RETICLE POD Related Applications This application claims priority to the following U.S.
provisional applications: U.S. Application No. 60/720,762, filed 27 September 2005; U.S.
Application No. 5 60/720,777, filed 27 September 2005; U.S. Application No. 60/720,778, filed
27 September 2005; U.S. Application No. 60/774,391, filed 18 February 2006; and U.S.
Application No. 60/774,537, filed 18 February 2006. All of the aforementioned Applications are
hereby incorporated by reference herein in their entirety. Field of the Invention 10 This
invention relates to container for storage, tra®$par-BRiPPing and processing of fragile devices
such as photomasks, reticles and wafers, and, in particular, this invention relates to protection
means, particularly particle control means iRghseing:suppert structures for locating and
securing a reticle with means for maintaining a clean environment for the reticle 15

Background of the |n\iﬁﬁt'@eiQﬂﬁlptmﬁspﬁ%ﬁﬁst§t%5f9ﬁ>£@£§§’wseﬂ%‘{ﬁﬂze
fabrication of mgagraeq circui d other semiconductor devices |s\%hotollthograph Broadly

photolithography “int/8 é%*‘é’&ec%ve?{?%?cﬁ%% AU PRI Bropaied warer SEFFAEY 'S source
of radiatior® usifty’apaiteited] EEmisiitebercrébie Arbeténebrgisfate. |hfer2aysicdlly] thie
patterned 20 tegeﬁzﬁﬁeeis;@(rﬁtiglg whichiis@ Meryilatglass ﬂ@tqéﬁﬁﬁm@@@stfhﬁ@@@fns to
be reproduced g m ) S/ﬁ/a(g é?gﬁ;@ppﬁbéh?gwgfg surfgﬁd% maA/1 be {pigpage e)gtflrst 5
depositing SI|ICO ‘nitride on it followed by a coating ofal sen5| ive I|quu§L mé?ngr
photoresist. NeXPPHRFARIDET REIRPY BTERerals fe rﬂf?’f?ﬁ@?‘?‘éﬁ@éﬁ’é&?@d’%ﬁeé su rface of a mask or
reticle to project the desired pattern onto the photoreS|st covered wafer. The 25 portion of the
photoresist exposed to the light is chemicallyidnddifiéelemiidremains unaffected when the wafer
is subsequently subjected to a chemical media that removes the unexposed photoresist
leaving thédmodified phiotaresishonidae waberin:ttfer axasishapeof diepattempendhagmash.
The wafer is thgpgs| gm%mst@u%@%%gﬁﬁemg reRoyes e, Snared.rerliongffhe nitride

layer leaving a n trl e pattern on the wafer jn the exact design of the mask, This etched layer,
singly or in ¢ o aﬁg 8ﬁmteﬁ?%l[ﬁg?r§’rrﬁﬁ%1ﬂ§/lar v parficie contro! means inchuding support structures

for locating and securing a reticle with means for maintaining a clean environment for the

reticie.

15 Backeround of the Invention

One of the process steps commonily encountered in the fabrication of integrated
circuits and other semiconductor devices is photolithography. Broadly, photolithography
mmvolves selectively exposing a specially prepared wafer surface to a source of radiation
using a patterned template to create an etched surface layer. Typically, the patterned

20 template 1s a reticle, which is a very flat glass plate that contains the patterns to be
reproduced on the wafer. For example, the wafer surface may be prepared by first
depositing silicon nitride on it followed by a coating of a light-sensitive liquid polymer or
photoresist. Next, ultravielet (UV) light 1s shone through or reflected off a surface of a
mask or reticle to project the desired pattern onto the photoresist-covered wafer. The

25  portion of the photoresist exposed to the light is chemically modified and remsins
unaffected when the wafer is subsequently subjecied to a chemical media that removes the
unexposed photoresist leaving the modified photoresist on the wafer in the exact shape of
the pattern on the mask., The wafer is then subjected to an eich process that removes the

exposed portion of the nitride layer leaving a nifride pattern on the wafer in the exact



created layers, represent the devices and interconnects between devices characterizing the
"circuitry” of a particular integrated circuit or semiconductor chip. The industry trend is towards
the production of chips that are smaller and/or with a 5 higher logic density necessitating even
smaller line widths on larger wafers. Clearly, the degree of fineness to which the surface of the
reticle can be patterned and the degree to which this pattern can be faithfully replicated onto
the wafer surface are factors that impact thzaquality of the ultimate semiconductor product.

The resolution Wit RIcH IR Fatferh EEbEYER TR Sn thebiaie: SEiaePHEREAYS on the
wavelength of ultraieiblexetQ Kightastad dovprojatt tierpatters isntedthé surfaberafidheng the

photoresist-coateshwalen:Stata-aix thesan-ebetalithagraptiianissse deep ultraviolet light with

wavelengths of 193 Inn, which allow minimum feature sizes on the order of 100 inn. Tools

currently being developed s 13/ W0, Extreme tiraviolet (54, ight fo permit regalution of
features at sizes below 70 ma. The reticle is a very flat glass BTate that contains the patterns

to be 15 reprodtisd ‘SRINENRBF1BES Tetdedish Snate thacyiaes opfeayemar Guartz.
Because of the dmgyesigefiahthetenitidal Glemments dfthaodérh mtegrateehcitcudshit ésessential

that the operati\agﬁewEﬁ@csaaérw@aﬁ%@@iﬁiﬁ@hﬁ?@@&@&nﬁﬁéﬁg acg)hekeptfree of .

contaminants that cgﬁu&d eitggr g%majge tthe surface or distort the ima%e projected onto the
photoresist layer Quring 20°prodessing TEadiig 18 4 fiIa PRt cf Bt T RSt & Heas .
Typically, the citéar partielenpiasca e Guiny rosoBshiforndicon drs-pattéomsi dndpatierned
surfacesd r%geﬁ@i\tﬁi%&%@ﬁpjﬁ&ﬂ_\ﬁd%ﬁ@fﬁ @iﬁtﬁdﬂﬁmm&m&l@%rw@@&ﬁ%d?ﬂ&a@aﬂﬁ@ f
patterned surfage of t iS.CO with a thip, opti transparent film, typically o
nitrocellulose, a%%a%rﬁep %gﬁgg%??%kgp%r%dugy% aﬁ%ﬁvg}%a’%taﬁachggﬁeon e r%lticf:?ég.lﬁé
purpose is to seaFTUCLOHERIRARSAMEF rdtficer phiftedderedts potentiantly esmdy bynsuch
contamination ifcthimiage Fame Bt EUV howeven)) ieflectimmfromdhadpattesnedssurface is

used as opposedpieeRsmyssionbiatab iheelde: sharssleusiealARsR YliRdolston
|

photollthoqgaphly. é [I;ICIS t@%h the art does not provide pellicle materials that are transparent to

ET-TV. Corisequently. the refieétive 30 photomask (reticle) employed in EUV photolithography

is susceptible to contamination and damage to a far greater degree than reticles used in
conventional photolit%’@f‘éﬁgfﬁwﬂe subsirate material is optically clear quartz. Because of the tiny size

of the critical elements of modern integrated circuits, it is essential that the operative
surface of the reticle (i.e. the patterned surface) be kept free of contaminants that could
either damage the surface or distort the image projected onto the photoresist layer during
20 processing leading to a final product of unacceptable guality. Typically, the critical
particle sizes are O.luym and 0.03um for the non-patterned and patterned surfaces

respectively when EUV is part of the photolithography process.

Typically, the patterned surface of the reticie is coated with a thin, optically

iransparent film, typically of nitroceliulose, attached to and supported by a frame, and

25 attached to the reticle. Its purpose is to seal out contaminants and reduce printed defects
potentially caused by such conimmination in the image plane. With BEUV, bowever,
reflection from the patterned surface is vsed as opposed to transmission through the reticle
characteristic of deep uliraviclet light photolithography. At s time, the art does not
provide peliicle materials that are transparent to BUV. Consequently, the reflective

30 photomask (reticle) employed in EUV photolithography is susceptible to contamination
and damage to a far greater degree than reticles used in conventional photolithography.

This sifuation imposes heightened functional requirements on a container or pod designed
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This situation imposes heightened functional requirements on a container or pod designed 2
to store, transport and ship a reticle destined for EUV photolithography use. Generally, reticles
are stored and/or transported within a mini-clean room type environment created within a
SMIF container or pod. Such a container typically includes a door and a cover that mates with
the door to form a hermetically sealed enclosure for holding the reticle. 5 The door is generally
designed and equi%ged with special features and mechanisms to _enable interfacing with a

process tool for'8dtomaREBrhEATEPSERiETHE (Sorahdheubsegaeht Fansiertiine
reticle to the prociss: toolsemudronivemningrithod békposing thizaraticle tto hevamnhientatmosphere.

Considering thegevetesigipachafRaricYlates PR semicandretar fabrsation, 1o unnesgssary
and unintended contact bet\NEen the reticle z{éd othe[i surfaces during, manufacturing

processing, shipping2RaRAinge t4RIPEHDP XBPAGEHE HighTy TSETaBid oAl &FitHe
susceptibility of The teticle tordalvadpe toethadsticatsdenibresod thrupattelmedsufacdodue to
sliding friction antabiasienipeaandb.any particulatensontaminatiopafibherswface efthe
reticle could compromise the reticle, fo.a degree, 1p.sufficient to,serioysiv.affect any end
product obtained from the use of such a reticle dgnng processing. Barticles can e génerated
within the contr&ffstr éhiir SRRIEHPERIPATING the reticle during processing, transport and
shipping. Sliding friction between the reticle and the container and consequent abrasion is one
of the sources of contépimditing Particutatesr8lch asitodtion carrarisenvhite tipingtionposition

the reticle insidethe£entaingr onduaido 20pkative.meveneni-Retweamthe raticle and the

container durlnqngnaqg ort or §Qégglgﬁgéh§oringx§agﬁle a retlclg can slide. fro |t§n%osm8{; within

. ng Mg, ransport or storage 1g Mighly unde
a reticle container durin tF’éﬁsport. hereby Generatirig particulates. %elsor ation oﬁﬁe wallls of
the container cdh B&Ystiffiéreftstoriftideriehs SR thespusitiontst dicrkti&awiathm the
container. Suchpartamigpasitienetheeticlawitl atsailikelybemnisatigneetmbien aytamatically

retrieved from the, 23, coptainerangd.pesitionsd ini0ProcRssing cqiipmentigading tpan end

product of unpredjctable qualit){. Shock and vibration of the container can be transmitted to the

reticle and EomBBRETES RERIRHG THE P& ARICTAUETRY 1TV FovEmERCAM HsEstafid article
generation. Thereissaisn thrstivossitsi bty shatathe vetioldborqoeititial mightnbent containing the

reticie during processing, transport and shipping. Sliding friction: between the reticle and
the container and consequent abrasion is one of the sources of contaminating particulates.
Such a situation can arise while trying to position the reticle insidé he container or due to
20 relative movement between the reticie and the container during transport or shipping. For
example, & reticle can slide from its position within a reficle container during transport
thereby generating particulates. Deformation of the walls of the container can be
sufiicient to introduce a shift in the position of the reficle within the container. Such 2
mispositioned reticle will also likely be nusaligned when antomatically retrieved from the
25  container and positioned into processing equipmeﬁt icading fo an end product of
unpredictable quality. Shock and vibration of the container can be fyansmitted to the
reticle and components helding the reticle causing relative movement and associated
particle generation. There is also the possibility that the reticle or pellicle might be
scratched or craclk under such conditions. Of courss, the source of particulates can be
30  airborne parficulates settling on the reticle. Typically, this problem is mitigated by
utilizing hermetically sealed SMIF containers tc create and maintain 2 confrolled

environment around the reticle.



scratched or crack under such conditions. Of course, the source of particulates can be 30
airborne particulates settling on the reticle. Typically, this problem is mitigated by utilizing
hermetically sealed SMIF containers to create and maintain a controlled environment around
the reticle, 3 This discussion is equally applicable to containers designed to transport and/or
store semiconductor wafer substrates and reticles that are destined for non-EW related
semiconductor fabrication. For example FOUPS (acronym for front opening unified pod) and
FOSBS (acronym for frohE6pERRTg ISR BEkPENE SMEneGTAsPighsdidr Sentet Bnd/or
mechanical intesfacejniRenbyhniringtheineessfaraarn aladensormentaround thewafer,

particularly duripg;siQsags ﬁgem.ngo@@%@@%@ﬁﬁs&%ﬁﬂn@%ﬁ%‘é%’%%lgfﬁ%&ﬁgﬁ to
P S

securely hold a rgti%%ég z fixe%fégsitipn within the reticle container uang erations involved
in the storage, Shipment and AR Bt IR TS PRse idsttomo FEppfdaeh siives 10
providing suppdresharca ereaisurface or door of the pod, that contact the reticle patterned
surface and hold it in a substantially planar configuration with respect to a surface of the

container. Very often RiveghidingsSuipadis ataaugmenteaMath 208 OheneiR: Hessingy
members, extenging J{&Qgetﬁﬁo‘é%ﬁ{o%éHSJLP%EQ%%}Eﬂ%‘&%@&%ﬁ@%&%@%'s‘?e%‘?%%%&‘g face
n

opposite the patter,nn%d,surche. While this afrangement may serve to restral lovement of
the reticle perpénaictidh 1d'H6e BaitemBR LA LT I fOTRERE BT oI éYatiddegainst
translational meteraeritipnhe pleneasihe @attemadesufacendn thismegargdroibie iprigrart

discloses limitingstmugtumescsispased.alengsharesinhery of thesaticia.all, being effective to
limit the lateral n’fl’{gqgirgndosfut_pa(gereti&:Igc.)l'ightei r;ogu gt attlt @%ﬁs to securely hold the reticle in the
container also éxiend to providing a fatch in combiRatioR with AT SFI0The ihavastrictural

members. The &8 dESTgHaETo Mot the dbvirifing rpetsed whuentd aiisbtikemoor or base
thereby causingtherpressing memldersiafitmbohear dewoaragaibstithedtelicl@. Thaglressing

members may hepds aliRsiiRnt materalamousledal (gl of cantlevered s

extending gré)m Itnig)({:'mcovter so that the pressing members can make contact and préss against
the reticle Strfae prog rgggﬁv@ﬁﬁ}%&’spﬁﬁ%e‘&%%?fi? Broviitart s oBsnigigerieitaterheibtitoor. The
cantilevered arraifieraant isapsithorbn dvembinvintiie plane of the patterned surface. In this regard,

the prior art discloses limiting structures disposed along the periphery of the reticle all

being effective to limit the lateral motion of the reticle. The prior art attempts to securely
hold the reticle in the container alsc exiené to providing 2 latch in combination with ali of
20 the above structural members. The latch is designed to hold the cover firmiy pressed shut
against the door or base thereby causing the pressing members to fiomty bear down against
the reticle. The pressing members may be made of resilient materia) or mounted at the end
of cantilevered arms extending from the cover so that the pressing members can make
comact and press against the reticle surface progressively as the cover is brought into
25 engagement with the door. The cantilevered arrangement is purported to allow the
application of a compliant and controlled force to the reticle by the reticle supports. Such
a compliant and controlled force is said to firmly secure the reficle within the contziner
without excessive forces on or deformation of the reticle, even under circumstances where
the container may be slightly deformed. It will become readily apparsnt to one of ordinary
30 skillin the art that these structures will not prevent relative sliding between the reticle and
the support members, the limiting structures and the pressing members. This is
particularly true where the container is Hkely to be subjected to shock and vibration

loading. Shding causes abrasion of the reticle surface and generates particulates.
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application of a compliant and controlled force to the reticle by the reticle supports. Such a
compliant and controlled force is said to firmly secure the reticle within the container without
excessive forces on or deformation of the reticle, even under circumstances where the
container may be slightly deformed. It will become readily apparent to one of ordinary 30 skill

in the art that these structures will not prevent relative sliding between the reticle and the
support members, the limiting structures and the pressing members. This is particularly true
where the container i$HikeN Bt Ffetddrtd BhocR e viratiornde asing Shidiry tedises
abrasion of the tieticte tatifatenan dogenemates panictlaieside boreeognitiencef thispsehlem, prior

art containers inglyde, Rosis, mewatefadhe. feonatihe conialner.fof supparting dhe four

respective corners of a reticle. Each comer of the post includes bevele COI’]C&VItIeS Bhavmg

sloped surfaces”§EHighEEIEitn & e St t%ﬁ@ﬂ%s}@ﬂ% i RERVEHSRF iyt
supports, thiere milicberarsingtesh of Zontelck plane whsrethie edgecptiherfeticleties:irledntact

with each slopeghsurface Qﬁ&h@tx@@"s@ﬂl@Quﬁf?@cé’a\éiﬂ%dTrQﬁe£ﬁﬂﬁl%¥‘é'ﬂ guigkhy; easily,apd
repeatably Iocate n this ' sm% e solutlon ép thﬁ s a result of the weight of the reticle and

SERHS Al Sfss A QRIS HevERea BOERVEE TR Yeved

low friction between the feticle edg s
surfaces of eachPBévEted @%@hﬁ’lﬁs}@l‘é oreRteE inter vgahanienst withch ehalvfermaaoiing a lower
edge of the reticlesarthat the:ddheaticlans seaurely-suppoedatdts faurcamearsovithout the

reticle suppert caming. Le.OUBShNINAR. UBReL o SHrface.aline fetcle of vertical

edges of the reticle. The pressing members ng Inc eveled concavities |nver‘t
respect to the bERAEG EoticaRtied BT thaFésed Siigpbits o mitbrierfdiciai™dodited in
the reticle suppertssirgatspiing theycorisinéectverwithidhe icontainarhdegrawith causerthe sloped

surfaces of eac&%@@ee@e%&w% erengage achamier.around an URReradgs ofithe
reticle so that the rftlclci,- is sandwiche té./veen the retlcle s%%uort and gressm members at

its four corners “S0°tha P S ReTd S S BRI S8 %itigh ST ARED SHBFHE Eohtainer
and/or a shockieythe wwRtaiier. Srge SAedHtalRES dnciorie phsts! fhotrtied o tie toor or
base of the contaiigRfis ﬁ@dﬁﬁempﬁaﬁﬁaguﬁbeaﬁawst@we@m@@@ﬁmﬁsweﬁelemE@&Heﬁ,omer of

the post may inglude peyeifd cqneAviliss having IRGd JUHAGSS Al iaht angles to gach other.
When a reticle is
shock to the container,

R

Some SMIF containers include posts, mounted to the door or base of the container,

20 for supporting the four respective corners of a reticie. Fach corner of the post may include
beveled concavitiss having sioped sarfaces at right angies to each other. When a reticle is
lowered mic the reticle supports, there will be a single horizontal plane where the edge of

the reticle lies in contact with each sloped surface of the beveled concavities. The reticle

will quickly, easily and repeatably locate in this "single solution" position as a result of the

25 weight of the reticle and low friction between the reticle edges and surfaces of the heveled
concavities. The sloped surfaces of each beveled concavity is brought into engagement

with a chamfer around a lower edge of the reticle so that the reticle is securely supported

at its four corners without the reticle support coming into contact with an upper or lower
surface of the reficle, or vertical edges of the reticle.. The pressing members may incinde

30 beveled concavities inverted with respect to the beveled concavities on the reticle supports
so that once a reticle is located in the reticie supports, coupling the container cover with

the contamer door will cause the sloped surfaces of each beveled concavity to engage a

chamfer around an upper edge of the reticle so that the reticle is sandwiched between the

