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RETI CLE POD W TH | SOLATI ON SYSTEM Rel at ed Applications

The present application clains the benefit of U S
we@e@siosiiomal Application Serial No. 60/ 657, 616PCT/UEBd6/007370

February 27, 2005 U S Provi si onal Ap Ilcatlon Seri al

No. 60/ 657, 3BEIIELESOI YATILISOIATIONSYSTEM U, S,

Provi si onal Application Serial No. "unhi own" , filed

February 18, 2006 (At%glré ggy; ﬁcket SNo. 2267.1 1

10UsA ), which are in fr-in their entirety

by reference. Field of the Invention The invention

r el BleSsrelcdt apPIfdatiah %la‘ﬁﬁé 'iﬁeeﬁéleﬁf‘ dr '(lif‘S pﬂro‘ilisﬁiﬁ%fi%\g#yl‘?cation Serial

processor carriers and pers an articu
No.r 60/667.,61@0 fideal ﬂr“ebmaryB@&kg'hOOﬁmdU Bf PEMGSlbnaleAppbcmtlon Serial No.
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“unfREWICQTHEE FebruaBil 8, CRDE QRStorred) IUREONL! hogr. BRYISOR), which are
waf er surface with a deposit of silicon nitride is

includpsk hegein yintheigieptiredy by ggeresesnsi tive |iqui d pol yner or
phot oresi st and then selectively exposed to a source
of radiation using a l.ate with a desired pattern.
Typi cal |y, uItraV|oléi&ggéa¥5p§@§ﬁ§ne t hr ough or
reflected off a surface of a mask or reticle to
pr Oﬂ}ﬁqﬁvén'ﬁ%n dastes ﬁﬁsu@?ﬂrét@ﬁaﬂn?ﬂ aﬁdﬁﬁﬁmﬂ@ﬂ%@{oﬁﬁb sor ca%iers and
covered wafer. The portion of t ot or esi st expose

Shmp@ﬁwhéﬂlp@hmﬂmgbah@dvcaﬁwymmndlf|ed and remai ns
unaf fected when the wafer is subsequently subjected to

a chem cal nedia that rermvefs t he unexposed
phot oresi st | eavin 0 L Y resist on the
wafer in the exact shape of the pattern on the mask.

Ty Phsfiiio \?r@ﬁ?hi@afoﬁé dfsg'i%ugfo%ggsegt #’éj %gmﬁc;r{ff egkglﬁlﬁgréd in the

that reno e expose rtron o
prodessang ofysilicani wafetkefop adsrhxeomdmtortabphmbﬁf IrrpHolttﬂltEX@@ﬂhy, a wafer

e TR T R T
or pﬁbtﬁf@fst hﬁlﬂﬂh@n g&@@tivte}& %6?&13&) Labifd o ? ?Eﬁlé‘cﬁh L%H’% azfgﬁ% a% with a

line widths on | ar ger waf ers. ear
deSIfqdrI@ﬁélgls Typicahlychlttahiolet lightis shafe ﬂl’[mlgheﬂr refleetedanft beurface of a

SR 30 B ASPUETln e Pl BB
portfodCbD e tphafordsigp aposdde el light &f ch&iBichlly |rH&hﬁed and remains

sem conduct or product. The resolution w th whi
unaffected when the wafer is subsequently subjected to a chemical med1a that removes the

unexposed photoresist leaving the modified photoresist on the wafer in the exact shape of
the pattern on the mask. Typically, the wafer is subjected to an etch process that removes
the exposed portion of the nitride layer leaving a nitride pattern on the wafer in the exact

design of the mask.

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

the pattern can be reproduced on the wafer surface depends on the wavelength of
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the pattern can be reproduced on the wafer surface

depends on the wavel ength ofultraviolet |ight used to
wW@e@poet10¢ he pattern onto the surface of the PCT/US2006/007370

phot oresi st-coated wafer. Sate-of-the-art

phot ol i t hography tools use deep ultraviolet [ight wth

wavel engt hs of 193 nm which allow m ni num feature

ultrﬁh%?e% 11§Ht sB&tPp _ge"ct O pk @Qn Rdito the @Lhrffac%lb& 'ﬂ%’ﬁﬂo&’or@ﬁét%ated wafer.
devel oped use 15 Bxtreme U traviol et (E

Stateeofpthcmtplmeéxﬂhqgrmhry tols fueartleapewltraviokst ight wish @Wvl@ng‘tm of 193

nong Ry gt Bl s o P BBl Tl BP0 S Bty veing

deveRipe& hise $3IbghIRtRNTEURRV et I(EU(W aightto Mﬁ%@)hﬁfori d¥efeatures at
tiny size of the critical elenents of nodern

sizgs #edcircuits, it is essential that the
operative surface of the reticle (i.e. the patterned

o1 1 R il e eSS T Ao o Rl B reproduced on

the Mﬁ]’elecqejﬁlcem&wrehﬁmsda&é QhASHAis | AYAE. BetabSdoPHRCESP kY of the
thereby ' leading to a final product of unacceptable

cntmahbhetrgentsnf phaster yltegraied cirpuiise #lis gepeniia|thatghy eBerafrl‘ee surface of

the rﬁﬂ ?i? c@ 2 Iﬂ*ée B%Eetr??fjo Furtf v%%% R Etﬁ*%{f‘.tf%e%r 0F ?oﬁgl%%r%%{st il %guld either

danpdpet Blei §rRxge &@h&lsmﬁoaﬁSBnagEymoge%tédy ontbhthe pgtidi@esistdlayer during
surface of the reticle is coated with a_thin,
progtiﬁsgngathsgabyr gating e st fingl) prodysf micaracgenggble quality. Typically, the

crltmai 5%3 ls# gscl?e 06}%&%{&9@'0 pt&%&ﬂﬁ@&eﬁﬁn@ pfafté}{ﬂ@d surfaces

atta tot eretlc ts purpose is to sea
respmtlvdg rteend Bla¥tis partchf rtlmjpllnredp:hogmpldy petest slypically, the patterned

sur a?‘[ée 42 l%y ause&ﬁ?\% a‘9 oﬂ,teagtlln ot %{errgpgr% tlle% typlcally of

nitdo81hueskl anad‘hwrfbtdﬁ@ sﬁ]?&&ﬁéd‘ 8¢ aSlf'rrafrf%C An@StRERASRtHe Oreticle.  Its
transm ssion th rough e reticle characteristic of

purdesspis i seadehbeataringifs aph edyce privigd alsfpts matentiely lcgysed by such

conﬁ?rﬁw@%%g%%fa%wgq L‘j@é ol deg {e}l%lnl ({y&?evgﬁtee%? le aI liI{)ahtlhzes reflection
frofhit paksked setice he bpro¥pd Wﬁﬁnslnﬁsﬂﬁ/th@(h%ahé tdhiety @Iﬂi’auenstlc of
'S suscept I ble to contam nation and danage to a far

decgr elirpuiole dighé eohotpiithossinhyt e Susallyi e athvdage |rts>rﬁaar0wde pellicle
mafRf@isOhhd HROLARMN ent T tdﬁﬂgéq‘ﬁ@n fig ‘?éﬂ ﬁb@g g@ﬁ%gk (reticle)

unctional Trequirenen on any cont’al ner desi
empleyed maEUé/t phc&olmogap]gorst suvaceptible o camtzmtmaiicm ahelsdanmed to a far

for hot olitho hy use. (O earl ssar
Sropidt AR OB CR T TR ST e P s Sk fmposes
helgﬁ%daﬁlhyﬁdlﬁg reqR{remEHe 'oﬂ%ny%hﬁﬁﬂe@ 91e51E§é'&jﬂo' 18&kive, store, transport
ransport or storage is highly undesirable in view of

and shép srm@laqoiqsmdda foy EBFV plindolibogrepityeusteat ures on the
patterned surface of the reticle to damage due to

;lalr giegay,;tr%ﬁltg%q%?ag%n %)a brﬁi%'g:?lﬁed Sgo%?acgl thh nc%her surfaces during

manufacturing, processing, shipping, handling, transport or storage is highly undesirable
in view of the susceptibility of the delicate features on the patterned surface of the reticle
to damage due to sliding friction and abrasion. Secondly, any particulate contamination of
the surface of the reticle will likely compromise the reticle to a degree sufficient to
seriously affect any end product obtained from the use of such a reticle during processing.
Particles can be generated within the controlled environment containing the reticle during

processing, transport and shipping. Sliding friction and consequent abrasion is one source
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the surface of the reticle will likely conprom se the
reticle to a degree sufficient to seriously affect any
wee@opoaouct obtai ned fromthe use of such a re¢T/TE®06/007370
during processing. Particles can be generated within
the controlled environnent containing the reticle
during processing, transport and shipping. Sliding
of ddntmhin@ihgpartcalateduanictiofr AR flot YRER $B8tion in a reticle
contam nating particulates. A reticle sliding fromits
confpingr duEng bangposnior gxamplet 1Scanéth@bsma¢m@frpedmulatgs Such an out-of-
rt I th L, Sou
posftiroﬁnl%ﬂ e g{s %{sg arl})%orll}ltls%hé{bg& i1 au 1c$12y \Xdetln'ev om the

contanﬂ% Iayd Ipesitibsel mgnpnd)cwamlg @utpmﬁht pﬁ@hﬁaﬂ}f Rhdihg ¥een feﬁ@ Aroduct
t.he_cont ai ner an posj tioned into processing_equi pment
thatﬁ%?%ﬁl@nl‘aqﬁpvb leciighityg Slidmngconiagt frmes placamentt apd regpoval of a reticle
R —
gentmatlmh entli ¢conteguiaginn. e qmaplye shodk and oileati@s of the container can be

|esfor articul ate leration
tranélgﬁ% ‘h&’:“? Jhicle; FV“P%IFF&&hg & iRy 464 ?1 %‘PS’PEef“CUOH and
assdé%é@fbdi}ﬁ‘ﬂe%éﬁbr%ﬂ ransmtted to the reticle and
conmponents "hol ding the reticle causing friction and
associ ated particle generation. Conventionally,
r et@mivestlcmaﬁy,smtlp}aedrd shipprel foathei faltication ffacilityl inywhich they are
n ,one, contai ner and are stored in

used i e sPTF i Bt RECFPTAY, HbRyiGaHoR Sad y nbeegn dees I other

conﬁlﬁﬂi’sal LU %?%ihg cORfa R G t?ﬁl@&l%} BisPddBakefRIs6 AT transfer of the
di scarded a use. ransfer of the reticles from

retiglefelremi thp lhigpies @paﬁan@rsStOttbe tondainons timiwhiehsthey awhiteded within the
fabﬁc@ﬁg afa%ﬂi%%?%%gtew gnot ert hofi‘galc]; b“ ¢ (%,)]r{ gré]n gﬁ#%i?ny Conventional

