tl“g §ystt6!}§ IH? tdaﬁ’@se;sol leearg ?face?%n Qifoq'e rgt%?es 144 to

V|ce can
g#lﬁeptgﬁﬁg qrieatra D4 146 msaquSt%S%t%ewaééhmmgkﬁg Therdiffuser 142

Qah RRSlacRl 'bev?e &t eealirQoliYioRls 8F b RRGHeREMUifLLE chiPbe positioned
novenment avvax(@r om and towards the storage housing.

hsbveep i shelf dpeations- can conprise a vertical colum to
whi ch the gripper armis novably nounted. Vertical
aneanF@fre BRethgrdiffet 164 dar Rhatd Membed dffporty @istlitiadd vertically

t | [ve.. Th .
W e HOVPCERERN el Tt GHe 2 Bars ERACH: dohige st ocasons
tWiB:rG/ eaticles 81166(:20& tored. s Thetdiffsid yanmalsetbe dncoRpdrated into the robotic
@Pgt&gghag %Lgb%rt},[ﬁ'[ trlet‘fé?fe toczgxd%n biy mqua%g lgtlglI sobfﬁ {'8le reticle can be

purged while bemg removed or mserted 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 conhected or associated with
the purge line through one or more connections, passages and outlets of the shelf. In one
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
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A count er bal ance for counterbal ancing the gripper arm
can al so be housed within the vertical colum to

wWOoRen7megse3 cont am nant generation and to be posPCT/ORBUT/014428

near the center of mass of sthe robotic device. The
drive systemincludes a bottomdrive for driving the
carriage of the robotic device alongside the storage
housi ngs of the encl osure. For exanple, the storage
housi ngs can be positioned in linear rows within the
encl osure. In one enbodinent the drive system can

|nc ude a at th otic EVIC c
bl R PRIE SiooRfe P ire o BN, BB Fav ot Al te
pncéamusae 8¢ amat i loark cmel exntrwte emragihm)usmbsatsscdlshwsed:ehewm In one

% gé)cgléngg ; gg&ﬁ?a\ét ?n ? esg(gctri%%cg w1el:ﬁj ﬁ-ne sEor?]gg: hrg)gsﬁqhsegme talclosure
Ewerenlptywurgmstbms pan @imprisea ghnrapmepf puegclines e Plutgeﬂlhes 90 in Figure
SAIRBYACh 3uflR gl HEheaCl rLilfe BdsPREKiphh R L Hokagg rogsing. The
ouige igptsoyrhe can F@bmsegeqomce ef C@é\am estra CHIA fasrerneyingycantaaninants
rﬁfahp; k&icfeNHaCs: retTJi@ “mppﬁ,e %ﬁﬁé@e%ul;lﬂg BF IHenk R8P AR €nclosure
being i'solated fromthe storage housings to prevent

G‘th staree heysing BFigHe 9rakio @p oppte nveniopsl| deyicengdggomponents
@ stNkbe 288 YrhksBoR bf tiBlepBBPAndGe g4 th&einA POd Openi ng

system can al so be associated with the encl osure and,

pr ef ey abl tora e housings for placing reticles int

and r E?rov\yaﬁ@ v tonFlofkirean e RSHIBEY &1t Frey fpiglosure for
SR retie)és G"ﬁxm Eﬁ@ﬁ'ﬂil&ﬁlyg EoRk iifi edelV h6@Sng alThB&levice can be a

ca el. ec d transporti ret e pods,.an )

S Geslis Sk udtais achPESEE LR Sphfaler 5 PRy e arive
oyseene P dei robotic, devideadaontcaktuldeva pmfitaof pcommdadedanotion before the
n}oYlgrq?snt 8ﬁrgc%dﬁ ;’ghc en Oﬁeje:rr é:%l? Sls ee%c!:élﬁu Zfr% pro@l trrlluétfl e teng% gntll the
samrozhllesdﬁntrmlmehb tnotltnr anispearformed. i Eheeropotdts deviet qaolalss include a

' t
RS B R eRBol L Blete B . SloficB IRRBHE. P gripper arm s
éemabbnbw @t ZIPPED A driya fonanaydment ey fraphgnd qveandsnthe storage
‘i}% UMY oBStic d@kc@%&@tbﬂﬂn&%&twaﬁ Bol@fhh t6 %‘?éil' tﬂ?@hppe@ arm is

ret| cl e storage assoclated wmth a sem conduct or
moyrbly MeuatsApr e§eca meNerpgnt of gher gripperfr B E3HVH ey e Ygrtical column

cabapidvant %ytzh%m@dl embsdmsrsﬁotbeeaeaioe calf QlisoCMATB & carriage to
the reticle stora iﬁ(ﬂcan be, connected to a purge

I‘”WF@‘\“'OY"%‘?&?H feih) rﬁ" YyBOYE: The purge line can
conprise an ionizer. Furtherrmre t he sem conduct or
t ool Rsﬁf}()'haicm(ibﬂﬂld Vertidag cdlaxhh 63 c&pﬂﬂ@bﬂ%d}&ywdafby a rotary drive.

0 connected to a r t
P EPel S B2 Sounl PSRN Ragef i Bl St bp b cvicnin o
gertical geluipmyto guininige asrstmant@tnwatdm gnietode positienggumegethe center
Y RSB mérdbBli ﬁk‘ﬁu L9 tefnoi'hc]ﬁdessyas{: nffiriw%r driving the

I nvention can I nc e pu ge conponents
suoegyef Mwumbptc alnﬂcemtqneam ¢he storagethopsings phthe enclosure. For

Eﬁ\ﬁ%&'tﬂgstgﬁge %&%gs 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
robotic device can also include a vision system for determining whether a storage
receptacle of the storage housing is occupied or empty, positions of the gripper relative to

the receptacle and whether the gripper is correctly gripping a reticle pod or reticle.
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conprise a plurality of reticle storage bays or
sem conduct or process tools and conbi nati ons thereof.

woogunessi® is a representation of an exenpl ar yPCT/US2007/014428

sem conductor tool conprisipag a reticle storage bay

and the storage housing in Figure 8 As shown, reticle

pods 92 or reticles can be transported froma storage

housing 94 to a reticle storage bay 96 associated with

a sem conductor tool 98. For exanple, a reticle

storage bay can be associated with a conventional

sem ¢

ot chi 28? lélgrgg%gep 18§ g?n m‘i:ngL fx ?cntS%%rl]Jet %OQQB"’:PP ¥erv1amF t{\e robotic

deviess f Ehe roéotl at;r\e@ lbeettmeemcaavablepf bting prothtedinfiom the storage housings

%&H?e@élﬂ%ﬁ&r% {1(910 f dﬁ\é fe l:lg @%@Q&Eﬂ&t réigg]ut-i Eér{'x&y of tfle robotic

Is typl car oaded eft manua

dewemﬁe@ddwwwsyseﬂm gan| algpobepasseciaiéd wi ﬂueo‘mc ostig and, preferably,
?Jkgfh%[mﬁ&tfbﬂ)lgéng ?é?anQ‘idtS’ Q@d relnmi"mg r@ﬁ'(gesoﬁ’(t;rn li'l‘ie Qﬁé’ﬂe ﬁgds with

can be provided for receiving the reticles and

hep apbeticndevigse rtermplasy pislioticrgeviessanpn e gapshiedpf rsglecting and

@%Mgp%alr@qena@ pH@stedt RuLIESRFARI the Gﬁcle;s%w &loestsﬁagém&mgs In one
door the reticlepod onto_a surface with cl ean

éﬁ\‘?Pﬁ"B’ﬁﬁErﬂ robpligdeYigh §an gEAYIdeetor dnpverieat of éetwéfeao%and reticles

tafn@ﬂé fifferdnbd Qofaé h&lsﬂlgw Pﬁfdﬂaﬂ]ﬁ @tah @24 rodofic @E‘ﬁces can also be used to
Oll'rent Wc?tlce OS aretlceca

EERBAT B Rpdenrefeles o Famuraise Hhreed he SSEHe torps Ray assosiated

htithho gempdsnaut:teo kodl. ByaipdnsisoriiuctoRtadls @dnSintlade &thogtapky, &tching,
¢ X ell nf orced nol ded pol yners or

%8‘?%7{ ‘°Pr°5fﬂ1lﬁ}81}%é<}“h yP&ne (PTFE) coated netals such as

alum numor titanium The invention also contenpl ates

any sin ¢osbdngbodivhent,iaaesclé storage bay assb@atpd tith larsefnéoadblcyar tool can

%o&l MLeCEch U thd ?e‘&ﬁfrés' P Ipﬂ%]nr?g E&gah&b&té ‘irPaWa?é H?ag&ﬁrﬂeﬁem For

pre sure to vacuumin a-'s ton

sxmld,etue refiple stomagerbay oan ke onestadite nmhmeéme dormoyiding a purge gas.
ﬁfg‘e'l R gOI‘B LSRG 1ze°ry511ummF)% & L@ndu@tﬁr tool associated

|nd xer that stores a plurality of retic S|n

Stityrtheyeetiplg ptorags baw cany opipgiseia pyxee Ho¢ @qr@e@t:%toagretl@aﬁxture therein.

mb@t £ &M&Jrﬁuéoﬁ't%m &rqgﬁjél@;t%gé 981 cande 28403 RteAUTR d éner more
a seriées of doors for providing auxiliary manual

RUTEE SYStETms-t fideticle plorage bay) or grayplem; of | thesinvprtios; an inglyggdhe purge

Cbmpétletsi 6Na SiEdge Mousing fah@Wnélbdukr&r € sPASH ofBS tinvention can also
retigle poﬂls or retlc es to gevent contani nants from

SeTRHA &t P e‘ffefﬁ‘i“’ FPgee 33 8 ef’e?’é:ﬁf’%‘écé‘ﬁt RI9CEY topels and
amnamaimisalieyedfet hod of the invention for purging
reticle st orage The i nventi on provi des a nethod for

2 i A i g
defciengtorags bmomd tlhrasﬁorhgd houyfngtlheF igiree. aAs Ishm_re@rle pods 92 or
ré“:%tcﬁ';m)é QHS}‘O&BW}%A“QHQ Rg¥ hﬂ&%rge@ﬁg J5h g/f’o y §W96 associated

tinme at 1 ssue er a
ml@\,q quwg)ngucg(gstool 98. For examp]e a reticle storage bay can be associated with a
conventional semiconductor process tool such as lithography, etching, deposition or
implantation tools. 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
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
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conprising CDA or extra CDA in step 102. In one
enbodi nent, the purge gas can be provided through at

woeasti4wne purge line to the reticle storage reCEpszOl/e14428

of the storage housing for 2a system of the invention.
Furt hernore, the nethod conprises introducing the gas
to areticle pod received by the reticle storage
receptacle in step 104. The method conpri ses
contacting a reticle disposed in the reticle pod with
the gas conprising CDA or extra CDA in step 105. The

PEt PR o uRfior SERE & 5Rat SOV DRRC pOPGEHRAe e, vsed

Thesferebdredclamdthircthapiol.ses recharging a getter,

desiccant, or filter as the reticle pod I's being

purged a st ‘char ge

"E esﬂ on eSI g%(il'arrtlt nt, %&H Po s E)gfal ]I'CE'I&C c¥m btehceo E‘)lglwnh standard
pbehingtegermhesadewnhIlehogsaqhyetednt mdmptnsrq;f materigs Mot a reticle pod
9 c‘ie’t}ﬁire %gﬁelngnrg?d?]%ﬁﬁa& g(%éerﬁ toa P&ygﬁg{llﬁ roeglgj lgnn%%gr"coated metals
@mhtqs [qhmmu}m o0 ng:guglt a’{‘l@pslnmrltlhn absp pgnt@@ﬂatee\,hmnsmtable matena]s for
QQeQ‘tﬁ:'l o% ﬁ@fér Q d@@i&:e ﬁﬁl%é I&mQQYétfag: M}E &?(leéﬁ’elrﬁ ﬂr&sure to
pr oxi to a déssi cant an tter.In ano

ARV TN H‘ehtselt‘Wéﬂ‘thﬁérfP?]o‘ﬁml tm:preu@sd melihgtiaventiag alseecontemplates a
t&tctecaretettrbnamautaat@m dy@lely FRRkimpal Anym@é*wﬁlaﬁtté.te% plurality of
with at | east CDA when the reticle is in a reticle pod
511es ip ysterags byerandsravddedsuch as a reticle pod

st ocker. Mbreover, when the reticle in the reticle pod

I S NOA feetls @tdihg’eglﬁd', asﬁ&ﬁat@(a/_ﬂmaesém&fhdh&tot' fooD@i@lso comprise a
transggrte the reticle is |

r OXI t
JEESP° Frordige pptiary H“af’ n‘]é {?88“3 PRAT Yotigtes therein.
tAh gasl @ichlatien $fssdin I‘c&ﬁ‘rﬁM@/dﬁlfterrﬂﬂgéshe piﬁtrtttdldépcﬁlﬂCbrl 1Bticles to prevent
FhFEbORhS ot s AR AR nlinly 30 ) of e B tapeincxemplary
ofethodiofi gher ipedndiog dor meging eeticket stctrh@ pBe ingentien pgpvisies geakthod for
' t.he. i [ I ne . “
PRI S SERE R crlfesen BB, ARt B pagipg on be ot
of ﬁ-t: @me\meﬁnedtas mogs thahAf ofthetimh at isatei Qré'sybstaptially continuously”
Ql@itiﬂeﬁlag 954 dof&méjnh@ aﬁlsﬂ rlf}&@ragf}u ﬁtc%the A etlﬂ&uges prov1d1{1g a gas

reticle st ocker. reover wne Icle i's

5%‘?‘”@6’%&8&% pxtee CRA i) stepplid; Inommeeszhogineenhi 1 ptge gas can be

pRIvidel RhrbBghd & légsttd'n@rb%%%r R0 thd fetlch! it6lafe & eptcle of the storage
roximty to dessi cant and/or getter in the reticle

RFREBE LEXPEE of (e MRy d URHEFIOTe MvBehed eRrties introducing the

@m toCd ﬁaupmobddstemsdaigwb tHeSbtidl stolige trédtptadlictih sith ll;)@ﬂsl'he method
e.dessi cant, an r get.ter may be . .

ST L C A BaE AR Ry EE . u Rie®inatl St B8 qodpising g0A or

pxtrgg EOA bhetep 108Nt Thenmethsd also rcpmpsim sstiggroarthinants from the

Eré?{cféo% t'eQ{clep &9 Ivﬂxg tHe® é\.ltrg: Ggap @@nrﬂ%gﬁxbthod also compnses

I nspecti on ar st oc S an rari es or exanp
Féchrrems pBefter, geswcant or filter as the retxcle 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 purging is not occurring. See step 108.5.

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

the reticle in proximity to a dessicant and/or getter.
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representation of an exenplary system of the
i nvention. As shown, the system 184 is associated with

wa 2eemiesonduct or manufacturing facility 186. TheT/SgBem4428

184 can conprise a purge system 185 associated with
the facility. Preferably, the purge systemincludes a
plurality of purge lines with one or nore purge |ines
bei ng associated with the facility. In one enbodi nent,
purge lines can connect to the facility through one or
nore inlets thereto. Each inlet can al so conprise

di ffuser elenments as descr.i bed he ste

Che i T GRPIEh SRR BB oG Der PR b BARIBb b Pyee i o
(sub’smmlsilmgorﬁ%lkyrgurgﬂswtm with 1, le@KCDaA vk the reticle is in a reticle pod
ass (l)l'b Eli gt?naaléle ﬁt’]lllq%e S Satﬁ%rﬁeegicge S gtocgegl M?ﬁe%vea gn %ne he rtglcle in the
beticks pwicis aot being ph'gai fbreasmpwmmht isieiny tanaparted, the reticle is in
B&Hx% t# t0 easde%glcénlg em%l: %gtt %%ﬁttﬁgnret;@ee g‘&{Stﬁ&}e&Ier,t ttﬂg reticle when
Pnvent?on can & e a purge ggs source

conenedt kot the trétirle umges su;lstaetialtm e¢ntmesthr wedwd avitloat deast CDA.
Vrorche | i
BB, BRI ik bPES S0 BB LR o
eoxingpEesst em 184 can al so conprlse a plurality

filter or filter nmenbers 188. Preferably, the filters

188 cafakfhd? ndbbitHedt @e fivieh@dSinclhiB& x§1£1hfa§ﬁr§g ®aRetRhSA a most of
conprise a variety of constructions.

dBRHES RERSE stagla(\}ﬁthfait jepst fC% Mhey the rfteﬁle Ig m a retlcle pod and in a storage
fhbikil, RecHBaeticle Podtodkef. IMoretMeY, wheAthdred SIS i fot BeMB purged in a

ads e conposite filt uch as generally . . . . .
LIS NIRRT KA —
6 &é@qaﬁﬂﬁ)d/@'rgétt& 14417& refide pbdieMovoduiver) tig: réficleihe reiio¥ed from the

her eby i.ncorpar at refere For exanpl e

R G SR AT B ¥ PP Bions DR, a8 reri i Bt et andlor

Igettertnaetyi bervapabiesfi te g pédhazed as thia yetickorqdtis bengmdgad. and

conmbi nations thereof. Oher nedia for the filter can

conprise, for exanple, HEPA or ULPA filter nedi uns,

whi ch can al so be used in conbination or along with

adsorptive nedia. Preferably, the filters 188 of

Fi gur dhg Anvention ginor ¢mpristn systomgphd madifda for putgivg tretjzde pods,
[ r ve a .