5



lowered into the reticle supports, there will be a single horizontal plane where the edge of the
reticle lies in contact with each sloped surface of the beveled concavities. The reticle will
quickly, easily and repeatably locate in this "single solution" position as a result of the 25
weight of the reticle and low friction between the reticle edges and surfaces of the beveled
concavities. The sloped surfaces of each beveled concavity is brought into engagement with a
chamfer around a lower edge of the retlcle)so that the reticle is securely supported at its four
corners without T FelRTE ST BT ARG T O SRITRT S5 UBhEF STIBH/E ML PRARETOf the
reticle, or verticél edtjes dfrtheiretivls oTfre pregsimgadienbskysinedieinetather30 beveled
concavities inverted with respect to the beveled concavities on the reticle supports so that
once a reticle is locatatd she satiglesupperisicauplingthe:containetconer withtthescontainer
door will cause {he slopedhsuriaces of cachheveledconcaibule eRaRog. a.shamier ground an

upper edge of the reticle so that the reticle is sandwiched between the™ 5 reticle support and

pressing membERE S HEPRBLTEE BT & th AT HHE Tt dhe Thiwy Loarely e posish dtiting
transport of the tentatrerrard/euch shick to:thercontaintrufive SMiFatontainprseof theeprior an
do not minimize,coptaskwithytheirelisle As .. whelendn:efact.Ihe.sHRPa ARa0gemeIs permit

substantial S|Idln% onta between them5 rdetlcle /g‘ﬁ rt structur s and. tge reticl ee ;fore the

reticle is brougH MES postibA IR Tha CO T AL RIS L RS SEs sy e Rt iR ulates
and/or affect th&3atteteiiefehserpinehanfetisis ok otfitien 2z lp st aet mmﬁp@qmeem@
support the retielezigeadixech pasitioamithimtheiernianesinidueeaddibenal eentasts with the
reticle that are likely to cause additional scraping and abrasion of the reticle as it is brought

into and out of 10 eng@ﬁ%@t&h%ﬁb&%t@g%ﬁ&%@%ﬁ% relcleclslacardn andiremaygd from

the container. The PIC oblem of particl gegtleralttlon V\{Ithlg qe mlcroenvw nment Is exacerbated
hen. e corglafner 15 ust% T uch o contager will en 01.1.1'1&656 I; gse
when the containér is use o ship thereti & container i encoun er divers

operational conefgeigad aedtitkie o@é?aﬂ%ﬁ&l P@Zﬁt@@hs‘lﬁﬁﬁﬁttﬂé 8whtamerigitdevidubjected
to shock and viktafiond eacing tendingindisladgedhrreliciafram ite seeurednlixpesition within

the container. The.cantainer.conld also d%t%tﬁtamgf e Jmpact thereby, causing the, internal

structures attached to the retlcle to move and thereby causing the retlclet nﬁe mlsall ned

within the conta‘fﬁ‘égtm%f‘tﬁ|’§?§@5WF§?§F&?U@W@F%@ @%?n’i%ti‘ﬁ@rtf"réttﬂ"e and thereby cansing

reticle to be misaligned within the container. In this regard, isolation of the container from
shock, as opposed to isolation of the reficle from the container, is an important

consideration.

20 Particle settling is another probiem to be considered. It is desivable thai particulates
that are generated or are otherwise introduced within the controlled environment cannot
easily settie on the reficle. In this regard, it is preferable not onty to have a mimimal
volume for the environment within which the reticle is carred and which has to be

controlled to avoid particulate contamination but it is also desirable that the air in the

]
tn

controlled volume remain relatively static. Sudden pressure changes or large pressure
changes can cause a sidden evacuation or imjection of air into the controlled volums
leading to turbulence. A filter surface or a wall of the container deflecting in response to
iarge and sudden pressure differsmces canm cause a pressure wave inside the controlled

volume ieading to particulate migration.

30 Another challenge o be overcome is the fact that even with a controlled

environment, migration of particulates that may be present inside the controlled
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shock, as opposed to isolation of the reticle from the container, is an important consideration.
20 Particle settling is another problem to be considered. It is desirable that particulates that
are generated or are otherwise introduced within the controlled environment cannot easily
settle on the reticle. In this regard, it is preferable not only to have a minimal volume for the
environment within which the reticle is carried and which has to be controlled to avoid
particulate contamination but it is also desirable that the air in the 25 controlled volume remain
relatively static. “BHRIET e S R ER Y8 OPTAPHE SPASEHY BRARJEEEA AN SE Uit den
evacuation or infettiomof air inforkmecconteo|lenaglwinérdagding o turvdileneanatiltértburface
or a wall of the gamiaines deflectingdnespppseitalange apdsuddenpresswedifferpaces can
cause a pressue waye inside fie contralled olume,leading jo particulate miaation. 20
Another challenge to be overcome is the fact that even with a controlie environment,
migration of paffféirates iR HEplesertirRme i esirshied BRRVIRBRMTEHSY ST
possible due tospressuie:changes:eftheaiidrapped-inthe-contoliedeenvitenment ®knd

turbulence of the trapped Al rouslt anvcranid mavements, ol thg. caniainer AL, disturbing

the trapped air volume. For example, thin walled SMIF pods may experience wall movement
due to altitude r&PARH Pra&st PR CRERYES CaliEmigane Buspied srrdidd e oo
environment to Bevdisplateti=Bempetaturatchenges can setepucoriivectibrne e iteivwithin the
fconta_line_r- Qi]En%ﬁi@@@hﬁﬁg@g@mﬁﬁ@e}aﬁ@&air&eeﬁnﬁlgita&}@mptafﬁbe@ﬁ@gwmmmﬂsefthe f
unctioning of support and retaining mechanisms leading to wafer. misalignment or warping o
the substrate oS B T B s P S e S e o
pressure fluctuRABTIETCAR TESFICTIU CBHp eI e  seafippbetiee AicHveranerdes of the
carrier and incuigpanief ppatticidatels farthénite takriet. Ruomharbappioachesdonteraplate a

breathing appatalys.netsen iheexiesnakenuianmentand e oiesnal cantigliedvalume o

air. The bregthlng a?paratus provides a path for the air to flow. A filter interposed in the path is
expected 0 prétd8

b AR ThRUS: SW'pgﬁ‘i‘@lﬁ'Fété% RS SIS Brfhfiént into
the 15 controlleghemiirommpenofctseleantier SHowdvistical hotedsabove cthiealaticielased in a

EUV are only of the order of ¢.1 pm and 0.03 pm for the non-pattemned and patterned sorfaces
of the reticle respectively, At such low particle sizes, a flter would require a very fine

pore size causing a considerable resistance to fiuid flow across it thereby necessitating a

20 larger filter surface area, The alternative to a larger filter surface area is a slower response

to sudden pressure changes such as those encountered in shipping the container, Both of

these ars not preferred aliernatives because one of the objectives of reticle SMIF pod

design is to keep the conrolled vohume to a minimal so it can be effectively sealed against

incursion of particulates. Minimizing the controlled volume withiz which the reficle is

25 positioned whiist providing for a large filter area to achieve pressure equalization within

the controlled volume are inconsistent objectives.

Typically, prior art conirolled environment is created by interposing a seal betwean
the door and cover. However, very often the seal is made of an elastomeric material
which, can be in and of itself a source of particulates or contarmination. Moreover, the

30 prior art attempis to create a seal using elastomeric seals requires structures, such as
grooves and raised tabs for example, which may provide a path for the particulates to enter
the inner controlied epvironment. Notwithsianding their widespread use, it is generaily

accepted in the art that such structures present interstices which are not easy to clean when

-
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photolithography process has very fine and delicate features so the critical particle sizes are
only of the order of 0.1 m and 0.03 pin for the non-patterned and patterned surfaces of the
reticle respectively. At such low particle sizes, a filter would require a very fine pore size
causing a considerable resistance to fluid flow across it thereby necessitating a 20 larger filter
surface area. The alternative to a larger filter surface area is a slower response to sudden
pressure changes such as thpse encount in_shippi | 0, are not
preferred alter%gﬁtelu\}llensE %ee éjt(};%e(r)er?g g@%ﬁ%%&%&%@é%%%gﬁ%i%g&%%%t%%%}ilé r{h%}tﬁ(;%%eep the
controlled volusi&teas/iifRfal so it can be effectively sealed against incursion of particulates.
Minimizing the controlled volume within which the reticle is 25 positioned whilst providing for a
large filter area to achieveipressdre erticlizativhpithFysthe bamreliée voomEareseshsistent
objectives. Typicaliy.-BHior st-Gontrollad anvisanmentis sieatid Mbipamesingeseskietween
the door and cover, However, very.ofien the seal is;made of an.clastomerig majerialwhich,
can be in ahd ot 36 & soUrce 6 particulates or contamlnatlgn.Woreover, the 30 prior art
attempts to cre &t vsbarUEigorrSm ST W1t UGHbecariat e SR GFoBUE and
raised tabs for example, sbich may previde hopaiticidher particidatesitdrentér dheretiner
controlled envirgnment. Notwithstanding (hsiwidespread usgstisgenamimacaanied in the

art that such structures present interstices which are not easy tq clean when cleaning.the pod
thereby potenti&HijFEmiRing CAREIZSAT S et S tronitth 8 FHSH 18R AR g%%l%i%n. What
is needed i$ a nstittelgeptammiesiigigstém that provides maximum protection for the reticle
from particles and contamination by providing stable and secure support and 5 a controlled
environment. This should include a reticlé piessusetiegatmation system that effectively
equalizes pressure between an internal controlled environment of the carrier and the air

external to the carrierwithguhbRGUISIEN BE:exEbsiaRBtakframithesentsaliad .emdeament and

with minital tUBuISRCe S he-alLarsady Rresent yihin Ine.contralied covironentyhat is
also needed is Xs&AIRG S 4B that does not Ulilize any form of 4 10 particulate generating

material. SumniglivioPastiapie e NS PR CREPO AHa T APEEE GPHBOIEEBherstintiFith a
cover to form apemelesyied support means facilitating and forming part of the environmental control

means.

In one embodiment, the subject reticle is gemerally rectangolar, may have a
patterned surface, and is positioned on a support structure mounted to 2 base or the door of
the pod utilizing a plurality of positioning spherical balls or defining the position of the

20 reticle on the base or door. The reticle can be positioned to & seating position by spherical
balis or bevel surfaces located proximate the comers of the pod base or door and
configured to position the reticle by tangentially contacting the reticle edges proximate the
comers of the reticle. Locating the reticle with minima! contact area serves to reduce
internal particle generation. Embodiments of the invention may alse inciude reticle

25 retainers mounted to the cover. The retainers may be spherical balls, which contact the
reticle surface at a point. In other embodiments, the tangential point contact at the corners

may be made by structures other than the spherical balls.

According to an embodiment of the invention, the reticle is located and secured
within the SMIF reticle pod container by securing the reticle between two sets of

30 projections that impart 2 rounded point contact on the reficle. In one embodiment, the



for containing a reticle is disclosed. The pod having reticle protection means including reticle

positioning and support means and environmental control means. The reticle 15 positioning

and support means facilitating and forming part of the environmental control means. In one

embodiment, the subject reticle is generally rectangular, may have a patterned surface, and is

positioned on a support structure mounted to a base or the door of the pod utilizing a plurality

of positioning spherlc%al baIIs or definin the %tIO fH}ef . ?%tchBon t a«;\nbase or daor. The
alls

Tical TOJECTIONS 1
reticle can be pgsrluone to aseftlng smon y spherica evel surfaces focated

proximate the cBitTEESP e 156tBASBIEF A §BT BRdAC Ry tREl tospsitibnpaeredistasy
tangentially contaetieptiiesseticl@eggasaroximatethe aormers of the saticles logatingdhe

reticle with m'n'g;aérgﬁnL%ﬁ{a@gge@esggx?m{e%%%%umﬁ%q@@&fﬂ%ﬁ%ﬂﬁ@aﬂé{% kmpagiments

of the invention may also include reticle 25 retainers mounted to the cover. The retainers may

be spherical bafE AR CEITECE S ToTe CHHES ST I SR risih By diment e the
tangential point Zontatit-diiiedormers nmiapbe Tradehycstabturesmthen thardcthersplrerical

balls. AccordinM@%@m&@@w@%eﬁlm@@y@oﬂ@@mﬂn%s@@!@é&l%@%@meﬁm%ﬁwﬂhin
the SMIF reticle {P%con aine fPQ’ SeCU}_;” the etlcle en two sets.of 30 éecjﬂons that

impart a rounde hoint eantact o the feficie %iﬁ{émé‘m en%r?fe?ﬁsépcgyﬁipéjeec%ns UEW

comprise spherreaIHgaHss ?ﬁéﬁ?@?@é%ﬁ@ﬁ%ﬁ%ﬁ%ﬁﬁﬁ?@f‘e‘mﬁ%Hgt“ﬁﬁé\ﬁméélf@ﬂ thétbase and
contacts one suifage-eirthe retielactisyalrdiepatiernadsufacemdhe sqcanst setrafispherical

bell projections s mevRISIBNR.ANELALG RO AN, Sebeiall,conieg(a e dndpatlered or

chucking surface of the reticle. orting and 5 retaining the reticle in this manner minimizes
contact betweer’ﬁtﬁeﬂﬁelﬁé@’ﬁﬂaotﬂaﬂﬁaeFa?%%fn%hr@wg“nésfzf%ﬁxfs%n%f?ﬁ%ﬁﬁrw&ﬂéphenca|
balls mounted on ithedger<inuupamesainiciitfizaieticle rests, are sized to provide a thin gap

between the reticle patterned surface and the surface of the door. A preferred material for the

spheres is polyamideiimige:T habaomyposentsiavadahricaie ddadalesancasdhatiprechise
contact begween, the reficle and the, 19 interior.suriace of, H’?a(:fng@?r[ JEL RV Q%Lsae?[%e gp thatis

narrow enough to gresent a diffusion barrier that prevents particle migration into gap and
onto the critical % gg&ﬂcﬁ?év?ézﬁ & éetzcle SMIF pod. The base and top cover of the inner pod may mate
together at cooperating flat surfaces to provide sealing. Such surfaces may be polished or

tilfra planar metal surfaces. The base may be formed primarily or exciusively of metal
with the cover having 2 ring metal insert attached therein for providing the two sealing
20  surfaces. Preferably, the pohshed metal surface of the base extends under the reticle
seating‘l position and is spaced from the reticle providing a gap of 0.003 to 0.007 inches
preferably 0,004 to 0.005 inches between the reticle and the polished or ultra planar
ceniral metal surface of the base. Thus, the exterior sealing surface of the base may be
formed simultaneously with the diffusion barrier between the reticie and base, mmimizing
25  manufacturing costs and also minimizing the foot print of the inner pod. The outer pod

can comprise # cover portion and a door that seals and Iatches to the cover portion.

A diffusion filter utilizing only a pair of opposing planar surfaces, such as plates,
that may be positioned on the top cover for providing pressure equalization on either of the
pods. Such filter may comprise a path through opposing surfaces having a gap of a few

30 thousandths of an inch. The pathway will extend tortuously from interior the pod to
exterior the pod. The filter may be fabricated by laser welding & cover panel on a base

piece that has a groove a few thousandths thick formed therein. The two pisces are place



The pod is shaped to minimize internal volume thereby reducing the amount of air needed to
be transferred during pressure equalization. In another embodiment of the invention, a dual
containment pod comprises a first 15 or inner pod, also known as a cassette, that is contained
in a second or outer pod or package, known as a reticle SMIF pod. The base and top cover of
the inner pod may mate together at cooperating fiat surfaces to provide sealing. Such
surfaces may be pollshted r ultrﬁﬂplanar 1r{gceatsalrg eg%\lces The basetrma%/ betforgwed cErlmarlly or
exclusively of metal with the Cover havi g aring metal msgratI taEhea therein for prowdmg the
two sealing 20 Sb#dees. P rafarEplyoniehistishe letaratiacd bt thsThse exfenasititider the
reticle seating pesitpmaneds:cpaseck fikom: te:relicierpeasiding a:gapheih 003 1addf inches
preferably 0.004,19.0,005 Inchgs, bepyeen the &%chl&@cﬂ%th&%’“sﬁ%g g {?J%Eé‘%l gentral

metal surface of the base. Thus, the exterior sealing surface of the has- may be formed
simultaneodsly FRAHEAISISR BaralsHRRREe e T et Badke mfﬁwm@% for
manufacturing pests:and:alsetiminimizing thé fodt pedit of dheimarér pod. The outer pod can
comprise a cover portion and a door that seals and latches to the cover portion. A diffusion
filter utilizing only a pakid¥eRROsIMgpIanar St facRS: sm!ﬁsas)plzai@@s thatumaybe pesitioned on

the top cover fo(g Rros flq% gpggecgst%ecg aI| tlr%gl naeggl r of tp \EQ rgeuta:rl‘cl)fl ]rhma{}é
comprise a path tﬂroug pposing sur aces avmg agap ofa 2 few 30 t%ousan fan inch.

The pathway WRFEREHd TERIBITERFISHT MRS Prefoertd OéQPQFléFQH@%‘Hh@h@?lﬁ%dﬁway be
fabricated by lassrwelding @ ebver pardianiabasecpieselihatthaspaignoove:ddewnd the

thousandths thigk fermeghaseifml iE IeRieceSRRiPIALE: D wpqmw@ﬂ Ane.ahike two

pieces preferablé/ transgarent or ranslulcent and the other o a t;a]aoro ufficient.opacity to
he t

absorb laser endfgSF e 1586t BEAATIE Hransiiitte S TRBTER LNSPURR HIRCd e other

piece where it iscabsebetih earireEgun it s wlaictwolsiecesanthatisolntweddintpthem
together. Such adilterdresnot kﬂi&'tiillg fﬂ&&ro%mﬁdiaz@lﬂa@@&wweaaﬂm@gemks@ﬁmﬂ@ntered

material or. gqe I|k ndatpe(;l Roten %l%r%@&lcgl %?argeesr%;{o 23 %glatggﬁyl\nth guch media is
tla

eliminated. Anotﬁer embodim nt may also include a series of atc est tgh the%ase or

door of the pod ¥ HIBRBYEF ERY Brg’\?la%daﬂﬁﬁ%ﬁ%‘i‘rﬁﬁﬂ?ﬁ g 167 doaroratirana! pagomeric

seal.