creates an er opportuni

requiiemesitst fop Heippere Got regereN insl écmtalﬁérs BRelsS vithin ERL faB@Sion facility
nd containers for use within the fabrication facility

are gragnaficalha i éeé‘Fflty Eembiginenthe coptbioifarg bethensed it liminate the
opp&%m?ﬂ%fﬁné’lﬁﬁé g ?Atfoﬂ‘og 1%c{r1 }.ees (&PH{?%{hlégfaEXfepffroH'l the shipper

incursi on and. ration
contamanstbe thef rfabmdahen stuciipperuseo nbmthimexr Huo priesentsa migrﬁﬁxtdno Ndesign

b ST e UL Rigsent 5L Fichnt deslen
drarddtcecHafgramdit@iobierie %@s@ﬁx‘eadurﬁ‘xrgat%%&'ta%tiﬁnaﬁzﬁ a{snassosmated with

atnospherlc pressure during transportation, such
altitadesond f&m@érawrc hariges.t Odse shnek shsomsiontcapabilitiesriy ésnspairtetion are

e T L N A A C—

faciliti@nsf er s occurr| ng in fabrication facilities. Sone of
t he considerations discussed above are al so applicable
to sem conductor wafer substrates. Recognizing the
ned@meot! the congidesttiong dispubsed rabreyr argradsmapplibablodé eemiconductor

wafer substrates. Recognizing the need for a controlled environment around the wafer,
especially during storage, processing and transport, prior art has evolved approaches to
isolation technology that allows for control of the environment in the immediate vicinity
of a wafer by providing for a container to house the wafer so that it can be kept relatively

free from incursion of particulate matter.

Wafers are typically shipped to a fabrication facility in a shipping container and
then transferred to a separate container for storing the wafers in between processing steps

In the fabrication facility. 200mm wafers are typically shipped in sealed plastic “shippers”
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especi al Iy during storage, processing and transport,
prior art has evol ved approaches to isolation
wo e@ansiiogy that allows for control of the envP€DUEENG/007370
in the imediate vicinity of a wafer by providing for
a container to house the wafer so that it can be kept
relatively free fromincursion of particulate matter.
AL [
O Rt a2 R SRk b Rl By Bl dpboers in
COE’eﬁmiGWefec slmppérs’e rhﬂMryssttmdnarﬂgzddlmanﬁ@$ fori vldieg weemm wafers
ocessing steps in tion facility. 200mm

f ab
in T Biapeesipoicas oy FBesifBa 4 s arce Moo o sindard mechanical
interB6d E&gr r SMIP@bdEASED g@%ﬁo%j oﬁt)é?m?g &ﬁgeﬁoﬁﬁé@%nﬁvafers the

stac vertically wth erial spacers
shippersi are Jnawi asafrent anmgal@pmgwu@@; or EOSBSaIankll Ziedcontainers for

bt SAERRL0SHS i h e SOV E08 L BB it o, o

FOWEBS st RetasstoRe ha fE‘aBﬁ&atﬂoﬁtfﬁélﬁﬁé‘seln%@ﬁ@enofab@é‘u P%@gﬁ now often
and havi ng bottom opening doors. For 30

are pipeeds B pytoms opering genaingss fimdlat tcnle?erﬂtﬂgiashzqdp&SDv@F pods and are
tern%ESele @Ség?ore&%t he contai ners for hol ding the
waf er |nﬁ% we

én process steps are known as front
opening unified pods, or FOUPS. Reticles stored in

FalBviegatvhen stiBgiaddst itBSt (sh vhelvesn faRlkcatd 80 SEEPS controlled
now often are stored in bot t om openi ng ‘cont ai ner s

envEPRenS, Rastieuietes that dney |bzeme®m mlqmjﬁmnmltmﬂedmmmmnem can
gt (i 8o SR Bingfl, ST o YRR b L Db o

turbelence ohthertapped afrtbrﬁ‘wgkﬂtoﬁ%}t ﬁ@td fiBYyerhent o€ BNEontdisdrdRd/or by
controll ed enyironnent can mgrate due to pressure
dlSt%TE § igppedhair yohums, speleas by Stlmly OBRRIAB|and $losing the container.

Als&"Wid YRIB shBperk LUerd)§B$ emﬁye %@"{6&159%?1‘1 Emg toclﬂgeh{o altitude

on by rapid venents o al ner an
relaigil prepstyiertpanges dansippéite tapped alivimside she hor&ﬁolley‘l @wﬁ’@xh’nent to be

o SR T S 15, St ngrc oS th el Tl
Dim@hdibidl dRarlgt 8f 8 cBRRARHAR] ROARHShehRsh E&Bgﬁgmgé fﬁ@ fﬁ‘?xg;tmmng

air inside the controlled environnent to
of theesypRorh eyt wetainiag g@;@h@laﬁns btadmg te viale mlsairgnmﬁnt emi/sr warping of

the %Mg%t? aQ ﬁgel?l%% gxg{llﬁlfs ch}%paérhe n gllnglgﬁor@g ﬁ,@@%ﬁ? gg hteﬁzgntalner wall due

to p]fessmm floctuattpneicat bempropiiey the 3cdling HebidehnBe SRR aM ﬁié&loor of the
to wafer. msalignnent and/ or warping of the

Cam§ﬁ ngg gaitisplafedncyisionvithimhecariteai ner . Di mensi onal
changes of the container wall due to pressure

RS SO B 0TS0 S B pa
betvieae thesixtmmaliehhirenrhdie afid thei ifternal controlled volume of air. The breathing
apparatus provides a path for the air to flow. A filter interposed in the path is expected to
provide a barrier to incursion of particulates from the external environment into the
controlled environment of the carrier. However, as noted above, the reticle used in a EUV
photolithography process has very fine and delicate features so the critical particle sizes
are only of the order of 0.1yum and 0.03um 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 larger

filter surface area. The alternative to a larger filter surface area is a slower response to
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Prior art approaches, particularly in wafer
containers, utilize a breathing apparatus between the
wezdosnneabo envi ronnent and the internal control P€DUS2006/007370
vol une of air. The breathi g apparatus provides a path
for the air to flow A filter interposed in the path
is expected to provide a barrier to incursion of
s-from.t he _external . enyironnent jnto

o PSR A EIRST AOHENEF SPRETISHY AP RRedbE PonEEr. Both of

thestOh@thARRYRab1¢ REemBliv&G! BeckgRdorieNof ifeWhjectives of reticle SMIF pod
phot ol i t hography process has very fine and delicate

desfomads t kespshe edmsrodled vpluaie tparminghal seiizean beradfegtivs}ly staled against

. the order..of O and. 0.03 m the non-. t he ST
inclgiin Rk e MRERG G B (Bl PR IR Mt gpricte i
posstitiid MalsPpifolvidih e fei zRsge BltdridréLto AWhEVE pr&gitieregqualizadoy within

fine Pore Si ze causing a considerable resistance to
the cpiiralled| Vel #r6 drcompafileobigtivec essi t at i ng a | ar ger

filter surface area. The alternative to a |arger

filter ,surfac rea i s, a.slower response tasudden.

or et gt 8 tanfE Gl pERenEicd FHotE RefGRRR ARl STRALRP iprotyoed o
predhe Wil eHeN@ntroBed Bnaforinitas ereapievéitéd desi salihg on the reticle. In

~alternatives because one of the objectives of reticle_ .

thisgeeedpiv i rrelsrable todaye a peainal el F thelcagirgmnentevithén which the
o TR ol 00 4 L BBl o 390U AORLD Ehppipgion.
alsv Qésivablevthdthhd aintin die dohgoliel valimae rangios rdlatorebdstatu. | Bdr example,

providing for a large filter .area to achj eve essure
the edrllerHomOf oh Wik o ra%e FEMEBIE 1B 1°ERP DI e &er aid ‘Suddenpressure
diffeREERRhiihR e AWr&EllcYRTe iddad he E6Rhiab! € that

particul ates that are generated or are otherw se

i ntroduced or present within the controlled

envRetivieecimaire vai@seitesdintudingse 5t,| 6" g" 08", 1156 mm and 200 mm

.reticle. Ip this regar it is preferable to have. a
diafelsr REClS JHAMRYoh-oihe ?ﬁ\éﬂ’eﬂ?f? Ao RAURAPER H W AR, fgcompliance
with %ﬁfrgﬁﬂél air 166t E BN (‘El’tb'nﬁﬁ}dM@chtal?ic;blem%l?ﬁ%é)g;oh%ﬁhnﬁfﬁgs so that

avol iculate contamnation. It is also’desirab _
thet BMIFt ped aloor i qant he intmfaced |with \atamadicr eetitlerhandling processing

r.el atiyel.,y static. For.exanpl t. defl ection of a .
magin ok e Sihekien e e R Chaied Do e ahire meing t
suppbR 2SEd Rl dfdnef@nesde Gaih hteHsIe fuRé 8BS I enviRYitehWithi@ which

the container. Reticles cone in various sizes,

theij tigtiflg dif rgreds it the" SMIF pogris a depapynSAAE pod depigaedafst e earlier

ge ’ ?att"oﬁl ft elr_lgi%&/ flticlel H‘?thwe? e@f)ﬁi \RQ)(&?({ ‘?é gd\%ﬂ#i%@&ﬁ% gé bBle to use a
FEatur 6L i corrpll Iance Wi th curren y 1 nplénente

legASMMIF (St aud anighobe hatuced liahrt rtidad e Yhapahe pdpdmaamds originally
so that the SMF pod door can be interfaced with

desigpedift i ¢ reticle handling processing machinery. As
the reticle sizes continue to evolve, it becones

i ncﬁﬂ\%’? ii?@%eﬁe& hal lg Iaﬂf’cc}r@aix?éfpsﬂﬁaﬁle Fof GAUGRH odia I and to

reticle w m nimal vol ume for the environment w tHin
stosshihehsubstrates in between processing steps in the fabrication facilities. What is
needed is a container that provides improved shock absorption capabilities during
transportation. What is needed is a container that provides improved resistance to
particulate generation and minimization of particle disruption or movement within a

substrate container during transportation, and opening and closing of the container.
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the reticle is carried if the SMF pod is a | egacy