R e Rl T

%messaﬁqtl@e of| pR suereRlaty rFygem; gfsthe dpvenperer Als ehewn,1hp syitem 184 is

bR cARAUGART AllsbRiohdieior | hinukBfuringh rRNRy ar¥god Hﬂ@ Nystem 184 can

chem sorptive filters can al so be incorporated

ST SR GUBPRAEY Brsacitipd onth Be el Y o FrefFrablye tippisee system
hl&:?hﬁie]; a%ramglo(ﬂ Puigs hfléslahlviﬂtg pRy &Brabie@urg_g‘lﬁleﬁ? Palng a§¥opPihied Qvith the

ters can ose ove partlcu ilters. For
Beair an S0 emSndinRfBTen FO8 FrepmecCih Py Bl i ond or mor
atdptactmetot (Eaah [alett dag wlsatcomipribd diffusdrhmerndntsassdasgribedeherein. The
fgit% ! CuI eia v?x? %‘%écpgs‘ggeogénqp& 3t conQ%gmpsfputrEeecompnsmg 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
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
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the floor region 192. The chem sorptive and
particulate filters can be in fluid comunication via

w@2@ag4sts eam which preferably conprises the POT/US200a814428

source, gases provided or @srculated by a fan tower,
circulation air handl er, makeup handl er or

conbi nations thereof. The chem sorptive filters can
renpve contam nants present in a gas. Gas streans can
pass through the chem sorptive filter and contact
particul ate filters. The paniculate filters renove

particuylates fromthe m as..t he strea a

BRI ghts TP s, BIRIoE BTt B B GRS | o Prelorably, the
pfﬂtersi 18% qaorige pgasubae Ciltecul dhe filxird @aml alsd hbmpgkmlat variety of

Lnterjor.of the cleanroo C

Ao 18 e B Sl e GBI o el i
@lfféaramcm,olnw-}trhsuarmqmtadsdrpm @miiosite fltertsach aapdrerally described by
U BOPSilhtt os,t D814 883 %7% 1733 P;‘SQ,S 810,15 bid 8344 5&1 GhY c&rgéhtPSf which
mnimzed. In orfie é a purge systerh can be
asshesebyt inchrpprated tbbree@teeemhqmm Fex exapipds, pdyouptipe media fomghe filter
Gah nﬁ:ﬂmr bv?tﬁoxﬂ lﬁllnkﬁr @l’n' éﬁém%rﬁ% QF gllé& e rqgcﬁg h&’ ggmbmatlons

her el n. purge |ines can provi rge gas sourc

ttheread |@thér p@é@ @r theafiltern ean wrmmSﬁ fon exmléa,nHEBm @rsULPA filter
SReirhsS whicARER D56 BuRH it S&fbinatidf oP M C%\wﬂﬁ%ds%%&@n&%

corrprl se a source of CD A or extra

removi ngcont am nants fromthe reticle_pods or

reti cPederablyythe filjsrs 4 88 eblisyre g ran eomprise fon examnia AEP Apgr ULPA

ey Altdth. nmkkbemtemtybbbecﬁaserﬁdve%nlcmaw@eﬂcﬁmaogdsrmm path passing
tion ca

pur t he st 18 the | nve
%b{?g%h an gg]rcf“il i’ﬁlc&fpé%edaﬁjda rﬁtepr upper level 190 of the
ammmnagtﬁcmtychsas Ihose e&ﬂﬁ@ﬁieﬂf echeitdidobptivie| fiRérS .can also be

RPurain ith A or intain a S
ergfed i S oy PRa e ogy el FReorPe AR e, which is
Flmd pmpﬁle Thdnehtxrysirpumreoﬁltdmeam tevdisposalnaboad particulate filters. For
r

S R RO BRGS0 B6EL adlaBhl 05 bRER e, The
@aoketgpsye filtgzs gari @z;mawdcatt@witb aghirface off ¢wrpaginwate filters disposed on
r@é rﬁo%{‘ rpe@gn alﬁoncm I‘ @rpg{re aﬁ& M@l‘ htélb@l%trs ]an DQJJ in flmd
of water Therein. gas stream

[FABTBIRICAHOTHYI 1§ 2R étr@m rwls@r mfewéhammpa the puggeegas source, gases
fré\xlferds or {clteuisted Wa' fin| Wepdaﬁﬁfknb{? dih %aﬁ&l@ta%%m) handler or

94. The filters_can partiall substantial l'y or
compinatiansyharpely e PPFé‘“@%{B“‘éFt ilieay SN TEP Y5aontaBtinantcRFesetin 2 gas.
ccmats&eaxﬁmhspasd thrAgR tedMReAiistRitive fltBearldl dohREEpAiQuldtd filters. The
fluid ni cation . with the cleanroom 194 watheg}z}\

e R

Jf Ir."églrﬂ rleW\‘?%?’lP%W gﬂﬁ}eeﬁa% §tfe§gqu3,ﬂéq Sf'%?am passes

substantially or entirely purging the cleanroomvia
t he p®referalggsthe diltetseof Fipwre AR ean rpecait 6 porgeqrap o scilae ludiformly

if%@h h"&ll 31111 rﬂgr?or olfklﬁé %er{rg%rlay f@ t?rf) 90?%%1% Ea%mg a‘lil %—ug'ge gas such as

onduc or nmanufacturi ng can
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
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
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conprise, wthout |imtation, reticle pods, stockers,
libraries or conbinations thereof. Mreover, the

wé aei7hidsy3 al so can conprise conventional devi ceeT/aRZN07/014428

conmponents for storage, ingpection and transport of
reticle pods and reticles therein. The invention al so
conpri ses systens and nethods for purging reticle
i nspection areas. Areticle inspection area can al so
conprise one or nore stockers as described herein. The
systens and nmet hods of the invention can be used
]\(‘Iln%,{@ oyy} 81% rét%l oﬁ?' 1[] r% 1<|:lon u(% é: oargtsr %ln rt move trace contaminants
ani sns fit am e and P BUTREE FOr mat i ceRe
é>ly eeavhmsmegemdhe gaetﬂow e use and storage. For exanpl e,
as described, a conventional reticle inspection area
can b tg t
can O Bl Stk FuBbREiadRZ 0 £ SORPRERLLR Bn'liptee ana
c§¢m@hr°ypartwellattesglaé eshes crritarginants sychge thos¢ pssoriated with ﬁlters Purging
%HEOQD'AEE‘{ extIah@DRuagl&? ca:H‘ mtanl?au'l B %81‘&09 Qh@fn?@ d?t?rle\pa?s &thin the
i ndi vidual or discontinuous reticle he
iclegaiepmol4a Fon exammie sl wstem cpfrtbmndpmna@an detiunidify the cleanroom.

- WrdBovep ﬂ;d}g@uﬁe 5k adySER Ve HURVSHtBH B Be adsBliatBd with the stockers,

di scont’i nuous urge a purifier or desiccant nenber as
deasier padtonlsyafiarticanppog). sppinjgininggconsntiation pllessythan about 10 ppb
drsarptHepitpus purge can be used for a pod, stocker,

l'ibrary, tool, cleanroomor inspection area that is
substgntially or co etely seal ed

©F ans A3 PRI e STFET oSrl EUSBy URRPRI S Poparticulate
diltephaheo shegm ipaiagbdired\NE thel tlediréomn Ban athgofiltdés can partially,

RIOVi to_avoi.d cgontam nation. rl conti nuous
PRt b e RO TP oS ol Pl ion S Loplginine. 1o
loneembotimen, tha filtkes amiemrmdm¢mgn witanbepﬂeamaidno 94ofia the gas
B, o R TV D B o B 92 i e
igleantiodmaviz ther mirge, gastvoutse wﬂ?neiclnan@asecapmonfpnedtoalsrl96 which are
fslxl?s%ltig gfs&geg %elrél tﬁlg,l s’ern@f)ﬁglmtgr %aﬁlﬂﬁrt&n agi?}%?% can also
can 1 nclu argon or nitrogen. In one e

EP@orise, pgthoyt bnmtetpﬁresretmlampdm s@ﬁckaﬁ, lilwerigd ar yombinatidne thereof.
MSeSlet Qh@facnilaﬂaléorb\éﬁ Q&'nﬂxrl‘se ohdnBbAf |d¥v1c4stlﬁd E&I’n#}&}e rf]‘grr storage,

Cassette can permt a purge gas to ci rcul ate u
fPERTigRADd trapsPeTt PEFetisle Pofensdoreticlesythensing gFheligvention also comprises

@yd'téihld aid Methadrek $ﬁr§}%5re§bl6 hnspctidn/aréls. EX rétkl<iRbpection area can
hout t he cassette, anpunt of potentia
8 ﬂf;g D APS OB PRISIFRETS 24 eegc?léellm??feé% therein can be

mni m zed. As shown, the reticle cassette 198
conpr ifbe systerpé Land| intnynodﬁ of g¢hé¢ Gheenfibotcan 2k useminnﬁmmm or in

%&%ﬁm?ﬁonat% ggllrcﬁttﬁe mB hams%s 0 ?rﬁadmnatte an ngrti%u ate ?xt'matlohs at each

a purge system can bé assSocl a € casse
Foee @f anile us¢ led pereee. s ot emmmple] asidsscaibpd,us abntentigfal reticle

méf)g&’iohiafkgstaw& IE)qu%S h'iaoeyfug‘ge lgixéqﬁ)upc%i ddnected 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

described herein can also be used. Similarly, a discontinuous purge can be used for a pod,
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connected to the cassette. The invention contenplates
use of a diffuser at the inlet of each reticle

w@aesAatsse3 whi ch causes a nore even di stri buti poT/@b2092a814428

entering each cassette fromgthe associated purge |ine.
The di ffuser can be nounted at the purge line inlet or
injector port of the cassette or at the outlet of the
purge line, where gas flows into the cassette. For
exanple, the inlet 205 can be fitted with a diffuser
eI errent Exenpl ary diffuser elenments are descri bed
For t eticle cassette of

AEkamivag: e sedpef, agmarionecr e G itafig or completely
pedigke |ines of the purge system In one enbodi nent,
the cassette can store or hold a plurality of
ﬁg?\éflﬁf}gbgg %ﬁnsrpgltgelétgoente ({Sfea ré@‘?]lg rag‘? ntgn&b | nghm eagtg(gl o) (Photo bay, passive
povICi fdra@drO¢canvwil s he fpoyvirded ato mpldedmmaixha;tlose aSigdladpametinuous or
t e d Y
BB R0 MR DR R R IR et i P88 AR during
wnmons@rmfamtzclmmdbpmmmmgkls:robotsbﬁostﬁoaaélbramélDA extra

ﬁA%P ‘%Hé Es L ul d' thQBoPRhich Gl 3h &S @ d air flows fi
{H g:ls cal gﬁ?‘q?ﬁ nants. Cienergq{' o tlicnga“ ows for
tﬂFPeefmi? rmh cfaqewlas:eme@dmy%ees @,aanmeleﬁwésangpa@e nitrogen. In one

Q%b@.mena m )3 BRLEAERhAHoL SN exBmpRE, H8Se £4W%e of the invention.
CDA or extra CDA also can nmintain and

ﬁg ﬁalalw ihﬁ éet’r‘flﬁﬁaa’ief‘? CRHERFENE i RUFSerBaE HeciEyideppformly throughout an

méﬁ&V@iEreoﬁ BY gRifbrile cﬁremaﬁ,{gea %ﬁgéegises&ﬂnasbeDA or extra CDA
2}3 d therewith to am nants and

SEOTHEn QTR GF HoBEGe: FRABTR STepsght ghe retices
Wadr€in ctdn ®E ahiflimif&d. S AQWhowh,ihe peticliecdsiete BBOcdntpriseéal phurality of

reict T 260 09 Se et ot SHIE Do G ggs

source can conprise a source of CDA or extra CDA for
renov Km gne embadimeat tas pirge sysiem atan decassdkdated oxith, tha cassette. For

%ggn %Q ﬁkl?g géergséﬁlﬁ&g ?ux&?@%?%h%gtlings %tg e%%iéur%@ Fine being
lsam@sted tethe gadsettp rBit inventier ednjamplatpd wseif adyffuskr at the inlet of each

SEELER L Bl SREOE LB, St s et o
alre awte%mg«? Hnet Thediffuppricag be repnigd err ﬂxespuwslm iglegr injector

Woltlof 8fe ch@e®d oo %Ml@@oﬁtﬁ@ﬁ:rgeﬁllrﬁuw&e @8 1ISWH (e the @hksette. For
be connected or assom at ed W|th a bank of the cassette

erABRigHhe Merge ot ke iR rab ¢ehilusgr Hemgr- Faamrigndduenplements
ededdtiteahereid th a reticle di sposed in contact with a

slot. An exenpl ary cassette also conprises a filter
g%:i:orz ’retgi Efa‘§‘£e%b 2 of Fighref3, gnegcg izer gai,} %ee%ss%cé%fgm, at least one
w&theeiuygedfnes:oﬁtbe pungb Systesn. eicine efnbvdlmhlt the cassette can store or hold a

plurality of conventional reticles, each comprising a quartz material. The cassette

generally comprises a door portion 210, which forms a hermetically sealed space to
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
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
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provides for a fluid-perneable, high efficiency,
| ow pressure drop, adsorptive conposite filter such as

w@eoenadshy described by U S. Patent Nos. 7, 014p6B8S2007/014428

6, 761, 753, 6,610,128, and 69447,584, the contents of

whi ch are hereby incorporated by reference herein. For

exanpl e, adsorptive nedia for the filter can include,

for exanple, chem sorptive or physisorptive nedia and

conmbi nations thereof. Oher nedia for the filter can

conprise, without limtation, HEPA or ULPA filter

nedi ugs, whi c canalsobeus |ncrrbntono

S ittt SR EPYFe s U foF e Can hrostos g trewith (o

phirgk hentanieimts o/l matai® APEdnSErtALIPRDSE 1658 thail hlfduer'IOprb of water

g%sg ccant nenber. Exenplary passive purifiers or

&Si'&cant nmembers can reduce the extent of

contami nants that nmay contact the reticle. In one

enbodAsshdwn, ttlfﬁépt(rgs tind 200 mafigle 108 qmqoa«ﬂdshl murgd gds source to reticles

a} and dtgllle o r}gz a??x@ Casse edI'hI r[])lI?eem ggondc%ccan om rlsea source of

urlng acr i I e eSS it er i al S rey

@A ot extaagbet foz remaving eoritmbrwants dronf @rrc,ttmle nBk dkelvn, a purge line

E’rﬁét%? 9%_%(13 Igge(i:&aatt ?eqstr@lg %k ﬁw%ﬁﬁl@ {6% o?kﬂé%&lil&ag%enb 198. The
fani um nvention also conte ates any sul

hmkérarw@ﬁ%medao e@ss'etatréuraPWeqfepmmWWIt}aeafbxﬁlapeseﬁon a retlcle slot

HOANPrdrb QB Nhedabdehtt Chif b LOIR @&Jmp&%arfge BY R3SWnE J.Qt 205 that

vacuum in a sem conduct or to can be provided. The

CORASHE | Bnis aseesiatesh athpataeass oge rraxgec lige. priy tRUERS; &A% %f’h'&’e can be

tc&aﬁ&a@ lok aSet@M wiltDh bEXABPIR, cadfltté RASKE a Jﬂ@é 1k OMSreover, a
plurality ofreticles in a storage. bay_ can