In still another embodiment of the nvention, a first or mmer pod, alse known as a

cassette, is contained int 2 second or ouler pod or package. The outer pod may be what ig

20 known in the art as a standard mechanical interface (SMIF) pod. The inner pod has a top
cover that mates with a base to form an snclosure for protectively containing e reticle or
mask. The top cover of the inmer pod is provided with at least one aperture adapted to
receive a locator pin having a tapered surface such as a frustum or cone on one end. The

locator pin is configured and positioned for retractable engagement between the tapersd

b
L

surface and an edge of a reticle positioned within the enclosure of the 1rmer pod. In one
configuration, the top cover is fitted with & plurality of such locator pins, and the ouéer
package is designed io engage the pins upon assembly of the outer package. As the outer
package is brought into engagement with the cover of the muer pod, the locator pins are
simultaneously engaged and pushed into the inmer pod so that the tapered surface of the
30 pins contact the upper edges of the reticle causing the reticle to be urged into proper lateral

position within the enclosure. An elastomeric pad attached to the top cover portion of

10



perimeter. The spherical balls mounted on the base or door and upon which the reticle 10 rests
are sized to allow a specified distance between the reticle patterned surface and the surface
of the door. This layer presents a diffusion barrier to prevent particle migration to the critical
area. of the reticle. Another configuration of the invention may include continuous and
complementary "fiat" surfaces near the perimeter of the door and cover respectively. Upon
mating the cover with the door, the flat surfaces.abut on Eia%h other 15 dcr%?tgngeg 1tseal 1o
prevent migration of %arfﬂ:gla%es into the ﬁwterlo'?liésf?%epﬁlgé foman environment external to
the pod therebyrefiriaaipg & e durdca S Sfiorarel 5 tbnierse redal. In still another
embodiment of the invention, a first or inner pod, also known as a cassette, is contained in a
second or outer pod ornpackageibbliie:-oute ppodinray e ivhat-tsn@0kh owthdnidheoartasia.
standard mechapicalinterface(SMlk) padsihe Bneat prABagAlaR.cavelthalmateswith a

base to forng an enclo§uPrﬁe for protectively containing a reticle or mask. The top cover of the
. . M 4l anrasion. . . .
inner pod is provuﬁléla With at feast one aperture adapted to receive a locator pin having a

tapered surface such as a frustum or cone on one end. The locator pin is configured and

positioned for retractal¥EBHGAGERISHEBE W EBREHTEN S1RDS Sl ficedAd N et dka reticle
positioned withiretie enclasuretohthehiaier pododmend sonfiguiatiomihéden cavetisifitted
with a plurality of shch: IocaterRing.andkthe outer package in.desioned 1Q.engaoe.hepins

upon assembly of th?, outer packag%. As‘ith%outegkpactlgage IS brogrghtmlnto engagement with
the cover of thefiher pod, the T6¢ator Pins a?ea%imﬁﬁﬁn“egﬁgﬁ?%lﬁﬁadg‘d THE SUsHER o the
inner pod ¢ thatrdfrstieipersdbsurfiberiof thd 30 piisle dht sotitizeclapperadiigés ofthicatdtible
causing the retickaite: e usgad inte propes lateappesition aihio fheienclpsure) Amakastomeric
pad attached to g lop,caver portion of, 10.04isr pod iy be ysed 10 ghgage e pins and
push the pins inward. t_ﬁer elastomeric pods may contact tehe top surface of the top cover of
the inner pod. IFRAERS FFeRTFOaIfERt, B2 aF N g o Hars hEmAd it BritHe 858 or base
at opposed cormet swfithecpodpafbesipringrolfeis provded erizodiial raticlecaligontent with 5
minimal abrgsioff #RGEE GMRAHINALR Y nEHAMRIRANIeH R he s EHPLREPINg
the with fbe reticle surface opposite the patterned surface. In one embodiment, the invention

features complementary "flat" surfaces one each on the perimeter of the door and cover

respectively. Upon mating the cover with the door, the two surfaces abut against each

other creating a seal to prevent migration of particulates into the interior of the pod from

20 an enviromment external to the pod thereby eliminating the need for a conventional

electrometric seal.

An advamiags of certain embodiments of the invention is to provide 2 minimal
internal volume to reduce the amount of aw transferred during pressure egualization.

Moreover, certain embodiments provide a minimal footprint of the inner pod.

-2
try

An advantage of certain smbodiments of the inveniion is to minimize the contact
area on the mask with spherical contacts on the botiom and edge contact on top of the

mask.

Another advantage of certain embodiments of the invention is o provide a surface
0 seal cover and base plate eliminating the traditional elastomeric seal and attendant

30 pariicle generation. The filter in the cover eliminates the need for traditional filter media,

11



reticle engaged with the spherical projections. In an exemplary embodiment, each spring
clamp is mounted to the cover at a first end and is provided with a spherical retention
projection at an opposed end. In an alternate embodiment, the spherical retention 10
projection may be a spherical ball, in which the spring clamp holds the spherical ball against
the reticle. The stiffness of the spring is selected to provide a minimal deflection of the spring

in the horizontal directigi-e-flpngiResudacaptithereticiamhenilds suppertedinthe
container. The %grrl[lnisgligle deflection isnPrirL}%rcifg i@i a vertical directic%n aqg normal t9

he
Ot g O L .
patterned surface of the r&f’cf@%ﬁﬁ IS‘r%vfdfng reticle reteRtion force 1o 15 Tatain t eeore%i?:le in

position within tF&$pherical projections but by making point contact with the reticle surface
opposite the patterned surface. In one embodiment, the invention features complementary
"flat" surfaces one each: erivtne:perinieterof.tradsorand @obe mvespectiviel yedtponaiiéting the.

cover with the deakidhe.Mo.siaces:abul Rgainst.each SHeE craalinga-sealig.Rreyent

migration of particu{ateg into the. interior. of the pod from 20 an.envir ﬂment external to the pod
. trenc ﬁ]w 1lst tearine mirgmal contact petween thte rgticle aln t ecantamter. .
thereby eliminating the nieed for a convéntional electrometric seal. An-advantage of certain

embodiments of the invention is to provide a minimal internal volume to reduce the amount of
air transferred during PROSEE A EHEETI2 ATTH™ MEIREGUER S T4 R b SOITHETE i Stz
minimal footprinhetthednmer podlc 2BsAritdyaniageotcertairhehbodiménts ofithae mmeation is

to minimize the coniact ALLR.98 themaskwithisphesical contacts on the bottom and edge
contact on top of the mask. Another advantage of certain embodiments of the invention is to

provide a syface to sgal cover,andhase plate slimipafing the radional slastomeric seal and
attendant 30 particle generation. The filter in the cover eliminates the need for traditional filter
media. 11 AnotRErSdVARRJR° ofRErish Ciisodiamts of tHEFETiorie Mot L iiffusion
barrier that protectedss preventsoparticlés frammmigretiig oiito thestelality sefaceief tiigiemask.

An advantage of fhe-yakiousigmbedimentseithgdnuentiondsitbesestiaint f the B reficle

against movement in and perpendicular to a plane of the patterned. surface of the
9 perpsncgcu aP to %‘1@ plane of the patgmeue surface tg thereby minumize surface dameage to

15 ihe reticle inflicted by shock and vibration induced movement of the reticle during
wansport and shipment. Alse, with the present invention, manual positioning of the reticle
within the reticle container or on reticle supports, for example, is not required to be precise

because the reticle is precisely centered by the structures that locate the reticle.

Additional advantages and novel features of the invention will be set forth in part

20 in the description which follows, and in part will become apparent to thoss skilled in the
art wpon examination of the following or may be leamed by prastice of the invention, The
objecis and advantages of the nvention may be realized and attained by means of the

nstrumentalities and combinations particularly pointed out in the appended claims,
The invention may be described in its different embodimenis as follows.

25 A container for holding reticles, the reticle having a periphery, a top surface, 2
bottom surface, a side surface, four peripheral corners, a top edgé and a bottom edge, the
container comprising a base having a periphery, and a fop upwardiy facing horizontal
surface with a plurality of contact elements extending wpwardly, the contact elements

having a rounded top surface for engaging the reticle on the bottom surface, the base plate

iz



reticle whilst maintaining minimal contact between the reticle and the container. Another
advantage of certain embodiments of the present invention is to minimize the contact area on
the mask with spherical contacts on the bottom and line contact on the edges or edge corner
contact on top of the mask. 10 Still another advantage of the present invention is the
minimaiization of mask motion within the inner pod during shipment. In this respect, the

present inventiofReovidas @m%@so%pﬂa@@g M&Q@&H%&&%Qﬂﬁ withina seticle-gumask

carrier while copstralp t|ve m | n betwe re Jcle nd the cover botq in the plane
Fg ? NS GO enis m‘a 1ty tS defining a retic Sﬁatla.lé
and perpendicular to ane o erne sur the &b y minimiZe surface damage

to 15 the retlcleﬁﬁﬁt‘f’ﬁé@hw@%&( @ﬁ’é&h@?ﬁ%ﬁ ﬁ*}tfﬂ‘@e@fﬁh@"\i@mw wshithe vefichoderie
transport and shipaae i Adsoat withrdhie peas artiaueBaHON, gmaabaj pesitioninggatihaneticle
within the res“C'%&%lad?%%%&%[SE‘%'L‘S&%B@B&% el8 é%mho aE’t Hs yired to be precise

because the reticle is precisely centered by the struc ures t at ocate étmle Additional

advantages and'HEVEI & &tHTEs St e H%ﬁlﬁ%ﬁ?’%@éﬁ%ﬁﬂ%ﬁ’a‘ﬂ P@G*’i’fﬁ?ﬂé‘%@é@ﬁbtlon
which follows, afd dropaetinglivbecomeapparéint td throse skilediinfities astivpon examination of

the following or may.be.lgasmeddyhiacticentihe vention: Jhe-pRissts.And:advantages of

the invention may be realized and attained by means of the instrumentalities and

combinations particulafly pointed ut |n Q%]%%Pebgggp a%é%ls S. EQ% ny (—gntlon ma %eas\ﬁ:]lge;

in its different embodiments as fo‘i 25 A container for ho Ing retlclgs ?ﬁleyretlcTe
periphery, & top%ﬁ%fc@’hﬁeﬁoﬁﬁﬁ?%dﬁ%é | @H@%ﬂﬁﬁ’c@z%ﬁ%%%%lf‘@%ss%ﬁfép edge
and a bottom edgsctite belontéineticiomplisinogsadasebhastng.a periphery, and a top upwardly
facing horizontal surface with a plurality of contact elements extending upwardly, the contact

elements having a ronrdagtopsuiiaeeJai-angagng hexalice;en tbeheliom.auriace, the
base plate 12 fyrther haying Qa(}%lhjl %%QSIQDOS{%Q‘O tiobn%g to nstrgla(ln%he erl he{e}{ Qf the

reticle, the top surfaces of the contact elements and the pIura pos s deti nlng 4 reticle
seating posmoﬁ“efﬁ]e upwardly facing horizontal surface further having a sealing surface
extending around the base at or proximate to the periphery of said base; a cover for engaging
the top 5 stitface of thidvbeiseqientiatorivhaniribspopiate fenphef yahorebyrdefiningparinterior

for with a bevel stanted toward the reticle seating position.

The above containers wherein the posts have a vertical portion that is laterally
adjacent the side surface of the reticle when the reticle is seated in the reticle seating

position,

20 The above containers wherein the bevel of each of the pluraliiy of posts definss the

reticle seating position whereby the reticle seats on said bevel portions.

The above containers wherein each of the plurality of contact elements comprises

a sphere.

The above containers where in the sphere is press fit downwardly intc 2 racess or

25 bole extending downwardiy from the top upwardly facing horizontal surface.

The above containers wherein the botiom plate has a plurality of holss from the
bottom side of the bottom piate for recetving the spheres each sphere is heid therein by set

BCTEWE.

13



holding the reticle, the cover having a downwardly facing horizontal planar sealing surface for
cooperating with the sealing surface of the top upwardly facing horizontal surface of the base
to create a seal therebetween when said respective surfaces are in contact. The above
container wherein the base plate is formed at least primarily of metal at 10 the and wherein
the top surface is continuously planar and integral from the sealing surface to below the reticle

seating position of therketicle. ThaaReve.entangramhereinthedownwargly. facinahprizontal
planar sealing sugace is formed of C{’r?tal whereby. there seal bet /een the basde and cover is

Tihit fhe ouier cover o defme an nteror, the outer cover er bage sized 1o receive
metal to metal.vi ]Jf'he above Con(%alners W]herem e posts are ormedbosfmeetaf anda]have a

top portion withH& BevergiEamee toward the reticle seating position. The above containers
wherein the posts have a vertical portion that is laterally adjacent the side surface of the reticle
when the reticle is seédtedanthe:vetitiersedtingn positior: 2@Mheabeovewcdntaiievsrichizrein the

bevel of each ofhe pluralifi QlROsE A6 NCShe iﬁ%@'%@%%&%&%?ﬁ&ﬁo%@&%ﬁa 1geticle
0

seats on said bevel portions. The above containers wherein each of the plurality of contact
elements compfBe§£a%BéFE T he above containers where in the sphere is press fit |
downwardly into a recess or 25 hole extending downwardly from the top upwardly facing
horizontal surface. Th&*aitve CHHBfHFeIe R ¥ FRe bORGAVEIRE itk apkiratsFEEHbles from
the bottom siderefiihediatiamoptate for receiving the spheres each sphere is held therein by
set screws. 13 The above containers further comprising an outer cover and a door receiveable

within the outer coverri@ defiRecandnterionethe eitercovenanadauier-Rasasizad.te-teceive the

above contajners, The ahove containers whetein the.cover comnrises.a plurality of vertically 5
moveable reticlé posts sffldga%fiyv oditioned in the cover, the posts positioned to engage the top
edge of the I‘e'[iéf‘é‘.cie seatg positot.

The above containers further comprising a piurality of members attached to the
container and movezhle 1aterail}g each member biased inwardly for constraining the reticle

n position,

15 The ahove containers further comprising = filter for pressure equalization, the filter
not having filtter media and having a pair of confronting pianar surfaces separated by 2 gap
‘providing a diffusion barier, the filter providing a pathway from the interior of the

comtamner to-the extertor of the coniainer.
The above containers wherein the gap 18 .001 to .007 inches thick.

20 The above containers whereln the pathway is tortuous having a plurality of corners

and path segments.

The above containers wherein the pair of confronting surfaces are fixed to one

another and are located on the top surface of the top cover.

The above containers wherein one of the pair of confronting surfaces is part of the
25 tiop cover and the other is pari of the base and wherein the filter is only operative when the

fop cover is seated on the base,

14



The above containers wherein the each of the moveable reticle posts are resiliently positioned
in the cover. The above containers wherein each of the moveable reticle posts has a beveled
10 portion to engage the upper edge of the reticle to urge and constrain the reticle into the
reticle seating position. The above containers further comprising a plurality of members
attached to the container and moveable laterally, each member biased inwardly for
constraining the reticle in position. 15 The above containers further comprising a filter for
pressure equalization th& filfeFRBIREY HE it SPHRESRE afd 14UiRRy LpaichFeBRIFOMINY planar
surfaces separadéiddny acgaprepravigmigreediffusidhitbagtientirefiter prowigihgual pathvway from

the interior of the sgantainekte the exirien Abths.containgr LbsARovs containeis wherein the

gap is .001 to .007 lnche(f thick. 20, The agove containers wherein the pathway is tortuous
. hd E‘.I‘F‘D(’y Sa1d contayicr Of({ anm L3 IS an mmn COI’E%%GI’. . : :
having a plurality of corners and path segments. The above containers wherein the pair of

confronting surfaces are fixed to one another and are located on the top surface of the top

cover. Theabove contifBrEaiarEnTs & grih& p G EBhFORtAY Jerfacsensiamsr the 25
top cover and thierdgthesfisspéichofithiebbraseiamichyyhereimthie bltermismeidly saferativesvhen the top

cover is seated,gndheRaserd4 1Re-2R0MeCARIAIBSLS [Urther comnyising.an additign container

comprising an additional container top portion and an additional container door receivable and

latchable to said top ort'g)n the a,dditio?al co%tai[ner sizedilq receive th[e container of claim
. € above Co 'i&mﬁif WHereln, e op Cover o 'i§ .Fﬁé@l’ I aINeEr co{%nses i .
15, whereby said container of claim 15 is an inner container. e above containers wherein

the additional GRS (5psEHISRPTTENIBE A PrsEatfigebhtesmémemsiiser extendnit
downwardly orpasitinsitie surfactofbgaitbtep iporticon, andwherein saitkiesitientr-magppers
engage the topgg@\é@ﬁigmp%g&g[e%g@iner. The above containers wherein the top cover of the
inner container comprises a plurality of vertically moveable reticle posts slidably positioned in

the cover. the posts A container for holding reticles, the reticle baving a periphbery, a top surface, a

bottom surface, 2 side surface, four peripheral corners, a top edge and a bottom esdge, the
container comprising a base having a periphery, and a top upwardly facing horizontal
15 surface with a plurality of spheres disposed in the base, each of the spheres positioned
primarily below the upwardiy facing horizontal surface, the contact elements defining 2
reticle seating position, the base having an upwardly facing sealing surface at or proximate
{he p@riphery of the base; a cover for engaging the top surface of the base plate along the
base plate periphery, thereby defining an interior for holding the reticle, the cover having a
20 downwardly facing sealing surface for cooperating with the sealing surface of the top
upwardly facing horizontal surface of the base to creats a seal therehetween when said

respective surfaces are in contact,

The above containers wherein the sealing surface of the base and the sealing
surface of the cover are both metal wherein a metal to metal seel is formed when the

25 respective surfaces are engaged.

The above containers wherein the top cover is primarily formed of a polymer and

the sealing surface of the top cover is part of a metal ring secured {0 said polymer.

The above contamers wherein the base has a plurality of posts fixed into the base

positioned adjacent the reticle seating position.

[y
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10 positioned to engage the top edge of the reticle, and wherein the resilient members engage
said vertically moveable posts, A container for holding reticles, the reticle having a periphery, a
top surface, a bottom surface, a side surface, four peripheral corners, a top edge and a
bottom edge, the container comprising a base having a periphery, and a top upwardly facing
horizontal 15 surface with a plurality of spheres disposed in the base, each of the spheres
positioned primarily bel%w the utgwarglglg/ falgjlélg horizontal surface, the contact elements
defining a reticle seating position, the base Raviig A LpWATER Tachiy &daifiy Sifrfaddcat or
proximate the péYiphepyobaie baseveesvdoforaritagirgsitestobsuifaseniths basesplate
along the basesplgtedpetiphenynthesehy deflivingandnteranferholdinstheeticle, the cover
having a 20 dowpngidle (pgingsealing.surface arcospelaling wiin ihe, sealing surface of the
top upwardly facing horizontal'surface of the base to‘create a seal therenetween whén said
respective 5{1/ rfaeesCAMBeiFP RO AL PR ABEwalCBFexi e SRRss e akiing: suifaeandf the
base and the sealindinsuiface tof thefceverara:hkoth metabwhereinasmatatiarmetahsaal is
formed when the.;25.(esReRstive slifaces.aie 6103066, Lhe shavscontainers wherein the top

cover is primarig formte | of a. 1(1)I mer and the sealing surface of the fop cover Is part of a
metal ring secufed to said B%rign?  OTHhE Yo v CohtHirnBrasR SiaiinRE <Y Radumiaality of
posts fixed into echasdagsoritio medpheiadentith dedticlesscatimgrpositioding $ré mtioyeicontainer

for holdingreticiesein sombinatienwitivareticles e reHce Hang.2 Periphery:a R.surface, a
bottom surface, a.side psglg@aggl four peripheral corners, a top edge and a bottom edge, the

, 1 20T i o cre e &
container comprising a base h%vmg a periphery, and a top apwardny facing HOTiZoRtaTsurface

with a plurality SPEPFRTSERFEPESEERTIAG B&SBaS each of the spheres positioned primarily
below the upwardly facing horizontal surface and extending above the surface a distance of
.002 to .007 inches, thescintactosieréntswitainify scrbiticleadeatingtipositiomdhie:bagehaving

an upwardly facingsealingsuHaceah asnRiaximate the periphery of the base; a cover for
engaging the top surface of the base plate along the base plate periphery, thereby defining an

interior for fzolding the, rgticlenthmen: pod for reticies comprising an inner pod and an outer pod, the
inner pod comprising & base and a cover that cooperates with said base, the inner pod
having a reticle seating position therein, the outer pod comprising 2 container portion and
a base cooperating with the container portion, the outer pod sized for receiving the inner

pod.

20 The above dual containment pods further comprising a pressure equalization

means that does not have filter media.

