|
!
b
1
!
!

11 May 2006 WAFER ENCLOSURE SEALI NG ARRANGEMENT FOR WAFE @[\EHA! ERS Thi s

application clains priority to Provisional Application No. 2 filed
Novenber 14, 2001. 5 FIELD OF THE | NVENTI ON The present generally rel ates

. to enclosures. More particularly, the present invention relates to

seal abl e encl osures for holding waters being Qrocess a sem conduct or

processing facility. BACKGREDN guaet or wafers
are subjected to nunerous steps dufed X A processi ng

usual |y entail s ThisgnpAEstion I |t goln: j to
anot her for processrh?gg by gﬂggﬁa‘ﬁ@e‘% tgqug’gﬁrrg’frrll?r %@?ﬁ’@ﬁ?‘%ﬁ%ﬂ%& I ng
procedur e, N@vemberddy2@1.t emporarily stored or shipped in containers to
other plants or to end-users. Mvenent of ‘wafers through various

envi rongents may expose the wafer | al damagi ng 15

cont am ?gnts. In order to shield fﬁ%ﬂ%ﬁﬁﬁ Foh ure to del eterious
contam nants, the wafers are housed in specialized containers that not
only isolate thelhepiresest generallyxeletes tr enchusnteaniMianetpartivularlg) the présentiihzentiofie
generation qf cotnt an]ég nts. A co%&eatur of these contalners includes
a renovabl &8E3 052 Eclosprs for holging  w being quocesgrdhimag sepnicensiuctor
when cl ose?mcggsi,fgsfabhﬁy_nunber of circuits per unit area has increased in
sem conductor wafers, each circuit has correspondingly decreased in size
maki ng contam nants in the form nore problematic. The size of
particul ates that can destroy & gty ENVENTION i s  approachi ng
the nol ecular |level. Particulate control is necessary during all phases of
manuf agg uri ng, ' i f ' o]

e or o The | ndier oA wARSISE Shiceq 38 hublehbAiferd ol WA O byater
waf er s i nt proseasingonsuaityt entsils tienspeetiing i plueality of WMaferefrem ohd Ymedtativa 16 afotBEe
now conmonpl ace. Wafer car{,i ers may be made of a varjiety of materials,
which in al°hBrocessing byspeaialized equipment. As part of the processing procedure, wafers may be

temporarily stored or shipped in containers to other plants or to end-users. Movement of

par ti cul at es
: F

‘wafers through various environments may expose the wafers to potential wafer damaging
15  contaminants. In order to shield the wafers from exposure to deleterious contaminants, the
wafers are housed in specialized containers that not only isolate the wafers from exterior
contaminants but also minimize the generation of contaminants. A common feature of these
containers includes a removable door or closure which seal or are sealed, such as by tape,

when closed.

20 As the number of circuits per unit area has increased in semiconductor wafers, each
circuit has correspondingly decreased in size making contaminants in the form particulates
more problematic. The size of particulates that can destroy a circuit has decreased and is
approaching the molecular level. Particulate control is necessary during all phases of
manufacturing, processing, transporting and storage of semiconductor wafers. The industry is

25 moving toward processing larger and larger wafers into semiconductors. Three hundred

millimeter (300mm) wafers are now commonplace.

Wafer carriers may be made of a variety of materials, which in almost all cases
comprises thermoplastics. Early containers including, enclosures and closures, were made of
highly moldable plastics such as polyethelene, see U.S. Patent No. 4,248,346. Other

30 containers held rigid h-bar carriers such as disclosed in U.S. Patent No. 5,273,159, while
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conpri sed rbon nclosure rtions with.golded.iin slots and softer,
nore resi Fot?l!éerﬁ %l%@g?ésa,ep@&ar?%a{ceg(g; HE® Pﬁ@?ﬂfo&i‘@ﬂ@ﬁ&d ‘%?'9896"’}"{5'5%3}°W§?"°
waf er cont akdiRém cusasd. Bed [r exSApleALBIPRERANS. 3deceds on facilities have a
seal interposed between the door and the housing of the wafer container.