BF’@G&?% d°“r?:\?1 carh Fipmypigatg fwith,a reticde dispesed o CE%H‘FW\‘H} aglot
@Rerhplarg T dasdettéliafsb Ud@ipriedseafiltr me®BPLEY, préferablys € (permeable getter
;qzcl udebthose conprising TEFLON (E. I. du Pont de .
HoUF8°4nd Conpany, 1007 Market Street, W m ngton,

Del aware 19898). The reticle cassette 198 can al so

conpr Thefihér thealsdr of Feguao I3 carehuven vatitty oPicadstatinng eadhhef which
s S T ST, P8, Tt [P R L aP Fofraty composit
fidpr ssb s gengall flessribaikenpl $irBatane Nos| B0LBEBe61761,353,16:610,128,

aH(y %%47 9@4 tﬁé g&ﬁérﬁ? l Y whrchearf! (L,Ijeﬁ* %cgﬁ)%i?'a%dh%'uge%}erﬁz%rl{&em For

regés O clrcul ate uni
ﬁmmw,ofrdsolfpéve apediBfory the f flter ‘ymcnnpl@w afor rvgaraplpu chramigerptive or

%Hfstkoﬂﬁlvg%dg a@éd‘;ﬂ»%& h)reféUﬂ h Oter tnbsgl 1{%2 %?Lﬁl?e'r Cglb gomprlse,

anount_ of potential contam nants exposed

Pathpy mitatiga, BERA epHLBA filienmgdinmg, whigh eanplie, betused in combination
ofhiofig ithaASAPpE: Bdda. CPf%rhlﬂfiStha cilsétteadsl thy uﬂém{oatdaﬁ lcBmprise a

slots 21 ch can sociated wiith a

PEPIVE |P@“é IfT T cdﬁg'ca%s’a xea* Eﬁﬂg@ssgﬁﬂleﬁ% &hdgpiscant members
aaseduditbdexérit bf édaﬁmﬁaﬁemhﬁnaﬁmmat e yetRlel ge Ssyst ens

can conprise at |east one purge | ine as descri bed

e o A SRS B SR B A o son
ubed mamp@r@lucﬂih@mqyufag@ngg_sfacsmmsceEsanples 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
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
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conprise a source of CDA or extra CDA for renoving
contam nants froma reticle. As shown, one or nore

w@eoga4dsine inlets 220 can be connected to at PEHBES200TI@14428

of the banks 218 of the regjpcle cassette 212. The
banks are configured to receive a plurality of
reticles wwth each disposed in a reticle slot 214.
Preferably, the cassette can be configured to conprise
at least one inlet 220 that connects or is associated
wi th at Ieast one purge Iine A purge gas source can

r aSSOCIat W, t h n th sett
PR g S chtte g P Pt ebyap md B4 s tE5 198 B ifuce n
mcmnlrxhﬁ“astee elmteht aExemtplay diftliss os@atie thoomimgpeisingi THFLON (E. L
ﬁL %m dezlzslgm%{?{%' o%r} 3‘?%87 ?Ulrfaéa t%‘?r”@t 1gr}s1in§t|0];1lt le):elg\r’vare 19898).
r”fbcrbﬁrcle dansetm 9% mbmlsqmmtpnsaat feant ehe QQcﬁ ndmbein@10. Preferably, the

r e
By 4 SR b R B0 Ao
TEFLON (E. I. du Pont de Nenours and Corrpany 1007
Mar keFig8ter é‘étls a\M¢presenigtiom of @eleampr%QIS)caSS$ne of the invention.
U S
'i’gég%rghg n@@%&ﬁte c%s%t:% er agﬁt?%n%@@é% t::)or (,qrcﬁfa ﬁ@%&ﬁmﬁroughout an
mteriqri theregh oy prifurindye sisenlaingya pyrgsr £asi wghaps CDA or extra CDA

E}ﬁgﬁﬁﬁﬁﬁh{eecag&ﬁp gl@raﬁ'ﬁdugp of Eg{enf?ﬁaémtaenmgnl?se e%&le to the reticles
system for the cassette of ure can include a

Hresﬁnawr‘? ye arinimiege A5 1BV thy “’é‘&lﬂwcﬁﬁ%ﬁ“ﬁ@l}zl%’@mé?sn‘g plurality of
edtenedsted14, ReHi@ n eddhebel RISRMAkdIOMILE D EHtlQHéD'Iﬂbﬁ&exHS&hﬂéntaa purge
di ffuser at the i.n I et of each reti C‘Iée cassette,

S5traR gan, bgsseciatrd ivith the gapigtis-o kgemBly BiER fman%a%hwmpnse at
(hﬁ@&ﬁbtpﬁrg‘erlmmat Beschbsidetent. EThepurgelines R€6 inliiguidi1kfpieade a purge

%%sn ot%l? € hré: 1c§gss 2218{1% gothpbur G%Lé nF hhlte:’]cgfestegé) I‘t gjpg({:ﬁt,eg%as source can
chmpmsevdmnme 9&EDA erwstra DA fohenwaipaiohamirtants fexmnpétxele
the inlet can be fitted with a diffuser el enent.

EXerrpA rsl¥ vgrl E)gésj §re ?r%lp%f'gn%altng it tg ig@csza%rt;ebcg)rﬁmegzgerd%% gt le%s? one of the
ésrg@calétoef dbepietitle ghssktteai2. oﬁe l@thktt e qoufigiwed tonreseivd a phuality of

PACHS with Sﬁ%@llrnilsﬁ&e &% HBQ gl'op?fht 'Pr Egﬁbﬁﬁﬁ%ﬂsﬁn@% be cﬁnﬁgured

store or a p uralty convent 1 ona retic
EOTATFATSE Atfeast arenintes 22 bthalrdonmectsTiids asaacinted witly etrieasaprllqpurge line.

QAOPIREL 88SsoRrcd QA bl CoikrietBd o¥sEHatk® With LoaAR TR &a@ieltﬁf through a
seal ed space to provide a controlled enviraonnment

WHiefiiliper owRYTH PUFAF| 25 FAERE 2 CPBRMBEYe i pacticle disposed in

865 Ghith Bot! @inl exb@iplaBitaseAERIEd SEmPHLRS & Fltbd métkSer 222, preferably,
ates that are susceptible to

oto ks _or. subst
ggﬁ%eggf"r%ﬁ?rﬁ'gtref PSWF’%{I es and gas-phase cheni cal
contam nants. Cenerally, purging the hernetically
seal eth gpaododiarent, eminie220 oéithe cascsenteannman ireludy an internal diffuser

SR el Alled Aon SRS b i S ESh M FERCER BT 1 du Pont
ext rea %%%51 cane mal nt ai lﬁlcélnd con O]F t"We um |(?y u ton
de\Ndmpupd apd Gomipeny, 1007 Market Street, Wllmington, Delaware 19898). The
reticle cassette 212 can also comprise at least one door member 224. Preferably, the door

member can minimize space requirements by comprising a retractable configuration.

For example, the purge system for the cassette of Figure 14 can include a plurality
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



10

15

20

25

30

cassette. Mreover, a purge line for the cassette can
be associated therewith to purge contam nants and

worRenTiiadsm3 a concentration of | ess than about 1BCppb200f/014428

water therein. The filter menber of Figure 14 can have
a variety of constructions each of which provides for
a fluid-perneable, high efficiency, |ow pressure drop,
adsorptive conposite filter such as generally

descri bed by U S. Patent Nos. 7,014,693, 6, 761, 753,

6, 610, 128, and 6, 447,584, the contents of which are

r eby. incorporated ef er ence her or..exanpl
AT i 08 SHo s FobE PRPTRFS B TE] THCITiRg ton b8 mounted
eutmmlmge bieeinles @ pitjeater port phytei aisdept iov at thediualennfithe purge line,

nbnat ons. of . Ot her nedia orthefll
Coere ows ?Loﬁ? clafsrqnttft-.a?-' ﬁxanll_]ﬂ.l:rp e nletjljgﬂ\ t}e|$ ed weh a diffuser
nbmeunﬂixemiplachduﬁfaseraleaantscarammbed hetenbl nati on or
along with adsorptive nedia. Preferably, the cassette
O ! "o B S0 GA0E IR 56 o8 ABBPLUELPULIALET Wb o teast one
d€the puwetlinaseofizhe gurgas]ysregd ulneong h@bedqtnem thgfcassette can store or hold a
1 fiSoral’ Y | Cdi&iar! AmORS i
SO L8 D Bl e . Ty e s
SOmPIES @ dePrRamiony WANRSDENS & betmieficalls staleshapacs orprovide a controlled

R ARhU ! WEhih ok | deble8 Senvird @it €3 Bficltahs rﬂea Lt%reﬁ:lo I TBe reticle
reticle cassette include fiber reinforced nol ded

(5t 391’!@?%56&““@1’3@]&903'?%6‘“%{5 8 ubsates that agg %ﬁ?“tﬁ’HFﬂeé? damage from

tphﬁlamhtugmncf Ig@s pm@ BhérfiBalddonnfifknts ”GE:%Hrzﬁg' @uf,gusguﬂeahhaencany
erials cassette. Preferably, evi ce

15? ?ﬁ‘sﬁpf‘?eo‘i‘i‘Pﬁﬂ“‘éveF AN G @e'Br‘Eé}é‘iﬁaé “PB’ Purging
WAMUODAI 6t étaeDDACHISHIEdn0mainl afidBorit] [BieOkirfidity 1des within the

i nvent i al so contenpl ates areticle protecti

EPRTE oM PraRy S anfnis phs o1 b SoSSble PR BS B NerBrty o purge

@othrdinahts hiyd mbintati 4 cdresntiation ofleay thareatoat/ 1 (Cgpb divater therein.

pr ovi ded Figure 15 is ar epr esentation of an

exerrp 1ter’ XrF r}’llglelrrc]yg FS't aé: l1(4 r\]rg Ivm/emolf QDnstructions each of which

Pref er a% fie expartdi ng S¢ 328N permf a pur

pewides fori ﬂuﬂdaieenmbleﬁ bigh qfﬁtlhlooru ghepntessare dmp,eadsonptivd ccanposne
. oci c o t

(kL GIcR R AEnielly Bulibelby RS, Bchy TR TOPLED. gL 7S Ssi0.128

ded 64 H 8. [1he eomientBof whichmrerhereby incaipatatesgbyareferengs hesgin. For

%k'&ﬁbl@sa&%u% rﬁ‘e?&'izf ForClRE ﬁﬂroééghﬁ’lgfudé hr Q’.ng{)feh €hemisorptive or

anmount of potential contam nants expose

PRYSIORtye tirdiaeand combimptions thefrof o PthennediaofRp the filger can comprise,
@ifhaidintichtioh ATKP £ 8NUCPAHlich ﬁlea;uﬁis UGRiLH tah 2o BeQlst€inGombination

pods, which can each b ted wit reticle 230.
AT g‘fi}‘% & ‘é‘;i’gf%’l’ﬁ“@a'ﬁe‘g? s% ‘% a §s & CaEHf %‘?‘h INYERPI3R comprise a
Phssive e Berg@Sdesiochn€ mefmber. clé:smnfpﬂm passi/e pififierd for GB¥ccanit members
extr C%f r n ni nan reticle. A
ﬁﬁ"rrﬁgucs?ys eexg?né 3F°°é'l¥a"6g?) e ags'B?:y At “fh lglne or nore
reticle pods. Exenplary purge

In one embodiment, the cassette can be compatible with standard cleaning agents

used in semiconductor mamuifacturing 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

vacuum in a semiconductor tool can be provided. The invention also contemplates a
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systens can conprise at |east one purge line as
descri bed herein. A purge line can provide a purge gas

wgeoewraesi® each reticle disposed in the pods. FOEUR20TE14428

gas source can conprise a goeurce of CDA or extra CDA
for renmoving contam nants froma reticle. The
expandi ng stack of Figure 15 can include a |ift nenber
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 conparable to

ent | onal done For exanpl the lift .
e Hrao TSP aeE] YRR Ty SR B S mapTet HBL i & plurality of
tdiglesiinsa avm@e bat @d baiptdvidede st ack. The stack can al so
be substantially free of notors, noving parts,

circu d oth er onta nant nerat| 0
Chosarl 15 MRSl BRSSP AT Svemion
d’ees‘e:nablbedqe bmndneglsmdck wdcnalpemmclauplwge)r@s ap ¢imukate uniformly

f |
3 an %1%%{ ?neiélg %Eéﬁb&%?]g sz{decoe{al X{ p(%le%isgéﬁatec? {hgr%%nﬁl In one
@mbp@msem 1®0€tld‘l/@1p¢cb¢§n$teraeﬁﬂu‘ A/ desdrivgd bereinDdByavwe foemly circulating
11 pﬁgée) Eaé R & Ocq'l Dﬁat%l% nﬁﬁcgdt gﬁ% p&?.dthg %gmﬁl)tsgf Botentlal

O

|'east” one he expandi
splaerlmnahﬂs GV\BOS¢<be0 the e@s@s mﬁrcan yary g ingriimiagiy mswho\m the expanding

shaf karw,&mgs a R BF RhibR ;Jotie WHIG] QENMUEK B8 Qeaé,at@é with8 reticle
other reticles associated therewmth. For exanple, the

BaP-ged BYIEE St can plgo e asjecigted prigueash podc akhei Ryggqgps squrce can

RbipAdd 4 Yourée HUCDR dr dxea GHA rfoﬁﬁzﬁfbvﬂiér&ﬁtalrﬂlﬁ@ltéoﬁbtﬁga retncle A
connected thereto. The invention cont engﬂat es use of

APTEE YSIPMAGan 350 Pe,Rsspeigipd @dibonecer BPEe TelFle AoAS Exemplary purge
3gsiand canh&dm‘phid'ht uéaet dak phge 1B b desCrabed diSredh. A Herge A can prov1de

di stri but f th t ed
P B B AT [ps B A BHGORTE B KB i Bvier B ~dbree can

icomptisecr sourte @€ COA cpmxtra GDA foe renorvirgy mtamlmntsa&orh hecticle.
outl et of the purge line, where gas flows therein. For

eXanmplrfs %d{ dpqnl? EureflISt %an in u&p aallfsj ! fem Serer232 for operably
el enen ary I'ffaser e S ar e descri bed

misiag o1 IOI%nnz h eetiteamid @ﬁeﬂﬁum@rq‘ﬁde fon ap@s$ toer reticln theeein. The
@cstﬁ:'féc;')&lt &QC}MJ‘( rﬂ)e%t) bgrgﬁlg & E&w‘%ﬁh&n@ﬁsﬁ‘ﬂf g&?(li&ggss Ig)fr e&zﬁﬁple, the

purge systen1 In on di ment can store
&ift memberzeap bgrsglepd e mavehby arsaive meachafisss thas g pssociated with the

SRBR! TR MLk aflHR6 bd stRGRAdIR! free DR Frotdit, intdving Pis AdiRBIS, and other
or pods associated with thé stack general |y conprisé a