The above dual containment pods wherein the pressure equalization means

comprises a diffosion fitter having a tortuous pathway,

The above dual containment pods wherein the reticle is positioned close enough to

]
N

the top surface of the base of the inner pod to provide a diffusion barrier io preclude

particles from reaching a reticle face facing the top surface of the base.

The above dual containment pods wherein the base of the inner pod comprises a
plurality of spheres upon which the reticle seats, each sphere primarily positioned below

the top surface of said base.
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10 cover having a downwardly facing sealing surface for cooperating with the sealing surface
of the top upwardly facing horizontal surface of the base to create a seal therebetween when
said respective surfaces are in contact. The above combination wherein the sealing surface of
the base and the sealing surface of the cover are both non-elastomeric. 15 A dual
containment pod for reticles comprising an inner pod and an outer pod, the inner pod
comprising a base agl a gayerdfial egonerales nithsakhag: . e longr.paghayng a reticle
seating position therein, the outer pod comprising a container portion and a base cooperating
with the contawaﬁﬁ‘?ﬁgﬁl%e outer pod sized for receiving the inner pod. 20 The above dual
containment pods further comprising a pressure equalization means that does not have filter
media. The above diib¢ evrveadnmesntpodsiahéraibethie Hrevsors eywidiationmeanstieomprises
a diffusion filtegaaving a tortuous pathway. The above dual containment pods wherein the
reticle is positioned close enough to 25 the top surface of the base of the inner pod to provide

a diffusion parrier to preglude, particles.fram,reashing aJelicls.f2ce facing the tan suface of

the base. The above dual containment pods wherein. the base of the inner pod comprises a

plurality of spHer&&potH Wkt 8?1‘%18%3&8 o St o8 BB R AR Ay 150 é“ff‘é’nt@?i B&ow the
top surface of refitidraser b8Thbebpvercozheomtaddnment pods wherein the spheres are
comprised of polyamide-imide. The above dual containment pods wherein the spheres or
rotatably mounted inrthe:toaseiubl Therdahove dual eastainmenbpaodsinherein thedopoaover of

the inner pod coMPISES AR Hgﬁy%yﬁgtn\é%fy?@é MJ&%W%%&%@Q&L@B%E%@'Q@QMPQ&%Q”ed in

the cover, the posts  positioned to en e to he reticle The above dual
containmefit pBYE WHEHER e B bso?ﬁac??%‘f e OBWfé’rOBd’Hﬂ‘c%Bﬁéjéglﬁl’pclﬁpéﬁthf Members
positioned to engages thedpertically moveable reticle

The above dual contamment pods wherein the vertically moveable posts are
resiliently mounted to the top cover with a bias toward the reticle when the posts are

displaced from their normal position.

oy
Ly

A reticls contaimer comprising a base and a fop cover, the base having a plarality
of reticle engagement members for supporting the reticle, the reticle engagement member

~comprised of polyvamide-imide.

The above reticle containers wherein each reticle engagement member is
configured as a sphere positioned in the fop cover with a portion of the sphere below a top

20 surface of the base.

Brief Description of the Figures

FIG. 1 is an exploded perspactive view depicting a container equipped with a

reticle support mechanism according to an embodiment of the invention;

FIG. 2 is a partial cross-sectional side view depicting the reticle positioning and

25  reticle retention balis of FIG. 1;

FIG. 3 is a partial plan view depicting a pair of reticle positioning balls of FIG. 1;



10 posts when the inner pod is seated in the outer pod with the top portion of the outer pod
engaging the door. The above dual containment pods wherein the vertically moveable posts
are resiliently mounted to the top cover with a bias toward the reticle when the posts are
displaced from their normal position. IS A reticle container comprising a base and a top cover,
the base having a plurality of reticle engagement members for supporting the reticle, the

reticle engagement rpember, somprised f Ralyamidemide, Lhg AbQYE reticle containers

wherein each reticle en agem,ent member is configured as a sphere posn?oarl;‘eeéefﬁ% ¢ top
cover with a po%g%d]élfef%@ dPhare™58ow a top 20 surface of the base. Brief Description of the
Figures FIG, | is an exploded perspective view depicting a container equipped with a reticle
support mechanism &€éoréfingadanrisadirasinos kiekipvbntbpurriGodig anpartialary
cross-sectionaksigdeiiewddepictiagithe reticle positioning and 25 reticle retention balls of FIG.
1; FIG. 3 is a partial plan view depicting a pair of reticle positioning balls of FIG. 1; 17 FIG. 4 is

a partial side view depisting a aich.and laad basaesarding: anexamplany smhediment of the

invention; FIG..5 is‘alpartial. side view depicting a'latch and’load bars according an exemplary
embodiment of the mvention; 5 FIG. 6 is a schematic view of the spherical projection in an
embodiment of the invention; FIG. 7 is a plan view of a contiguous pair of spherical projections
inan embodiment of tHe InlfeAtRIAR FeY Sista SrisupswreT aoEortigirsLIsTsimtisrs phetical.
projections forsmabdmient dimomealithic structure according to an embodiment of the invention;
FIG. 9 is a front sectional view illustrating the embedding of a spherical ball in the base

according an exemplary emhogimen-obthe:instatdhaantiombherical projections formed as 2

10 monolithic stricture according to an embodiment of the invention;

FIG. 9 is a front sectional view illustrating the embedding of a spherical ball in the

base according an exemplary embodiment of the instant invention;

FIG. 10 is a sectional view illustrating a reticle resting on a pair of configuous

spherical projections;

15 FIG. 11 1s sectional side view depicting an auxiliary convex projection providing

an abutment surface to the reticle self-positioned on the spherical projections;

FIG. 12 1s a plan visw depicting the auxiliary convex projection according io an

exemplary embodiment of the invention;

FIG. 13 is 2 schematic illustrating the tangential contact between the edge of the

20 reticle and the spherical projections;

FIG. 14 is a partial cross-sectional side view depicting the reticle supporied on the
auxiliary convex projection on the base and contacted by the reticle retention ball on the

door according to an exemplary embodiment of the invention;

FIG. 15 1s a perspective view of an assembly of a container in an embodiment of

o]
Lh

the mmvention:
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FIG. 10 is a sectional view illustrating a reticle resting on a pair of contiguous spherical
projections; 15 FIG. 11 is sectional side view depicting an auxiliary convex projection providing
an abutment surface to the reticle self-positioned on the spherical projections; FIG. 12 is a plan
view depicting the auxiliary convex projection according to an exemplary embodiment of the
invention; FIG. 13 is a schematic illustrating the tangential contact between the edge of the 20
reticle and the spherical projections; FIG. 14 is a partial cross-sectional side view depicting the
reticle supported on E&é %‘lgx?ﬁ 1F}tlsé<5?’nd\?(tea>l<1 6?83]185 f%ﬁ%ﬁn %é 856 aril%' (?érllrféné od %ﬁﬁﬂ reticle
retention ball on the door according to an exemplary embodiment of the invention; FIG. 15 is a
perspective view of AH-asSErAbRI IS TRHRIBTHERIN Enoe MbEHHER C6F 195 the invention; 18 FIG.
15A depicts the detail of the retainer mechanism of FIG. 15 in cross-section; FIG. 16 is an
exploded perspectivElview iofthaspiaiatditrepcof vl Gevl 5f EiGomaidy ahF&xpldded perspective view
of the container of FIG. 15; FIG. 18 is a side elevational view of an inner pod of a reticle carrier
according to 5 an emopdimentiof thednventien; #7116 .4 sancexpiade dpenrspeetive: view of the
inner pod qf thg reticle carrigrof. EIG. 18; FIG. 20 is a cross-sectional side view illustrating a
locating pin according to an embodiment of the invention; 10 FIG. 21 is a perspective cutaway
view of an inner podig. ap.auter pofl according (o embediments of the invention; £1G,.22 is a
perspective view of a‘cover of afi ner poaror a reticle carrier accor ing {0'4n émbodiment of
the invention; El&.123 is a perspective view of the door or base of the inner pod reticle of FIG.

15 18; FIG. 24 is a perspective view of the base or door of FIG. 23 with a reticle in place;
FIG. 20 is a cross-sectional side view illustrating a locating pin according to an

embodiment of the invention;

10 FIG. 21 15 a perspective cutaway view of an inner pod in an outer pod according to

embodiments of the invention;

FIG. 22 is a perspective view of & cover of an inmer pod of a reticls carrier

according to an embodiment of the invention;

FI(. 23 is a perspeciive view of the door or base of the inner pod reticle of FIG.

15 18;
FIG. 24 is a perspective view of the base or door of FIG. 23 with a reticle in place;
FIG. 25 is a pariial plan view of the base of FIG. 24;
FIG. 26 is a cross-sectional view taken at 26-26 of FIG. 25;
FIG. 27 is an embodiment of 2 spherical proirusion according to the invention;
20 FIG. 28 is an embodiment of a reticle locating pin according to the invention;

FIG. 29 is a perspective view of a rigid seal ring heving a reduced footprint in an

embodiment of according to the present invention;
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FIG. 25 is a partial plan view of the has-- of FIG. 24; FIG. 26 is a cross-sectional view taken at
26-26 of FIG. 25; FIG. 27 is an embodiment of a spherical protrusion according to the
invention; 20 FIG. 28 is an embodiment of a reticle locating pin according to the invention;
FIG. 29 is a perspective view of a rigid seal ring having a reduced footprint in an embodiment
of according to the present invention; 19 FIG. 30 is a cross-sectional view of a guide post in

Is %chross-secgonal. E}{i%\g of the Eocating

cooperation with the rltg‘!jd 56 %l a@zqgs%];c!l%ilo%eﬂ%xge;w!:é 1 ?:t;.]}d in ?ogp TELon Wi !

pin detail of FIG, 29; FIG. 32 is an exploded perspective view o ual contanment Spﬂ(‘rild
according to 5 thé TVERton; FIG. 33 is an exploded perspective view of the pod of FIG. 32
illustrating the underside of the components; FIG. 34 is an exploded view of the top cover of a
reticle pod according ¥é‘the irwentionsib02FiGy 35ts & perepactiveivel 624 ;plate forming part
of a diffusion filter according to the invention; FIG. 36 is a perspective view of a plate forming
part of a diffusion filteFiuithrais tortitplis-patisirseidhereon accordingitethepiiventianihlG. 37 is
a top plan view gf the top.cover showing a diffusion filter according to 15 the invention; FIG.
38 is a perspective view of an embodiment of the invention; FIG. 39 is a top plan view of a

tortuous path diffusion, filtey,an one of the sealing surfaces of a retiZ% od according to the
invention, FIG. 40 1 4 Hosa Setgi BAEe A SR A0a0 51 Lo 401 o Fics TR Rematic
of a tortuous paFFERfitRsTE M fifteFwEBle for the application and according to the invention

herein. Detailed Description of the Drawings References to relative terms such as upper and

lower, front and back Fléft ¥hd rgletpioded view of the top cover of a reticle pod according to the

nventior;

10 FIG. 35 is 2 perspective view of a plate forming part of & diffusion filter according

to the invention;

FIG. 36 is a perspective view of a plate forming part of a diffusion filter with a

tortuous path insef thereon according to the invention;

FIG. 37 18 a top plan view of the top cover showing a diffusion filter according to

15 the invention
FIG. 38 1s a perspective view of an embodiment of the invention;

FIG. 39 is a top plan view of a tormous path diffusion filter on one of the sealing

surfaces of a reticle pod according to the invention;
FIG. 40 is a cross section taken at Hne 40-40 of FIG. 39;

20 FIG. 41 1s 2 schematic of a toriuous path diffusion filter suitable for the application

and according to the invention herein.

Detailed Description of the Drawings

References to relative terms such as upper and lower, front and back, left and right,
or the Hke, ars intended for convenience of description and are not contemplated to Limit

25 the invention, or its components, to any one positional or special orientation. “Counect”
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or the like, are intended for convenience of description and are not contemplated to limit 25
the invention, or its components, to any one positional or special orientation. "Connect" 20 and
"engage" and "attach" and various forms of these words when used herein do not require
direct element to element contact unless otherwise inferred or required by the context,
intermediate linking components may be used and still fall within the intended meaning of
these words. All dimensions depicted in the figures may vary with a potential 5 design and the
intended use 8F%h SPERETic BB L o T ifRFE L SO SPaRiTG° FETIE &¥ope
thereof Each ofahie ddditichaldigtresand metiodsidiscibsedsendinahay beursédyseparately,
or in conjunctignwith-ethetdeatines andmathads.o.pravids.inproved.gantaingrs,and

methods for m&l&i&l&%’% Q%i%rgg,e Eﬁ. e. Thereﬁfor.e ombinations of 10 feaé%res and methods

. ENSIONS (epIClad m ihe 1 ©8 T vary with a potential
disclosed herein may not be necéssary to prac & tfhe ihvention in its ' broadestSense and are

instead diSclosetemrerklicitripaiticiiany deseipaveprasshudibve Bmbodimbats Gpfemnstant
invention. Refestingde:-dd&ncted container 100, used for storing and transporting a reticle 110,
generally includes a base 120 capable of engagement with a cover 130 to form a 15

hermetically sealed gpglogulie 124:461G- Asuitable foncantainingihareticle,110. The

particular reticle de {gted in FIG. 1tiis ent%rali rectan ulardin stha e, havin . four corners (e.0.
corner 290). Container Tod fGPRBFITEINHEs RIBtcRTAD rStATTERY SoUpIBE Y5 ThEESSH 120.
Latch 140 is stf&ptedtdremevadiyiohaipan the eigageniant béwednthwaborti2e cdnd the
cover 13Qragatastexternakioadsenaaunterad oy ihe:coniaine fLRL-eisring shipping 20 and

ransport. Retigie 0.l loqated-Dy.and supeaitedngareacn ale (INers 200 a0, (etcle

positioning members 180 mounted to the door 120. Reticle retainers 200 extend from the
cover 130 are BPSGGRTNIES REAMSRTVIE#/E-reticle 110 upon engaging the cover 130 with the
door 120 as seen in FIG. 2. Reticle 110 is thus secured between the reticle positioning
members 180 and tR&fEtg& fetaiher§200R B R etiddor $OTmageh aveseriva pretieindd. surface
210 opposite g:seanndchidekingasurfaceblspacag-aparifirom thedirst patternge.surface 210

oy a lateral suflgge 30 Elfat Refiaimen sfecs ARHIckdiRiRiriabe Witke 50 Arst and
I?articular reticle depicted 1m FIG. 1 is generally rectangular in shape, having four comers

(e.g. corner 290). Container 100 further includes a latch 140 rotatively coupled to the door
120. Latch 140 is adapted to removably maintain the engagement between the door 120
and the cover 130 against external loads encountered by the container 100 during shipping
20 and fransport. Reticle 110 is located by and supported near each of the comers 290 on
reticle positioning members 180 mounted to the door 120. Reticle retainers 200 extend
from the cover 130 are brought into contact with the reticle 110 upon engaging the cover
130 with the door 120 as seen in FIG. 2. Reticle 110 is thus secured between the reticle

positioning members 180 and the reticle retainers 200.

25 Reticle 110 may have a first patterned surface 210 opposite a second chucking
surface 220 spaced apart from the first patterned surface 210 by a lateral surface 230. First
patterned surface 210 intersects iaterallsurface 230 at first and second lower pair of
paraliel edges 240 and 260 respectively. Second chucldng surface 220 intersects lateral
surface 230 at first and second upper péir of parallel edges 270 and 280 respectively.

36 Typically, first and second lower pair of edges 240 and 260 are paralle] to respective first
and second upper pair of edges 270 and 280, each corresponding pair of parallel edges of a
surface biends with the other corresponding pair of paraltel edges at comnesrs 290 which
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parallel edges 240 and 260 respectively. Second chucking surface 220 intersects lateral
surface 230 at first and second. upper pair of parallel edges 270 and 280 respectively. 30
Typically, first and second lower pair of edges 240 and 260 are parallel to respective first and
second upper pair of edges 270 and 280, each corresponding pair of parallel edges of a
surface blends with the other corresponding pair of parallel edges at comers 290 which 21
may be radiused. The patterned surface 210 may be etched with a circuit pattern (not
depicted). Thé&"BhOERATTSHrfadE DEHFHMy HETset 32y PErEFErtE SurSEE HURHEFHB
manufacture awagidtaindlitig ofithiemetictéict- 62 xam pleysdriace 2R:=maybédaeldrinzahe

electrostatic chugle. Altbongh the.ipventionisideseribed.with referense fo ajegtangular 5
shaped reticle,. it will be apparent to on%of skill in thg art that retlcl?s of all shapes gre within

the scope of tRETAVERTISA  ReticiBS#Iay D&Y BUPArs HSEHrRreA o 5T Golkat B &§tite shaped
reticles. Referfivppdo G St Yidirs 3primdiaisotitlusaiated Gttt raticte goditibmirrgermembers
180 extend framase 330-Q17 an inteniRnsudace 340 8f the deal120:iHatesigsikdsurace 340
forms a bound%r 0&};‘%@%}%{?@“9 124 formed when cover 130 engages with door 120. In one
embodiment, r ticie p85|t|on|ﬁg members 180 comprise a plurality of substantially identical
projections 330 (e.qg. a plurality_of balls or hemispheres) each. having a spherical surface 335,
arranged in a regulga%&f)e SriCort the hisfior fﬂ?fg&g f-}%[’(%%fe?h‘é‘ bage 1238 ThEFiEssions 330
are located arveeuirere i diorreaiddrsuppert itheoreticleta b si8isroidmelidthiygoiRiersi®eralong

portions of thewfirsi-and seeonddewerpRaimotatges 240:andi26Q:suehthal the:fisst-and second
lower pair of efdges.240 and 260 are disposed in.a tangential relationship to and.in point
contact with, g%ﬁle?i%?alqsnu??éqeer%g)%%%n.e%r?ﬂ%?% “conta n%lf T%dsrzg/ be’ %?%aari%?bhsﬂé%ag Pes, one
embodiment iftistFatedinderes?) aepiciens tOhtsher 1B MRV P A S RapEIREgEN Sy
conforms to thevshapeiefithesneticles 17 Qrinnthdti2 Otz el paescorier 366 enBoverk30 that

correspond togogners¢99:f theseticlesh 10, 1n.ihis-fMbediment «Paits &f fRhariea frojections
330 are I?cated roximate each Sﬁrager 360. ofg %23% ;,,20 with reticle 110 being goosmoned
a ['su

inside enclosti8 T G ST E SAtatt &P REHE e %Odié‘}(mfé\rt%aérrﬁé? Y6 4re
disposed in suhéiinatiaratighiehtsiitd teeonddaiero 360 sAzco Vel AR Asdalintedd in F1GS. |

and 3. tangential refationship to and in point contact with, spherical surfaces 335. While the

container 100 may be of various shapes, one embodiment illustrated in FIG. 1 depicts a
container 100 having a shape that gensrally conforms to the shape of the reticle 110 in that
20 it includes comers 360 on cover 130 that correspond to comers 290 of the reticle 110. In
this embodiment, pairs of sphericat projections 330 are located proximate each corner 360
of base 120 with reticle 110 being positioned inside enclosure 124 so as to contact
spherical surfaces 335 such that corners 290 are disposed i substantial alignment with the

coraers 360 on cover 130, as depicted in FIGS, [ and 3.

]
¥

Alse, as depicted in FIGS. 2, 3, 6—10 and 13, each pair of spherical projections
330 is positioned and/or mounted so that each spherical projection 330 15 located adjacent
to zach other on either side of one of the two diagonals 332 (dotted in FIG. 1) extending
between paired comers 290 on base 120 of container 100. The projections may be formed
by spherical balls 330 embedded in the base 120, as illustrated in FIG. 9 for exarple, and
30  presenting & spherical surface 335 or they may be formed by convex surfaces 336 depicted
in FIGS. 6, 7, 8 and 10. The convex surfaces may be integrally formed with the contatner.