SM F pod designed for an earlier generation, |arger
weemsdosiedicle. In this respect it would be  PCT/US2006/007370

advant ageous to be able to @aise a | egacy SMF pod but

support a reduced di aneter reticle that the pod was

not originally designed for. What is needed is a

substrate contai ner Sﬁﬁﬁlﬁ?jglo?tﬂeﬂﬂ{w%jgﬁnbm h as a shi pper
and to store the su ' n processing

steps in the fabrication facilities. What is needed is
a CoRd ?kdé@xﬁt fRadtidar Rvdie@ted PO \WeprafOTr slsRitid 8ubstrate to
capabilities during transportation. What is needed is
progideosirak rrad tibrtioprisnlptings thenspparalgs rcempglﬁ%ﬁnéle oper primary pod,
I ¢ e
conE@isfl%? c%%gro%?ﬂgvb%%éeﬁféf%@#@ﬁﬁg%u Pgtft%rg ﬁor tefn%g rdoor, and a

secOtidaringpoldr apppaed akdrein, by rekilye shogk aﬁd ibadomdsaditidnngembers.
cont ai_ner. Summary of the | nvent| on The %r esent | )
Coyenaadthasmof thegrraary dediase sonfigyid @ hesmeise te pppade  hgrmetically
o I5LE AL R AR 0K AU BHLOM LERLARIPK) clasomeic
menfom;sr ememiglgabcuhvmmamd cavbhasel freebseablny petnfddgemestimsnts the

secl RS PRY gk FRLIHS BREeiSHICkeaAdl GhTBP Y GFFIEBDAEY GHl respect to

the TRAREY Dod @9&%0@@ dviRP&R rBficlt REnBikdRis iR 1@'1&101{1 from the outer
configured to be mated to provide a herneticall

y
prigeni ped. fihesctughtiotisw pBoWtbmer bo ndsimal,jod is siffiaeitrfabibgorbing a

porf R RV e B K500k B RS L B MefndiF TR P IeBB8AY pod i

corfigaadi WiR taSlotRE psRloANsbafguRa ths R G afhhiih Bl eretl€Br RPFor®fstructure,
freedom of notion, preferably six, with respect to the
Prefyftnoprss Posls havinge BiaRRlt 1estrdiets raagli  PlastoBleriaingdipon which the
e n The
reugic%t %:gti . Ahl%}%)%lo g?ﬁtt oﬂrb(f th@ rﬁlag he%ﬁ?%.g q{’llﬂp ElLenE%r &’J&qlon 48 define the
seconddry encdoduré ad albs pl‘eﬁerllgyalap elattbﬁi&noﬁ)adm eanegegiie ftcﬁl:omrface of
shqcks arted to the prjimary The secgondary
the.rgﬂelsnfi%%p%@rvanérﬂogver @agwnp@ﬁy.pa?wl%ﬁf%w% Seal sy s by an
eladtbm¥rid B¥enir <'i‘)r ro@ﬁér@e@h@"ﬂﬁ%§ suthl 44Ch448 g)lan%f 8h®5@0Yhard planar
coner posts having lateral restraints
sur&casomn@rqran%ahiamrmmsmtedmpmmgr @t tlohgats gapt sxtekhng pystantially

on .0 ages Wi t.h. t.he | ower portion to,. ..
seoffd PPt shl eg FORT PO o whlltioE predPteF sl i inbivit
pmﬁbl%WQH@[ﬂaqlemg@cgémengage the top surface of the
reticle. The upper and | ower portion may provide a
herneti c seal such as by an el astoneric nenber or
ot haddisiendliyh themwansoishe primsrmddnpy bersuppsried by elastomeric seal to
rfac cont have a

proglsr iR Rroraltbh AP RSB a5 B h o S Bspy o8 preferred

embodiment the elastomeric seal may have two cantilevered portions and a central

spanning portion and be positioned within groove in upwardly facing surface of the base

for engagement with downwardly extending ribs integral with the top cover.

The inner secondary pod can be replaced utilizing the same essential configuration
of the primary pod with a upper portion and lower portion configured to secure a different

size reticle therein.

It is a feature and advantage of preferred embodiments of the invention to provide

enhanced shock and vibration isolation to the reticle.
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around the periphery of the secondary pod to m nim ze
pressure shock waves and inhibit particles without a
wheooamb4100 seal . Additionally, the cover of therPEI/UEEN§007370
pod may be supported by el astoneric seal to provide
shock absorption with respect to the top cover and the
base. In a preferred enbodi nent the el astoneric seal
mayy, k i.levered tjon nd t. . .
oY et B L R Rt e oF BB Beatiop to provide
enhenpoeer ghoyk fapd i vilgration fagsEpidn bbrdase biyck eamdagibrmeioh reaches the
W th downwardly extending ribs integral with the top
retiglg gaptaingf dher¢iher secondary pod can be repl aced
utilizing the sane essential configuration of the

pri | er tipn and | ower. .portion .
P o P A S A bR eF Rk B SSF ROy 8B g provie
a didl cbstapmfeaatoiihe retivde actwan pagieuaily paeieidests AREUZRBARSpod as
of the invention to provide enhanced shock and = .
bothy jashEpingndevies g pectiee forestorng teaetigle jvwgthip theafabrieatipnofacility
; el . odi nents of the invention to
paﬂg‘g‘g%WdZ‘&glﬁlﬁ‘fgﬁ%é’gg%E%%tg d vibration absorption before
such shock and vi bration reaches the reticle contained

t helt & Mfeatire bfd advaBRigd 108 padTetr@UMARS RGNt bof Blcthe& iR to provide
enbodi nents of the invention to provide a dual

a refigher AV Hined thabmey ke pad fo) teangparh andsstprgrdiffengnigizep of reticles using
ageo ilizing the pod as both a shipping
ac eé?@%égﬁﬁﬂghgggF%é'for storing the reticle within the
fabrication facility particularly internedi ate
pr d¢ @ss foaghrs bepsdvahiagk of drof@addssb ARt e@s b8 fHedgerion to provide
Freferred enbadi nents of the invention to provide a
a repigleiSMUE pod that g partipglarlyrayitable 19 Bep wish Ep%b%@gltapbmchmques-
store different sizes of reticles using a conmon si ze,
nanmely 200mm It 4 feature dadvant age of
preferred enbomlﬁﬁﬁép%gﬁQ%QQﬁﬁk}¥?ﬁﬂg;o provi de a
reticle SMF pod that is particularly suitable for use
Wi tHIGEWYs b cfRQ8EMRAN dIRGHBAA YRSy oBirl SkserbRE ChRbinePaRbrding to
the Draw n?s FIG 1 is a cross-sectional elevational
onegbpdisnens al the psssehiddveionai ner according to one
enbodi nent of the present invention. FIG 2 is an
ex ded perspectjve view of an.assenbl f. the . .
cortth ads PEeEBpt e TRseRe Beari d SoSRMS AR i ogpingr pscording
to af eR&BPbry VI MOR of the present invention.

FIG. 3 is an exploded cross-sectional elevational view of an assembly of the
container including the components of the isolation system according to the primary

embodiment of the present invention.

FIG. 4 1s a perspective view of a cover according to a primary embodiment of the

present invention.

FIG. 5 is a perspective view of a base and a substrate supported on the base

according to the primary embodiment of the present invention.

FIG. 6 is a perspective view looking upward of the cover and components of a

secondary pod according to an exemplary embodiment of the present invention.
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FIG 3 is an exploded cross-sectional elevational view

of an assenbly of the container including the
wa@ooponand s of the isolation system accordi ng POT/UEB®06/007370

primary enbodi nent of the pFesent invention. FIG 4 is

a perspective view of a cover according to a primary

enbodi nent of the present invention. FIG 5 is a

per C Vo Qi 0Ra02GE i S :

o o JAdEe B e icRal e B PR UIR CoRiRRCA L Bfking to an
altepratsenbodimestrntiitipresenGinvénticn. a per specti ve vi ew

| ooki ng upward of the cover and conponents of a

secondary pod according to an exenpl ary enbodj nent of

t hef I dBda @ neppesttvessctianal viek ¢lsangasserplled sentpinginggcording to an

b cheg | ed container according to an
o al te? nzg?e y ﬁ%%’gfﬁnlg%? of the present invention. FIG 7B
is a perspective sectional view of an assenbl ed

COIHIE. BAY isaCA®dild@odsGeettoralied iMesiatdg dhRshsdsRPbetween the
invention. FIG 8A is a detailed cross-sectional view
cover ganddhe baseageuafing ie ap aliepate sabedisrent plthe plasentanentipe

base according to an alternate enbodi nent of the

pr i-nventi.on. FIG 8B js. a.detailed
Cr a8t spP AR ot el TP TR uf Gagammsmment between he
covietneelc bag clanahg ane doher basectimBOmE Nghsé NRcHAMRT to the primary
contacting the base according to the prinmary
embodHBet PEHIC IBeseRhBVHESent i nvention. FIG 9A is an
illustration of an exenplary seal in an undeforned

| [ . : dl h at i [ FI .
SOGOYAel AURBES), 087 3-bRsB, 57T b AP Bt Frion
accdrigay eéigirasenit wadtidf FIG 9A. FIG 10A is a top view

of the lower portion (or tray) according to an
exenpl ary enbodi nent of the present invention. FIG
108155 9B 15i eilbsatiooned a vietowmed conBgurativey opdret exmplasy seal of
t gy) of FIG 10A. FIG 10Cis a top perspective view
FIG; , !
of the I ower portion (or tray) according to an
exenpl ary enbodi nent of the present invention. FIG

10P1Gs 1@ACi§taatbt 8w lo@'\thePfowrr HURRAN (or %%r}lédcﬁfcﬁné ® an exemplary
hol di ng the substrate on the | ower portion (or tray)

embjordjrpent o thePreseniHNEILDEA- | OD.
FIG. 10B is a side sectional view of the lower portion (or tray) of FIG. 10A.

FIG. 10C is a top perspective view of the lower portion (or tray) according to an

exemplary embodiment of the present invention.

FIG. 10D is a detailed view of a support structure for holding the substrate on the
lower portion (or tray) illustrated in FIG. 10A-10D.

FIG, 11 is a schematic illustrating an exemplary shock and vibration isolation

system according to the present invention.