GOYFMPBRY SepFratingtharPoneitis These &safhaey R alsp besxtemypl ipthe stack. As
idescpibey ithe reficle Yol lcah lifudeofle o2 B8 (diffildét Blemehth @36 6 Rlefélably, a

ironment, a retic tored. . The reticle can
i QER R ep sOmraecEr L 6, 6 R ESHs o Nfbia abd Copny. 1007
Maka Beet) Wibhiagtoo, Delawgre 19828) dardnk emibadieengrach reticle pod can
?ﬁé _cﬁlgl?)ﬁg i&ggﬁ §r§elsig]g(%r%en%eq @9& S Th nern%m§ %tacﬁ alilgws gor access to

spacé can re
eny tretrglen aithn thy stack rvaithouh gommgmxsmg 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
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
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in the gas flow Purging with CDA or extra CDA al so
can maintain and control the humdity levels within

wWo b@7aestai ners. Moreover, a purge line for theCT/US2007/014428

cont ai ner can be associ atedstherewith to purge

contam nants and nmai ntain a concentration of |ess than
about 10 ppb of water therein. The filter nenbers of
Figure 15 can have a variety of constructions each of
whi ch provides for a fluid-perneable, high efficiency,
Iom#pressure drop, adsorptive conposite filter such as

ene descri.bed .b
D Ble 8 ot e e HOS S orinieiron ROt BB A1 Captetieg b A e gpdlet of the
whige Hinay ehehe rge:bﬂowm d&tepm r abeekabtpler ¢fecinizn can be figedwithardiffuser
f%mnm %XC 1 %u\sleer c en?s areo (ECSC t}JedthCIl'egner can I nCl Ude
F@ n1sorﬂf|ve or 'h Sisorptive nedia and
conblnatlons thereof O her nedla for the filter can
conpr Felethew'tabh ofitFigurenl §.adn onizeHal Heoassedif¥d Mithtagdeast one of the
[
%n Llqus ? éyng {llte\?tlesﬁegg erld&%imglﬁh{ﬁg %?L,lgﬁatn sl%}e 8f hold a plurality
@gmeehwiaht@sleampcb gomphsing prments materiplor The mtiglglcontainers or pods
PEs%f:xﬁ{eﬂ%m thé sggﬂ 'ggxgerifilgfc ]ﬁﬂé 'atd’oglnh&gwril v[‘llﬁr:ljn %rﬁsfar}%&letically

at nDSp eric pressure assocl at ed contalner or .
Gealednspacer tg provids a/epntraled envigorypstit.c ¥rithinsthe sealedfnviranmens, a reticle

REPYE tefkd. THE b€ Bid smn;ﬁJsé Quir V1818 ﬁﬁo@&mﬁk§ 6t subk@ates that are
protection and transport system Figure 16 is a

PepFRIRlhAEmaa° fffnmamﬂéa?&tﬁswa? 935@9313&%6}8@0% Fopipmigpnts.generally,

lpmgaggt the ﬁennTéhealﬁ,t Raled @ﬁacElcQ‘Ufeihoiz& €8 csmmgag b@&ahalafng them

eat ur es, n strygtures as descr

e A 3 o BPRABRGg Ot Frec DA oL FEReTD 08 sprol the

;hamimty lavqu@;augas cbntainersC U aiteeveta porgel linet for dicgdvatifiner can be
gsgslaf g (53¢ de\YlﬂmetPiﬁ%eetco%{a%ugaﬁgtagd ner tal(')}rré a tconcteﬂtraalrog tof ]eiss than about

pOgphnf Watecthegear: able to a SMF type pod as descri bed

herein. By uniformy circulating a purge gas such as

CDA Ol Lo L BF YOOt WO Ghricl S+ I cach of which

potentla am nan expose to the reti ereil
ozavidss fori ffipidmegmeakde, dhghefficienry, lowpprgsiurgydrop azdsoptive comp081te

W@pﬁdcﬁe‘lsaﬁeﬂéﬂdﬁ@d@&bg by @I $. Cﬂ’a@en@%% 7,004 685, 251888 6,610,128,

be associ a reticle . urge systen1can

and §-49&58 he icanterts W trhiciatn hafeby lrE?m?pqt%f’r by pefergace herein. For

%yﬁhﬁmg a(gs@ﬂ)tﬁg rﬂaédlf_ Eoﬁthe' BR&G! caANRcRME Ifor | dxBRpRS chemisorptive or
SGri pe ereln e ur source ca [1Se a

§SXﬁ’i°§°‘HF egdie gpd gomb ffeeg\“fegﬁ"%r t‘%egﬁh%frﬁag comprise,

fmmﬁuﬂuﬁleitioﬁj IeEPA" loe Ue.Ppafitetr ngdﬁtrap\kmeﬁ caFd 4)44 e ukBd iddmbination
I ude.a | ctaanl sm conpri sing gui de nenbers 246
wit BFsorptlvc
r °Opéra y rairsing or lowering a reticle pod cover,
to provide for access to a reticle therein. As
descr iThetventmn alsd caitanpatds amnsuitalge miter@irefoor stagke Preferably, a

%ie%f:éj ?oqrtra‘ﬂlsiﬁgﬁﬂé 2 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
exemplary 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
expanding stack 240 can permit a purge gas to circulate uniformly throughout an interior

of a reticle container or pod 242 associated therewith. In one embodiment, the reticle pod
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250. Preferably, a diffuser elenment can conprise
TEFLON (E. I. du Pont de Nenours and Conpany, 1007

wohokAlISEE reet, W I m ngton, Del aware 19898). | PCDUS2007/014428

enbodi nent, each reticle pgd can al so conpri se at

| east one perneable getter filter nmenber 252. The

expandi ng stack allows for access to any reticle

within the stack w thout conprom sing the

m croenvi ronment of the other reticles associated

therewith. Figure 16 also denonstrates the conpact ness

gin 68dc§ r§€ ZMIJQQPO § S dt {ged S \%%Ethepe% 59 %ﬁl%%&l%imlﬂatmg a

pur ge tem can o one ‘or

perze cdae polss GRA ntpl qmya @DAg threuebpenthecpnd, ahmpmpsre eft potential
. I Ccr .

FEREhinaA R e P oSO YA cipte ARIn{RAC ARGk, i oxpanding

platkyeangrempsist p pluraly efirgticle gofls [vehiehi epeaelbé ?ﬁswéermth a reticle

Jhe R%C%% ?ﬂém%QH RIS bE Ao G ABPWith Cadh ;?o‘au rli‘i@xnsfary%gé)§ystems can

extra renovi ng contam nants froma ret’icl

Torapiise\at eastone puige dinp podeserihed dietpin. gThi furgpsgas seurcg W@ comprise a

506 ofEDRJE BxtbLE DA 6r r@ﬁm,ﬂg Rk RARARE heAentith the

stack of Figure 16, which causes a nore even

di stribution_of entering gas fromthe associated purge

i ne. Thhexrandipg siapk ebiskre hooisndiaguds  liftangshinyen cpperising guide

rsQZf46|foI Spetbly xlamntg &ﬁowaﬁagmeﬁah 6d Sovef, téprdvidR for access to
out | h i_ne, .wher |l ows therein, For

f t
axehifly Berein, egf‘ ﬁ?sé%b@aﬂ‘eﬂghqa‘? Peetr ‘Elﬁdeao’lﬁ Qg diffuser elements
Qb@mfaalﬁgamffﬁeyeldﬂnéﬁtwsméorﬁﬂ)mm{ €E. d&ﬂﬂ!dnb&themours and

EERLE, B8 e S Wi e LG G,
rétics padf cérelspLiogprise/ st &ast éher pirmgahie tgatt@mlt@rmenbereﬂsz. The
] [ caop ..
L
oficraenviteamphtaafythd pherareticlesnassomdted Herdwithe Hiiguom16 also demonstrates

B{eecroﬁ{ a&lé(s's Fgﬁe ﬂaplﬁ?dgér/ n{i&%(f tﬁé ﬁw mnpq{rgﬂeltabgr g?&g fsysatem can

gas t circul ate uni roug out an I nt .
be wpseriated oxtlRo® qsrser@uraluféﬁpwﬁ;e rexempiary Byragriy$tempricgn comprise at

@éagtcdﬁle Bi‘%&gm@ sﬂ&qugs %%Uggsc@i%e ar 'I%éga % e Gl 254 in Figure 16
rougho each box, the amunt of potenti

Gi‘}ht’raﬁ‘i A APUESCHRP SAUEF o Gagihisticle disepssd ip therpefln, Therpupge gas source

RhiddRhpERE a sOErcSHUDA of Blird CIDA Fb¥remding CamtamMHEaRs i Dreticle.
plurality of reticle boxes, which can each be

assocjiated with a reticle 260. ur can .

be assBEMYEREPAGPHRATE 1562 alqﬂéb‘%é 'gﬁﬁ 6%‘?%1%*1?1“ h retig ><°°“ta‘“°r
@&Bbmb(ed asthothe aheldoﬂ\ﬁtg,ﬁrea 6pwhigh cayset @Mmaore avem cmlﬁ'gﬁlon of entering
e e hPRaRY tork P oDl o0 EBTRINSRL Burkl i nct o
ussnorenoehﬁrme camaipemor asthe DEA¢LQN] thdpurge lide \ﬂ@m gaycflows therein.

AT gg)m@ e G0l Al EXLSTh U @er cloments

e purge gas source can c nE¢
graudeseribsfl hepm. dor dhet stack QDK iguer 16.@mootizey cenplsahe pupiated with at

ida9iBrR of the purge lines of the purge system. Purging 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.
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
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reticle. A purge systemcan al so be associated with
one or nore reticle boxes. Exenplary purge systens can

weoeoprnigses at | east one purge |ine as descri bedrtEUS2007/014428

A purge line can provide aspurge gas source to each
reticle disposed in the boxes. The purge gas source
can conprise a source of CDA or extra CDA for renoving
contami nants froma reticle. The library rack of
Figure 17 can conprise reticle boxes that each include
at | east one door 262. A reticle box door allows

e R T ST —

a¢gpused snthakesioles drepdin san t@tmingAizéd. oNesHoe/m|Tha kbnlbearg edck @4in comprise

filter. xa t he e. e

b Bt e, MMy R s Bl BT AR 5. 4 b

pyﬁtge can dersbwstsdsm«ﬂathltp gacfeboki heorbeanﬂg)dnmn,edtcacban be associated
ipven contenpl ates use of a diffuser

at tangQ%e %Ett%m i ggwﬁgn" i cl e box, which causes a nore

even distribution of gas entering each box fromthe

assoc ime@dblp,u thgepiigndineThe dinifiygete odth Be boutireeghar diffuser

teilﬂleﬂyr g‘%r 65( 1‘3 nL efitri¥er em'n%m Q(Q'Fl}gnsgf IH%IG )E qr tPont de

Pre ere ¥ [

the outlet o urge |1 ne,

%\Wouwﬂd&@mé’ 1 qqéwqupfétr@ad”ﬂ@wm wlawarqql%?%) The purge

%bsf $HSR caf LEHBNe 2 SEXEUBf DK SHekirdEPA fol RIRNE d%ﬁﬁmmants froma
escri bed herein. For the |ibrary of Figure :

rRile; e PRIgR Sy SULRlFObeRTsAates With preRrmesR etiste hq%és Exemplary

I@Uf@&y&térﬂe&rﬂéon{ﬂiﬁe RUIESEE 0By §ﬁr§€ﬂmd £ QiaRaNein eAtpurge line can
rary can store or . luralit nventi onal

t he ‘{ﬁ

PRGBS e gt PriarregrE Souaeh EORIPIS: Jge Rogae Purce can

Remprisead soufdecofiIDIR Dr g CBlA for e@mngsam&ndﬁmsﬁe.gtd Rficle. The
ich f rnmetically s ce to.provjde a

Y R e AR ST oS e RS oo o stivant door 262

a& regitiediog dvanallrevssicoessdo a Tétela thivietd #ndcan cbaAPG pssride for a clean

OEI{VIRE.‘%Q&S Ag'p %g(gnga%sre%clesl? Q(SEI c?rt gan %lhg tco%gms?] at least one

suscept | Fcutat €8 430
@h@mablalgett@rﬁlamnnmhws?MGener ally, purging
thehernetically seal ed space can renoves trace

cont a%ﬁ%lcp }t'heeﬁxtréeaéygfeﬂngo} B{:‘erqﬂrﬁ'yto? %lg@?él'; L&V\{ncluge a plurality

Pur grn or extra can hal ntal n
eHnwIee| mPShE“th e%ﬁhomw: kina Rsiing ¢onperted thirstop nigie\ipvknsipn contemplates

QQé(gtSa diR5& QY Ble: inRt 68 rétﬂcf}fbot( O¥vhich %atQ@Q(E shof@8v R &listribution of -
associ ated therewith to ge cont ani nants and

S&5 FRicrng each bew Bpm ths ?%?F“HF Pyes liph afheadiffuter san pppopted at the
Wﬂigerhrfehﬁfeﬁ bh mjéEhﬁ portl dfethe BBXBE b6 thefoutiteo 8 PEirgeNine, where gas

ke o BT Gl e oS B gl 14 A1 i clement.

IEmmmpraQ&hﬂ’a&rdkﬁqantsadﬁteﬁqribb&aeremnp03| te filter such as
general ly described by U S. Patent Nos. 7,014, 693,

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 controlied 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
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6, 761, 753, 6,610,128, and 6,447,584, the contents of
whi ch are hereby incorporated by reference herein. For

wezamphesis adsorptive media for the filter can POTUSZ®7/014428

for exanple, chem sorptive3ser physisorptive nedia and
conmbi nations thereof. Oher nedia for the filter can
conprise, without limtation, HEPA or ULPA filter
medi uns, which can al so be used in conbination or
along with adsorptive nedia. Preferably, the boxes of
the i nvention can conprise a passive purifier or

ary passive.purifiers. or .

AR ARAN RERGEre SToPelS T R ERTBAC st them in the gas

cﬂmt an'nrg:agtv\athtm onaytrasﬁmAamo tdnemdisthincdnd COﬁlfblO]ilEhumldlty levels

s 8 A b0 A58, 50 020 REL b e i

mw:alctqmgegcohamlhams ad. mﬁmampd @acairatiat ef leslthanf aboutal 0 ppb of
rSltd:Gh§eihi Prary or box include fiber reinforced nolded
ﬂyners or PTFE coated netals such as al um num or

tltaniun1 The invention also contenpl ates any suitable

nat er iTak dilttomembere toff theebdxied iraFigurer 1 7oam. hate efverietfylof comstructions

Qgc\!ﬂ &F \fvﬂifzht r@ﬂﬁést 'f&nhnﬂulﬁ rﬁeﬁﬁéagi e l'rl st 'émgpllqcﬁ&-b&:ssure drop,

pressure to vacuumin a sem con uéto t
Edeypiihedcontieeitd fillentuch s genwalbo Aeserptdabie §- % Ragent dos. 7,014,693,

R Rh668] 0B1R A, Lh@BHR9584 SHS (cBMfentS OF WG RE qrere%p incorporated by
i ndexer t’hat stores a plurality of reticles in

gefsreagrehoay &ion ebaemﬂﬁ,oaﬂﬁ«aeave miedarfer thy filigr gan include, for example,
rcﬁahﬁsl@aba&ﬂ ;mys,@é e ﬁmmcﬁwnﬂmd%ag thefed€ KOBEr hbBa for the filter
i nventi on. can conprjse eac

rary of H
SN CHRPHEA Y] %’é ‘“E‘BH‘B% BP AtigE metinmsgwhigh gy ql%be used
fid Eorlrtbigation &Zlong’ﬁh&ﬂleﬁ&h'btjve hédia.| PRRFeadbly, tieCox266f thé thvention can

pern1t a S cir i formy throughout
e roBivEruetRF of fesfeat i Ecothiqtbasse RUTHGE prdesiccant
Byenbrers aan médpce the exteat ofitgniaminangehay amy ogthctalse €iéle.0r

extra CDA throughout each box, the anmount of potentia
conta%;nants ex t he rqilcles th reln C

d,to
mi ni mite &§° ?&é E o tliehllb Ay, #ad )?O)Y(ea?C can com ﬁ]g w%h standard
pleanmk iagentofsed at seuh@ﬂﬂlwtesmamﬁﬁaommeameh El&emples of materials for

35304k %gg, %f Wf ﬁEﬁEé gb& refArRU R oRIS ggl%,%gﬁorgéﬁxpoggg metals

assocl at A | €eac one e
[sacteassabarnintmcbr itantung. e gaentipatalsm opittgmaplageg age stitahle, materials for

Prr%flaé ﬁbla)ﬁh ot g@( %&?abh;‘ r!iedegﬁ:@ tﬁpﬂlﬂéﬂioﬁﬁgl‘% f%&lg fltonpatmosphenc :

box thro a difruser ‘el ement. For exanp| e
PrISFE &P \éﬂcé‘l‘fﬂn‘P %a?ﬁmt‘i?ﬁﬁ‘f‘it%fe“’PEFEme( provided. duTlrro fvegigon also

NeREmbRtes @detﬁwmaﬁymorﬂ&mmb@dﬁa@st&r ®6f exaMipld) b GHdekbr that stores
Del awar e 198 The gg on as source can conprise a

SRRy of ¢ a YYPp BPIYEvi ng contami nants

froma retlcle. A purge system can al so be associ at ed
Wit h @igarot8 s fhpfesérita‘,ticﬁl &fmness(zmlﬁ)aeymbﬁfwrapm bf)€he invention. The

éegag em?e r}ee ﬁg[@%yc%%ﬁ%tse eaﬁ nfe glgatﬁgtlfllrreg ecomponex%s 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

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



10

15

20

25

30

provi de a purge gas source to each reticle disposed in
t he boxes. The purge gas source can conprise a source

wobooZdvses extra CDA for renoving contanm nant SPET/OR2087/014428

reticle. The library rack gf Figure 18 conprises
reticle boxes that can each include at |east one door.
A reticle box door allows access to a reticle therein
and can close to provide for a clean mcroenvironnent.
For exanple, the purge systemfor the library of
Figure 18 can include a plurality of purge lines with

e e line bel onnect e to. The inv i on
et o e Y ign 058 Al B Pooreurd mith G Yot df Oat SEBEmen. a box
cai becdseodivaed witlha plirge aysteds via aparge lkeen di stri buti on of

gas entering each box fromthe associated purge l'i ne.