In this configuration, each contiguous pair of spherical balls 330 presents complementary
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25 Also, as depicted in FIGS. 2, 3, 6-10 and 13, each pair of spherical projections 330 is
positioned and/or mounted so that each spherical projection 330 is located adiacent to each
other on either side of one of the two diagonals 332 (dotted in FIG. 1) extending between
paired corners 290 on base 120 of container 100. The projections maybe formed by spherical
balls 330 embedded in the base 120, as illustrated in FIG. 9 for example, and 30 presenting a

spherical surfage:33& orsthey maybe fermed hysccenvexswiacasi336Aepisted #RIGS: 6, 7, 8
and 10. The corell\llc%s%r{%es maxgg)s?# %%%g%!J%C%ogﬁraed with the container. In this configuration,
alls

. d b .
each contiguous pair of spﬁ%rlggl presents complementary 22 portions 337 of

spherical surfaces 335 that generally incline towards an interior of enclosure 124 and towards

interior surface 340. TAKBh'18GRThEF (RS BEMHBIEM BRI poritHs ™8y Lamsidteirfetite

locating and positioming strgotarehwiereirearietitleslidinpasitiche droeritherspbenod30

D30 substanially il e o S o et L o e il
supstantially with .tne C IS over ontainer .placement or tne reticle

110 onto the reld HSER ORGSR B) e 175 FERETREL Kb R e G b

retained within Hé faticlepeisitionirgorvehipevsersiorirgtatid séeknd lower (appepair of

edges 240 (27Q}aned260:20R0 y«are: therehyndispased substantiallysplanpicaadpasalehto 10

interor surface s A SOnIRLIGY oA, PAC oL sk 40K pSARNCANSAPRST) AR edes

240 (270) and 260 (280) are placed in point contact alonl%gtangent at complementary

portions 337 of BISHETIEARSE it e 355 "B HERR R ATENE . 23 SHPbIeR e RY$8PBF Spherical
balls 330 is seledtet 1W8kEXPitheiréticl2300=at alpredefiped: height: alvoyeriregior Sdfface 340,
Ets depictertlﬂ in %L@rp%n?ﬁ&ﬁ@%@r%@ mff%gﬁéﬁé%&l@a@g@?sﬂbﬁs@@é}ﬁ% Qihﬁ?i@@. barkigsA00
etween the retigle oar iffusion barrier 400 is sized to inhibit or present a
barrier to the ditﬁ%}s?\%] gW%SP %daﬁ%:{ge%s%lfg %F?gcgf%)s%ﬁp Egéerﬂeéif Iftio%z)t teargﬁeéeéglgé%%”me

particles to takeéIverigiecp athranty fotrririedgatéed Suffaee O e rehid 1 T Hieedy
dimensionad geosninirietinay bextidi et twplact-otibie sphatdabprajeciionso?0:330 4meffect

the same positigning, iNGHgn W@J&éﬂaﬁf” [nly @9@%@8@&%&#"3 e LetiGle Qe 0k

example, a cone or frustum geometry will engage the lower pair of edges
barrier 400, thereby caustrig the particles to take alternate paths away from the patterned

surface of the reticle.

Three dimensional geometries may be utilized in place of the spherical projections

20 330 to effect the same positioning function while making only point contact with the
reticle 110. For example, a cone or finstum geometry will engage the lower pair of edges

240 and 260 and provide oniy point contact. Other geometries may become evident to the

skilled artisan.

Reticle retamers 200 are mounted on or otherwise extend from the cover 130, as

25 illustrated m PIGS. 1 and 2. As can be seen in the cross-sectional side view of the
container 100 of FIG. 2, each reticle retainer 200 comprises a spherical retainer projection

410, which may be a ball, with a spherical bearing surface 420. Upon engaging the cover

130 with the door 120, a portion of the spherical bearing surface 420 is brought inte forced
contact with chucking surface 220 at 2 pomt 430 on the chucking surface 220, best

30 depicted in FIG. 14, In one embodiment, each point 430 is jocated so {that the Hue of
action of the force exerted by the chucking surface 420 at the point 430 passes through one

of the diagonals 332 of the container 100 so as to prevent asymmetric loading of the
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240 and 260 and provide only point contact. Other geometries may become evident to the
skilled artisan. Reticle retainers 200 are mounted on or otherwise extend from the cover 130,
as 25 illustrated in FIGS. | and 2. As can be seen in the cross-sectional side view of the
container 100 of FIG. 2, each reticle retainer 200 comprises a spherical retainer projection
410, which may be a ball, with a spherical bearing surface 420. Upon engaging the cover 130
with the door 120Q,.a portign of the spherical bearing surface 420 is brought into forced contact
with chucking sﬁ??gzeg\ﬁ%glﬂlghgg?ﬁ egg%)r(%%lc g (t:lt‘l}ﬂl@k%nogm s&ﬁ?fée(t:lélkﬁ ! tb%%’tgézbe 4RBicted in FIG.
14. In one embdthifiint ©HchFOHOAEY iscrstsbersesthae tsadineostioastoneoh e foreedexerted
by the chuckingseirtdce 42G.at e printidI0passes thiougmoneatihe:diagonals332 of the
container 100 so as to prevent asymmetric loading of the 23 reticle, which might cause the

reticle to tilt up from thexeticle-pesitioningsmembers.480; Refigle 110dsitheraby figidly.

secured bet\é\/eelgl1 th(af reticleﬁgoslitionin nmetmbers 1800 and. the reticle retainers 200 when the
cover 130 is broUght Into SRGAg e ERE A TS G5 8re BB B BHEA AT TSt S8 3R
spherical retainé¥pieje cicheAper d\epe & maiufdc firese i cwbpdirtict et t:generating
material and pregsefitintecibeisd espestive:ecatinns:0B:ts:dR0k120F ang:caveril 3Qmh.an
exemplary emb%irpa%g%%f g}eairb\éﬁﬁgtégg c,s@Or}e{gixcé%lL 0] tiog Baggth%pd nﬁ%&%ﬁ%gtb%' 140 can
be the type of spherical balls found in thé raceway of a aﬁ%earing, for exam}cile.p ﬁri/cé

another embodifRfti S et Care3roTerhGTEcs8 ¢ et din v afse fo s FOWIQPLE BeFfigured
to rotate abdut one prsmgrértGcbdespassinithvalighdhecenters of thies balls;ithesebyigausing

the balls to rotatgpan being, contactediy-any.pogtion of the-teficle- Suchan arrangement

may reduce partié:lg:g 2 gener tion %risin ftrto aprgl i%n attendant sliding friction between the
reticle positioning members 180 or retcle retaining RSP R SRy BR & PSS P8 such
an arrangemenfaivatiditiorial Fotisnicsorae cERdaginy prejéction 883 (dotteth inklGa12) 15
may be appropriateihatengagrsitiel edgend athredhag.the: sidseairface pldthe retigle. Another
aspect of the MYENINLEASAISEE RAIG d. ARURINS! YETiGeLRasls, diGale mounted to or

otherwise project from the door 120, The cover 130 cooperates wit ‘the vertlcaT’posts 440 to

register the cover 130 to door 120, enabling repeatable and
9 Anot(_jner agpect ote the ane uone.s depltc):ted m FIG. 1. A plurality of vertical posts

440 are mounted to or otherwise project from the door 120. The cover 130 cooperates
with the vertical posts 440 fo register the cover 130 to door 120, enabling repeatable and
non-sliding contact between spherical bearing surfaces 420 and chucking surface 220 at

20 points 430,

Once the cover 130 is engaged with door 120, the latch 140 is actuated to maintain
the engagement between the door 120 and the cover 130. Referring again to FIGS. 1, 4
and 5, there is ar illustration of a psrapective and side views of embodiments that utilize

two "U" shaped, resilient load bars 460 rotatively coupled to door 120 and spaced from

b
tn

each other. Rollers 470, 480 and a hand-graspable tab 490 may be provided on each "U"
shaped load bar 460. The resilient load bars 460 may be ‘Idnematicahy coupled (not
depicted} to allow synchronous rotation whereby the load bars 460 may rotate in union but

in opposing directions.

In operation, cover 130 is engaged with door 120 and using tab 490 one or both
30 load bars 460 are rotated unti! rollers 470, 480 are positioned over and in contact with

cover 130, as portrayed in FIG. 4. Load bars 460 and rollers 470, 480 are shaped and
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non-sliding contact between spherical bearing surfaces 420 and chucking surface 220 at 20
points 430. Once the cover 130 is engaged with door 120, the latch 140 is actuated to maintain
the engagement between the door 120 and the cover 130. Referring again to FIGS. 1, 4 and
5, there is an illustration of a perspective and side views of embodiments that utilize two "U"
shaped, resilient load bars 460 rotatively coupled to door 120 and spaced from 25 each other.

Rollers 470, 48Q:aada-and Giasnalie iah 480 navbe ovided, o fach.cL, siaped joad bar

460. The resilient load bars 460 may be kinematically coupled (n epicted) to allow
synchronous roBfSrviRe ASHFh & To B4 SURE T aA 0 AR TSR BYE MISPROSFERE
directions. In operition2Covéci8iiz emtaeg et withtd tor 420 sndnusirgdalh490s0nerekiboth 30

load bars 460 afg;fatatesuatibQliersi 4R AB0.Atenasiinned Averand in.contagt with cover
130, as portéay?fgoig FIG. 4. Load b%r% 46 ,agndprgllers 470, 480 are shaped and. 24
dimensioned to Tocate ToSre 7o, 480 &5 As B SpPI S ComPrEdRTEite SHEETEI1%D along
a line or axis 43%epE&sing thHro agfricentaprpbngté 430 tenseemisphériceidearity strigces 420
and chucking suttaegis22Q0With this arrangement, the load bars 460 provide uniform closure
force and locate clamping force directly over spherical retainer balls 410. 5 In. other

embodiments, other Igtching-mechapiams.mayipravidedamping force direstly Qn,the Jegion of

the cover corres %ndiT(% to the enga ement o %hle reticle by the retainer projection’410. In an
alternate emboditent Fepidte d T IS B2 And P4 “thd AR R BEIFH S it ateast one
auxiliary prijectidn 3B1ctigpissee GroxXipatdssplietita Bropetions 3860uhe T tefoopnyesecd
projection 331 hag-distabend:-aad-that pravidgsispabuimentite thapatiernedsufage 210
after reticle 1104s | ilibrium with reti ositionin rs,1.80, thereby constraining
reticle 110 to Iieﬁghg%afg%gg@%nf %\Ilgiéllge %B{lgé%r%da 8%%%2 (5@%2]? e%ﬁéé %%%‘E of t “ed%:S(%)%r[l]\?jkégi('S
projections 331 ffatidresetanasts paranel fBaﬁﬁeﬂ%F%ﬁgﬁé@&Bﬁhld? HEeP1PTeEs Bt rring to
FIGS. 15, 15A H6camgb17, another embodiment of a reticle container 500 according to the
invention is decpicted. A door or base 502 and. a cover 504 cooperate

15 Referring to FIGSE. 15, 15A 16 and 17, another embodiment of a reticle container
500 according to the invention is decpicted. A door or base 502 and a cover 504 cooperate
to form an enclosure 506. A piurality of reticle positioning members 508 are mounted on
a surface 510 of door 502, Reticle positioning members 508 may comprise a plurality of
substantially identical spherical balls 512 arranged in a regular pattern (not depicted) on

20 the surface 510 and dimensioned to support a reticie 514 substantially paraliel to surface
510 by contacting peripheral. non-functional portions of the surface 51 proximate comers

516 of container 500. Reticle retainers 518 are mounted on the cover 504,

As depicied I FIG. 15A, each reticle retainer 518 comprises a spherical retainer

ball 520 attached to the cover 504 by a spring clamp or spring cushion 522. Upon

25 engaging the cover 504 with the door 502, spherical retainer ball 520 is brought into
contact with a chucking surface 524 on the chucking surface deforming spring clamp 522
along a vertical direction. Spring clamp 522 is configured so that it deflects more in the
vertical direction than it does in the horizontal direction. Once the cover is mated to the

door and the latch engaged, the spring clamp 322 prevents relattve sliding between the

30 surfaces even when the container is subject to shock and vibration loading. Reticie 514 is
thereby securely retained between rsticle positioning members 508 and reticle retainers

518 with only point confact between reticle 514 and the reticle retainers 518, Spherical

25



to form an enclosure 506. A plurality of reticie positioning members 508 are mounted on a
surface 510 of door 502. Reticle positioning members 508 may comprise a plurality of
substantially identical. spherical balls 512 arranged in a regular pattern (not depicted) on 20
the surface 510 and dimensioned to support a reticle 514 substantially parallel to surface 510
by contacting peripheral, non-functional portions of the surface 510 proximate corners 516 of

container 500. Reficle yefaings 518, a16, auted, on,ihg.C \a’l%ff%%ed“ﬁrgg‘? Riged i BIS- 15A,

each reticle retainer 518 comprises a spherical retainér ball 520 attac to the cover 504 by
a spring clamp 8FEBHRYRHEFROMSPESUR MO SSTRITTREGHG IPREBEF Str56/t thetd 567502,

spherical retainédball 520 is brought into contact with a chucking surface 524 on the chucking
surface deforming spring clamp 522 along a vertical direction. Spring clamp 522 is configured

so that it deflects moresinsihe;vesticakdirgefionhanibdoasdn taenotaemialdicqetiomOnce
the cover is mated to the. .doar.gpd the latch enga the spring clamp 522 prevents relative
sliding betw%en%?é%é’ §&?f§“§e§§§/‘§ﬁyv3ﬁé%al%ﬁg%“é%%%fﬁ%‘ﬁf%u%%%ﬁ%s %lc“fka glr‘?dn vi ?éfion
loading. Reticle!5$8 §5aHkreB)cstntite Nerit4inBtchathesar TeticiRapoaltio At HiefsBid508 and
reticle retainers(i8 withotntyspeint: cantactl betwestrietiole bbdandithefeticleratainets 518.

Spherical 25 ballsalg.and sphericalrelainer Ralls 2e04may be:maauiacured.om low

particulate generating material and press fit into their respective locations on the door 502 and
cover 504. The'Sifiérnt4Balls and projections depicted in the various embodiments (e.g. 330,
5 331, 410, 512 and 520) may be manufactured from a low particulate generating material. In

an examplé%embodimetft iRl ol particufstéig Bratdang mdtelal is apsrarmiteismigei(PAI), a
reaction productafiyinmetiticanhygice and @QroMiatic diabiine sefhhisealleddiamidadmide”

because the polymerichialnsRmpisesaide.niagesaliemalive il i inkadss,dO One
such PAIl is sold_under the ran_din%me ORLON, is a%_ registered trademarlk of Solvay
Advanced PolyiEAE T ERIBREIE A JIT PErETh SRR SHO FHBHS BRoHY clySEMiReT&RSineering
thermoplastic. Tieagombéiondofiereninaticvhirbupyiand imidentinkaysssareibspomsibie for the
polymer's exceptignadstherol stakilify FheApUce8FRURS!: processable plastic. It has superior
resistance to elevated temperatures, capable of performing under severe stress conditions
at continuous temperatures to 500°F (260°C). Parts machined from TORLON stock shapes
provide greater compressive streppth and higher impact resistance than most advanced
engineering plastics. Its relatively low coefficient of linear thermal expansion and high

20 creep resistance provide dimensional stability over a wide use range.

TORLON is an amorphous material with a glass transition temperature (Tg) of

S37°F (280°C). TORLON 4301 (Bearing Grade), supplied by Boedeker Plastics, Inc. of
Texas USA, may be advantageously vsed in an exemplary embodiment of the invention.
TORLON 4301 extruded PAT is primarily used for wear and friction parts. It offers a very

25  low expansion rate, low coefficient of fiction and exhibits little or no siip-stick in use.
The flexvral moduius of TORLON 4301 15 1,000,000 psi, higher than many advanced
engineering plastics. This grade excels in severe service wear applications such as non-

lubricated bearings, seals, bearing cages and reciprocating compressor parts.

Other grades and compositions of polymers that are structurally similar to PAT may
30 be used without departing from the scope of the invention. In perticular, TORLON

exhibits relatively low particnisie generation ensuring that the envirorment 132 within the
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impart flexibility and elongation, which results in an engineering plastic with exceptional 15
toughness. TORLON is the highest performing melt processable plastic. It has superior
resistance to elevated temperatures, capable of performing under severe stress conditions at
continuous temperatures to 500F (260C). Parts machined from TORLON stock shapes
provide greater compressive strength and higher impact resistance than most advanced
engineering plasfics. Its relatively low coefficient of linear thermal expansion and high 20

creep resistance provitfe HifehIBHARIALTHIREGTEIA frtsiie Hige SPOREONF IR
amorphous mategifigativachtassiy aaisitio rnierapieratares(Figliof HITE (RBOE)TORLON 4301

(Bearing Grade)ispmiaddy-Readgkestiastici.dnc afileXasiaday Readvantageously

used in an exemplary embodiment of the invention. TORLON 4301 extruded PAI is primarily

used for wear and frictigp.parts. It.offers .20 low expansion rate, low coefficient of friction
and exhibits little or no S|i_p-StiC_k]%'Jl L"Fgeﬁn‘%g%%%};%%éllgﬁ%%u ﬁg’%ﬁ}g@féﬂﬁﬁ@&%@ ‘qﬁtﬁo,ooo
psi, higher than HERY Fubareui e b AgsiaeTeaorme prhgwidximids masvaraseice
wear applicationEBUERES (aens HBRBAIS & b SNy, isedls abearigepcages-ariMeEmEnoeating

compressor parisiQieiadsiaii eompesiionsatPelyaess thal are sigiuallysipar ©
PAI may 30 be used.wiw?g)ut1 defpartin ron] the sc,oge of the invention. In_ particular, TORLON
I

exhibits relatively Tow parficUiats Gener At6A BREGANG TRRIHHE ERVTormaris 3 lhifiTthe 26
EUV pod 100 iseiiteiienss srstamiiaipipzadisiiatedfree. Such an arrangement significantly
eliminates almost all particulate generation arising from abrasion due to sliding friction
between tHé reticle pdsitiotingietalminguheiniversahdithenteticleh-IQRI2ON 1is injecting-

moldable but napgessticliye. Inrmbedimentsuhere.static,z dissination.is feduired. g static
dissipative reinfgsré:eq,[pozlixangide-f{gide material sych as SEMITRON (e.g. SEMITRON ESd
520HR) may be advan 5958[_1%@/%58 ) N A e fEh AR S OlAEaR PERSrflering
Plastics ProducBerOplaiEe slaipirereaare\vitiveec obizeattvdico tvelrodinginte epngopobyin s with a

structure and/orprepestias: simiarta:thabe ohd@RLONJaay: alembe.agvaniageaushvised. 10 In

another exgmpl ' & J ion,, spherical balls 512 and retainer .balls 520
emp AR EMbAdment e, DYENION, SERRRC Do L L BNLIGIANEL DRR

may be fabricated from a metal, such as stainless steel. Materi
rotate upon being contacted by any portion of the reticle. Such an arrangement mitigates

sliding friction between the reticle positioning/retaining members 508, 518 and the reticle
514. '