In addition, the wafer 5 container is capable of being sealingly engaged
with the processYIRY veden santsners wpreswithins semicensiveter fabricationsfagiiities diave a lseadwn

as "SM F" %J ' ' . ort .nogduyl.es pecause
t he door clmgg@s?g an é‘%g%%g{atg g‘%&?fth% ﬁéﬁ%ggg’ gihﬁera%{&ﬁgﬁgﬁrh& a‘?‘ﬁb% RESaR?
cont ai nr s coatainecishpabile 6 beirgedlingly biidged bvifiNHe PRELIIRGEEnIRE UTHRE Rt
because of their constant exposure to rigorous operating conditions.

Further, t R&jtamacs:arygenpselhaknoven 23, S apasts{seatedopechabival intasfacejpontadnsperhins
d t | t,h | _isolation, ' h i cal l

Seal abi e, TSRS, KEERER he War oRRe b Gen BBt e A8 ichwarReh SE b Sl Ehest

processi Ngcdrginerstrm@® chitform 89 rigTd stRAIrs! érﬁﬂ%e?fbhﬂncc%mfdfe’h%ﬁs &Qﬁg&lﬂrkgsthei

nodul es. A conventional seal for both SMF pods and transport no flave
been rel at ¢anstapt expasuee ol Bgorone eperasem cenditions. aFartlernthey nnsinbe anechdnioailyveen

t he dogr he hqusing in an axigl directjon to, provide the seal. Wth
s alr e b SRR AL A e i BURSA AP EIOR B S0lRkor, BB SR.AEIE e
el ast oner i germ@fital Bble! hpBrssi : t seal and inadvertently danmage
the seal. The coan?taéaé?lt gbeni néﬁgﬁﬁﬂgﬁ%@hﬁg&g? the door may nove the seal

out of position_and introduce a protruding or dangling portion of the seal
that can i nadvepntainersysed incsemycqsidueter procgssies: fasilitigs fgd00memtwafersuzpinajly

necor i nollsE AL SeniERSAAEE A 2on o6 L BORFborh oS iRt oty
enhances thaee b rekitivelysample@lastdiferitbdeals tRAGrO Sty adteplebitt ebwedmneAERH Of

the el astoneric seal. A wafer enclosure sealing arrangenent that addresses
the afldr edBdtthenzeusingon enmxialsdipgstionato pravide the seal. With this approach, the

polycarbonate of the housing portion that contacts the elastomeric seal may at times adhere to
the seal and inadvertently damage the seal. The constant opening and closing of the door may
move the seal out of position and introduce a protruding or dangling portion of the seal that
can inadvertently catch a piece of processing equipment, causing catastrophic wafer breakages

20 or can render the container unsealable,

Accordingly, a sealing arrangement is needed for wafer enclosures that enhances the
hermetic seal of the wafer enclosure and inhibits movement of the elastomeric seal. A wafer
enclosure sealing arrangement that addresses the aforementioned problems, as well as other

related problems, is therefore desirable,
25 SUMMARY OF THE INVENTION

A wafer container comprises a housing with a door frame, defining an opening for
insertion and removal of wafers, and a door for insertion into the door frame. The door
includes a wafer enclosure sealing arrangement for hermetically sealing the door with the door

frame of the housing.



rel ated problens, is therefore desirable. 25 SUWARY OF T E A
waf er contai ner conprises a housing with a door frane, de:‘ﬁ%'—gﬁ—gp\)‘eni ng
for insertion and renoval of wafers, and a door for insertion into the
door franme. The door includes a wafer enclosure sealing arrangenent for

hermetically segdicBfiad & Qﬁpﬁsg}%ttﬂ the fnvlRdn af&%fgpm%rﬁzﬁoshpcesepg@%%rg&sggéﬁcﬁﬁiaway