The di fru an be unted at the e e inle
! oF co iRty 5 e TRE g codm i sl me obSs HROR §esiffuser
Ielemept Wer exgaysle f & aiffusentiemieltecdnozomprise BEEEIGN &E. Thdu Pont de
ca e fitt f f.
Ol sCR St 8y MekReCofich, TS gt Bvars 1908, ke purge
Iggiﬁoaroy cal cHNgrisEe sdu&ce af CPArvir extra CRBA fgereamingi ceti@thinants from a
o r
‘gé;gcpeé?n& pllr%@%% steM' & sa bl nts?&fage% Wi 'uggrger& C%E ‘?et&gertgﬁesr Exemplary
lnuted s¥sternaiean| qompne@ ntvleém pRmBHIZS b!“? as @scrqu thesetrs A purge line can
tpﬂﬁ/‘icﬁaf aod'lﬁ (3 Ecﬁg&r@@m’abﬁfeﬂgeﬁlSﬂHQBQ@th@%B%S' Z'ij‘he I gas source can
boxes genera(gy conprise _a door portion, ﬁ orns
KeMRBLE T iaurse of EdPA@r spECEPAop Fanaving @n@tfmwfr{sﬁ fremg a reticle. The
EBMiry ABKBFigurdBROMPHES ré&RA) KAteLMYT daf BRI Thelude 4t @dabtCdn@ door.
can be stored. The reticle can conprise quartz bl anks,
phot omasks ubstrates that are susceptible to
danmagé ?Pﬁm%ﬁ’aﬁ??redpgf 8ecessg ag‘SQSE) fsen aprbepncslpse to provide for a
ermﬁ amraamixsmnean @od kkamplg Uhgpuige by3&enh 5rtRd llﬁrabl of Figure 18 can
n fenpves frace contani nants
SRR 1, PR S Rofee eS ol BB e Pt REmGofestsd preto. The

énviendorCivhtansatec ase ofed diffasen aane ialznbf edchiratclé) box,OWhiph causes a

|n1eo¥ee IesenWIdI E’xbn ct)nh of ggsdlaMI%rgnl’lggtleac PS5t o & gss%crn?ﬁg Jl)xrgeglene The
OXGS can ssocl ate erew

ptfﬁga an ibe anviunted b tha pdrgeding irdét or @njectorgerttof dic ton omﬁt the outlet of

?gesp%égé1a %&g a’sQloREqntSfmé"@&xerFJr'&?rﬁgQ e QMEFéan]b% fitted with a

( e representati ons nplary reti
Jefuser ftb‘fm‘trmeExmﬂmddﬁlsemersﬂme desgtbed herdin| e box 270
can conprise at |east one filter nmenber 272, for

exanpkgy thél Iﬁ%ﬁggplgﬁregﬁ; taffiodizer 8K bEBEBGLted U}ﬁ‘\ dti1dds€bne of the
nmenbers of boxes in_Figures 19, 20, 21 and 22 can

Ruies lipey of |tE? ywae YeiE®t 7 OPF GAYodiment. dhe il cpp Sipreies hold a
pRialRy tdbnliefRRANRABICS in BUxg8 thefekdre] QBIE Yompritigd §S¥tdrfaterial. The

g ads rptlve conposite filter such as_gene al

X1 408A 1y OUPS PAIoGHPORY, which famaio hegreisally seled space to
Prdyide, alBroAedentyjrddnderi 8 AV itHim ﬁle(seﬁlédééﬁvsroﬁﬁemha eﬁhhc&rcﬂn be stored.
L}%E ?Q}/cle 850 oprnaslg %Qalpzy blarﬁise{)heoqgrrexasﬂse of Isu strallztgsr thaf SaR susdeptible 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 line for the boxes can be associated
therewith to purge contaminants and maintain a concentration of less than about 10 ppb of

water therein.
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adsorptive nedia for the filter can include, for
exanpl e, chem sorptive or physisorptive nedia and

waeombitmsts ons thereof. G her nedia for the fil PeT/ESDAN014428

conprise, without Iimtatige, HEPA or ULPA filter
medi uns, which can al so be used in conbination or
along wth adsorptive nedia. Preferably, the boxes of
the invention can conprise a passive purifier or

desi ccant nenber. Exenplary passive purifiers or

desi ccant nmenbers can reduce the extent of

cont apl nant nma ont act the. reticle. Prefera ,

Coun BRRED. Sl PR 28 Bk ABescnlitiohS bF Exrapiary TG ity of the
tilveotilgh oAt stauiwvn, Biadr ieticle bhe IZE@Ean Bynprrse fat)teﬁity)ne filter member 272,
?(F]rec):(grln tl n eacﬁ)lf%g&tegs erSnlilgm l grrme f(%PAbOXCS m Flgures

rough of potenti
d@nZQam‘l ramhfzz cax posedvaristit dsfe:onatucobr@sseablln ef whmh paovides for a fluid-

gkllprh gn h e%ﬁeglg Syy ﬁre Ql?en | Soacﬁg i c%m? 93 ?ﬁ gr such as
%n one efno X ca e as

\g_ﬁrtdnalh/ mrga@d Sy di.SnPatert I‘@Spw,ﬂg‘é@i 6761753, &;@b@eb’-iioﬁnd 6,447,584,

’f_ljxeg U&ﬁ?ntsl %’f »38(:]?1 %rél' lﬁﬂa%a Sratell Cﬂé}‘ qgfen%npel %%H t yFonexample

purge Tines wth eac rge I ne bel ng connect ed

fefornttve mefire far fhe ﬁitPrownclaﬂvémfpraf@smﬁs eheshiserptiye pypleysisorptive

MedlaNgnd BdfbinRorSahbtebCl ithe ROKa Mpkl{éhﬁﬁé}kl%%ﬁ &n{m&@ without
even distribution of gas entering each box fromt

dgdatiom P or JE-RA fdter medivgsy W@?@rcaeaﬂﬂﬁ"b‘éﬁ Hi’férﬂ‘é&mé?!“at‘on or

taldag BUEH) 8ddotpifve | RS ereﬂeﬁb@cw &R tofOhe iR@NHOX & cahprise a
t he, out |, t of . t he % wher e gas floms i.nto the
%1 UGSl FSMPR: JEXenplfy @I (U gfe o dgpiccant members
dad fedthed@dit Bf coropimmitathyt ay fdnsrt thek@irRNt s are

descri bed herein. In one enbodi nent, the Iibrary can

t t t X LI
boxes ML Peh Bo FL BRI SPES Ko s PPy Thoppghout an
lnumm tgemeﬁ aIEyy umﬁmmﬂy s&claat(hgoa poeget gzmnsuchhlsCGDf\Obrertm CDA
{lt eac{g %oﬁ?%%gofrﬁ %? got&?ﬂa Egr}{arg%arﬁs %,9 r(])tséd) ! tg? retllees therein

env onmen ed envi
can boenmirpzed]. Apargeesyistsire conpalse deassgeatqu amﬁlzedyhatmzs In one

QQ)‘BL&HEﬁtk§ bBk céppéﬁsfs(?&ftéd gta éﬁ[’ %ﬁ%@%‘ﬁ E‘IL% thﬂe The boxes of

ron1part|cu ates an ase C
é’éﬂﬁ*(%rhs’n%ﬂztzé .and2 eaminclude p phugility o mrgmbmwmwph purge line being

$6ebidd BRAGE TRNinV&ITRURSntbin ﬁ?es QONSBN A FERY 5t AY inlet of each reticle
entraining themin the gas rlow Purging with CDA o

D% IO PR SS O MET YR CHFATHOR A BRSO SRFILOO P tbey associated
lpaise |1ii‘ae Wrhé tiffubéteah B imoudidalat e )patse HMe nﬁecv&rmjactaﬂﬁ&ﬁof the box

i ne boxes. can, be associ.at e herewith t
SEPG® RO R ANTEE T PR AT P EORE Y (Y B, the inlet can
lbe SBted fath adiffuter klenpmb Bkemplhgr diffher elementSraed d¢satibed, herein. In

%F? F&H&g#\e{mtj He lgb%}# %H‘Mﬂé S?Bc,?ld\g ;tahﬂlfaﬁ B'ecokﬂ(\)/ér}tltogerllougaes in boxes

user exa Seér enent  can
dlesmfor, sechTBRPANNg B quirtz mntelﬁ*dn {T'hel bode npenarallyarwahpOserp dogr, portion,

:Lsg\?c?l Mﬁé‘?fnerﬁeﬁ@a@fy’sem& EBa@QIOO;B}ov@@h%}Q@cFo@le& LA hmed ) SWithin the
rgealed 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 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,
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gas source can conprise a source of CDA or extra CDA
for renoving contam nants froma reticle. A purge

waeyeramsean al so be associated with one or noreCT/@s200f/@14428

boxes. Exenplary purge syst3ens can conpri se at | east
one purge line as described herein. A purge line can
provide a purge gas source to each reticle disposed in
t he boxes. The purge gas source can conprise a source
of CD A or extra CDA for renoving contam nants from a
reticle. The reticle boxes of Figures 19 20, 2 1 and

22 each i

AR L B ot BE R P P i e op gl mainain
tacopeenuatiten dfdess ¢haolaban 10ripph ofwater themebnt . I n one

enbodi nent, Figure 19 conprises a sinple door.

Prefe t I a0 ans
such g’ge%rfyibl?l li}l% ﬁ'pgg l&ghosecogg aamic gabe 3')/ h t}{e 99} _Fﬁrm% diffuser
retsirent. c Emansmglanatdnﬁwer ekpat tie cwepmsn;l EEIFIn@Fh ({Ehd. du Pont de
noutSarkl Clfpaniy NP RN W AmGRIR, Heblward 16¥58)."the purge
box, prowdln% ccess to a ret e therein. For
egﬁamllr@ cap lgempassra souige oORPA] qg@xma P fon rmnyingrentapypants from a
qalc% 3}2 Bﬁ%ekgysté}n Qrpﬂgd be ﬂ?&’c‘uﬁ&i \tvﬂh QHA J)r 1{'15'1% rgQ‘iEerxEQ niixemplary
ure onprises a hinged door.
EgedidﬁiPmé sﬁh@%h at lgat ope pwige lineag drserhed '@&W‘ bé P“rge line can

IRVRYE purdd gas! sel\lx%@ td él@h %%%@B%Q§ tl@rﬁbxésunth@%hfge gas source can
robot.i ¢ neans en the door. The door of

CRBPH F9PTe ¢ Lﬁ% Az"efceesﬁ&qu £ TSROYRE ATy MIRaRE SPmA reticle. The

\keticTd1békeb @F Fezuéan 9p eo ,APdridex? éa0h m@thdfetut 1426t 61ROT0ADRY. A reticle
the oX on its The. i nventi on conte

fro | ates

AR 057 IR 55 HEGE LYER BRLEHR 0% BOBHEclor @ clean

deivioesviromeat. son of ordinary skill in the art can

appreciate the type of hinge or hi nges that would be

suitable for. u box. r r

hose 1t At Sodie WI ‘t" ‘ ‘° o e F‘S%Sa“ugg‘pge asf"."‘ Préfetaply. the door can

dawemovedfbycobetin mams smh goafor exarhple,ahdse rdna:nbmbarem The robotic

r n f

\I}ﬁt{aﬁﬁgaglaﬂr}e Jéeglgglg E)h%l %ﬂcﬁ){ﬁ ?I'Eesb& Atesnsqt)% tﬁna&{r sg;%?z{ﬁs completely
rfeoamthedan, revidingdiceess foeamgtiele hpzeinofpr emmpifh thezdpohean comprise a

"ok ARSRAhALah Be 36 GPRMICLO VBN 4 e DG falfold dok, Figure

with the reticl assocl ated therew th. Preferabl

aecfpm@aFFSk?ehm@qMP@a By shevms sy door epenssuch, it asetlc%dherem can be
e%ASRIE, Tﬂehmsam@lﬁ%sﬁtbxhﬁdmb 8h£ kiitableRbbRPORLALE mméh ¢ABpen the

t hen re e reticle fromthe box. As shown,
g5 Tempinos 1B LSNP £ GRPRTRES BR LPerYY mswaﬁp%whwh a force
tcbie lﬂOQi‘phEcﬂ rto geﬁw theedadr myrﬂ&h Othe tHoat or€ @l mﬁgeg r arlnb eidvennon
c.device to
S BR3 hE B el PP ob iy 8Bl TobA ¥ o/ grom of
todinaty skillain| theart tcarramralte {he tyfecofrlengecdrehingks tiad wanlddgesuitable
%r s/ﬂg tﬁg fb8§t Cxe g&%{ry él?tl&fep %}e BHoSe RS qu%t h&nmﬁ'gcﬂlcp r cause a
or e r

pre to renove and transport
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
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
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reticle, which can m nimze the opportunity for
i ncreased contam nant or particul ate formations when

weoeopanesdsto nultiple operations with nyriad nmpeT/NG2007/014428

parts. Figure 22 provides aoclam shell end effecter
door. The door of the box in Figure 22 is associ ated
wth the reticle. The claimshell type cover 273 can
protect the reticle as it noves through, for exanple,
a tool. As described, a robotic neans can be used to
renmove and transport the door and reticle. A person of

ggﬁgggﬁoy 368! thk b!th?h F’tilﬁ sz:ﬁoplg ahe ﬁ&f 2R U gﬁsé“ix g%%ﬁlgl% that can be

neans w Suc hat t cover
asbed by edbotiedese th.pullthadnee froartiie boeFheptpor isgissacated with the
QQYC% suth tha F?e‘ﬁn)vf Ll 80(9%?18\9? EHSB&% th Qr&c@%‘?&dvm}{é@& an end
emavvay romtne retic resu I's that
reéfﬁ?tell doog inthpfcong Pperation mberigeiorra%pdpmom@e élsepro@r@dransport the
WEvRlTe, oG Tcg] nfnﬁfmlgé Qhe W(ﬁ&\ﬁﬁf fo) 'lﬁégéasédh@Jnt&rﬂﬁarﬁo&egamculate

is integrated wt y one operation need
ﬁ?@fa@f)ﬂ%\uhqncforr@ﬁ@eiéo trwlélpémnera@ﬁas Viiamypat moying parts.
reticle, which can mnimze the opportunity for

i NCr eagRek OB RIanPEheN Ul b tal ®of. omgb&r& tM188X in Figure
fra nmovi N

n‘{)aredto mul tiple O_Eheratlons W th %?2(
8% asoqiased with the reficls. pbheplagm shell Pﬁéc‘b"&zﬁcaﬁupg‘tﬂ"% eticle as it
@AdVeS QU ghSfor 8x4mipdé, laUSHIO M st d?:&inb@a,rh 10Botgy rakine darbye ased to remove

R o 5 L RoB ot RS TRICBR 4t 3R oo

dugrpbeelafadgogaes FBhitle la)xrsepi'r ﬂaaethé edvienis agdociatedalerenpittar Xn upper