Referting to FIGS. 18 through 26, ermbodiments depicting other aspects of the

20 mvention are illustrated. A container 1099, depicted in phantomn, is an outer package or
pod, configured, for example, as a reticle SMIF pod container such as is illustrated in 1.8,
patent nos. 6,513,654; 6,216,873; and 6,824,916, Said patents are owned by the assignee

of the instant application and are hereby incorporated by reference herein in their entirety.
Rather than holding a reticle, the assembly holds an inmer pod or cessette 1100 which then

25  holds for storing and wansporting & reticle {(or mask) 1110, such as an EUV reticle, and
generally incindes a door 1120 (interchangeably referred to as the base of the pod) capable

of engagement with a cover 1130 to form a sealed enclosure 1132 suitable for containing

the reticle 1110. In FIGS. 19 through 21, the cover 1130 ssals to the base 1120 by way of

a rigid seal ring 1133 that engages the sealing surface 1135 of the base 1120. The rigid

30 seal ring may be secured to the cover by threaded fasteners 1136, such as for exampie cap

screws, that are peripherally disposed adjacent an outer edge 1139 of the cover 1130.
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use in the race of a ball bearing assembly, for example, are candidate materials because of
their relatively high resistance to wear. In yet another embodiment, spherical balls 512 and/or
retainer balls 520 may be mounted to the door and/or cover so as to be rotatable 15 about one
or more axes passing through the centers of the balls thereby causing the balls to rotate upon
being contacted by any portion of the reticle. Such an arrangement mitigates sliding friction
between the reticle po itigxnpgéée}aipir}qhmﬁgb S 5198, 518 and the reticle 514. Referring to
FIGS. 18 through 26, embodiments depicting oth&r &P BFRE SN AvEntibn Lrelitistrated.
A container 1099 '§epitaiietsh pivaptamalis matagien paskagevor pod; cofhfigltedsfossexample,
as a reticle SMikepod eaniaingrsHebeds s ilkst aedia HBc PN NOS2En L3504 6:216,873;
and 6,824,916, SpidRetin e GANELAY (he.a%maee o) el ARRICRID BRGAre

hereby incorporated by reference herein in their entirety. -Rather han Roiding"d etite’ the

assembly holdsTifiTheeRo 8t TdsEsfesProtr mhidirprshrasrolaofaraterinitamtswans porting

a reticle (or masikptlaQirsuehi asan k¥ reticlé pantkigaperaliyinaludes a-8eoftt20y -

(interchangeablyeferehigas dng-nase ef she pad).capanle: afhendagement Wi A gaver 1130
e 1.110. In

to form a sealed quﬁlpﬁurepllgtz SL%jtab[e for containing the reticl 1 . 19 through
21, the cover 1135 Seals {6H€ Bads™L 130 5§ Wy BPA A Yealtiigl1133HhatBhgatls the
sealing surface PE35 ofkRe 1 1026! [eesrigid 8Uasealaifgwitajhbetsecurashtadhe waver by
threaded fastenetrs:486-susch: asiforexample oap \cews-ihatalsnelinheraky.dispgsed

adjacent an outeyedge 1139,0f the ver 1130. 27 An ex loded.view of the FIG. 18
embodiment is de icté% in FIG. 19. The retic élrilil&%a?[g g%?(: éeal%{%d\gﬁ%ds RS S S gular in

shape with a firstSUMEEe’124% Gppdeftecacsssesive Suiracke1po0Spame and Jardhne e first
surface 1210 bystidatéralesarfeiesn 280 1 2 Thefirst suirfacen ERLOniecsects |ateyalswiace 1230

at first and secons)Iwgeainal pasalicharaes 1240 and L 200gspesiively. Secondsgurface
1220 interﬁgcts Iatertgé §uggg§ ]ﬁfo ?1 first and second upper pair of parallel edges 1270 and

1280 respectivaly. N a fypicar rectangurar SHapBe-FeHemoHidf Xhaacarbié Barost edges

1240 and 1260 dr Parapertolrespee teatr st il deibe mdenipe ispirobedgidsrdizgteand 1280,
each corresponding:paim:d pacalel etges:pha-sudase Hendsvith the.athercarrespending

pair shapes such as for example, a rectangular, polygonal or circular shaped reticle, may be

used without departing from the scope of the invention. The illustrated embodiment of

20 FIG. 19 depicts 2 container 1100 having a shape that generally conforms to the shape of

~ the reticle 1110 in {hat it includes corners 1160 that correspond to radiused comers 1290

of the reticle 1110. However, one of skill in the art will readily recognize the container

1100 may have other shapes such as for example, a rsctangular, polveonal or a circular

shape without departing from the scope of the invention.

25 In FIGS. 19 and 23, an inner pod door or base 1120 according to an embodiment of
the invention is depicted. Base 1120 generally conforms to the shape of the reticle and
includes a base plate 1300 with opposed first and second major paraliel surfaces 1305 and
1306 and radiused cormers 1345. Petterned surface 121G of the reticle 1110 may be
disposed facing major surface 1305. Base plate 1300 includes a continuous contact

30 sealing surface 1135 near the perimeter of first major surface 1305. Generally, the entire
first major surface 1305 may be provided with a uniform swrface finish, Alternafively, the
sealing surface 1135 is provided with 2 first surface finish 1320 and the remaining portion

of the first major surface 1303, which is exposed to the interior of the enclosure 1132
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10 of parallel edges at radiused comers 1290. In an alternate embodiment, the first surface
1210 may be etched with the desired circuit pattern (not depicted) and the second surface
1220 may be used as a reference surface during the manufacture and handling of the reticle.
For example, surface 1220 may be held in an electrostatic chuck. The reticle 1110 may be
located and supported near each of its corners on reticle contact members 1350 15 mounted
to the door 1120. The reticle contact members 1350 may be mounted to the door 1120 in a
manner known iR TRECGHIAIRRGHGA thewigentish hesddd@nbiscres ratedanice w5oul sytee
shaped reticle, ifwsh b&2apparent to one of skill in the art that a reticle of other shapes such as
for example, a rectangular, polygonal or circular shaped reticle, may be used without
departing from the scopeasefithe inveation Lhe-llustralpdembedinent 9t 20.R1G 13 .depicts a

container 1100 haV| sha th gene al onforms to the I;%Ee of the reticle 1110 in that
asealtl E rh %‘ - surface 13 t%%etﬁ% reét é?é) iﬁ%’lSB

it includes corners 1 tcorres ond to ra Cormars?
However, one of §kﬂ?iﬁvtﬁ558?ﬁ‘9ﬁﬂ‘#’éfa@wl?§d@@ﬁ|ié1%@é@ﬁtﬁth@ﬁdmm feay Haverotkrer

shapes such asfiercexample aisettanguardipaygonalms: a:ﬁgﬁiwlafa&h@m witheutgeparting
from the scope 9@%@6@!‘&&9&3@5 Hﬁﬂﬁém%?o%go@ po t o 330 563q09§ g{ebﬁlsedllZO

according to an embodiment of the invention is depicted. Base 11 generally donforfis to the

shape of the retlRIBEIH TneRTEFE<E Bst' Bl 1BPI0t it b peet SHhetair s eatImsgbr
parallel surfacesiB0 witd 21 306 andradiuse peomumersot 3461 Patterredosurface 210 afthe

reticle 111@mmayheedispased fasingmaiersurface 1309 Baseplate d3Q0NGIudRs 4,
continuous contact 30 seglllngesﬁyrf e 1135 013 r thengeglmetergf first major surface 1305.
MaY b provideB it a Li‘rlﬁ?ﬁrﬁ‘?r’éﬁﬁ‘fa‘)ééhﬁnlsh

Generally, the entlrnSIforst major s ace
Alternatively, thér%éﬁﬁﬁ@cgﬁﬂ'ﬁﬁé’éfﬁ%??%%ﬁ@\h%@&%ﬁt?ﬁéofﬁ@#@hﬁféh@ﬂrﬁlghdlsgmfhlwme

remaining porthmoﬁt&@a‘srmmmﬂﬂsﬂwﬁ@eM@oﬁﬂﬁlﬁhd%ﬁ@’@ﬂ&&éﬁﬁo&ﬁ&;ﬁﬁﬁﬁh@%&%

enclosure 113228 foumed.when caver base 11 aracter by a
second sur{ CechnISh 13251 Ag dae%lctecc%s}r%)’%i?GEg%ﬂ%ga?a%r%{éiktl gsiér?’%nﬁrsz%%ﬁ r?e%me%gl ee:15,91330

are mounte ﬁﬁgP?f'S%%SW%?tﬁéﬁlégﬂ‘%Wtﬁé RSP Ear é’fL@BBaSR@ﬁ@@@Qudes
1330 comprlse %@%Rﬁfaﬁuyﬁm&%mﬁﬂélly identical posts 1310 fixedly attached to the door
1120 on base

It will be readily evident to one of skill in the art that other configurations of reticle
guides 1330 with tapered surfaces 1340 may be used in place of the posts 1310, In
particuiar, spherical balls such as for example, a spherical ball bearing with & spherical

20 surface arranged so that the spherical surfaces contact the reticle 1110 in the manner of the
tapered surfaces 1340 of the posts 1310 may be advantageously used without departing
from the scope of the invention as illusirated in FIGS. 1-4. The posts 1310 may be of
metal, for exampie stecl or aluminumm, or may be of other rigid materials, mchiding

polymers.

25 As depicted in FIGS. 19 and 23 the posts 1310 are mounted so that each post 1310
is located adjacent to each other on either side of one of two diagonals 1302 and 1304
extending between paired corners 1360 of container 1100. In this configuration, each
contiguous pair of posts 1310 presents complementary portions of tapered surfaces 1340
that generally incline towards an inferior of enclosure 1132 and towards surface 1305 of

30 the base plate 1300.



plate 1300 and extending outwardly from the first major surface 1305 to terminate at a
post-end portion 1335. In certain embodiments, post-end portions 1335 are shaped so as to
present a tapered surface 1340 sloping so as to present a substantially frusto-conical shape
with an apex proximate the post-end portion 1335. The posts 1310 having the 10 tapered
surfaces 1340 are arranged in a regular pattern on the surface 1305 and dimensioned to
restrain the reticle 1110 proximate its corners 1290 along Portions of the first and second
lower pair of edges 12H7ARET T 60 HER TREPHE IPECER A SEcBRAbWEr Har4Sraetiidc1 240
and 1260 may bedEpdeadin adarmydintiakretationshipderiard in HoSt Zotitacgwith thidtapered
su[)faceS_ 1|34|C_) S&ﬁbthﬁbh@%ﬁéﬁﬁﬁl_@@wﬁféﬁam 1170; ﬁiﬁ Elgéigkﬁgkiem}%é@%g%%wq”g&ﬁce "
substantial alig nt with the radiused c s, t ase plate as ilustrated in
TG 19 and 25 b e B T tns of
reticle guides T30 fith hetetrsififatésdBapniaybe Gsadeincp atevithroposis (810, In
particular, spheficakballssuchasfaumeanple oa sphericabball wearingsuith zephesisat 20

surface arranged:sa.hat e sphericalisniiages contact fhe eligle 1110, in the manner,of the
tapered surfaces 1340 of the posts 1310 may be advantagig)ous% used without cfepartlng from

the scope of th&HUEMIEH SEITUSFLEFISEISS. d240mme s 28 aumpliree b fansati! for
example steel orgdgamimtmng or nvay berefiotiteroigidamateriats;rinoluding: pobymensi2& As
depicted in§1GH439 and 23 the posts 1310 are mounted so that each post 1310 is located
adjacent to each other on either side of one of two diagonals 1302 and 1304 extending

between paired comefs 360,05 GANAINSEALADIR IS contiguiation, cach. contiguaus pair of

posts 1310 presents complementary portions of tapéred surfaces 1340 that generally incline

towards an inteforbPEALBSETE PREZE Rt Io NaraTiftace P36e Serseriah4e platesi300. 29
Taken together}ibé cdmpleniéntatyivoAiotsigidivertaperdd surfasess 1340 bastititer reticle
locating fznd po&tm@mggggwt@b% @;}3 Qﬁﬂj%@é&ﬁé?éw% Rhs%@!pe?g@id%b?sar@tg%&%&ﬁ is
positioned @n the posts 1310 with the. patterned surface 1210 facing surface 1305, wi
radiused cc%%ne%eﬁﬁ@%l%nuﬁ}s%gﬁ ally 3%%&7?3%#% ﬁb?ﬁ%‘@éﬁégrgeﬁlﬁ% Gy 2voic contact wi

sensitive portions of the patterned surface 1210,

Referring again to FIG. 26, a radius 1390 of each mask contact 1350 is selected o
suspend the patterned surface 1210 of the reticle 1110 at & predefined height 1400 above
major surface 1305 of the base plate 1300 and creating a gap 1402 thereby. All of the

20 mask coniacts 1350 may extend above interior surface 1305 at substantially the same
height 1400 to define a plane 1341 that is substantially parallel to interior surface 1305.
The gap 1402 may be dimensioned 1o define a diffusion laver or diffusion barrier between
the reticle and the door. The diffusion barrier inhibits particles from migrating into the gap

1402, causmng the particles to take alternate paths remote from the patterned surface of the

3]
wh

reticle. A representative and non-lmiting height 1400 of gap 1402 is in the range of
0.001- to 0.010- in.

In the embodiment of FIGS. 18 through 26, the plurality of reticle contacts 1350
are in the form of a spherical balls or profrusions 1355, one between each pair of posts
1310. The FIG. 19 and FIG. 23 depictions portray sphetical protrusions 1355 as being

30 located on the diagomals 1302 and 1304, equidistant between the reticle guides 1330.
However, the location of the spherical protrusions 1355 may be located to avoid contact
with sensitive portions of the patterned surface 1210. For example, spherical protrusions
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5 container 1100. The reticle will self-align so as to be retained within the posts 1310 with first
and second lower (upper) pair of edges 1240 (1270) and 260 (1280) disposed substantially
planar and parallel to surface 1305. In this configuration, each of first and. second lower
(upper) pair of edges 1240 (1270) and 1260 (1280) are placed in tangential engagement and
in point contact with complementary portions of the tapered surfaces 10 1340. In the
embodiment of FIGS. 18 through 26, the plurality of reticle contacts '350 are in the form of a
spherical balls 0B3pfataysios:48bbsaotie bedvwee nfeachdgaipaat j0$1sE3260. Thelkt6Gpdist and

FIG. 23 depictionsRertraw the-rrotinsions.L355 asbieing.lacatest andbe digggnalsd 302 and
1304, equidistagte‘%gtweep 1the {ﬂilcle guides 1330. However, 15 the location of the protrusions

1355 may be loca & Oéliﬁe?eaﬁfly to avoid contact with sensitive portions of the patterned

surface 1210. Referring again to FIG. 26, a radius 1390 of each mask contact 1350 is selected
to suspend the patte HedrEEfAdE9: 240 Bf THEEHER ThYotaty sredsahbdinheightt400sabove
major surface 1305 efsthetnaseiplaté:l300 afd/ardating acyadbic02therebys Adpoithes20 mask

contacts 1350 raay:exiend.aboys interonsurface:1 30 aisubstaptialydhesame. height 1400
to define a plane &%4»1 that is substantlaII?; parallel to interior surface 1305. The gap 1402 may

5
be dimensioned't3 FEfie & BTLTOR Ay & o difiTars I FXisieP b B e toticiesiatthe door.
The diffusion bakreeinkitinpiditldeofromarigrestilg dritetthe gapedtvoRpehdsingdhbaparticles
to take alternatepathsrenssie:komthe patterned.suiface ofthe 25+eticleAferresentative
and non-limjtin ight 1400 of 1402 is. it, the range af. .0.001- to 0.010-.in. In.th
embodment of EiRE 1 piisn BB B lRe dpRee i A S e
spherical balls G#prétusidnsriess! Bﬂb%@tﬁﬁ%é&%ﬁ‘ﬁéw 6FPESIE” 18P PREMY and
FIG. 23 depictichs pirtreandpliericdl-pratsusiohs: 135Pasbeing 3hudocatedoanidhediagenals
1302 and 1304 .ggyidistant between the reticle guides 1330. However, the location of the
spherical protrusions 1355 may be located to avoid contact with sensitive portions of the

patterned surface 1210, fiof Saple. SRISRCAL RIOIISIONS, 30 AR TR%RR q6ed pear the
midspan of the edge f?alrs 240 and 1260. Athree point
15 21.7 The cover 1130 imcindes an outer surface 1410 opposite an inmer surface 1420
separated from the outer surface 1410 by a thickness 1425, The inner surface 1420 is in
communication with the sealed enclosure 1132 whenever the cover 1130 is in engagement
with the pod door or base 1120. Cover 1130 may be configured with one or mors bores
1430, each passing through the thickness 1425 of the cover 1130. The bores 1430 are
20 disposed spaced apart from each other at precise locations 1444 on the cover inboard of

the threaded fasteners 1136 and distally of the outer edge 1139 of the cover 1130.