FIG. 12 is a schematic illustrating a shock and vibration isolation system according

to the primary embodiment of the present invention.
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FIG 11 is a schematic illustrating an exenplary shock

and vibration isolation systemaccording to the
w@r@sentl00 nvention. FIG 12 is a schenmatic il | PBST/U8L006/007370

a shock and vibration isola&ion systemaccording to

the primary enbodi nent of the present

i nvention.Detail ed Description of the Invention

Ref erences to r '.e\éﬁ)é ek s&cdqe wpner and | ower,
front and back, ke, are

i ntended for conveni ence of descrlptlon and are not

c om&aﬁh@%@&rélﬁldel tBinks SBR 2Pt Rhd I0WeeNdiRand Bhcl, 16ft and right,
onents, to any one positional or special

or tbfr Hispitane iréfrndesixlfor mlwemgmmfsf @é‘ﬂ“ﬂmm@cﬁﬂdrﬂr@ het ¢an¢ampated to limit

the g’%\éer}f Henthd or s c%(%np%‘he tg%;ik 1€ . gtl&? 8 or %\Agctlﬂogjteﬂ%ﬁon. All

specitic enbo nven I on

dimégfiedst dgpibtdd Bt figuss opg de I‘vﬁthf a p&iastial Alesibh@nd the 1ntended use
addi tional figures. and nethods discl osed herein may

of appecific ephediment of this pyentign withens dapattingHrase H@rwﬂ@a@laﬁe@%
and nmet hods, to provide |nproved contai ners and

T e, TR Rt WSRO B oy e ot

sepmlyn fr hechgeasdar wlth%tnélacéames tahe memsaﬁ lt@npﬂomdlet Buproved
broadest sense and are instead disclosed nerely

coniginers and apqthodgeor mppdng apd asm e sa8an éfhslfeéffréf P@abmatlons of

e SRS TR Ak 530 ANl AL i
broddabit senseadid\eed ;nstedé ldisicfdseaﬁm&hatd petrticdlmrly pediiberepresentative and
) pod") according to a

cl car rimar
PTG%FFWO% 1n ntﬁWéen[g,o sent invention. The

reticle contalner 10 generally includes a cover 15

canahlfin8mosef FRE! V. ! @Qllﬁ‘étfa d?a l??tﬁ:?e ta iner 10 (alternatively
red as

(al'ternatively i1denti oor)
iderhidiedet iactatitly "ped! mdreankcl 'bsnmeé’ @15"pmméﬂry rpoﬂh)eaccmdi@ foes primary

1Q.for ntai nin durin or age
erntoRigR 6 GG S Ak Reg i R R0 GFATaRY fldes a cover
15 dapasit @dséwlhglwnm@ W ﬁrﬂ)ﬁéeoz?ol{a@teaéuvay ¢ddn@igiba ¥€h Yoor) to define
i sol ated from particul ate contam nants external to the

a hamstioallr ecab®l. endosyes 25 exiphini the govfainer rlef for entleining Firglicle 30

dun%g s%ora%e 1}%%153)'0 ?t oc§§9ne Ll gﬁrléqm% lcﬂééi( Z? g? t% gfog%tr 1 tfl]jx%résealed

encBéurBQlﬂ ¢ efleddifelyticolas eroi?rﬁpﬁﬂ@ul@ﬂé cohenEeiney e)été'nal to the enclosure
respectively wthin the seal ed encl osure 25,

25.  f¢ | heplecrgpipiped W&éar@&*aer&ﬁd%lﬂﬁpép ttlagi corpaippe 19 @anarﬁléy includes a
retnﬁé‘ okt sﬁhﬁe‘%ﬁ Endgg t £ %ﬁﬁgf}ase ggﬁ%ﬁ% Sacigl base 20 and

Ing t cover
on the t:eNem i1n gresp activgly rveth'im thﬂ:ﬂcmlbé @ndosurb 85 c @hereticke 30 is located and

supgcggeﬁ\&nt t?lg trc?t e%&%@%ﬂig&l&é mgggtr% ?]ﬂ%eﬂlg:a 35 C[Jl'pon engaging the
cover 15 with the base 20, the reticle retaining structure 34 mounted on the cover 15
operates to secure the reticle 30 on the reticle support structure 32 as best seen in the
illustration of FIG. 1. Reticle support structure 32 defines a lower portion 35 and reticle

retaining structure 34 defines an upper portion 37 of secondary pod 39 having an interior
41.

Referring now to FIGS. 1, 2 and 3, the base 20 is provided with features to comply
with Semiconductor Equipment and Materials International (SEMI) standards for

automated use with various types of wafer-fabrication equipment. In an exemplary
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illustration of FIG 1. Reticle support structure 32
defines a | ower portion 35 and reticle retaining
watoodob4ne 34 defines an upper portion 37 of sSPCDOEEN§007370
pod 39 having an interior 40. Referring now to FIGS.
1, 2 and 3, the base 20 is provided with features to
conply with Sem conduct or Equi pnent and Materials
embdHiREARhO B ﬁ@%vla@ 16352PABAEY bRpLiAk Qﬁﬁtsﬁgﬂ.’ﬂsﬁas\% bl Reticle
variou$ types of wafer-fabrication equipnent. In
"SI nStadyeidochamanal ntedfesehasds mdlmt}amlctreh&mgmhy smtdzrys well-

kno orrg‘ntbant }%&h a?sﬁe?g{harg/ﬁpg)rogs o i Igggr Gé]éﬁ?%t%and 5, the base 20
has' a0 IddRQAFRRIY BTSN wahé<mhefam 6%93 Phitd hé%ng f%%tprlnt of

exenpl ary enbodi nent |Ilustrated in
ared fud llmtrh@d) apm%alb@mmpp@trsmrém 49 spagrslufete dhmgov\@r baﬁ@e bya

L e 35.and |ng f e
basP ] sy 4 Sppaan 0E 0 R B ke S8 i purtoce i
proffid@ﬂnvhﬂﬁfdaﬁw inSatcbRiaBcddWith SMBE staadfiako a4td B6 RoMpatible with
onprising the door enclosure wall. The base | ower

Sengmrﬁaefer PEOCRTSHN etpptHneleshoumes The SBbeeaplimt Wagen20 is also
adaptdliFo BE gé}g?\ya%?y §&1@?e%1 b Qpd 90\%9 'f?% Ig%aglg yféﬁg%&a.’cch_lrﬁ%chamsm 23

em conduc essi ng
cap@E fof deing d);mned ib&&eSEMII @nﬁirmabladatch egehing kievice l(ﬁ@ftaiblluytrated)

An ﬁ%u | g%sltﬁq%bltglgggc b dg)é}orﬁ%ialgéégf Egséljtoor -WI al C430 owned by the
ow@rﬁf%mt&tl hﬁ&tﬁﬁ%ﬁﬁﬁc Uﬂafé% ﬁé}ah by %éfaieﬁ&t qqt)a cofBr 15 is

exenpl ary I ng- mechani s di sclosed in
genpaily Wﬂulﬂdped W;th% ag®Madian ékangg/% henfrgunat fooint@ﬂ@mgwtﬂa Atprocess

ication and |n ed her r ef nce,
oo fBLIRERD FaleuraRiet RaH EfsedSrbinaloiprdonanor sibping of
the coaer 4@ GOME iBusiatdfebidith@ftf SEFIEE. W, L ind 3RAOEERSF 15 and the
tool (not illustrated) as well as for nmanual gr aspi ng

basgy Gpuaﬁ@slmahﬁppm genesalby iglangplas e ppiferg &F therrbapsont témerréﬁicle 30.
Ho&%verl Shet &e g\{ %{ G/gll ?éﬁ‘agg rg@ogﬁfzh cﬁxat tb@% ee:l’ ang tﬁ‘e gfs;%; could

‘cover ase genera
have ettea sigapbﬁmthmtqtepimhgrﬁbm thbecgheay @hd)lfreidﬁemveﬁtﬁcﬁi e 30.
However, one of skill in the art will readily

recogni ze that the cover and the base could have other
s hdpegaingt Aesnents ey amplifed, formwaniée, by dircayrr thanpihedesr 20, are

pre%xfh‘;)% dé‘?lrég y@tg h@'fﬁ% Eh\%gr}lgélgﬁﬁ%ﬁw b%é ﬁ)%:%%aorifelgfectlon molding or

othq*:rrﬁitelblabﬂl@nufantm‘ﬂ@ mbcess.r The tﬁ;oI}Imeerrrmn Ibasdidae t@allywehs viewing of
ot her suitable

ocess of injection nol

the ﬁ%ﬁfﬂf{i T el %%c%@%entwya 3 A b st dipepgiveo An example
of &ldnoW &-hRpMERN Mlcoﬁlsﬁlpﬁtﬁeeﬁﬂa%rﬁl 36 83@/@1 ﬁgmlﬁbﬂﬂggxlate The

el ements na additionafly be static Sl pdtive

@mrﬂl%n@ﬁs mwralfantaﬂaeisriwr fomned S tdtic dssitivat cargon fiber-filled
polycarbonat% ’Whlc% Ps 0 ar&%g: thd con fh g%%erdy loa}n%lude I'}ransparent window(s) (not
illustrated), through which the reticle may be viewed. As a further alternative, the
container elements may be formed of clear polycarbonate. As an altemative to
polycarbonate, the elements may further be formed of flame retardant polyetherimide. It
is understood that the container elements may be formed of other materials in alternative
embodiments. The container elements are preferably formed by injection molding, but
other known methods of manufacture are also contemplated. An exemplary reticle SMIF
pod is described in U.S. Pat. No. 6,216,873 to Asyst Technologies Inc., the contents of

which are incorporated herein by reference. Use of reticle pods in EUV applications is
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contai ner elenents may alternatively be forned of

static dissipative, carbon fiber-filled polycarbonate,
wobeoslo4180 opaque, and configured to include trpOEpP8LBEN07370

wi ndow(s) (not illustratedjil through which the reticle

may be viewed. As a further alternative, the container

el enent s nay be fornmed of clear pol ycarbonate. As an

rnati I nt :

e b S YR A Fo0b B A e B ted kein by
refeuergter st ood that t he container el ements may be forned

of other materials in alternative enbodi nents. The

contai ner elenents are preferably forned by injection
nol HiGn& depigts ¥t eremmEB AL 8 G oererding tatherniesent @vention. As seen

escrl Ejl%ﬁg ‘E‘}(g% gé%rﬁﬁﬁ%?é%%ip 32} &]{t}g aiﬁ;{lﬁ{s:PRt?&néds surface 50

opp]iemahan sdoogi ebudkigg surfdee 56 antl ephcedafpamtbiychlaterdl surface 60. The first

i nc ated herein by reference. Use of reticle pods

patt@ﬂl@%@vréﬁpﬁp dBISTSRS the duterar pwdere 0 @bt andpsegprg lower pair of
i

parﬁ % r?cl*g argl (93@ Q%sﬁgc;tbﬁey‘siﬁgnéegc;(ﬂéﬂ%ﬁ%rf;l'grasgtﬂlgc%q% ngcgrsgc}fs lateral

surﬁtc@: 66 ct rigstt amdt seeorpl egpentpairmiepiralizh eddes Beemd 8O rEdp@&1ve2y In a

i euaterctigide el i MO L B aairerderdper pai of edecs
65 Sl TR&R paPalRNeh SRAERH e IPAdndR¥chd @RS phir B E&Q&,QZS% 80, each
The first patterned surface 50 intersects the | ateral
corgppemdig 160 eftparalied edgasdf @@@cfn@b blends wishitle @herpavraaspcetdmg pair
of G854 SR R LI0BEHL NS e e ABE UHRETH ) Bingy g e