%8? g(%:v{eg :}grrt eg‘lih% é)gérhcrarel te'arﬁ&%éa? h!)ne Lh% hn;r gse 1nr z? rkr)lg%me itrl]xgovmg them away

dronethe 2GR 1e. HEhe result ib ehatrﬁ@netexlb @alnéleesomrctbdlpmgtt@oqurmd exposed
| S [ 7

fen P e, ollRNE L Bl BorP i lRa WM ThE biad Bty ome

toperatiom apeddee pfeformed dapemove thr dqpe ang Srapppoginthe reticle, which can

i HRLO e &'91%1:& Ol{ol' elﬁcrtaé%d Q:%H&Fn%aln{ ) ﬂapt?cufja&é \fgrmatlons when

system of the robotic device can calculate a prof

&Pmaareé tmartiels enstations weh gpaiad moviRstRagh  Fer pemplss m@cﬁoor of the

HaR if PPukOLd 84n Edflpritk SOprEREML HhALA B ?ﬁlﬁfeﬂlb% AHbbiid h@me for

times until the controller determ nes the nofion to be

FEPfR9Fed. The robotic device can al so include a

gripper armfor gripping the reticles, containers or

pods drubhél@nibbdlﬁﬁ:ﬂt)rah exChplagly rgHOEE rAdafit GABhd¥h O Fig@re 23. For

abl e by F P armdrive_for novene y
te())ca\}\%})la,sﬁgul% ig g e%rfs%lgatlon '?ﬁ 'ém eé%?l?rg ra%nvl \é\’g ggﬁter re%nle shield.
dawppbcztemé effecter mlclece{hiqlmﬁ?ti compriieh at gretegfiviepoeer 2781thas can be
f p
PN oS e D8P g, S Bl o
d‘\r@rr@ 22 £An gpinpese spslardotebetic ceiendngrts dlag l@qltsﬂ@ iqucdxmeleaa drive
(&%térh 208 altBathll A cbliRuveto: 'csﬂl‘olﬁ'&g e S s§s@gn@t)§m&fobotlc device

nmount ed.
can calculate a profile of a commanded motion before the motion is performed. The

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
gripper arm drive for movement away from and towards a library or box. 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 can be provided by a
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The robotic device can also include a vision system
for determ ning whether a container or pod is occupied

woroenpisy3 positions of the gripper relative tBCT/S2007/014428

receptacl e and whether theggripper is correctly

gripping a reticle, container or pod. In one

enbodi nent, a robotic end effecter shield can provide

for novenent of reticle pods and reticles anong areas

of a sem conductor manufacturing facility. Preferably,
standard robotic devices can al so be used to transport
retic 0 es or conbinations ther

ve Jea (ﬁm}sgt g?‘lg é 1 E}c ge e can.a g l\j/ﬁa tanca5na§&jﬁ> gﬁ]tafi elrtlcal column
nﬁummdﬁwnhumaMIconductor tools can incl ude

l'i thography, etching, deposition or inplantation

tool s ield can al so ri.se a han

Whi Cth%a—Eg%Z]%u%e &e can a so mlegeer v151?n s%stedn g%rs%ec 1n11('njg whether a
rcentaimeror pod @rvecmmlo@] my,,pqsmenh ahthe gripperirelativato thé seeptacie
A8 Fiftnd: Ofhe e PRGN A0 o3 Gk GNEERY

opened t% {hF access tcht %@p ’b% i f‘euSl% %Iétrg%gr of pOd In one
@rrt!pﬁmeyt kiobotic gndi aitectgr shield van prievidst fon moma@nttoﬁ eetlcle pods and

hemgesCaiBHE Slead TBY a CRIRIOnG 18 Bhartth dedRl oS FlRRY. O I’Prg’f'érably, standard
confjguration. Exenplary designs and configuration

frefoticiievisemenalsedispised ol trangpart retigle peds prticles oy combinations thereof
a6 2Q6tidd S&rapk bhy Eﬁﬁmﬁt@! ithSH it didbictbt tooB  SaMRhficoRfiuctor tools

noVi, ng t he cover provi di.ng access to at_ | east one
(8T iRaheler bosseRhy: ?ﬁ@nsﬂ#@ﬁfw op iBRipRfadons ipslse rEheathield can also
rEBinbﬁﬁ&a h&rdiinBinBerz 4 bvﬂ@:h%n be @sdd t8gnévl th€ kideld Whll @gBciated reticle.

ont am nant an |cu e formation uch as, .fo i
35 2P PSPt GRbep st BB DIy e RS Ay PARS b aphich the
netdreds bobpdnbd ta anMezrntcccm tocma rddielel Yeflertan dflogdifdty skill in the art can
SHFol a0} HBLUK SRR S RS P B, ptmsin
IExeppley dbalgrtsraindsmﬁgmmgqnseﬁ)r clheebanmlet miember allow it to be operably
%chﬁ%%&t @k ¢ E%p %c%%zﬂ“ 3%, a%l: clfI nt)é/vaxs tﬂg§o @ rS(’)\eriding access
contam nants and partli cul at pose orm
dpatdegst ercarstielpithererf.. Typi cal cont ami nants and
particul ates on the surfaces of a reticle can include,

for e&ﬂgnh&nu@mmmemswé&@aﬁd RAHGA0 MGy 2&@5@ treating reticle

amoni um car bamate, acrylonitrile, butadien yrene

EBeifss| spmeminant #ad pprticplatenformations ueh Byl fop Biamplat kaze formations.

d"raHltamy, Rh hgdahe .andi Aethids RRHA!igttoR adall bd Gis@fitdl, prevent or
-di -t-butyl phenyl phosphite, 2,6-di-t-butyl

phenyl
ﬁHB%ﬂP'ﬂ!ére“@@P Preﬂ Hedn gontaminant Omsﬂlatf) kNS efrom the surface of a
ﬁétioas sl Ighrliﬂilzﬂs ph@berting )taiulkfsl Witk A senfit @ E6r ﬂﬁhdﬁactunng facility

benze TI NUVI Ci ba ci.al t cal s, 540
Ui 40 oS A6 gt 9 PYTEHAR: RERF Yapeekd GBGH ppisepes hereor
dyptabgontheyindntsasd ipditiculaes dn amsdsfaces péa cgicleychn irelude, for example,

%94?1?&51}4{? sul Qé %q{owy%rbc?ﬂnegxﬂﬁ%m J:era?x:la?? Cclrﬂbmtnle butadiene

anmoni um si | ’cat es acr
styrene co-polymer, dimethyl phthalate, diethyl phthalate d1butyl phthalate, dioctyl

phthalate, palmitic acid, 2,4-di-t-butyl phenyl phosphite, 2,6-di-t-butyl phenyl phosphite,
cellulose nitrate, methyl palmitate, potassium phosphate, cyanuric acid, stearic acid, t-
butyl benzene, TINUVIN (Ciba Specialty Chemicals, 540 White Plains Road, Tarrytown,
New York 10591), oleic acid amide, brassidic acid amide, cyanoacrylate adhesive,
poly(dimethyl siloxane), silicic acid, ammonium silicates, poly(methyl methacrylate),

poly(butyl methacrylate), poly(methacrylic acid), poly(vinyl chloride), poly(vinylidene
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pol y(butyl nethacrylate), poly(nethacrylic acid),
pol y(vinyl chloride), poly(vinylidenechloride,

w@oboy(1eesus af | uor oet hyl ene, sodi um i ons, potassSPONMUSDING)14428

calciumions, eerie amonium salts, silica gels,
organo sil anes, organo, siloxanes, silanols, alkyl
fluorosul fonic acids, aryl fluorosulfonic acids,
Langnui r-Bl odgett filnms of |ong chain polyner

al i phati c compounds, sodium chloride, potassium

chl ori de, glycine protein residues, SANTOV AR (C}eat

ke ratio 2226 Haynesvil|l e Hi
ERSTEs SRR pudrouby oty Spfliunt Sae I POLRGIT t9mSr, PURI Jons, ceric
smmoaiuen :&hﬁ onriligt gelsf adrganon\slisies, @rgmbp Alokaes, aflahols, alkyl

ﬂuortosulte %g) c?so ﬁ)r;?h%uog%sl}li grrélwsidgnL?nmug-%la?%%? %Lms o% long chain
pdsilymag hhpikaym catpoonds; sediuaa khioddd) gputassiemanbloride, glycine, protein
t Iar henlca ni .

?e% ude { Eiol:‘se ﬁgc?r%efrléa%n %"élﬁ e O Oranonarzlg%é:ﬁa ﬁgle Highway

EI tDmgloa Prkansen it Zt).neinked ap@tep aickelc sul&tee shunsmnumoauﬂfatm nylon,
at various wavel engt hs

L%QT"?%F‘{%‘SS,C F“’z"‘x%’ﬁ’;p‘{&&sas 248 and 193 run.

Contam nants and particulates tend to formnore

r api dfke fmmatiqn ef eontamihanteor particlyes en theaspefaeq gf Ageticle can be

EH&@%DQQQ oP EhentiGal AR hng %meﬁaﬁ’o%@ Cllhetr&)fc kiﬁ@rﬂplary chemical

reticle surfaces on which contam nants and

paehanisms dndudeghese dhad prsdaereyric prrasnic. Pycingditheayanhy: ¢npépsninants

a@paﬁﬁ&mtawahatw oh mqamaaxmlaa At %noaa%vaeﬂgaxsaﬁcmdmg, for
nmbinati ons thereof fromthe surface of reticles

F’&\mnl% d8e. 243 19t B dridrmigartstndagiuliesdpndyfofgrm more rapidly
pii @dticRaduefdcddlat shreer fm&bﬁghsa TR llﬁewlocm‘ oﬁ the mvléﬁtﬁtﬁi ¢aAbe used to

Pr et t n nrevent, or

ot ST IR Tegre i, POy atd BEC s e gisusedor formed.
Erempl uhs'enethcnis eae sﬁiﬁbﬁtﬂaﬂmﬂﬁ)ov@cdﬁ&hhﬁnius;) f)alhbtﬂatlefl yie@hdontHinations
ﬁ1 %'g())% Sthe? %]u?%a attreggesaf]tgr reuges tPrlor' ?o rsélliI re: a re 6' 4n ﬁgo Be Hretreated

oxy Hen
b}D rartparfmng B MOdOJf ghe lm/crlﬂoe ?mtkm 4 wtiple@ar ptevent or minimize

rmngrﬁ &Oﬂg‘t%m A rmAtiof ot tI r?liiI t&r 1r9 . E SR uel;rllboglment a
Sl ik Sy

sequent ‘use e retic er sultable
tmthori red] thel enviehtdere cmmneii s»‘rqﬁrgatma athleast ong rsistfage; @fna retrcle with a

Piasrﬁpgm ex@m@RN ox@m rppagﬁla 'cal‘?b&mﬁ'zﬂ&j aCRERIAA R R Ssurface to prevent
her eof . For exa of the I nvention can

Phen"uweasoaraagmt B Ph@ﬂulbsff fga@a@ea% depaggeiysequent) ysg of ghepreticle.

Okhed) 30BIESp19RLE Ran Gritfude thdsB QbiinpHidifg, vatHoRMimARidn! Rilogen, argon,
F§§Ut 50 to, 150, st.and rdg§Ub|C centineters per m nut e

as 2ippnst orbitations figrept asna can bonbard at | east
one surface of the reticle at a | ow tenperature.
Sel eCFd»er’xamblcaa mtit}toﬂh‘df&hqf)irﬁ&ltﬁmtoaﬁmﬁﬂlﬂiew Hadn@d formed by gaseous

g)gyntégrn TTE 3? ﬁg Fasgélltsﬁolgggesnugaﬁl? ﬁﬁhou‘??}mnﬁn er J %%%ou¥ 56l to 150
pﬁhab!rhcwmebemabrsmeemn@(scm)o Preftrablly, th@ptasmae@: bombard at least
H?xé 4ulrfa9é' &t t‘lgp—e}]c@%g 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
power of about 500 to 800 watts (W). The period of time for bombardment can vary as
undersstood 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
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power of about 500 to 800 watts (W. The period of
time for bonbardnment can vary as understood by a

w@essamses ordinary skill in the art. The i nvePCT/082007/014428

al so contenpl at es any neangsfor providi ng bonmbar dnent
of areticle surface with an oxygen plasma. Suchnmeans
for bonbarding the surface of a reticle with an oxygen
pl asma can include conventional or energing
technol ogi es. Conventional neans for plasna

bonbar dnent of at |east one reticle surface include

devi ces pr apparat use eneral |l.y, described in U. S .

A For\ B BRRRE Ghe 36yl 8Eh Gl 18 o gk s o include
whmehtiemabohenabipg iterhoolpgieat Eohvieytional meascfer plesmad bombardment of
P 0 [ f reticl .

ah T HRGE WERLe Bonde BHES & flbARE, GRRb-Af bkottied in U,
@ratenpNes. 66610257 aind 6pt5ad,31bothe contoutk of whighbarg hgreby incgorated by
Ir&ex%ﬂf‘ek%ﬁ%?.di ment, a nmeans for plasnma bonbardnment of a
reticle, for exanple, a device or apparatus, can be

i ncorporated into the design or physical structure of

a r et Plapma hombaydment of gcietigle spifpgeaean egcur dy| operably associating a

IRGHY BREAS Wih 2R RRARpIEOS rBcRS PBd, D &oBEE NibhRL & tool. In one
wthout lTimtation, a reticle pod, box, stocker, ]
lerSpdimpniy 2 megs fenrlasea hombardmeat BY acsHeentor shgmple, a device or
APPHIrRAE RES bé hRbrrRefQlinto the Bedig 6515y sIcBIERREHE Sre@Bid pod, box,
raciﬂ_erl stics _or properties of %Fsp m conduyct or

cha . .
iorkATabbaR; fAigtophc MMGomPratpg e msps A gpigtent into, without
gﬁﬁtgﬂ&gh fe€itle ipad Ob@Q rsﬁllt:kd’i‘gli?aﬂﬁ&nﬁobéanﬂt(eaﬁdmnngd by conventional
onbar. nt in a reticle pod, box, stacker,.].ibrary or.
eompedin thb s B B te Rabraphitieny S5 ity riodles of
serdicnadugtos k mahufactutibe  facility. | n Thae tyypebedli cw1ventionaly gproach  for

rd t.ca d s C n o
FASHRRT AT ATl 1§ G ol Ml Py o
denl carl brosetegieg and perbumibd byl persen ofarfliphry skilkipdlweaarini t h an
el ectrically conductive plasma including, wthout
[imtat N
ponba Ho Bt Ry Ein et SfhdSnent LA Bscd to pgpar and clean
98 tigateirefiFleHorpape- oA mpthod oE thefvention lgan plae 6pmpis, bomparding a

AR LB facd WA DORENY ERAkuFID pRSHH indbdihd) dvitthut BBation, any
transport through a sem conductor manufacturin

: g

frerei qfiienjzedmse  Plvea bruhardwartarst estong reficlmsusafeandilsepe used

akith QO bf MaQystethé £ fie PhvedtisiLt Fil kaMple)\Plasifa Bohbadmélflcén occur
e di spf)sed or formed fromuse and tfganspor,

r t .t hereof.. .
%PB’F% Feiisley ranspyt thraushea sRGNdYRIGH mapuizcuphg ol @e gnvention
gehtsmgiatp phemia Gbmbandiigtht ddastoone ahifadecofaieticle n twhich silica gels are
S i n._q4i oxi,.de. By cagnverti idi s .di sposed aqr :
Rhsph &b Wit dfom B SAMEL Herdbt | FBLARLY o ARGR KorHarament
demxpuapert gikica gedy disbesed om frmed comsa geticlhsurfang dgmsiliopn diogigle. By

QBWeirtg{%ssiﬁcan'Eélb Qgpésga oFif&h{EhZJnnﬂ 104st %Qé]fsﬁﬁzlcleiorf G 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
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 U.S.
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el ectromagnetic fields on or adjacent to at |east one
surface of areticle. Preferably, the nethod conprises

w@reaviigsng an el ectrostatic di scharge nmeans SUueROT/&ES2007/014428

for exanple, a Faraday cagasor devices based thereon.
Exenpl ary el ectrostatic di scharge neans are generally
described by U S. Patent Nos. 6,084,178, 6,933,805 and
6, 944,025 and U. S. Publicati on No. 2006/0151207, the
contents of which are hereby incorporated by reference
herein. The electrostatic di scharge neans can al so