The illustration of FIGS. 20 and 21 depict a locating pin 1450 dimensioned for a
clearance fit within bore 1430 and extending alomg an actuation axis 1432 that is
substantially perpendicular fo the outer surface 1410. The locating pin 1450 comprises a

25 shaft portion 1452 having 2 first end 1460 and a tapered portion 1462 having an opposed
second end 1465, The shaft portion 1452 is characterized by a substantially uniform
cross-section along its length and extends through the bore 1430 such that first end 1460
remains outside the sealed enclosure 1132 and 1s proximate outer surface 1410, Tapered
portion 1462 is disposed within the sealed enclosure 1132 and is characterized by a sloped

30 surface 1475 that narrows to a radiused apex 1480 at the second end 1465 adjacent the

reticle 1110, Tapered portion 1462 may take on one of several three dimensional shapes,
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contact could also be implemented for stable mounting of reticle 1110 and adequate definition
of plane 1341. Referring to FIG. 27, an embodiment wherein the spherical balls or protrusions
5 1355 are mounted from the back side (surface 1306) of base plate 1300 is depicted. A

cavity 1404 is formed having major access from the back side 1306 of base plate 1300, and
defining a spherical apex 1408 that breaks through the major surface 1305. The break through
is controlled to f%cg an ager%mre 1410 that, a predetermined diameter that is smaller than
spherical ball 1355 *TA&°Sphericar BalP 1485 éi SRR I EpEPS P4 2SS th 8% portion
protrudes abovéfifedAajor Suffacertansendtapiists fhenseighic 1400 of the gap 1402. The
spherical ball 1355 is held in place by a set screw 1412 and the height of the ball extends
above the major surfacemmaytbéiminuiel yadidstediby potationiofthe ek wemy -Anoter
aspect of the inyentianis: hestdeserbeg; by Leferenca o, E@%&?&M?&Jgﬁn&%&%g&% over

1130 includes aln é)uter surface 1410 opposite an inner surface 1420 separated from the outer

surface 1410 by & tHick %%refhrﬁémlgﬁgelf?ﬁg?‘éﬁﬁ’?% PO i ac’&?ﬁ?ﬁh%f&‘éi‘f&ﬁ{ RAtithe
sealed enclosui} 1i325srdrraddr #h doceive mithiBOhissmleh gadreme ptoxwithcttie poet dodeor base
1120, Cover 118&(5“@1&& he eepfiguredivithwane @ qeafgdb&r@a 44430.:£aChiRassiRGthraugh the

thickness 1425 f the cover 11 0.The bores 1430 are osed spaced apart from each
LG QY q? R
“Ato B RO S P B AL SRS R 6 K hd

other at preC|se ocations 144 ont & cover In oard
distally of the ofREFBHFERLEIGF the W%ﬁ@laﬁﬁ@%&éﬁt@ﬁ%f@@@em@mﬁ@@d@plct a

locating pindl459:GimetisiantdSdeaacieasanes ifit withia bosent430: and-extending 4org an

actuation axis 1432 thatisicsubsiantiallnemendisular ipdie uter surface 1410. The locating
pin 1450 comprises a 25 shaft portion 1452 having a first end 1460 and a tapered portion 1462

having an opposed SE¢0 d end ]34 5T shaft ortl n 1 is characterized b
substantially uniform Cross- ggcszt%onga on |ts mas Con g%[)ds 7 ereﬁ BRE'BY i 1236 such

that first end 14@@“?@%?&%3é%ﬁ@%%%ﬁ%ﬁ%@ﬁ?@@l@?@ﬂdﬂﬁﬁﬁrﬁmmé siferssurface
1410, Tapered spoitisntdd 62 TSRl Sposastwithinbthe sRatet phglasureilaRiandisichasacterized

by a slopeds30 syrface dAZE.hatOQws:te Adadiused,2pex 44804 the second end 1465

adjacent the retlcle 1.110. Tapered portion 1462 may take on one of several three

dimensional shapes, .
PES: e FIG. 21 embodiment further depicts an outer package 1500 that abuts the outer

surface 1410 of the cover 1130. The outer pod 1500 has a cover 1507 and a door or bage

- 1509. This is the duai pod concept with the inner package that hold the mask and the outer
package that holds and secures the immer package. The outer package is used for shipping

20 and the inner pod will be removed and used inside the clean room for the life of the reticle.
The outer package 1500 is provided with a stracture that includes a plurality of pads 1503,
positioned centrally on each side of the reticle seating posiiion and a plurality of pads 1504
positioned to engage the top surface of the inmer pod cover 1130, The plurality of pads

1504 ars adapted to contact the resilient members 1478 and exert a downward foree on the

25 first end 1460 of the tapered locating pins 1450 to cause them to travel downward until the
sloping surface 1475 of each locating pin 1450 contacts af least one of firgt and second
upper pair of edges 1270 and 1280 of the reticle 1110 at a contact location 1525, At each
contact location 1525 (FIG. 19), the tapsred surface 1475 exerts a horizontal bias 1580 in

the plane of the second surface 1220 and directed towards the reticle and a vertical bias

30 1585 directed towards the first swrface 1210, The number of locating pins 1450 and the
locations of the bores 1430 are preferably selected so that a pair of tapered surfaces 1475

confacts & corresponding upper pair of edges 1270 and 1280 only at diametrically opposed
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31 such as a cone, frustum or pyramid. Also, tapered portion need not be axisymmetric, and
instead may provide a taper only on the surface facing reticle 1110. In one embodiment, the
tapered locating pin 1450 is attached at the first end 1460 to a resilient member 1478 which
remains on the outer surface 1410. Resilient member 5 1478 is configured to bias the tapered
locating pin 1450 in a normally retracted position with the second end 1465 located within the
sealed enclosure proximate the inner surface 1420 and a deployed position with the second
end 1465 locatet HithinPiRE G ReguaiicBEure Wat it frnsitiprngnmsr Sifeaed r2tein an
exemplary embpdimentfthersssiientmbember 14718 .is% disk shaped elastomer which forms a
seal between the outer 10 surface 1410 and the clearance between the tapered locating pin

1450 and the bore 14304q:prvant inekrsion.ef Harierates iato the sealsdenclosured 132.

Reticle posts 1310 as wel aémask coptacts 1350 ng J%pﬁ%d %‘[‘)‘95%% P;}éqgggrlc%%&alting pins

I
T Tihe " of
1450 may be manufactured from low part}1 Llffart}éaiéé}ngra Ing material suchas iNESE steel or

TORLON (discUi&8Earafus). iIREgeeiostec 310 hmd Avadiee ainaddl1 3650 5inaybetiress-fit
into their respectiugdDsattonsconcthe baseftaie habRedkhe k@il embedinerbirtber depicts

an outer package 4500, that abuts he:puiek.shirage: 1440 af e cover 1130 The quter pod
1500 has a cover 1507 and a doar or base 1509. This is the d%%!IaPOd' concept with the inner

package that hSTHF RS H SSRGS R fHe? PRRERATE tRat HER e X eURIREHRETHITE Package.
The outer packaderisiudetkfortship ping-28tandvifieviniser padiwill he xemovéd amehtised inside
the clean room for the life of the reticle. The outer package 1500 is provided with a structure
that includes a pluralihoépadanthl3f prsitionet centralybp-cashsideneftie reticlaseating

position and a plalit o1.BAdE A5Q4-ROFILARESkIP.NAGS i top surface of the inner pod

cover 1130. The plurality of pads 1504 are adapted to contact the resilient members 1478 and

exert a downward forge otnottﬂ%rzglflrs elnd 146(23%the tag&red Ioc%gn%tglgs 1450 to cause

them to travel downward Until the sloping suftace 1475 of each FBESLRG Bin' 1456°CoMActs at

least one of firstiREcsEBREuppR paTHTien gelorsToPid 480 bterer reticiel 110101 dtea
contact locatiorbds 2Bt Bach: centact locationeds2b (FiGont Yy thedappiedsuriace 175

exerts a haszonial s alt.in.He-plane 4 g RaGendaliAGe 144,800 AlIRciadigyards

the reticle and a vertical bi ) ,
gap 1312 betwesn reticie 1110 and reticle post 1310, I this configuration, tapered surface

1344 be located higher thar: face patterned face 1210 of reticle 1114,

Referring again to FIGS. 18 through 21, cover 1130 is provided with a seal-ring

1133 disposed on the surface 1420 proximate an outer edge 1605 of the cover 1130. The

20 sealring 1133 bas 2 seal contact surface 1610 having a surface finish that may be
substantially identical to thg soxface finish 1320 of the sealing surface 1135, Furthermore,
surface 1420 is located so t‘jhat when the cover 1130 is mated to the door 1120, the seal
contact surface 1610 engages the rigid sealing surface 1135 to create a seall The two
surfaces are kept in contact by adhesion mechanisms that include one or more of capillary,

25 electrostatic, and van der Waals attractive forces and hydrogen bonding. In a general
embodiment of the invention, the entire first major surface 1305 maybe provided wiih a
vniform surface finish. Alternatively, the sealing surface 1135 is provided with a first
surface finish 1320 and the remaining portion of the first major surface 1305 may be
characterized by a second surface finish 1325, The seal-contact surface 1610 and the

30 sealing surface 1135 maybe alomimun with, for example, an electro less nickel finish.

Generally, a surface finish with a roughness average (RA)} of up to 0.50 micro inches is
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30 1585 directed towards the first surface 1210. The number of locating pins 1450 and the
locations of the bores 1430 are preferably selected so that a pair of tapered surfaces 1475
contacts a corresponding upper pair of edges 1270 and 1280 only at diametrically opposed 32
locations providing accurate and secure horizontal positioning, as evidenced by the positions
of the resilient members 1478 in FIG. 19. In operation, the cross-section of tapered portion
1462 of locating pin 1450 tangentially contacts one of the upper pair of edges 1270 and 1280
(FIG. 19), providffey &y itk ias pefract Begeers e &tie 2400 anbhroesliertsith 130 The
resultant of the sesticalhiages4585 actsittivenstsaia theimavementofhthareticleselative to the
door. One of skillsin,the,art Will-teadiyecoaniz&Makolheheross-sesliond) shapes, sych as for
example, a square, a triangle or a polygon may be advantageously employed together with a
bore having a niAteREF R HYESE BN without departing from the scope of the invention. 10 The
embodiments of FIGS. 28, 32 and 33, utilize locating pins 1450 and reticle posts 1310 located
just outsidethe footprnPEfFEticleastId URE ivaaly? tHectedis| pve 1 8AGervke orlipto guide
reticle 1110 ontauthe: spiiexicabREondgiOas 320 Astiation; ol eaatiogRuasc: 45wl penter

reticle 1110 on the..base;plate 1300 If reticle 1110 s in contact with one or more.reticle posts
1310, the 15 center?fing operaggn'willctran_s"late theOFletic%n é%flnlléré\f\%cef?gmgrle‘?%%?ggztagc{fsm,
leavings gap 19T2BefREER rdtide 1rosdnd HEtide Posesanisie nitiseobtisitaisnigbered
surface 1340 beoesatéthhigherithanfodepattéficdfaceitddl biretitle 4<1ili-Referting again
to FIGS. 18through Zheceverd 13Qsnrovided witha sealding, Li33.disnased 98sthgsurface
1420 proximatefan %.thr_ uesggr% alcht 5 of tjlthe %\éer Jﬂ,lBO.ﬂTthg 20 seal-r}igg 1133 has a seal
contact surface 1610 having a surtacé fifiish that may be S BSTARafy | iR T RESurface
finish 1320 of tHeXSE Kl a1 35oHgRpERN BTG Pilsd 364 20 994pt ated §u shdtowhen the
cover 1130 is mated:de thedpekdid20n e Saal- crtesisLiagest6L.0 afmﬁgsrxmﬁdhgw
sealing surface 113510 Gl 858l RO, Surfaces AL KeRLIN SROACI Y. adhesion
mechanisms that include one or more of capillary, 25 electroslpatlc, and van der Waals
attractive forces and hydragen ing..In a general embodiment of the invention, the entire
first major g:u face 13 ?‘Irll—la%?t}% %&;{%%I d% ébfﬁﬂﬁggg’ an em%og)nnent of the mvention having z rigid

seal ring 1650 of reduced footprint is portrayed. Rigid seal ning 1650 may be mounted to

a cover 1652 as previously presented. Cover 1652 may include locating pins 1450 as
previously disclosed. Rigid seal ring 1650 includes a mounting face 1654, a sealing face
1656, an inner perimeter face 1658, and a plurality of mounting face recesses 1660 and
20 sealing face recesses 1662. Mounting face recesses 1660 are formed on the mounting face
1654 and the inmer perimeter face 1658 and are sized to accommodate locating pins 1450
without contact. Sealing face recasses 1662 are formed on the szaling face 1656 and the

mmer perimeter 1658 and are sized to accommodate reficle posts 1310 without contact,

Functionally, locating pins 1450 operate within mounting face recesses 1660 and,

25 when cover 1652 is placed over a base 1664, reticle posts 1310 are housed within recesses
1660, The cooperation of components 1450 and 13190 with the recesses 1660 and 1662
enable rigid sealing ring 1650 to have a reduced dimension 1666 while maintaining the
inifegrity of the rigid seal arrangement. The overall plan dimensions of cover 1652 and

base 1664 may also be reduced, enabling a more compact overall design.

30 Referrng to FIGS. 34, 35, 36, and 37, another feaiure of particular embodiment is

illustrated. Outer surface 2410 of cover 1130 may be configured with 2 serpentine rib and

34



uniform surface finish. Alternatively, the sealing surface 1135 is provided with a first surface
finish 1320 and the remaining portion of the first major surface 1305 may be characterized by
a second surface finish 1325. The seal-contact surface 1610 and the 30 sealing surface 1135
maybe aluminum with, for example, an electro less nickel finish. Generally, a surface finish
with a roughness average (RA) of up to 0.50 micro inches is 33 acceptable with the preferred

range being from 0.20 - 0.40 RA. The surface finish may be obtained through lapping or
polishing or othe#iethitde FBwWARlTAG AL TR SeHRTT” PSS iate Dinttsrtsind that is
laser welded oristheiwiSé: atihevac ohatieich®d torthetsifisidesufacerofitlhe: coterinbeAzprocess

for assembling the,daor Lb20 dncldes.lapping RLPalishingdhemajer surace 303 IR
prescribed flatness and fm@h SBECIfIC&tIOI’I, followed by orn%g? %ﬁgst cavities on the major
PY P

surface 1305 diffeHEICAEH T6PAN inte HSPERBE R A I3RS RS on the
back side 1306ofthitmseipiaie $h30G forchoesing thelfidsk7Ebmacts! 380 -Foethd to

embodiment of kik5e128, sphadealhalls-A856 areartiizedior e, Lo-masksemactsbar0.
Accordingly, the cavities for housing the mask contacts 1350 are formed.ta just break the
urtace Tas ae e e T o el Tt p i only a
portion of the sPHEPCATIFAIREOFESS fodiiEny MEETe MBS iffac 805 tneratittedsre skribed
height 1400. Thereafterthepastink3 1@ dre-presadisdnto the ahace qlale:2300.ane-thee

spherical halls {333 ae-secuted nplage with sehsatewsildle .12 Referng 1. 1S, 29

through 36, an embodiment of the invention having a rigid seal ring 1650 of reduced footprint

is portrayed. RIGTFELRT AE 55D RIPBLHO RSN IS4 K606 PB5% Lrelio iy predented.
Cover 1652 mdicintstadethodetingipins Xao0es shreviotsly!didclbtedoRigid $63! singal 850
ir:cluTIes a]tc mo%ﬂﬂg%ﬁ@ﬁ&%@i&@@ﬂ%&@% tﬁeﬁﬁﬁ?ﬁ&;ﬂﬁﬁropﬁﬂmt%&ﬁ@ﬁ@zlﬁﬁgﬁﬁé}dfa
plurality of mounting face recesses, 1660 and 20 sealing face, recesses.1662. Mounting face
recesses 1660%?%}1%5}5%&51 %ﬁﬁet Oen?tnhgﬁﬁr%ﬁ? t a%temiggg%ﬁdﬂ t 1eb PTnanear%g]rtlarn%é erface 958 and
are sized o acEHHIFIGERE IRy Hfetgso Y Hreatchiltact, sealihdprade repasyald 662 are
formed on the sedtingréace ES6aned tie innedspermeicedbblundaresizid issascammodate

reticle posts 131Qwithout CoRRcE FURGUQRAIN.IRCAIRG RINS:L4RN. QRS A WIRLD Mpunting

face recesses 1660 and, . ) ) , .
measured using the Frazier Porosity {or Frazier nwber), cfm/fi2 @ 0.5 i H20 delia-P of

air transmitied through the barrier filter as detailed, for example. in ASTM D737, The
20 container 100 (i.e the EUV pod) will stay m a vacuum enviromment most of the time.
However, it may be moved 10 an atmospheric ¢lean room environment if the mask nesds
cleaning or replacement. Under such circumstances a slow acting filter -1.e. one with a low
Frazier number is desirable so that the velocity of air across it is very low. Typically, the
Frazer qumber 1s less than or equal to 0.28cubic feet per minuie @ 0.5 H20 per square

25 foot of filter media.

Referring to FIGS. 38 through 41, an alternate embodiment implementing of the
tortuous diffusion filier concept is illusirated. A reticle container 1800 having a base or
door 1802 and a cover 1804 cooperate to form an enciosure 1806, A substantially fiat and
continuous ledge or peripheral portion 1808 is located on the upper face of and near the

30 perimeter of door 1802, The cover 1804 likewise has a flat and continuous ledge or
peripheral portion 1810. The respective perpheral portions 1808 and 1810 are
dimensioned such that, upon mating cover 1804 with door 1802 and engaging the door

iatch 1812, the peripheral portion 1808 sealingly abuts with peripheral portion 1810,
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25 when cover 1652 is placed over a. base 1664, reticle posts 1310 are housed within
recesses 1660. The cooperation of components 1450 and 1310 with the recesses 1660 and
1662 enable rigid sealing ring 1650 to have a reduced dimension 1666 while maintaining the
integrity of the rigid seal arrangement. The overall plan dimensions of cover 1652 and has--
1664 may also be reduced, enabling a more compact overall design. 30 Referring to FIGS. 34,
35, 36, and 37, another feature of particular embodiment is illustrated. Outer surface 2410 of
cover 1130 may be cgntﬁ%?lésdc\l}vl %?als%ggp%%%e%mgcﬁ n& SBiATe 7GRS PASE WEIGRd over it
to form a grooveSe¥ prictHehEn ety o iseHérmati caifthe Howrrin RIth Y8 Petictorhianré| 1700
connects the externaheavirannentdothediennal andasure:1d 38 witsinthe containgethrough
entry ports 1725 and,exit 1730 that Jead.nia, e tgriorofthened. Ihe groove preferably
about from 0.002 to _0.0oﬁrinchcegdgep With 5 a repeatin : peg%tern of cgga%ng?gl %uéggcmagﬁ%s 1710,
1715, 1717°nd B O BN GHHEFG Hresiint shaf BerA Smettive
flow of a particlestlerotigth thengroove hdeachephannehisge népatyhaladpt-Gor 5 208 @: AR ineh in
width and severglinghes.Ingeckhs. Micipchannelprovides adifusionharder adgaingtihe

migration of part}cléastfrozm th ext?rnal %nvwonmentt into the internal enclosure but ajlows
equalization of Pra&¥life" 18 nefREEH THESHS O THE O TEIPE BFtE iR THE TERS
channel 1700 riksycatsochet fédhadbyatreating ape dppripriateipadirhensiofed ciaimadghon the

plate 1705;iand @ffixing -theplatedatbetopisusiacesokihgryppeas shel-parionnil3d of the top

cover 1130 so tpeat itst;%rjnss JIlhet.lrlyicrochannel 1700 to create the diffusion filter or a small gap

filter. The filter mechanism is based on the concept that the particles will be attracted to the
walls of the 15 channel before entering the carri%r and therefore will not make it into the inner

sealed environment. FRISEHRSFEPIEE SPOHeS Brasdire Bt HivAish BUIEER W8 Mterior
and exterior erfiensindnt efdlvelRtivsido tho Fleonthinbe 100 dHesiaffitiongy bf thisdfiteranaybe

measured usingathefisazier dBerosimdy aziaonumber efirifb@0.5 innPudeita:R of air
transmitted thropgh the ?&rrﬁigﬁgﬂ@l{tegﬂ as detailed, for example, in ASTM Dy37. The 20.container

. il e : -
100 (i.e the EUV pod) will stdy in a vacuum environment most of the time. 8%%33?? it may be

moved to an atfROSHHSHE EREa M EBME TSI RERTTFRETAaER Pl scleaning or replacement.

Under such circumstances a slow acting filter -i.e. one with a low
Referring to FIG. 41, another embodimenit of the tortuous path concept is depicted.

A tortuous passage 1830 is characterized by a repeating pattermn of major length segmentis
1832 and 1834 joined by mnnor length segments 1836 and 1838, intercommected
20 substantially at right angles to each other to present sharp bends to the diffusive flow of a
particle passing therethrough. Each of the segments 1832, 1834, 1836 and 1838 extend
past the junctions with the respective downstream segment to form a plurality of particie

trap segments 1840,

Each particle trap segment 1840 18 a "bling alley" that causes any particle fiowing

b3
wh

into it to drop out of the flow within the segment 1840 rather than navigate the bend inio

the neighboring segment.