desBat eirduitipaaermpaidt tihstpasd) Tak cﬂﬂt@ﬁﬁgﬁﬁrﬁﬂd 580may be used as a
respectlvely In a typlcal rectadgular shaped reticle
refergneg sprasediing theanapufagtiresandpandiing g dhe seticle. gir rexample, the

chu@lgﬂg §1é1@§cea§5dmz9 b@'He cPiZl dégteél@gl?ré)%gart%g %ggﬁ? te"l*él}:éﬁzei'y BRL ftes on the

sec upper pair o
pattened esifaredi nepnpta ¢asiy dpangdd wlonemgest wﬁtha)th?an rsfuefee®s, such as the

s Bh IR B S EELLE RN B8 P8l el S

penbﬁelﬁi ?Bﬁﬁnw dththé h‘%tqu Shff8eksCH( %HﬂtSSpﬁ{at %fé" fd?(@rhate the radiused
rat ed The chucking surface 55 may Be used as a

cormeésf &5 én@@scsthemp@mdnﬂ amgmlhdlynmtt@ﬁaﬁt@r éllsamsehﬁndbtlcﬁg 30 may

r ex t he chu surface
alsoo{)e C(I%Sa cf %1011% 1t§ § Hg dgfr}agn}ighlu c %ﬁt fﬁxétaég}gysuﬁaﬁ%s must be
restfz&@dduzigaﬁlso ndtida 1’{@&&1&/6 lté @glcls biteA Gecmbe ©aRhd Bote@edl| f¥r generating
damaged upon contact wth other surfaces, such as the

partiGH FarcsaAsiamal e RPBATHE Shfaceso Beviionaldneniors o ather structural
feathf¥e Iﬁ?n igglo copPorafed 4D eaclolvx ) %’O%%ggﬁo t %ﬁf&ﬁgecfo%r and door

porti eretic surraces at ar
witlpruo kavieg ® atd]tlEt lﬁzrdhissl@mml bawseBEoee amll deortthesigy reducing reticle

. j i t he
shd&%{ %nl&ﬁgr?s }]%aélyegel‘n% E}L\lfetltlog tlg %resncn eg w1th re grve\:/lncseeto a square shaped

reticle but one of skill in the art will appreciate that reticles of all shapes are within the

scope of the present invention including. Reticles may be, but are not limited to, polygonal

or rectangular in shape.

As best seen in the illustrations of FIGS. 4 and 6, the cover 15 includes a canopy
90, cover side walls 95 and cover engagement surface 100. Canopy 90 comprises a canopy
peripheral edge 105, a canopy concave inner surface 110 opposite a canopy exterior

surface 115. Cover engagement surface 100 extends between and is located circumjacent
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al so be contacted along its edges w thout damaging it.

But contacting surfaces nust be restrai ned agai nst
woalcominel ati ve to each ot her because of the por/estiabo737o

for generating particul ated2by abrasion of the

contacting surfaces. Positional |ocators and ot her

structural features nmay be incorporated on the cover

rgza :

e ol A S o Do S8kt BB 19 with base
20, Uzerupiper setfacer €4 Lscmagpmeﬂlfad;mg soveli engagemettisonfaceThe0 with the

covd{ i Bl BH Rl T bive IBFrLHIfhes b Bhdhsibe hpsg 100 i

sub&@ﬁﬂ%ﬂ?'ﬁ&séd" Mithi:P thisdpss 9@ A kis %Bﬁﬂﬁ%at%r? éMlB;W Rohd¥9e inner
scope of the present invention including. Reticles may

surffb@ 119un canpnpidan withibaesiuprey spshapgthtaigether foemtmlgdleaplosure 25

o PO By B B a0l S, o

candp@zl 96 i¥oheR NdnpRNEY aedﬂ@@@@é‘fﬂeﬁmﬁgfaf 260 100 THeaRHRY1280serves to
conpri ses a canopy peripheral e 105, a canopy

comppREaifethp spded §%Fr1@%‘é% 23 yothep ﬁ@?smnéalaerd&n@pﬁ;ae @ntbeqnt gimosphere
extefiBf TPHE cb 11169? ngefgeﬂtm%%ﬁ fuﬂﬁ]eba]sg %G’E& #1%%1e iaphragm
e 3

et ween an i rcunjacent canopy peri phera
125 e{]hgwn]lﬁa?laﬁd m&eafm@ydﬁaﬂ!&ldl ts @hopyUp®ané gaidured eoveend over

w th base 2 ase er surface 40 i s positioned
venip sith aree’mfeﬁealsg 5%@ H e L g eigie Hith e At atmosphere
throﬁglijﬁze%hi $15954 c%ﬁﬁéeeﬁt $rbdsGHAGB I oPRREin! AL ?éa dyenclosure 25 is

surface 42 so that the base 100 Is substanti al
desigbbpegelibndtecbn acmnwmzergmf the dtatpihsaguo nflihg uniirhastop ﬂange 45 is

onca er urfac n cti
st fRRIP s aPORY 70 R By atere | R EP RS LR aB nghpertured
dom35sha§ed/\/|pbhldﬂelﬂj83ttﬁdt| &dedim| G¥¥r o dlb][ﬁlr@%ﬁ NMplsakyY as to shield the
enbodj nent illustrated in FIGS. 4 and 6, canopy 90

diaphiggneS fEomsiiesnsd ceptagt idlewlle Wi sxmsige i the mnblezw@ atrsghere.
vent 120 serves to communi cate the seal ed encl osure 25

exPbplt S D s el et AR v B PR AT a 100, the
rencw &ippbAsaudre Adnipreés BlpRudiigPbe RaMediZoupBRe@Whefefably @rmed of

, 1.s sealing I¥ attached to canopy 90 and conflgured
elastp@@@ﬁt%@ﬂ%v ey a1thsrmeplpitie\aditoneacerfisyied as ttislespport

pos % E%@&;?@ﬁ%gﬁkb&% fﬁ%lterILBtSftgltm y 1@5@&9{}% ﬁ‘m;ep 'Er%? %p lower

change 1'n pressur
portipheofsz at@ddaycpaaly.ur slt@hative chshwnatg ma&mlal knalyrbeauﬁlﬂzddy Reticle

f the djaph t
suptPg BOTR BT PRI dh oy BB o) etoponHiRh do extend
ou‘mibicﬁ Fgh 18 L@)?E‘xf dugtabedo Y4 {eﬂnﬁﬁteaeﬁ %ﬁ%ﬁﬁr@}ﬂos@%@ 18aRefexemplary

|on 128 Tt hat extends over the phragm 125 so as
emb@(ém@ht ef thetieticldisapimrh§ame 23 5f covmprises e rsubstarg ity ssquare plate 140

w1thV\4] ﬁp%o?tl %r%We rl‘l%pe X DRPAE el4t5 oantdh(?pp%rs@d (s?l?ptpo%t one ITower surface 150

extending between support frame corners 155 and support frame edges 160. Support

o
el

frame upper surface 145 is spaced apart from support frame lower surface 150 by support
frame variable thickness 165 so that support frame plate edges 160 present an arcuately
profiled cross-section 170. Each of the support frame comers 155 is provided with a first
support frame gusset 170 and a second support frame gusset 175 formed on the support
frame lower surface 150 with the first and second support frame gussets 170 and 175
extending inwardly toward an support frame opposite corner 155 and inwardly toward an

opposite support frame corner respectively. Reticle support posts 130 are attachable at
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In the primary enbodinent illustrated in FIGS. 2, 5,

10A, 10B, 10C and 10D, the reticle support structure
weoeopnbges a plurality of resilient couplings PCT/US2006/007370

preferably formed of elastaseric nmaterial, preferably

a thernopl astic elastomer, configured as reticle

support posts 130 and a reticle support frame 135

Iznt

S Y o A eRenLsol ol pRMRE the comers
155 mitaels bagpontefyanhecarhed 155¢ dppdaee ithed y@oistugpotathpas to§ rdsﬂ(bnt support

are nmopunted to,or forned on se 20 and confiqu
Postg,I8ang peswa%fir With Pl ﬁwoafp&?g TRgLprandaneqgtyatd FSR the support
fralﬁeeﬁ}gﬁe? ahfadd @Jﬁ)gﬁfegelﬁodsﬁev%féqsc éﬁrfl’?ﬁﬁsem e@lYom the support

di ment o reticle support ame 135 conpri ses
franee spizs tsarfeccal 4y Bgueled cphavey 140 melnfiesaa pajypdrhevbied mencavity

saefRAF Sod 5Bt PRt s G AhRBPars 1R td akmog: plate 135

and lxﬁﬁclﬁfb@m&%ﬁ Qhgled %H‘%a&@'%%r H60p1armt ROYRHA td [A6FB HPREE 60 of the
surface 1 i s spaced apart from support frame | ower

retigde) B a drcludsd lbybeé\mp@ome troabeveles canghetyt hlld@Wﬂ]éss 490 88d 485 and
subsgancug?/eﬁ&%rsﬁalﬁ rﬁi%gadthoel alisea fo a’c?ﬁg‘g 9:8)& 206 ex{eﬁldmg from first

§ Tosé se SCH of

supsdip ande ﬁp@muﬁew ens pt&bmiate RipPYitdRemwicotheds fi65.StThe sloping
upport frame gusset 170 and a second sug port frame

Side§@ﬁ§ éP0 w19 ppheagh disvelae cgnpapisy 435 punpert tgnesticlan ¢ By gontacting
the %ggle‘@'otcﬁt? {1&}% ‘?m(fl Eéc%fdd mr gﬁ%g ?aﬁﬂ@l% é§ ang 79%?(?&#’1%6 radiused

extendi ng | y toma & an supp rane
cormepRfs iThe ratmia?0 cdififctathd domeahatied rrotwesich 200 @ppesiihinal contact

S, rt fra corner. r spect veI icle. s ort .
areadBEREY batfRRE BV e orpel ot abe Serins B Reh e container
10. BUAP AL RRBOHIAWRE 118MFFBE ﬂ:ﬁ@ T QORIEp 8B trﬁ§1oﬁ REsized to

corners 155. Each support frane cor ner 15% opposite

separife rpigileso (ffonatsumfnﬁrmne opperesirfare ads émpmieta gigision layer 210

vi ded pRaort
thatgstcia THEY Sbliea ths Brdtend alisfo s PRl Bt ot iggm beine
trandpbotetl @o ﬂfeqﬁlﬁahe@smlsed concavity 185 r em)ved from
the support frane upper surface 145. Bevel ed concavity