0 se ot her i onal or. & echnol 09
ROl SANG PRSI e S enur S SR FeBigby Fgo et reterence
héremt I ik a¢ledrodiatic idschargeresaass whah hl@acdsmprﬁset bibers yaiventonal or
wﬂ%%ﬁtlons In one enbodi nent, el ectronmagnetic
1%ﬁ§ ajacent to at |least one reticle surface
can be n1n|n1zed or controlled by an electrostatic
di schargetho® afishe Esentienauaplcemptikaeusiﬁg ho dlecaostdrie discharge means
na. r transport throu
gjét% egéhnngdﬂh? %I enngsn uff%éec m?nltlrc])ng f Izlc Inle € tbodnm&:gg le%ctgom%%na?c fields on
di abarantfe antsasione mmcwsgtfadse:ampemmeégs owitlledibywan ¢lectrostatic
ﬁgt:l# eéeggﬁgr‘;is’ leX xa%p‘?é: Kﬁcr meh{ogrcﬁﬁybe refo%L:d dum]}g reticle transport

an ect rostatic di schar neans
drayel seralce@incm reanueRyEng tfapdlity c afn G@cw%@wmj?@?@s means can

lafé& Be bp&ablg 25BPiaRRl AHYSlehAk psd, W% ! #6&eRlibAiry 61 to6l. SPreferably, an
box, .stocker, library or tool. Incorporating an

éleété?ﬁ“’é@tdéich%fgﬂ MSEafop exampih< deiics Or gRRAFGEF can be incorporated into
ItHerHeﬁl'gix bﬂﬁhysﬁ:af ﬁﬁlbﬁi’fﬁ)fﬂ&&hcl@&)@ b6k, QEIERET, lirhriyoR Egbl. Olhcorporatmg

erfornmed.b nvent i onal es t
1R Bl B RS s T TR e S & Al Aod e fipeer, lbrary
of tpolofeai t bee pettbrmeds &1 eaventidnal approdélaet that N@count for process

facilit f conventional apprqach for ] e
PRGBS A g B PV O R e pptuging facility.
et hpeof padvenbmal agiraxck €6r, inddrporating ar elédnmlstaﬁtaﬁlsé‘lﬁrge means in a
§e§!cf%éedd band czcrf rbgafd o?)a‘%ofi\e er S?sglseotfeil %;19 6’&3{’: aer%kb@' a person of
nehmsy@ahlmdmpnise nanonaterlals such as, MAthOUt
[imtation, carbon nanotubes. Nanomaterials for use

W th S ral

descr ?%2%5%5 b SeRC BRAGTRANS BhEAARRE! ihaterials such o5,
2ohsutinang, carben rapatben SNafomatngls far asehwitle plgctrostatic discharge

InfReRY RO gétetslyRiesd Bt 8 b U0 PUBKGHOn NSb.¥805/080¥304 and 2005/0095938,
mul ti-wal | carbon_ nanot ubes can be adapted by a person

G SPinizatyv e 37 heisby meomprateddy TEEen4S heFig 5Bt apd pulti-wall

dmﬁ&h &hﬁﬂ&um&ﬁﬁ beQhdapted NN Getsof 6T or@inaS &KW ik Ghe art for use as
chn dgq; rel ated to, nanomateri.al s can al sQ be
‘F )

e € o PGP G S G FriSEslogs relate to
desenatdrath caa @YD b usadIol pfozide farcan dixtrostatid digHaiga nivade
formati on on the surface of a reticle mhich occurs in

the PLeSENEBed okl LiirdCdad e IVBNYn RIS B Slon SR 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, organo silanes,
organo siloxanes, silanols or combinations of these contaminants or particulates can form

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

sem conduct or manufacturing facility. The invention
w@ravilgesss syst ens and net hods for m nim zi ng OPCT/US2007/014428

preventing haze formation ky renoving water fromthe

reticle environment. Simlarly, silica gels, organo

sil anes, organo sil oxanes, silanols or conbinations of

these contam nants or particulates can formon the

surfaces of a reticle. For exanple, w thout being

bound to theory, thesecontaninants or particulates can

RRTBRIHES “Laehalnie: G oomprisg, Semieal, 4P duvp b adsorbed water,
hiemae eil:ﬂl aghererto aTthﬁcls)SBtfmthahd presdrke @§ wafert hlﬂle systems and
meY ogt I gn ce:aipl eerllltlgr? crarel a sC Y 0 m ni rmngrglzcocngtaamnga S 0 artlcu]ates

cul ates Yorm ng o RESUrf dEE86F R FEYT e by

rfaamwg ogthestrérces qsfcamemﬂe by etmm/ireg veaten fraom theneticld ¢environment.
particular, amonia nay be present from conventiona
rinse . ' t .

exanp FPE)QIQI?IQ‘I%IE fﬁe 101 lJe sﬁkgtge ?&\s/%xt Iq*goﬁig cég\?]‘eﬁa{:rﬁg%gxgé %’ocesses and
d¢sy1@d@@ont@nz sprface, ZommampleapEa reticlou Negatys iansan also be disposed on
Bﬁ!nlti Ha?e%alssbrwsllr?arcéy un&ellll ge@lﬁﬁescaglrg?ar@v %hﬂfﬂpl c?mft%r vailable for

formations from conventi onal cl eani ng processes and

hernatieny fiem gepventeongheleaningprocassei@nd oy e¢sidsran the chromlum surface

¥ bhdhfum \Viehé. N wAthSE FsCARSHGICRIr n%ﬁﬁf;ﬁ%g‘ ﬁcn&y ultraviolet light in
faC|I|t¥§fuItraV|olet light in the present of water

ﬁtgyprﬁsgﬂ walerfagn ’&ﬁ?‘ﬁ%?@t‘@‘mﬁﬁ? o1 Ragficy]ates. Langmuir-Blodgett films

bﬂﬂkﬁ@ﬂhﬁmﬁio@dﬁtdlpﬁdder&n@f)ullld%%octgﬁ’d td Jmkxs rx’etlcle surfaces in the
al so, tend t to reticle

aI| hati.c co S adher e
fP e L ey %é&eé‘ﬁ’aé | g 9 FoRGRYHOTBSRYY 41 ayptems and
w&iﬂﬁfds of tlmm\e,hn@{ enabdice O inintze thb exteytsdfelile alighatic compounds

hods of thq |n%ent|on can reduce or mnimze the
ering to ?ur{a h
EXTEN ese al'l phati c conpounds adhering to

surfaces thereof. Wiile the present invention has been
descr Wield therpresant mvemtijnuhast ben dustribed lgreh enraajunction with a
h ' . ar .
PRIl SRR A1 gL L Al s
subsfféct ghangess sdfstiagjonseff eivaleatschnd totfer typgpealtsfations to those set
%&l@ﬁ@&horﬁacﬁ gm‘:@(ﬂﬁl%nlsﬁscﬁ&ﬁta%ot@éa%l Jisa) @Q hnﬁmgqirm orated

descri bed above can al so have i ncl ude i ncor porat e
theagvath sush yaustions as disclopas ingregard do ameer illh of thgeathprtembodiments.

aMMs, Qf is Fhtbndef thad rowdcaeh gRmRANy B MeS PafddbBeredrt bd Bmited in breadth
i nt ended that $rotect|on granted by Letters Patent

RBY seepenly by defigitions \sptated 13, tbe aprspeedofipimsygnd any equivalents
@ekdofi ti ons contained in the appended clainms and any
equi val ents thereof. CLAIMS What is clainmed is: 1. A
reticle handling systemconprising: a storage housing
defining an encl osed interior environnent;
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a gas delivery systemthat can be fluidly coupled to a
purge gas source; the storage housing conprising a

w@barrakisty of reticle storage receptacles in ther/us2007/014428

encl osed interior environmapt, each reticle storage
receptacle configured for receiving a reticle pod
wherein each reticle pod conprises an enclosure with
structure for holding a reticle and having a purge
inlet and a purge outlet; each reticle storage
receptacl e having a purge outlet connected to the gas
delivery systemfor connecting with the purge inlet of
areticle in place at said st LRoe receptacl e; each
reticle storage receptacle having a open area for

al l owi ng di scharge of the purge outlet into the

encl o¥édt isglagnedis: envi ronnent of the storage housi ng.
2. The reticle handling systemof claim1l wherein the
encl osed | [ V] rises air and the
gas dglivegbsg%%z@ﬁ?%%%?egﬁgkgﬁggghich is at |east
clean dry air. 3. The reticle handling system of claim
2 when etorage heusingt defihimg lan nuklosed indgraar enyirannient;
conbination with a plurality of the reticle pods

h avi ng g?s 4L s&ﬁérﬁ Eha@pegn_ 1w’ fo‘le&l @odi’,ll{;dl 6 ta’puﬁg%gﬂs _urctel;] e
reticle pods further having a watér absorbing filter
therein that is recharged when exposed to air which is _

at | ethststerpgeabousing eomprising TRePleglilyi ofatetiels strags mpeptagles in the

vhasRl InteAG erRfrofhént] &lch G4R1PQGRh Bt epth@e WBAMIured for receiving a
absorbing filter posjtiqgned i.n tﬁe purge autlet of the

Fliclserad WerpiBiepe USO8 SERPES AR08 e aYithytpots for holding a
Hl:liiﬁte dﬁlﬁihhﬁink b@u@éri@lgt dndta ;ﬁﬁge?fultlbh eadh&&l'i(ﬂt] stofxge r&llﬁlbthéle having a
t hr ou t he wat.er absorhin ilter. 5. The reticle .

R 10T <O i ARechn CRIVE uSIeEt 7 SR e A e porge inlet of a
pdticteaini fljceqdt siidistarhge ©taptaalpe ¢aeh e@ichkCitarage scceptadle daviegia open
as shel f. wi,t h an er side, and urge outl et .

3te dre it A BE puee S 0o T Bhlied el gpyiromment of
Herstbragechomyisg.em of claim 5 wherein each of the

plurality of the reticle storage receptacles has a

void hn t heyShel e LQJdéiBgSAyQJe&%{‘ G1al1®1 RiMeASn At leflio®l interior
areticle pod received By reticle storage receptacPe,
savithnyghticampsisesygr and the gareddliveryrsyssem alalivars aimeichgs at Jeest clean
ahpfipge housi ng whereby the purge outlet of a reticle

pod received by each of the reticle storage

receptacl es discharges into the interior environnment

of thd st ofbgyetitlehandlige systam of plaim 2| whermm ghej 1aticle handlipg system
&f inGbAbiRaBor\RRA & plurditPbithatdiiti palis kg Hhursd Rilet and a purge outlet,

each of the reticle pods further having 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.

S. The reticle handling system of claim 1 wherein each of the plurality of
reticle storage receptacles is configured as a shelf with an upper side and a purge outlet

oriented upwardly at said upper side.
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storage receptacles are novable within the storage
housing. 8. The reticle handling systemof claim?7

wohberassis he plurality of the reticle storage PCT/US2007/014428

receptacl es are sw vel abl e 4about a vertical axis. 9.

The reticle handling systemof claim1 wherein the

purge gas source conprises clean dry air having about

| ess than 1000 ppb of water. 10. The reticle handling
systemof claim 1l wherein the purge gas source

conprises clean dry air having about |ess than 100 ppb

\(I)\,;e\rNZI ﬁr t hi’l]\'e rthl% r%l%ng s&stgr%noqlckalrg 5: \é]zetregrm eggh (c]t]tﬁc glurahty of the
hretidlen sforiige l!l¢cebreslss haﬁam Vol jmpthe c;helﬁv&nreposxtmmng'ﬂhe purge outlet of a
r.gtd ] st.e n L
e e i el il

teneironmenpof thé staeaze housieg wt?treby teipyrgs dutleidéfi ntgticly ppémceived by
%ﬁclp L)f’“tl{@ JenXY@ %‘E&Léle k;aé‘pt?d?&' &qréeptlﬁt[)'tﬂé n?t@x%r ViF6ithent of the
has a multiplicity o retlc e storage receptacles that
é&’é‘?ﬁeﬁ’alﬂ%ﬁoutl et of said nultiplicity of reticle

storage receptacles is continuously open when a

reti che pognd ferldft hdnahﬁé)%bsténp Bf LIARK 80Rherdifh Tbl%raﬁl%t bEHR reticle
handl i ng system of claim'13 wherein the enclosed
Sfﬂr%ﬁeﬂ%ﬁevtéﬂﬁ 376 mAvAble wathin the starses Beysipef i | led with air,

and wherein the enclosed interior environnent has a

downwgr d afrhd fe(ﬁﬂeaﬁddlflﬁgeiyﬁlieﬁx_ $fhﬁa1ﬂ|10')’\@\h@1reﬁ1 @Ak &)idrﬂWy lo$ the reticle
%enerated by an g&gp% enV|r nt exhaust.15. The
E’t'?g(‘?l%ceﬁtéﬂla’f ?rﬁéwé"f fC8Yt acyeH ‘?E“ﬁ/vher ein the storage
housing is configured as a stocker, and the reticle

handl Bng sybd emciwhtaMgosymi sf8lahin | 1 whegim ey purge gas source
REOSESS 9P naRNS e aol 2 (P G OPN Sy ance system

to pr oCess %60l Be pr oc e €L Acl'liding a extra
clean dry air purglng systen1mhereby when a reticle is

i n uséo] i t Fegretpley handbioeg ssysttmodf clatm ria)vhbmin the purge gas source

i.adi I 16. The

?gﬁkﬁgﬁgﬁék %%ggggl?%ﬁgé%ggﬁgin1 gfﬁ ?Ler conpri si ng

an inspection tool, the inspection tool connected to a

gas délivelle sgt?s!eeharb?ina syetbwt oL cleom\ieydires thespegy gas source

CBphifseRE) a&rautm nglBGkidds Bk Rty Al T pur ging

sys whereby when"a reticle is 1 n the Inspection

tool, it ma erlodlcally purged with the clean dry

air. 1. T r%tCP e hendligg sty ef sl lofvheteq pheipurge gas source

WBRpAke clel®d s HAQINg\UBEM 16 HaBM Pitsoffvdlds Stream
fl ow ng therethrougﬁ and wherein the gas delivery

systen,inc] ude
y n}: Jl'h Stlc‘fle handling system of claim 1 wherein the enclosed interior

environment has a multiplicity of reticle storage receptacles that each purge outlet of said

multiplicity of reticle storage receptacles is continuously open when a reticle pod is not in

position thereon.