Omne of slill in the art will readily recognize that other materials, surface freatments

and contact areas may be used to obtain the surface adhesion effects and thereby provide a

seal without the use of a particle generating clastomeric szal. For example, a comparable

30  seal may be obtained by mating polymers, glass, ceramic and metals to create the seal ring

of the invention. It is also nnderstood that specific illustrated features of the reticle pods
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Frazier number is desirable so that the velocity of air across it is very low. Typically, the Frazer
number is less than or equal to 0 28cubic feet per minute @ 0.5" H2O per square 25 foot of
filter media. Referring to FIGS. 38 through 41, an alternate embodiment implementing of the
tortuous diffusion filter concept is illustrated. A reticle container 1800 having a. base or door
1802 and a cover 1804 cooperate to form an enclosure 1806. A substantially flat and
continuous ledge or peripheral portion 1808 is located on the upper face of and near the 30
perimeter of do%?ri‘@(?‘ﬁe. T COHTERTID AIBRISE TS WHiat Sirresnfintisushetige Giperipheral
portion 1810. THer respettiie genidrefitportidn$4808nanth 1840 are-dimensiangt-sudh that,

upon mating coygrik 8R4 withscopl- 1802 and:engacing.he-door Jateh.dgl2-ihe petpheral
rtion 1810. 35 A tortuous channel 1816 may be

portion 1808 sealingly abuts w ipheral ( .
formed on the sul ﬁtégcr}eéréﬁﬁélraﬁgrg pﬁér%dp%%%ﬁ (FEERTBY 8 IO TRE B Bt IS T may
take the forf oPBeRAEr8WEPSErpREritirecEieinnel that connects the external environment of the
container to the interior of the container when the door and cover are engaged. In the
embodiment of FIG. 3S%¢thentsrtucusehannelbd8i0 hekides porepeatingopatternof.sggments
1818, 1820, 1822.and 1824.connpctedin.setes.ach.seomentmay;have a dgpthinto the
face of peripheral grtlgn 1808 or 1810 of about 0.002- to 0.004- in."and the shortest segment
(i.e. segment 1§1§6% AL ARVERIEISEIR of about 0.25-in. The total number of segments may be
arranged so that a particle entering the channel at 1826 may have to traverse a path of at
least 6-in. before entetfiftREZIONE BRREaTivaicae 18D Mtasfordgomertithidhsiaeiareanaffered as
representalive andsdre netdtskiieicansiruethas: limitinge Particesprigrating Btotartuaus
channel 1816 tepchinitl e el abile ks hanoel 1816 andaallecknsig the,channel

rather than diffysing throu I%athe channel into the enclosure 1806. Accordingly, tortuous
channel 1816 pll%’éaetﬁ?giﬁtgi LTS e Bt B A SahrR e BgRREtpiicle infiltration while
providing a means for the pressure inside the enclosure 1806 to equalize with the pressure
outside the enclosure. Referring to FIG. 41, another embodiment of the tortuous path concept
is depicted. A tortuous passage 1830 is characterized by a repeating pattern of major length
segments
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1832 and 1834 joined by minor length segments 1836 and 1838, interconnected 20
substantially at right angles to each other to present sharp bends to the diffusive flow of a
particle passing therethrough. Each of the segments 1832, 1834, 1836 and 1838 extend past
the junctions with the respective downstream segment to form a plurality of particle trap
segments 1840. Each particle trap segment 1840 is a "blind alley" that causes any particle
flowing 25 into it to drop out of the flow within the segment 1840 rather than navigate the bend
into the nelghbw mec{lt One of skill in the art will readily recognize that other materials,
surface treatment& an contact areas may be used to obtain the surface adhesion effects and
thereby provide a seal without the use of a particle generating elastomeric seal. For example,
a comparable 3b seafnfSyHebRaiIBy Fith §'p SRR Re Giaseehsinic mdmiealsto
create the seal hrigrofitiiednyentienidtdSatsetisidersiaad-thatspdeifiadisitate ddeatures of
the reticle podscg';@a{;lg{g% are.@lso advantageous and applicable to wafer carriers and other
substrate carriers. For example the diffusion filters would be suitable for wafer containers,
polyamide-inside WO%IQ be.ver sunablgﬁfor nt:%lct areas o %{%/afer and mac ine interfaces in

cmg homzontal s
wafer containers suc (acr%n)?ms? ont opening anifled pod‘and

front 5 openmgf’%ﬁ?ﬁﬁlﬁﬁ ‘ES’BS@%%%@%F?/@WWEE’H@%&%W|ﬁf@?ﬁ§%@§@ﬂé@lﬂh@¢®|n or
portions thereofamaythe: madefroptianaiectio siaticadty: dms&l@aﬁiée;maﬁ&ﬂsafuﬁh&rmn@ reventing

damage to the rglicley stored f&ﬂgl&ﬁf%@%&%ﬁ%@&%&a@.@%ﬁﬁa@ﬂﬂ?%@ odifications,,

substitutions, and change is invention ma made by one of s Kil'in the art without

departing from fR&-&pifi %ﬂ?@tﬁea@fl e W\%Wt?gﬁ‘igs AT R B RS ttR et A&t ted and
described hereificiRatitdEotine sebpelofitcaive aticdiis tobedeterdiped by thetmppended

claims and theiprguivalents re3hiVhatis sigémed is: 1. A container for holding reticles, the
reticle having a periphery, a top surface, a bottom surface, a side surface, four peripheral

comers, a top edge aQQcﬁrQogprEhE%gﬁg the top surface of the base plate along the base plate
periphery, thereby defining an interior for holding the reticle, the cover having a
downwardly facing horizontal planar sealing surface for cooperating with the sealing
surface of the top upwardly facing horizontal surface of the base to create a seal

therebetween when said respective surfaces are in contact.

2. The container of claim 1 wherein the base plate is formed at least primarily of
metal at the and wherein the top surface is continuousiy planar and integral fom the

sealing surface to below the reticle seating position of the reticle.

-

3. The contamer of claim 2 wherein the downwardly facing horizontal planar sealing
surface is formed of metal whereby thers seal between the base and cover is metal 1o

metal.

4. The container of claim 1 wherein the posts are formed of metal and have a top

portion with a bevel slanted toward the reticle seating position.

5 The container of claim | wherein the posts have a vertical portion that is laterally
adjacent the side surface of the reticle when the reticle is seated in the reticle seating

posifion.
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container comprising: a base having a periphery, and a top upwardly facing horizontal surface
with a plurality of contact elements extending upwardly, the contact elements having a
rounded top surface for engaging the reticle on the bottom surface, the base plate further
having a. plurality of posts positioned to constrain the periphery of the reticle, the top surfaces
of the contact elements and the plurality of posts defining a reticle seating position, the

upwardly facing horizgntal surface further having a sealing surface extending around the base
Yo the BT 6 LA AGETH QB TP SHEBELE BHE0H S P e base

at or proximate to the periphery o
plate along the B4se Pratertipepgsery viveetiyedefitingarinwdibrfopioiding the reticle, the
cover having a downwardly facing horizontal planar sealing surface for cooperating with the
sealing surface’of th&tepupsiardbyf fasinghetizentaksurtaceobiieibase to-cieateaseal
therebetween whep,aid gtggggctive surfaces are in contact. 2. The container of claim 1
wherein the base plate is formed at least primarily of metal at the and wherein the top surface

is continuously g‘lanatrggg gqgl%gir%lff(:rlg}rlnﬂ e, ;eali%%s%rfgce to below the reticle seating
position of the reticle. 3. The container of claim 2 Wharein the downwardiy facing hefigdntal
planar sealing SUMPACE @ fGInteBTabtdcm e sy rerd sbaitsdanearetivebese and cover is
metal to metal. 4. The container of claim | wherein the posts are formed of metal and have a

top portion witPa beVét stattod toward The-eetictecdeatingposition phriihesthsitaifier af-claim |
wherein the posishbaveiorerticakRopion thatds/ateralyradiacentihe.sidesusiags f dhe reticle

when the reticle is seated in the reticle seating position. 38 6. The container of claim 1 wherein
SCTEWE, . . . . ",

the bevel of each of the plurality of posts defines the reticle seating position whereby the

reticle seats on said bevel portions. 7. The container of claim 1 wherein each of the plurality of

contact elements” corhr 8L AT SHEFE. STTRTE SR ARTEHYT QALRAT WA ETHhe SpRERS is

press fit downwaireeinty s setedsor receiveable within the outer cover to define an interior, the outer

cover and otrter base sized to receive the container of claim 1.

il The container of claim 1 wherein the cover comprises a plurality of vertically
moveable reticle posts slidably positioned in the cover, the posts positioned to engage the

top edge of the reticle.

12, The container of claim 11 wherein the each of the moveable reticle posts are

resifiently positioned in the cover.

13. The container of claim 12 wherein each of the moveable reticle posts has a beveled
portion to engage the upper edge of the reticle to urge and constrain the reticle into the

reticle seating position.

14, The container of claim 1 further comprising a piurality of members attached to the
contamer and moveable laterally, each member biased inwardly for constraining the reticle

in position.

15, The container of claim 1 further comprising a filter for pressure equelization, the
filter not having filter media and having a pair of confronting planar surfaces separated by
& gap providmg a diffusion barrier, the filter providing a pathway from the interior of the

container to the exterior of the container.
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or hole extending downwardly from the top upwardly facing horizontal surface. 9. The
container of claim 7 wherein the bottom plate has a plurality of holes from the bottom side of
the bottom plate for receiving the spheres each sphere is held therein by set screws. 10. The
container system comprising the container of claim 1 and further comprising an outer cover
and a door receiveable within the outer cover to define an interior, the outer cover and outer
base sized to regeive heecglgntain% I%In (1:I im.1.11. The coq@gipe&oc}figlcﬁim I,g\;yherein the cover

. . . Wi ihi . "
comprises a plurality o vertlaélgflryo moveable ?(raetll%leeﬁggtléc’ S a%ly pOSi ieosr%kell in the cover, the

posts positioned_to engage the top edge of the reticle. 12. The container of claim 11 wherein
the each of the Thoveabie FEAERE ﬁggll@%ljes FESHREN T Pultiphisdori e olre 2 P¥raiRs ontainer
of claim 12 whewsinreachreh tiierrgveable reticle posts has a beveled portion to engage the
upper edge of the reticle to urge and constrain the reticle into the reticle seating position. 14.
The container ofsclairmik furthescomprsingva-pidraliy:efmenhers altlasheddothe wontainer

and moveable 'Q&{@%@&gQm%%%@é&sﬁgf&@g\@@b@ %)rré gv%gstraining the reticle in position.

15. The container of claim 1 further comprising a filter tor pressure equalization, the filter not
epl nar surfaces separated by a ga

having filter megéa anlqaeh g)\gtn eg E tci{ai%]; ?9 nfl';grgitrilnf?étﬁ gfilgﬁ;gﬁ;{f fﬂgfﬁ?ﬂlé??osruﬁcf“f?f’em Bfh&iner to

providing a diffusion barrier, er provigmg a
the exterior of tAE EBAEARIERS 3T ebeThpasoritiintasolclaihets trhBleirs trévgapisvosieto .007
inches thick. 17hdiap @eatainarabelaiEndd wherein the pathway is tortuous having a plurality of
corners and path segments. 18. The container of claim 15 wherein the pair of confronting

surfaces are fixgd to enecangtbesang.ate losated.ap-the.tap.srface.atihe top.seyer, 19. The
container of claé%i%5n¥hg£eer%e of ;the pair of g%n I’Oﬂtl%% surfaces is part of fhe top cover
and the other is DAt of the Base ana WhHera T EHE Fit S SR S e At AR e latchabie

to said top portion, the additional container sized to receive the container of claim 15,

whereby said container of claim 15 is an inner container.

21, The container of claim 20 wherein the additional container top portion includes a
plurality. of resilient members extending downwardly on an inside surface of said iop

porticn, and wherein said resilient members engage the top cover of the inner container.

22.  The container of claim 21 wherein the fop cover of the inner container comprises a
plurality of vertically moveable reticle posté slidably positioned in the cover, the posts
positioned to engage the top edge of the reticle, and wherein the resilient members engage

said vertically moveable posts.

23, A container for holding reticles, the reticle having @ periphery, a top surface, a
bottom surface, a side surface, four peripheral corners, a top edge and 2 bottom edge, the

container comprising:

a base having & periphery, and a top upwardly facing horizontal surface with a
plurality of spheres disposed in the base, each of the spheres positioned primarily below
the upwardly facing horizontal surface, the contact elements defining a reticle seating
position, the base having an upwardly facing sealing surface at or proximate the periphery

of the base;
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the top cover is seated on the base. 20. The container of claim 15 further comprising an
addition container comprising an additional container top portion. and an additional container
door receivable and latchable to said top portion, the additional container sized to receive the
container of claim 15, whereby said container of claim 15 is an inner container. 21. The
container of claim 20 wherein the additional container top portion includes a plurality of
resilient members extending downwardly. on an inside surface of said top portion, and wherein
said resilient mem_beras %Ogatgégé t néal%%gc)gi\?gro I(31‘St %Ci%nozlﬁﬁc}bﬁbt&étsiené?tezicpﬁ%ég%c%fgiﬁ’éafeof claim
21 wherein the ¥6pPegvertsfitie sRepe HitdMBIrEoRiphdeisa thuieify. ofboertical emeyveable
reticle posts slidably-pasitioried imtine eaget, thecpastatpositivnrd saipagage-the tap gdge of
the reticle. and Whareln daesallienlmamners enoage said.yertically NIBYSABIS,asts, 23. A

a

container for holding reticles, the reticle having a periphery, a top surface, ottom surface, a
side surface, follFPEISHETAFEGHS S 4Wp edge and a bottom edge, the container comprising:
a base having a periphery, and a top upwardly facing horizontal surface with a plurality of
spheres disposéd in this beanegisienié sprsiedpositichedpamatiibbaliow thewupuardly
facing horizontahswfagentheeontackalementsigefiningareticlesealing pasitiondhe:base

having an upwqg}gwc%iggﬂg{%gmégggace at or proximate the periphery of the base: 40 a
cover for engaging the top surface of the base plate along the base plate periphery, thereby

defining an inte£i§)r forrholdin%thefriti_cle the caver having a, downwardly facing sealing

surface for cooparating with the SesTig LraRiEL P RSP T SAraR PSRy h Bz B Surface

of the base to cifalles sc8Es| WHBreIsethirsencwiser ric! respetinessurfdde saarecimoontact. 24.
The container of claim 23 wherein the sealing surface of the base and the sealing surface of

the cover are béth métal wheremncd dnetdl tomeialiscalsis Hormadtihest thets esgaesitvd-surfaces

are engaged. 25,:Iheaonaingrof glaionddwherein;the top cover is primarily formed of a
polymer

27. A container for holding reticles in combination with a reticle, the reticle having a
periphery, a top surface, a bottom surface, a side surface, four peripheral comers, a top

edge and a botiom edge, the container comprising:

a base having a periphery, and a top upwardly facing horizontal surface with a
plurality of spheres disposed in the base, each of the spherss positioned primarily below
the upwardly facing horizontal surface and extending above the surface a distance of .002
to .007 inches, the contact elements defining a reticle seating position,l the base having an

upwardly facing sealing surface at or proximate the periphery of the base;

a cover for engaging the top surface of the base plate along the base plate
periphery, thereby defining an interior for holding the reticle, the cover having a
downwardly facing sealing surface for cooperating with the sealing surface of the top
upwardly facing horizontal surface of the base to create a seal therehetween when said

respective surfaces are in contact.

28.  The combination of claim 27 wherein the sealing surface of the base and the

sealing surface of the cover are both non-elastomeric.
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and the sealing surface of the top cover is part of a metal ring secured to said polymer. 26. The
container of claim. 23 wherein the base has a plurality of posts fixed into the base positioned
adjacent the reticle seating position. 27. A container for holding reticles in combination with a
reticle, the reticle having a periphery, a top surface, a bottom surface, a side surface, four
peripheral comers, a top edge and a bottom edge, the container comprising: a base having a

periphery, and ajéop “E‘%‘E‘[dl facing horizontal surface with a plurality of spheres disposed in
the base, each of the SpH&ré BOSHORSE BrRTAARy B0 R & UpHaPal PR B Ro6rhal
surface and extewdimyaboveritie surfscend distancbabto0f2ato QY snches, the eentact

elements defining-aeticleseating pesition.chbe asa.havingan.uawardly.facing s6aling
surface at or proxjmate the ﬁgerigﬂg% of the base;.a cqver for engaglng3 the top surface of the

= has Coopera s contangl fPIOitE e Teticle,

base plate along the base plate periphary, theraby detining an intarfo
the cover havin@“&‘ downwardly facing sealing surface for cooperating with the sealing surface
of the top upwardly facing horizontal surface of the base to create a seal therebetween when
said respective$urfades du@ inncomtact.p28 oT Heioah hinatiomoftiain: 27ewherinibeigealing
surface of the base,and: thes sealing:sufacg.of the cover are both non-elastomeric. 41 29. A
dual containment pod for reticles comprising an inner pod and an outer pod, the inner pod

comprising a bage andyg oy iahraensralesiinsaidbase e aner.pad. having, g retice
seating position therein, the outer_pod comprising a container pOFtrIOH ana a Base cooperating

with the contain‘é%gﬁ%ﬁ%i%fé%ﬂb%@&%ﬂ%?ww the inner pod. 30. The dual
containment pod of claim 29 further comprising a pressure equalization means that does not
have filter medid?31. THetttlaternaimmnart pbdlofchimsinHereiritel pressurededualization
means comprisesuidifftisiasy fitemiasing adersaus pathwayodhothe duateentainment pod of
claim 29 wherejp dhiesteticle isnosiioned ¢lose. ¢peuan 1qthg top surface of the base of the

inner pod to provide a diffusion barrier to

33, The dual containment pod of claim 32 wherein the base-of the inner pod comprises
a plurality of spheres upon which the reticle seats, each sphere primarily positioned below

the top surface of said base.

34, The dual cortainment pod of claim 32 wherein the spheres are comprised of

polyamide-imide.

35. The dual containment pod of claim 2% wherein the spheres or rotatably mounted in the

base,

36.  The dual containment pod of claim 29 wherein the top cover of the inner pod
comprises a pluarality of vertically moveable reticle posts skidably positioned in the cover,

the posts positioned to engage the top edge of the reticle

37. The dual containment pod of claim 35 wherein the top portion of the outer pod
comprises a plurality of members positioned io éngage the vertically moveable reticle
posts when the inner pod is seated in the outer pod with the top portion of the outer pod

engaging the door.
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preclude particles from reaching a reticle face facing the top surface of the base. 33. The dual
containment pod of claim 32 wherein the base of the inner pod comprises a plurality of
spheres upon which the reticle seats, each sphere primarily positioned below the top surface
of said base. 34. The dual containment pod of claim 32 wherein the spheres are comprised of
polyamide-imide. 35. The dual containment pod of claim 29 wherein the spheres or rotatably
mounted in the ?ase. 36. The dual containment pod of claim 29 wherein the top cover of the
inner pod comprises ApRIFAIRF BFTEHI G hdvEable st okt isidanry phsiteredm the
cover, the postgpiosifionedntedengagectheotepetige ohthewaticle: 37:cTheduaheppiainment

pod of claim 35apgreinthedtop Raion.afithe outer pod comprises a plurality of members
positioned to engage the vertically moveable reticle posts when the inner pod is seated in the

outer pod with the top,pertion of the outer nod engaging the door. 42 38. The dual . i
containment pod_of claim 29 wherein the I\T/FS(’eI?ﬁcaa I@%m%%gi&ec%‘ggtéh 5@5%3%?1%%%5& umr%lf?nted to
the top cover with™ 3 B2 a5 ERI RETRIE BV THE Posesidretbaispiie cetaomerhaienisrmal
position. 39. A retiglesebpiaimentdnipiising a. base and a top cover, the base having a plurality

of reticle engagement members for supporting the reticle, the reticle engagement member

comprised of palyamide-irice. 48:he Jetishe: contaipeol£lain;39 whersineach setigle

engagement memper is configured as a ere positioned in the top cover with a portion of

the sphere below Q?OF}“% ugfs Cer% %ﬁ,goggcg gx \g%og cover Wxtgapomon ol tg., spiere below a top
surtace o £ pase.
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