185 includes a pair of beveled concavity sidewalls 190

andtillosfering o &leSsLoped @,eh%,al@@ H)ﬁmﬁ%érl@]% file reticle retainer
strucrzt%%e{,'ccolmga({%gg ? ﬁfugalﬁ}z] gre&c rg%hneF \(Rgil’tg ?36 i elr;e {%rg;éf grame 235
(alteb@atDielyt flentifdd & £ ugPer thaichugigdr pﬁﬁhﬁtdﬁﬁﬁbcbh@.ry\@d) Resilient

bevel ed concavity sidewalls 190 and 195 and
Cou@mﬁétf%ﬁqdéFPg‘?T@@U%‘?l%%t%?mf materiakh eralerably afbgmnaplasiie glastomer,

are «pcf 3 a%?et%ﬁg r&ﬁﬁh@r’%sﬁgﬁﬁ)raﬁmd}é fn%hnt?&' R Bf Forfnk @R co%e%' 15 and

r surface 145 proxinmate support frame corners
conffgmred; toopitagl @itdenddy from1BO carm@y]:@ﬁcawé e laurtﬁwe:dllédo terminate at

QTSR s 2§ SRR S AR B PRI R S 22
conPHeRSa 8fbsBMHallP sPERX IR 840 @ﬂ‘th% @6tainer frame upper surface 245 and
opposed retainer frame lower surface 250 extending between retainer frame corners 255
and retainer frame edges 260. Each of thé retainer frame corners 255 is provided with a
first retainer frame gusset 270 and a second retainer frame gusset 275 formed on the
retainer frame lower surface 250 with the first and second retainer frame gussets 270 and
275 extending inwardly toward an retainer frame opposite corner 255 and inwardly toward
an opposite retainer frame comer respectively. Reticle retainer posts 230 are attachable at

retainer post ends 240 to retainer frame lower surface 250 proximate each of the corners
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corners 85. The reticle 30 contacts the done shaped

protrusion 200 over a mninmal contact area thereby
webdosob410€l y m nim zing the overall contact ofP¢hes2006/007370

reticle 30 with the containér 10. In an alternate

enbodi nent illustrated in FIG 7A, donme shaped

protrusion is sized to separate reticle 30 from

S : r : [
2 R 7 DAL S el o et
posts Lﬁmacepﬁmded qoldemerﬁthapm!r tatandrapresrusion B0besxtending from retainer

trans ed.to the p grne urface
franj e SHGE 2 PRBBE ST Tighie caRiers 3gs. et Sngpeingehe cover
15 wmtﬁe@&a&s@ b6, £84IBIsBSForSEhHE 195 Gnd HRId R8Snck fRInW 24 digage each
reticle retainer posts 230 and a reticle retainer

otheﬂr rtarf@rnQBSet(Oeald@re'rpmit 300e¢icumpenbing iacsgcorslany effdesurg Buizcwammg
Resi |
e FERRLAR 3P 8PSl R SR PR R ST P PPt

uppér SuRREEDP hastiinte@onsdrOBR o s BEREHPEBE d%ﬁﬁstfrﬁéveﬁidﬁt relative
retai ner posts 230 and are nounted to or formed on

to thegperndesy RatkP o Renigunredns 30%et stide sussiace help eepierthereticle or
aid ?r?@&gcyct ?)%%gg%{%éndggﬁé X%Héﬂ;g&ﬁgl} J091 he 15»%1‘”%(5%51? talthoefre 1%18 30 is

etai ne | ar nen
suppsc&teldqha plaiecasubetantialnior2ab td:ﬂﬁﬂﬁﬁeﬁ@Suﬂac&Lﬂ@Scblaspalcai hpart reticle

squar | ate 2 wth a refainer frame upper, surf
suppifs bah 450 éé? F@%ta‘ﬂ%ﬁsq?*f GO e CORTH 1R Gidepighs 190 and 195
wm?ﬁ{egﬂ%ﬁgd Qﬁ%’é’%% Te&ir % Aelorhé 388 PrABIsfond 2003Rd with the dome

retainer franme edges 260. Each of the retainer frane
shamedr mmraﬁatru&;orpsr 00 Yeatingi déwia ohi thstchuekiag rsorfa¢e e Both, the

usset 270 econ t.ai ner. frame sset 275 .
retlt Sk e a0 B4 B enele FBh IS8Ty SRRGu0 R g stiffuess
in ahhRidl i(7-8frectiddl) SRE BREtal, @kain@E X had®r gUbRetion, 26Gsaddeform and

275 extending inwardly toward an retainer frane

deflegi po s3spensede aay sixsk aaﬁ gl ey lea«}mg dhthose direcsigpdsReticle retainer
post%?szggpez%{a{eﬁ% §<§’ éwﬁu;%%@ p§J|o¥r B Sorggggdfgg?rotrusmn

are a abl' e r post”’
ZOOr@ﬂaioﬂ&rshfapahfbtdlmmfroﬁmﬂicﬁrﬁﬁ(e{) 2(5(hap which Baver adhmaiedtwigh base
corners255. Each retainer franme corner. 255,

20, fhﬁéeﬁéﬁ%? FE21B¢r RastsacirRdreltle sanort Rasts 438 Ogﬂfﬁgéiﬁtﬁmﬁom to
maifta a §ntﬂ{ugﬁé ded & dpfResherat 551 st féﬁf:lepf(f)@v'ftﬁsth@ Bo@Qhaped

ext endi ng fromretainer frame upper surface 2
protptsdaonsrmOeande.’tQﬂ amlyifig doeal @msamleseuﬂﬁﬁentLUpcrntaengngleh@e 30 ina

15 with.th ticl rt

dostiedh FS5Rh FreReq RO nar prd e viseh i R Bk b Rlte 32 and

the tBtid10" ftathes CRRIBEARE Y340 Aelrin Gstérab & WHE Ciriddpbd. a THECARBAAT Yhaped
encl osure 310 containing the reticle 30. In this

protessiritis g2 Gitand ndorie nibapeth peldinee traptesionsr 409 uspore dgmed of an
elasfo%etrﬁcrﬁatggzgl t& fog? ellhg@gﬁétﬁ)‘ﬁ %o%@é{ﬁgﬁe&eﬁﬁpﬁ R sﬁ?faces 50

Secure the 2G2S Ive to
and tSefgeda dar Yoped sBili0in tﬁeﬁhtt evill ragprebna& tBA2the mrrgtugefeent of reticle
ussets _can hel p center the reti
supgort posts 130 and ret1|g1e retatiner posts 230 Wl?l reduce the effect of vibration of the
mounting base 20, i.e. the door and/or the cover 15, on the reticle 30 as will be clear from

the schematic illustrations in FIGS. 11 and 12.

Referring to FIGS. 1, 2, 3 and 12, the resilient couplings 130 and 230 effectively
suspend the secondary pod 300 within the primary pod 10, that is, the secondary pod is
structurally connected to the primary pod entirely or exclusively through the elastomeric

material comprising the resilient couplings. Said resilient couplings may be tubular
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aid in correct positioning of the upper portion on the

| ower portion. The reticle 30 is supported in a plane
waodwsasine al |y normal to the |ateral surface 6BCTDNS2006/007370

spaced apart reticle suppons pad 180 after

self-centering itself on bevel ed concavity sidewalls

190 and 195 with the patterned surface 50 resting on

r

8T BB 2 48 BBl o IR 2R, poc
one sher thaveep@fon B3 hf the Isecmdanyqaloé as M@ﬂicastposte 886 ol 3@ caner and posts

the reti C|? retai ner posts 230 are adapted to have | ow
237 opithg bass F s PAAYPAY- (z-direction) and lateral, i.e.

in the x- and/or y-direction, so as to deforn1and

def t ibrat | | .oad]

SCTHLE! )1 Gnd IIRRESR IQARAIAES, AR UGG bEIG1 PR God 10
supp?cdapg elok &enoﬁdarpepsmi 800icohtaimdtd chee retichpB80t Aestas We36gen in the

llluséﬁaamgﬁa Bt 00 T apicih andtos ot 30 ShEGel fiainer posts 230
behc@)%slﬁmzs?)rmg I?l%m‘b@lt h‘ﬁfcfl%oﬁ %cﬁétfb%relﬂﬁé{@ 12BN GR e §etcb1‘fda?y 300 (and

support posts' 1 formin the z-direction t
the nmicm an moatammdt thnmm)stobb@sum@drwahtesthsqoramdya@dof0 with six

.he me aped rotru ..200 and
degtsgi of STeedim b Belie o Sbcof SR Gt RE ALl ¥h) SPRY Re e that the
arraﬁgém&qlt ef 3&}3 N 12and g2 wislGubdthntRdy a6 ERIeNE shAsidn dmmy shock and
sandwi ched between the reticle support structure 32

vibrafien toadingexlitles primatyapadelO torthe seagndary pod F00n Rasicksr wigport frame
130%'38l rét{‘:‘]?;@tse}? g Me%ﬁpﬁggpg l?&%q dJt; %E&gﬁt% rfgg&) eil’égzgro?tatlcally

ape al ner pr rusi ons
d1ssqratleé a&tommrmanlatﬁltge reha@kridlo spelovasle fa mxghnpter | @rban ﬁber—ﬁlled

ushi onj n a th_ the urfaces and 55
polsfe&qr%h% @8 ﬁ'é’%g%g .\Wem the tr%c S PPULREY ?gﬁﬁ?oé@%i gibration or
shoéﬂ"ﬂ)_tadﬁg%ﬂﬁﬁﬁwgé%Q aRf reEﬁEﬁtCs!u pS %BQ(E tl3@%ﬁ~°thelgé§11ﬁzﬁfjreta1ner

feticl& retafner posts 2 uce the effect of
posbsiﬂf»@atheongldfrehctie soppant ﬁmgle Ha%ésametcheeretatme fihor 235 move as a

/ 15 | e 30 il
sub FRRANY e PR Actito ataretiry DEEprfios of Tz ppsis 130 and
retaibér p(%?sf 2211 roQidi gGRass Hanpingdscrihek the meﬂo‘l@m %Sdl%hﬁ’khamtamed :
couplings 130 and 230 effectlvelaasus pend

in theedesitad confeuatdpowithionhe coreingr | fady 2p @Hem@te ftmmdlmgnt reticle
retamlgle e %@9 %(EXGSR’?% e?lcl%ts[l Xgrfrgilnpf?§ 941 %%t e% (%Iﬁla}yh&closure 310

| mary “pod ent usive rou

(shrsh(asf proggcition)within p&‘ﬁmﬁ@rmfmsmdagytshﬁed eﬁctleuEem‘ZS as best illustrated
couplin Said resilient couplings may

in FigB) amg%p SecodeR setoaresOs Hzﬂ_uedfC@fm@agwlagé’@%lpiymemaﬂy
scal PR ER1PR5E §5 Bdine ﬁlrtc%ﬁtaﬁf%ﬂ%lﬂﬂﬂ 'Eﬁe' é%@ond%?ys Er?cl&éﬁ?e iﬂﬁ is relatively

ower portion 233 of the secondary pod as wel
lessmlsd:&ptlﬁ%tooturblﬂenmb@aumdf pos spalkg 7vamme g masrevodmfed and the

rornii it TR B disbeE P T KB ideydalle SbFondary enclosure

310 created by the shroud of protection.