14 The 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.
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ionizer . 18. The reticle handling systemof claim17
wherein the gas delivery systemutilizes non netal

wo eovea4@ngl conponents downstream from the i oni BET/USTV07/014428

the gas stream 19. The reuygcle handling system of

claim1 further conprising a robotic gripping device

for individually gripping reticle pods for placenent

on and renoval fromthe reticle storage receptacles,

the robotic gripping device further conprising an air

fl ow sensor for confirmation of the purge flow at the

o Cfor B RRRLAE e 3% ot 1 B Sal Pk Wsin i
posfiguraingsda ftocketledndabe omiclefhaadlingf $ystame furthes cgmrisesta fid@graphy
I(pi(%cie%s: tgol;%gﬁ%gc%p ry:aglgvggt%cﬁéc{%ﬁ%%ee?yg*’ég %{ a ogrgéegg ?oo?, the process tool
nesdwiit g exdra cebn dThar pwgingsgstéramdieiehy whys & egtictfis @l wk hithography

i LE i ifjoped for
SERoLb8, RV e Peiod Ry pPERT Mo R MO BEET 1 8 o
purge outlet after a reticle pod is placed on the )
reticlle st hapticlechanglingcsysterof clzime 15 éurther ompridtg aryinspection
901! 81 iREpeblic Mol cYIHRERE Mo N gasCAVAS S steRf 6 IaCfobotic conveyance
envi ronnent conprises air and the gas ‘delivery system
dEF0eths infAccan oot Meludifeet clsAn &Ry RiromTEiRg Syttery whereby when a
irétc®d i O th MsBbcting BeM1 af Baf bOPBrioBRalLhirgéEwith Me@B8n dry air.
receptacles and |ocated at an position proxi mate an

upper _redgi of, the enclosed interior environnent, and

wher eilfr ¢ hoheErlsdapAimE et ot SAR | SFHFER the|ess deliyeypystem has
laogdar stfeahi flowingetheriethréugh £nld OWREinhihe Sgas odelivérpedystem includes an
conprises an exhaust positioned in the | ower region
f8P*Exhausting the air in the enclosed interior
environnent. 23. The reticle handling system of claim

1 when&i n Theretiokl laadlihg sysem of clainy i 7 ovhierid theqgap rdebesy system
%E{ize%nlg)n tmha?al %gg’s a%g IcI x¥1e rr}éntsé Siv%s egel 3/ elilicé iaxlligerlirl;] ¥h% L sh %eam.
interior environment At a prural ity of interior riets

each postioned at a reticle storage receptacle to wash

t he ex®eri Ghe gétidadandlingi sysempofl daimt édfurthet lgemptising ge robotic
inB QevidéHor thdivi i ' '

AR doviEéltor AnMBLAS & ¥pip U s Bk FraCenith PLR G reoval from

pesdretiele istogaes reesprackepdhe ghetie eripping devieeturther eompsisingiapgir flow

Reds6t fof LénfirnBfod SithEh&gPR6W BEhE Abich Rk ééﬁgm@feges sing
the reticle, and having a sealed interior en the

door is closed, the pod having purge inlet and a purge )
out | e~ a Wbt &ticlephandling gystem el 1hahgrsiy theraip flow sensor is

fpbsitiGiedNRY ide@ctiodOofs hid €ow eriftitd HOmORRNetifle IskRageNtebépiRle purge
retigl e ot her side g&gﬁeexteriorly

%Ltl%tﬁgft)ﬁeoare 1c1% p%g gs’ plgcrég OL rt}w reticle storage rec
21. The reticle handling system of claim 19 wherein the air 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 enclosed interior
environment comprises air and the gas delivery system .delivers air into the interior
environment at a interior inlet separate from the reticle storage receptacles and located at
an position proximate an upper region of the enclosed interior environment, and wherein

the enclosed interior environment also has a lower region wherein the storage housing
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a storage housing conprising a plurality of reticle
storage shelves in the enclosed interior environnent,

weaal/1s9sesf with at | east one reticle storage PCT/US2007/014428

receptacle, each reticle suorage receptacle configured

for receiving a reticle pod wherein each reticle pod

having a purge inlet and a purge outlet; each reticle
storage receptacle having a purge outlet connected to

the gas delivery systemfor connecting with the purge

inlet of areticle in place at said storage

receptacle; a clean dry air delivery systemthat is . .
f‘f'ﬁ’leg FYMEGEp AR GX‘EaHS‘a""éf{‘é’a?f‘ e é‘?‘Yef%%}g‘b g",‘ cXB3ugting thgfir in the
diiglosad intél®rien@ronngy6t em connected to each reticle

storage receptacle to provide purging of the reticle

pods en seated at the reticle.siorage .receptacles. , . .
DS e oy DRk hirdhie Shoee Gy i SBovieRt th{ Eniified imteior
g ranmeny penpridee |air pal theogasadudivaryl gyseem deliverd aircihmbihe interior
R T g T R
whaelr the extehier dfich¢haetitiapodisdatediie e tstragedngtiig. and a

hori zontal wi dth, both of which are a plurality of

e S S e e L
conprised of a plurality of |ayers.27. The system of
cl ai ne Pleraljte pEicticle ipeds; eaghagticlh pad haning & deerrand iseppertsgyicture for

_§1§ﬁf6¥tﬁ1rgga @:ﬂgle,t e réﬁ@’é hab¥id @ﬁo&qugéé&ﬁ)g"%é ?ettlcfél, fnd having a
i nspection tool, a li hogra& y process tool, and a

EBMRAepieRcE WagR therfloph is desFiniie @98 havne pPrrge inlet anden prygs outlet, a
mtéﬂ?%rﬁiﬁ@ﬁﬁiﬁn&ﬂedmyﬁé mler mﬁlgihtws ﬁﬁﬁ%ioﬂe sid@8pen 8Kk interior
t It hogr.a rocess tool, ea the reticle

P?h@ﬁ é‘r‘:‘FFedf%dt sy b ey %“ferﬂ?gp ﬁ’b‘ﬁﬁ}"'g‘f %‘3&%%0% ool having a
openi ng and renoval mechanismfor taking the reticle

fr om & k®rdgethogditg paflprisiipta plaeiliey of dcticle k@kdgelsBelves in the enclosed

RIS A0 53h ! RO B SBE58 hgphef Sl v

N@rage a¢captaclp vonfiguadd foheceieingalreticiopdd wheréih eadh meéclehedhaving a
he r.et] IS .in 1jio l_ar.th .

UERGBIeL ST o Bl bl BB RobsBl rocthatETmying i puree oute

cennected tg drbsgastdebivérp ssiterg fhavimecetang witic hegmudze miet of @rreticle in

mawatasg;d sﬁd}geerg&,pta@bpl urality of receptacles for a

urality of reticle pods, each reticle pod having a
| oner door |atchable onto a upper shell, the | ower )
door palepmeryainsieliyeryisyaten thatis fhidly cepplesitpagslean dgeair source, said

CREE ratr,acaireddm.ifyn@sﬁnp Borhectod td @hcH RlticRNESEES JecBptRbIE 6 provide
inlet of one o e retic|e pods, the storage housing

h
PHiE Al RegfiilF BPHTgYen gertet e e RS)e SYRRRFRCRR'BRITdi ng
clean dry air connected to the purge outlets of the
recep2acl| ethe dystemgeaslaiie 24 )\ eherein \esdhomtiqle pod Khsrag upper shell portion

and a lower door latchable and sealable to the upper shell portion, and wherein the filter is
position in an aperture in the door, and wherein the filter 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.
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clean dry air having a water content of |ess than
about 1000 ppb. 29. A storage housing for reticle

w@omg/ 1445 housi ng havi ng receptacl es for a plRCHUB1097/014428
of reticle pods, each retiabe pod having a | ower door
| at chabl e onto a upper shell, the | ower door having a
purge inlet and a purge outlet, each receptacle having
a purge outlet for engaging a purge inlet of a reticle
pod, the storage housing further conprising a gas
delivery system providing clean dry air having a water
cont eEt7 of TL tanhcﬁ’Qla%g%Htwh%penp ?@ sto?a%e h%gu?%isgil Sticle pod stocker,
handl i ng sy m conpri sing housihg dé?ln?ng
and theslyseradurihet eorhpriseen vqtlpbnn@mnonao@a@,h@egnamm process tool, and a
%Xf?\;e?mcteuggterﬁ% ngr'n% léﬁcql of thé %91 Edpotdg b@tw@yrF U Zge ho sing, the
sour e storage housing conprising a urali % of
ri@w@loe taelopnslyibe dighospaphy prosessrioeln ecaghn of 6@erdtl¢lh inspgcpipn tool and
con %ﬂ%%c};ssetﬁgl&agl %I aﬁ%}ﬁ:n& ga{nlﬂCFmB\%qgmc %‘Jrlsglll rt;oretgléxﬁg the reticle
eom &egem@l pp\and gvhgrap thyeretiele eqspmﬁ@n 409} .and dhlithpgraphy process
{84 Qa&?&dnﬁé&etﬁk%@&@aﬁ &?%m&m&y B?éféxﬁ‘@o Malitfif 8 pRiEk!ofthe reticle
connected to iver em for connecting
wrashof the tipg r“@é“ F‘ﬁ'lr?tdeolﬁ iythe erespeq"@n itep! OF the dithograph pgpcess tool.
storage receptacl e;a robotic gripping device for

i ndi vhgual hystathgeRiubigg F&tire6id1€ pbdidtheltRusiRg a&e P! erfm,sed interior
and renoval from.the retic]e Sstorage rece

s,
MEBRF theggin, Ml\ﬁ‘@l"éfeﬂf ireesPiages for 2 RIyRlR o el 8r?°§51 Fa‘fhl rawle pod

. Sﬁﬂag ) lcﬁ\xaerr doonTthichdbiid b6 a Qf)pdr RRel]) thiegowéd dvor aztvuﬁgnepurge inlet and a
reticle sto C reticle
ajieQifay 48 HRpia0° RRUPEF Aoies R0 Y sopEag gl et of dne of e
reticdppals) the ktaggea howsing fartber cfompnalhg ewandeliviegcdyategeprofiding clean
t Exe/alPonr?rlgcto&J E l tﬁ% Hllxrrg]g fq%tﬁeésg% ﬁ% rectp ﬁgclcl\:gsg{he.ﬁﬁse de%hevtery ﬁystem providing
feiead diynagr sayitgenwaér coh@ntof3éss \ﬂtaarabout 100@pphur ge gas
source provides clean dry air. 33. The reticle

handl it ter

of th2T01 AL ho il B SEAT RS ol M Rbing A GBkIcs for o
efuralitly of zitinlerrgda ehdwwetiderped haviegiy lowsn degrtlatohable onto a upper shell,
rtﬁet io%le? ’do&hﬁavﬂﬁt y?ﬁjrgg iRy én%l' 4 BngQ %uﬁéte Qaﬁ:hqfece ‘M&%”ha‘&ﬂ{g a purge

in use or when no process t ool an | ection
oyt fosengaging a pregeiniey ‘tflaech‘He fod.dhg @P@g?)bwsm rtheg gomyprising a

{gﬁg d8iveR) §lsteANkoRdiNg’ B@n U biftha®iRg adv A Shith€oOREs BEn about 10
e
ppb.

30. A reticle 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
storage receptacle having a purge outlet connected to the gas delivery system for

connecting with the purge inlet of a reticle in place at said storage receptacle;
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noi sture getter rechargeable when the reticle pod is
purged with clean dry air; storing the reticle pod in

wa@2ectiseshie pod stocker; and purging the reticl BCpO82007/014428

nost of the tine when the rseticle pod is in the

reticle pod stocker with at [east clean dry air. 35.

The nmethod of claim 34 further conprising the step of

mai ntaining the reticle when not in the reticle pod,

in a seal ed enclosure and washing the reticle with

clean dry air nost of the tinme when the reticle is in

such | ed. I ngd- . 't C. d

36, ThASRe PR QP Ror Db by beikle ote R bipeemen on

afd pemepiahdranhdhe eqticlyl stopagel reasbBtlant thelrbijotigl grippfing Hevice further
- r

SoiPAe B PRI SsbTRr (IR 3F ddpligle HOR S Rite storage

&sapie¢led- ng the step of purging the reticle pod

substantially all of the time with extra CDA when the

retiche pofind Sedclt hiMfningidyek® BOIaih ORK GheretB eachNfeticle storage

met hod of claim 34 wherein the getter conprises a

foceptagle has prapem ateai far alvipg disehasgq pethegrurgehentleg ante the enclosed

Rctior3fvirobnRnt Bt hostoRke RbRING 34 wherein the reticle

pod stocker has a plurality of reticle storage

receptacles with a purge outlet far connection to

reti cPe polbssEstrleghandling systern if qlpimy 29 pvhgrein ths pyrge gas source

PfdvReetledi &sn%. t he reticle pods individually for

seating on and renoval fromthe reticles, the gripping

devi cg, having a ir flow sensor .a t he net hod

furt e o rebels Haning MuSGr S o WP ing et content of the

cleaadrychinyis diss thah 10 ppb.reti cl e storage receptacle. 40. A

met hod of m nimzing haze buildup on a reticle, the

nmet hog, conpri sin he.steps of: storjng the reticle in

o pur g br erreey of MERhRRR ©low P I Papin S, e

gtethodregmphisinpthegiepb ef:reticle pod in a reticle pod

stocker; and maintaining the stocker with clean dry

air a I t r i ' : ] .

ot ockereb e o SaRHAL I £ phkisTh G0 iRl ol Ruoring the

rsickeod agetide apdriheo has g puree indesrapd iapiurgy qubet andepmeisture getter, the

RERAE G0 rdREr PRI S W HELMO Rk R poli B fubgedRiiiliBlntary & Cl e

pod by putting the getter in the purge stream

storing the reticle pod in a reticle pod stocker; 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.

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

pod.

36. The method of claim 34 further comprising the step of purging the reticle
pod substantially all of the time with CDA when the reticle pod is in the reticle pod

stocker.



10

15

20

42. A nethod of m nimzing haze buildup on a reticle,
the nmet hod conprising the steps of: storing the

woedo7akes13 n a purgible reticle pod; storing theCT/US2007/014428

purgi ble reticle pod in a rseticle pod stocker; and

mai ntai ning the stocker wwth extra clean dry air.43.

The nmethod of claim40 further conprising the step of
putting a rechargeabl e noisture getter in the reticle

pod and recharging the noisture getter by putting the

noi sture getter in the purge stream 44. A nethod of

confirm ngflow,i reticle pod stockeyr that has.a ;
o ur o Fey B PEppdpRokiy o4 (ERE SR E el o F e te retcte
iped p@stantidlypul gfahotme etith dxon Gipmdes therretide ped isdh éhepeticle pod
gatgd thereon, conprising the step of positioning a
reticle pod robotic gripper with an air flow sensor in

the proximty of one of the purge outlets for

conf i B%i ngThe methbdwf cldi;n 3Awherincthe getted comnpusesa filter positioned in
%gqu' WATON d housi ng defining an encl osed
inter%%?&gﬂgﬁ%gﬁﬁghgéfa source of at least clean dry

air connected to the reticle pod stocker; a pluralit

of reé®pt athemeihpd of ploiam 3 (yhgeeim thel reticle ped stgeher has a plurality of
hQfcRPdiStagEreciclts RHIGEPREE biftfet £ RDRREESh ©ReliddepSPihe8 thereon,
of at least clean dry air whereby a purge streamexits

&8¢ Vispreh agabYls srAcEEraspdle Teliele grode [irdivigullygfer egatngron and
hE@h@lay 06 tBe RitclsDthe ghippihg deviewBavitg ih 5iP BoRPRAsOR Uhd he method
qut | et eng%ging an inlet on a pur%j |l e retipleé&gd,

Suther fompBsadic sttRetfetensihdle Jovett glpar A2l at disyretigle storage
@cceptaglecept acl e t he respective purge outlet injects

the purge streaminto the reticle pod and when the

reticle pod is, not. seated therean the purge outl et ..
o t <20 oA SR iee SR O 3Kl B prefipd comprising
Mieusdpagf: 46. The reticle pod stocker of claim45

further conprising a robotic gripper for placing and

r enovij [ . nd. from.the tacl . and
oop e B LR R0 R AT Sl SRR AR B
sensor for confirmng air flow at a receptacle. 47.

The r etoring the pucgitde wokle podin Tietitlmpad stabkergind each
receptacle has a pair of purge outlets each on

0pposh¥aﬁxt§ihiqg Y stBckéP thl aeénh@?/ra‘?t,c%m aﬁnjgﬁ'rg Ap q)uygi]lﬂé étldle pod
the reticle pods have an outlef filter positioned

MheR imibe stacker i 2puragsteeam ef deangy aigher ein the two

purge inlets engage the two purge outlets for

i Nj ecing Bhes e o¥f cldiin U@ aFeihes | RAIPpriding 18 IstepNdOrecharging the

moisture getter in the purgible reticle pod by putting the getter in the purge stream.

42, A method of minimizing haze buildup on a reticle, the method comprising

the steps of:
storing the reticle in a purgible reticle pod;
storing the purgible reticle pod in a reticle pod stocker; and

maintaining the stocker with extra clean dry air.
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the reticle pod, and wherein said streamof at |east
clean dry air exits the reticle pod at the void in the

woeaeptses e to the encl osed interior environnmepcT/ob200he14428
st ocker. 53

43. The method of claim 40 further comprising the step of putting a

rechargeable moisture getter in the reticle pod and recharging the moisture getter by

putting the moisture getter in the purge stream.

44, 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 in the proximity of one of the purge outlets for confirming air flow.
45, 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 receptacles with open purge outlets at each receptacle, each

purge outlet connected to the source of at least clean dry air whereby a purge stream exits

each open purge outlet;

each receptacle configured for receiving a purgible reticle pod with the

open purge outlet engaging an inlet on a purgible reticle pod seated thereon;

wherein when a reticle pod is seated on a receptacle the respective purge
outlet injects the purge stream into the reticle pod and when the reticle pod is not seated

thereon the purge outlet exits into the enclosed interior environment of the housing,.

46. The reticle pod stocker of claim 45 further comprising a robotic gripper for

placing and removing reticle pods at and from the receptacles, and wherein the robotic

gripper comprises an air flow sensor for confirming air flow at a receptacle.

47. The reticle pod stocker of claim 45 wherein each receptacle has a pair of

purge outlets each on opposite side of a void in the receptacle, and wherein the reticle

pods have an outlet filter positioned intermediate two purge inlets, and wherein the two

purge inlets engage the two purge outlets 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 the reticle pod at the

void in the receptacle to the enclosed interior environment of the stocker.