2006 According to one aspect e I nvention, er enc
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eri moter o oigit SANRTERbnd et R s i brodk B Bo B BRR Ge AR oftne
di sposefl adjte@msurface dNtheldoos and kaevshdagtdovediaseed lhafagém! th Yhd fiRhida9e and
perineter of the door. The wafer seallngﬁgrrangenent i ncludes a “support
menber di spAsed lavralhe Eam the perimsterafdhe densn Thgvoaferesealing arangementsinaludesya

| Lnel | ast [ I havi first ti
that a1 r bR mefiber Hibofl Beriaes "Bh sl 35 S HEiC sot it oo HALT BT
the door. FRengementNEInERd&AS el REHEYC sbR! ﬁaﬁ&rmaﬁhgdﬁm PortiBf BHacis BXtion@iy
that is disposed over the support nenber and over The first groove,

wher ei n t hinsertgsionte the second gofovetand extehdsharotmd thie slode f Thectlasfomenioseahmembers t

gr oove, 4ipo sealing the wafer enclosure housi with the door,. In_.a

orof er 15q D HEUdehe seotind Torfion, At scieased pverifhe sipor mARPEARd o veE thei ira

ar r angenengrobg WheRn theBLddndpoltiordf (ROShEm i ' | oot
correspondlgrr?g 15 apertgres ir?bw;oe seugl‘? mn%@?érgﬁgﬂ?i&%g%ﬁg?gggr%n%%%& of
t he seal nsealing the svaferrenblosumt housingwitlsthedaomp! e enbodi nent, the seal nenber

I's L-shaped with the second portion of the seal nenber configured to be

| onger than (e.g. J fhrs tion of e seal nber and
configured to n]%vaepfelr{&g%ﬁ%ﬁ%ﬂé@é?e%’a@ﬁiSglﬁgg# ﬁneénn%e eqile&‘F e‘ﬁafgﬁﬁgﬁ?%%?eﬁwg
second candridngsnétdngladés #phahlitynef pestd tHie¥RgIgehvith & pRalith ol ¥REspoR@nge!
positign and the, door has a perineter flange that extends around the
apertures in the seal member such that lateral movement of the seal member is inhibited. In
this example embodiment, the seal member is L-shaped with the second portion of the seal
member configured to be longer than (e.g., elongated) the first portion of the seal member and

configured to move in cantilever fashion.

In a preferred embodiment the second cantilevered portion of the seal member has a

20 unflexed “normal” position and the door has a perimeter flange that extends around the
perimeter. The perimeter flange is positioned approximately at the tip of the second
cantilevered member thereby providing protection and isolation of said second cantilevered
member. The perimeter flange also may provide an engagement surface between the door and

housing.

25 An object and advantage of the invention is that the seal member (or gasket) is

securely captured on the door perimeter effectively preventing inadvertent dislocation.

An object and advantage of preferred embodiments of the invention is that the wafer
enclosure sealing arrangement inhibits lateral movement of an elastomeric seal member

beyond a perimeter of the door.



perimeter. The perineter flange is positioned approxi mattelgq ii taﬁgél p of
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of said second cantilevered nenber. The perineter flange al so may provide
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advant age of they | ' ' . : | S rely
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di sl ocat i orwafexenclopiere sealing afdngonhaag mhitfitsnfisivertemadrsroadt bERden titfsedl gember
invention is that the wafer enclosure sealing arrangenent inhibits |ateral
movenent oftndHhegogs frameaf theswafer pralesaire hoysingripoa rpmpyissths dest. t he door. 3
11 May 2006 A further object and advantage of particul ar enbodi nents of the
invention is thaf &Fdn@a"g'ér | : TN oTatEal

i nadvert ent adhermgr%%?é\:qu%%t he segi?p lgr?u:?é}rr{t.){éed?gn %@%%%r’hwgﬁyﬁa?ﬂ%
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advant age of preferred enbodi nents of the invention is that the 5 seal can
be easily replaced when it s : | . .aigl life due to
fatigue. BRI EF DESCRI PTI ON C A RGE ye ective view of
a wafer carrier or enclosure enbodying the present invention. FIG 2 is an
i nsi de el evat i oRK}. visewparipeativaview aficivefen carridp or enplosarabmbodyingidiepa¢senty

10 part of, an .exanpl e enbodi nent of the wafer enclosure sealing arrangenent
of the pref¥fUO% hvention. FIG 3 is an el evational view of part of the
waf er encl osure door illustrating an exanple enbodi nent of the wafer

encl osure seal i FIg. 26 aN R84 é1e0dtichlEviBw ST afer MRIUSUR oo lgeherdily Blustr&{isS
sectional view of a portion of the wafer enclosure door that engages a 15
seal niénberarefcas, example embadimentpf theevaferdenelasurepsealing amangement ofthe prasomt.
FIG 4A ising%,lg.r gss sectional view of an alternative enbodi nent of the wafer
encl osure PMi t hout a seal in pl ace.