Another feature of the isolation system of the present invention is best described
with reference to FIGS. 7A, 7B, 8A, 8B, 9A and 9B. Base upper surface 40 is provided
with a structure defining a plurality of concentric ridges 400 that each define a peak 405
and a valley 410 extending in a loop on base upper surface 40 circumjacent base lateral
surface 42 and radially outboard of the secondary pod 300. An elastomeric seal 415 is

provided configured in a loop. The elastomeric seal 415 comprises opposed first and
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supporting the secondary pod 300 containing the

reticle 30. As can be seen in the illustrations of
wWob@s09tiod and 12, reticle support posts 130 apdr/us2006/007370

reticle retainer posts 2301behave |ike spring-danper

vibration isolation elenments that all ow the secondary

300 (and the reticle 30 contained therein) to be

P e | e

seccBHPRAL Hion bl 128 LI el tpobiy S LRI Snd. outer
peripleaali ¢dges @80 gmid 35t dfathe tsbal ardr forgéie ntconfindehtSoorl 1 Tandecond

12 will substant irg,l |y attenuate transm ssi.on of an

. y
majehtsaksuifge FRB iateuieursatithg Rwrativeolsanreite. spacefippag wedges
t d O iCl t : 3
o] SRR IFLALE, 0 PRV BratERL, pSRTnt oA s
projsethst pextéraling outivgidly fretretht seshdtmajed $epl slirfese pas,i the wedges 440

non-particul gti.ng materi.al as, .for exanmple carb

are fizglo p %nga%wg%trﬁ@%ﬁdh@diﬁéao‘ﬁ_@hle--%éﬁ%uwe G R of the

conéeibriCliBoek 40D R Hake ﬂ%e@ BEPANRUON LAV RN QA akhtKon each side
| oadi ng tending to deflect the resilient support posts

of theCoasehttiheidgesi40D esantiteremioner thsovprer A86¢ sutfecer #gi dThe cover
reticle su t fra 1 and reticlg.retainer fr

ensdShicit GufR 00 b bR MR el Gefty T Y Whe valteys

410@AAAirh@istonkd & Bk dewh upas tHeffirkhaajdt RRDEIrf420 426 oL B2 ebitbmeric
retai ner posts 230 and providi ng mass danpi ng so that

sealtH}é anelt ubptantyly) rroxgey Senupdaeaitlcoias to ramypeass tarywedges 440
; i i ner _ .
into SRR Atk 3 RS (P Blfing e <oReCls Fahiihe8he 20 1o
fornt éeihehaettaafipeedled ermimud3d®.t o f orm a secondary
encl osure 310 (shroud of protection) within primary
herneticalléﬁzealed encl osure 25 as best il lustrated
i n Irpesxenplapgembodingpishaypyn EHeb o4 rad 3Bothe slasipmqrigisgal 415
. eati . o
aor T RG340 Widthol Tk 8 Gt RACE R, 0Bl A o st the
horiddif}ali tear ELet Il vedrghddlile asvisneapdd 16l"e The veuidalillegel f the IT shaped

because of the small.er. volunme of air involved and th
sealgly s etio s Sradgra 4 B g Yabbrder Tite oot pabdfiment of
FIGA29ANG\ I I8 SRCQREaTMC %%%ﬁg@@l§5ﬁaﬁr§@d@d’._ tiA8 cover 20 has
shroud of ‘protection. Another feature of the isolation

- thres wonemirgf loohe ofribs 00, 463vandt47n spaced epert de dbatithe dential b 465

eferepce to FIGS. JA ,.1. 8A 8 9A and,9B. Base . .
confyfls SRR e s ek 4 WBaRA Y SERLPRLE S SRRrHicgops of
wedgePh 1 ahd the @fterCARCATN dddc4T0 WERSthd Werahpériions h4siehd B8O of the
a peak 405 and a valley 410 extending in a lLoop o

clastparasioygspetl S ulhiscarangerent dgppsarlatiempas eal 4i e in fgontgct with both
the g(g\%fr %i%né%a@é“é’o (x/%ﬁla- %a’téq ﬁgé@gﬁgﬁg@gv&bﬁgﬁ&%%% Yo %Ox%ﬁrieved,

el'astoneric Sea rovi ded configure
the geal a0 'sphings'ebarktfoome contagterith #ikDHaso npper sedaapiivtertby avoiding

first andsecqnd seal mj.qQr, surfaces 420 a 25
pertisplali g el XPHP wERiear AR dach At had 16 be pecled off by

the action of the base manipulator.

The elastomeric seal 415 may be a solid or hollow member having a shape such as
illustrated in FIGS. 8A and 8B. It may be made of a non-sticky material such as silicone
rubber, vinyl chloride resin or other suitable synthetic resin known in the art. In an
exemplary embodiment illustrated in FIG. 11, the elastomeric seal 415 acts as a spring-

damper in conjunction with the reticle support posts 130 and reticle retainer posts 230 to



10

peri pheral edges 430 and 435 of the seal and, form ng
a continuous | oop. The second major seal surface 420

wo soocopfibgured with a plurality of concentri c, PEpESEU6/007370
apart wedges 440 (alternatdly referenced as "fingers",
protrusions, projections, tongue shaped projections)
extendi ng outwardly fromthe second maj or seal surface

' - f
o0 D3OSR SRS 5L St B0 PO AN

retidddh®0.concentric ridges 400 on base upper surface 40.

Lateral portion 445 and 450 on each side of the

concentric ridges 400 cantilever over the upper

surlitaébovroconfigaratipy & Pty brBreble fpr %ltzammf %naller reticles by

| r

simfil P RFg Mhe Sooi" e i d Bas Yt EOAROGTRE BN bBts 461
illustriatedtin GO N 04 e alhesetfray o f4RO poifnai pod vatit mﬁﬁsolmcﬁi}e&htures can

415 and substantially proximate the wedges 440 so as
Snn?%“‘gﬁ%#ess t he wedges 440 into sealing contact within

the valleys 410 upon mating the cover 15 with the base

20 4 r r lne osur

An%lﬂge? é&%&ﬁ B’f‘ﬂ'uﬁ %ht%m%ﬁgo(gr %gt%'s R Eggglélt td Br@hd for

elec’ebﬂstia)ﬁliesflpa:hcﬁle@ém4Hf5pd&fm®efdt’l$1rfa0€ 5akaﬁd ahesdflalpblng surface 55 of the

.supstantially like the Geek |
reﬂ@ﬁ]g@m\%t heirghicde SRR R B AT e wcgﬁstammz gructure 34 as
wellaafs%egr 19 k&1 R 'ZUquhteEthl 1£30 1sT ﬁ'l%re‘ﬁ? g%t@& d fo8OBSDOThe method
Il shaped seal 415 are the wed 40 receive
and wppzhmws valdissyssed 10.U.Bn PaheNa.| 4,583, 6511( tod Aeyst oicheelogie$ Inc., the
oncentrjic | oops of wedges 415
CONEWQOgyﬁgwﬁgﬁﬂm?ﬁgﬂﬁﬁbé?mﬂ yﬁ'%ﬂ?ﬁ?ee concentric | oops
of ribs 460, 465 and 470 spaced apart so that the
central rib 465 contacts the first major seal surface
415 substantially between the two concentric | oops of
wedges 415 and the outer ribs 460 and 470 w pe the
| ateral portions 445 and 450 of the el astoneric sea
415. This arrangenent keeps el astoneric seal 415 in
contact with both the cover 15 and base 20 whil e nmated
t oget her. However, when the base 20 is retrieved, the
seal 415 "springs" back fromcontact with the base
upper surface 40 thereby avoi ding particul ate
formati on that would occur if the seal stuck to base
and had to be peeled off by the action of the base
mani pul ator. The el astoneric seal 415 may be a solid
or holl ow nenber having a shape such as illustrated in
FIGS. 8A and 8B. It may be made of a non-sticky
material such as silicone rubber, vinyl chloride resin
or other suitable synthetic resin known in the art. In
an



exenpl ary enbodinent illustrated in FIG 11, the
el astoneric seal 415 acts as a springdanper in
wa@ooeonade on With the reticle support posts 13BCBEDS2006/007370
reticle retainer posts 23018oprevent shock and
vi bration | oads on the primary pod 10 from bei ng
transmtted to the reticle 30. The above configuration
IS DAkt {sCiifkl ¥s: sui table for utilization of smaller
reticles by sinply replacing the secondary pod with a
pod with inwardly set corner posts 461 as illustrated
in EIG Agparatiibefoeduppetiyigod subsirdgs i tgapiovied shéckhatdevibration
isolation features can still be utilized. Another
isolahpid dhsanparadys QORBTEBI% ai ner 10 provides for a path to
ground for electrostatic d|SS|pat|on fromthe
pat ue Sur 5. of
Phet PLRRLY 3OS GRS 00 g tek ShuRL M SRS 1R Slngoce and o
bas82tharndvéhadapedi ol remoedbay I&hg’@esthé llbﬁideoedéi'ﬂleaeS fivee Iskaléd enclosure
cover. 15 and base 20. The reticle 30 is thereby. i
betyypesn éb,q EenoRy e piEegs and dhgpases dhe hase pawngt ays iptgrior with a latch
Pat. No. 6,513,654 to Asyst
me%’“ g?ﬂéih ﬁlgm the contents of which are
|ncorporated herein by reference.What is clained is:
1. AppandiySpddrcosppastd Ngve Sottieh raatiead apferopdrelen, the upper
shock and vi bration isolatjon, the apparatus
porfiemafanischip engags ihealoyepartiondp sieting aasee@%ﬂewcé%ﬁﬁ fouceptaining
e o R o R RE S bR ro IR a SRR rereupon
andstba lupplergroctias corepiin gveetaititpestoohoa fer staidiag ¢heasudstrate when the
ase,. the base havi g an interior with a latch
uppﬁﬁBWHﬂ?éﬁﬁn@Sﬁfida\Vﬁléh‘et REFARIOY secondary pod
conprising a | ower portion and an upper portion, the
uppgr r engage, p
def%ngﬁg E%%gﬁ encﬁqglﬁé ?%r c&%?%?%%ﬁeﬂw gﬁﬁhﬂﬁpbﬁzm@ the
secengasy ped end pthdmg/\e [pripory pomtmonbme%ngldaqpm with respect to the

t t t bstrate t and t he upper
P oG SR EP R BT G S IE GRS U ey AORERG by shock
or t/iwatmbsmea&@ﬂme r&oa}nﬁhgu BRRAAIRETE ipARalitS @ma@@%& Wt tleedom of
the | ower portion; at least one resiliéent coupling

MO i g Smmrpoﬂh@%ﬁﬁﬁpmt ip thoprimaty ndfe secondary
pod and prOV|d|ng a prlnary p05|t|on of the secondary

ot D 358050 o A6t K8 afe Reenh SEderio gy Bcempea.

mulitdogdy GRS didpPackRSht dfemd se@@x‘;ﬂ%ﬂrj' PEd RitAM e PAnAry pod.
plurality of degrees of freedom of

2. The apparatus of claim 1 wherein the resilient coupling provides six
degrees of freedom of movement in the displacement of the secondary pod from its

primary position.

3. The apparatus of claim 1 further comprising a plurality of resilient

couplings extending between the primary pod and the secondary pod.

4. The apparatus of claim 3 wherein the secondary pod has four corners and
the plurality of resilient couplings extend vertically between the secondary pod and the

primary pod at each of the four corners.



novenment to the secondary pod with respect to the
primary pod. The by the second end of the at | east one
w0 e@clopgand coupling to permt a danped, nulti-BeDUus®oedo7370
freedom di spl acenent of tha9secondary pod within the
primary pod. 2. The apparatus of claim1l wherein the
resilient coupling provides six degrees of freedom of
rmvgsrrentTHerh %Qﬁn@'o? R a@tﬁqﬂ'%}h@re% e&cﬂ%ﬁﬁ&&?ﬁi@[ﬁ/ co%?%nésr B first
its primary position. The apparatus of cl al
endfamldtmeq:coudrqndl @drﬂ@saog@hmlgalat teychoﬁf sadidnidenhd odiepdin rrgsh of the

bet ween t P, nd.t he secondary
fe“ﬁ%la CoppliggreCopsech Bt oy 3094 Bk ST G Yo RYawgy of a
pluRBE Wofa@%nsc@&é}ﬁﬁ 5 B8 &W%l%Wyaiﬂdt %cOldatEpbhd e pI‘OJ ections
coupl i ngs extend vertical Iy between the secondary
receaydl ipee qnenings yt gsodlendts. each of the four corners. 5 The
apparatus of claim4, wherein each of the resilient
co [in as a fir .en nd .a _second end and_ has
S e PR Qi aHEcia AR AT &P B poqadary pod

has %@ﬁl‘)s]térﬁﬁﬂy SQUPE | bfb@ﬁe \pii) '?&?rtcoh{%r%J (ﬂre{s heroRf éﬂ?sréf(tfﬁ‘ﬁﬂlg between

d secondary pod by way of Ity of projectl
the é@@ﬂ@ﬁd@%@ stdechraveg ah plcumtambtamrpiembng] dapycayostso thdueticle when
he openings at said ends. 6.

Sald‘lrﬁpélggt g‘?’ﬁ‘?ﬂfrgﬁgﬁec O&'ieﬁPTL“\%er ein the |l ower portion of

the secondary pod has a substantially square profile

Wit f oumheCpRans cﬁ"@alﬂ?? v@lefé?l't’ rth@lo%? g@f’tio%ncﬁi 8 secﬁ)ndary pod

bet ween the corners, each side having an arcuate
has ptepsgfe pirya Botéam st sayd {oover Ipertroathas Iaesubﬁmtlaﬂmsquare proﬁle with

S.Su rted in the Iomer rtion
Toue B ik ot B kBihelhab U EhEP B! e Poionpidetending
1nwaﬂgamd@ﬁympq@oﬁasmﬂn@op side and a bottom side, said
| ower portion has a substantially square profile with

four corners with each of the corners having a gusset
f oBred dhetappasbistadralaiinge “éb@t@h thenlgwien mrtm)tnyofttbwamdmdary pod

0 r a of ¢
ras RO 51 D55 o, RN A Sy oo AT Hh5h € e i
fourasaeheds With eadh &f e coﬁlatsdlak/ﬁl\gw gtﬁéHttfd)ﬁ{bdhﬂﬁthé bottom side extending
substantjally square profile with four corners with

“””@Qbﬁ”?ﬁ“qQQ?RPQﬁﬁéﬁgnﬁav|ng a gusset forned on the
bott om SI de extending inwardly toward an opp05| te

CORer . r S claim7 wherejn
por@E on 8 F-gpﬁaérgé)lgé%g %tl 13 ’Psvél redtt e upper portlon of the ggcondary pod
has a top side and a bottom side, said upper portion having a substantially square profile
with four corners with each of the corners having a radially extending gusset on the top

side of said upper portion.

10.  The apparatus of claim 9 wherein each gusset of the upper portion has a
raised central portion with a pair of side walls that extend downwardly from the raised
portion, and each gusset of the lower portion has a lowered portion extending downwardly

with a pair of sidewalls.

11. The apparatus of claim 1 wherein the base of the primary pod has an
upwardly facing surface with an outer edge, the upwardly facing surface having a groove
therein extending along the edge portion, the apparatus further comprising an elastomeric

seal configured in a loop positioned in the groove, and wherein the cover has an



has a top side and a bottom side, said upper portion

havi ng a substantially square profile with four
we@oesnsepeomn t h each of the corners having a radpel/U$2006/007370

ext endi ng gusset on the toposide of said upper

portion. 10. The apparatus of claim9 wherein each

gusset of the upper portion has a raised central

Con. i b . £ oo : . '

o hont Pit Pn ToP Sl T B SnbeAE g PR sid spal gpd sala

engageanend py ecpion tpraidé a somtiduowe ereghgpoeit ovidideenskalige engagement

b tdomgvvar dl \i/ %@ﬂg a pair of sidewalls. 11. The apparatus

ebvggen P poveq a & n the base of the primary pod has an
upwardly facing surface with an outer edge, the

upvyar d yrl‘fea%fﬂg'ﬂglt bf @%ﬁn hav{Agreth %{ OOME i Q&%?fe@sed between the
ext endi ng al'ong the edge portion, e appar at us
covénaritese amhwhesimige anveliasttdrdto chesiert tieoiivegmoeehbldvetically
0 posi.ti oned jn the groove, and wherein the cover
onth%ggﬁﬁéﬁﬁﬂﬁﬁﬁgﬁfkﬁﬁo ®n for engaging with the
el astoneric seal wherein said seal and sai d engagenent
pr gprecti i.de tyi . e t i.di ng
ol g I A bk ool 11"V RHSICIIAETEL o 265 4y En ovo
cantédppaeditposiant aidab nmitifllenpertienn ahdavisecih the topraoves g an outer
.blgt vveeﬂ1 @]ge cover and.base and wherein the caover is .
periphgry Wi thre fgaperasnt rivs extspdme paoushine oyl prrplary, a8 wherein
the thi® Hgs@nnfidl 8i8e Rle tdb LRBReredPottti8ad thbinidiortion,
apparatus of claim1l 1 wherein the seal has a top
surface with two cantilevered portions and a m ddle
porlédi on ,Tharegppwiatseifroldiine] wipraovier bisa podtiordedprises four corner
.periphery with three engagenent ribs extendi ng around
gu“@ﬁe outer periphery, and wherein the three engagenent
ri bs engage the two cantil evered portions and the
m 44l & Rt R forl drppdfif %@?Eléttb‘i)r&fidecé}ﬂ)'c I M‘b%%t%rpisolation
t he base portion cgﬁprl es ftour corner QU|3es. : ’
the @oitetizdr cempfisingsupporting a reticle to provi de shock
and vibration isolation, the container conprising: a
primary pod, |ncluding a cover and a door latchable to
t h@ PEGRASY podying treptfl zdersratehabde te theerserpor ti on
and an upper portion, the upper portion adapted to
en I |0 fine a secaond enclosur.e
f orga%g% al |pﬁge{% rsse gllé‘,%g ﬁgmog\/\%rfdsﬁ%r”tpp g portion, the upper
portmangippisd ng esghyeatht 1evdryirtisietd defbe! 4setosdRaébakre for containing

t heIr ethon . . .
the reticle, the lower portion comprising support structure to hold a substrate thereupon
and the upper portion comprising retaining structure for retaining the substrate when the

upper portion is engaged with the lower portion;

a plurality of resilient couplings extending between the primary pod and the
secondary pod to provide exclusive support or the secondary pod through the resilient

couplings.

16.  The container of claim 15 wherein the secondary pod has four corners and
the plurality of resilient couplings extend vertically between the secondary pod and the

primary pod at each of the four corners.



and the upper portion conprising retaining structure

for retaining the substrate when the upper portion is
wengagedoni t h the | ower portion; a plurality oPCT/US2006/007370

resilient couplings extendi2hg between the primry pod

and the secondary pod to provide exclusive support or

the secondary pod through the resilient couplings. 16.

The,.contaj ner .of cl aim 15 wherei.n the condar od.,.
nastFour 1hb prvupeeSRRCPiE 15t PG gody of B rargt &tfings has a

firs€ edPhAdS Secdxl eRd aM&hid @Ifﬁniﬁ»gs REEWBEST shititentie GRN dkYeiP 04th of the
and the primary pod at each of the four corners. 17.

resitiget egmpliaigh espnisct ¢¢ dioth 118 primerepad aadseedndarie pod by way of a
resilient c Li.n h a fir n nd (o nd. . ..
piobE) R B ERHE O ing B0 o4 bl LRuE P nfo AR BPH. R Brgiotions

rec€ifzed ethé 6pédih &Nt sgidplid. ngs connect to both the primary
pod and secondary pod by way of a plurality of
proj ections extending fromsaid primary and secondary
pod8l. t heéhpewjtevel dndaimeteivhertin thetlhwenpatipngé thst sesaiddry pod
ends.. 18... The cantaine f claim15 wherein..the |ower
hasST BT e PR D Pl RS A2 boE i eidkt FyeRiifE between
the SAHRES epelO§itlt Bavihg An faithteChbPEpos@tthghaGondafitito the d&fcle when
_extendi ng between the corners, each side having an
saiyregighetie surpgped gy ke daWermgrtioteoncavity to the reticle
when said reticle is supported in the | ower portion.
19. ,Jhe nt ai.ner of .cl ai 5.wherein the upper .
por 9o SRECPURER: Hov Erok el HeClebstitFy3p et daver portion of
the GagoneXityepud g e far @I SXdnditgofioafextdfior 8€ ¢RN@adndapogod @ interior of
interior of the secondary pod. 20. The contai ner of

the spegneryPodher ein the resilient couplings are formed
froma thernopl astic el astoner.

20. The container of claim 15 wherein the resilient couplings are formed from a

thermoplastic elastomer.