FIG. 3 is an elevational view of part of the wafer enclosure door illustrating an

example embodiment of the wafer enclosure sealing arrangement of the present invention.

FIG. 4 is a cross sectional view of a portion of the wafer enclosure door that engages a

15 seal member according to an example embodiment of the present invention.

FIG. 4A is a cross sectional view of an alternative embodiment of the wafer enclosure

door without a seal in place.

FIG. 5 is a cross sectional view of a further embodiment of a wafer enclosure door and

seal member of the present invention.

20 FIG. 6 is a cross-sectional view of the wafer enclosure door embodiment of FIG. 5
taken through a post.

FIG. 7 is a cross-sectional view of the wafer enclosure door embodiment of FIG. 5 in

engagement with a door.

DESCRIPTION OF THE PREFERRED EMBODIMENT

25 FIG. 1 illustrates a prior art front opening transport module 20 that is appropriate for
use with or as part of the instant invention. “Transport module” is a generic term for a

semiconductor wafer or reticle enclosure (or container) used for transporting, storing and/or



FIG 5 is a cross sectional view of a further enbodi nrent of a wafer

encl osure door and seal nenber of the present invention. 2 s a
cross-sectional view of the wafer enclosure door enbodi nent of FIG 5
taken through a post. FIG 7 is a cross-sectional view of the wafer

o The PrerRRPR iR Bt e g s pymE SRR Fptlontise i ehaly sommagheld ng
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transporti Li,n or 2006 shi ppin fers and reticul es.
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st or age. ured as.,a flanged 5 structure, shape for

r fra gl,i; i s, confi a

recei vi ng cfg'?if %m § selqstrePoRtinngradditionsl stiaeturen arintegralypithithe enclose.
receivers %m%@&’m@%& H%cﬂ%’ﬁe ﬁ'ﬁ'éggﬁloirb?%?m@ﬁh llﬂgtljeé {%gﬂ
include a separate structure omthe encl osure nor a I'ona
struct ure dheory-£ nbardinate anes hretithestared fosense of cﬂﬂ.’iﬂhﬂbn Thedsbras \&fell&ﬁﬁvaif&s

her eby &efl ned to be the portion of housing 22 that recejves door 24. The
x-y-z dBor @rsinseted.and repaved) fFam theogkalpng theagisofl heppaxasisvenical anddheiowtis as
vwel | as wafefe ﬁdslﬁe%lg/ I nserted and renoved fromthe door along thez axis.
The y axis Is ver and thex axis extends laterally. Referring nowto
FIG 2, door 24 generally congrl ses an interior wall Si having an exterior
surface 62 and Retarringnoerte flG a2, door L4 genc2d lywtingirises ke intenivrtveatl 5 Mhdvinglaror

henber 26 SHELR SR LA CRYITEreh s SRaies MO Fh mabss co8oghIh Qoo fomers
the circu méﬁ%f@coﬁt‘dﬁeﬁg@ ideal@ODoRf 24 2RB é%cltm%eal%geﬂgﬁrz%tmcﬁ Bxtends

seal i nlgl y eng (?e housi ng 22 when cont al ner I's close
a perimeter of door 24 and is adjacent the circumferential surface of door 24, Seal

member 26 operates to sealingly engage housing 22 when container 20 is closed.

Door 24 has an axis A1 and the closure portion has an axis A2. For proper insertion of
the door into the door frame, axis Al and A2 should be aligned. When the door is inserted
into the door frame, the door thus moves in an axial direction. When "radial" is used herein, it

20  isintended to refer to direction or orientations which are normal to the axis A1 or A2 and can
also include, with reference to seal member 26, any directions which are normal to that
particular portion of the seal member as opposed to a pure vector outwardly from the door

axis. Seal member 26 may also be referred to as a sealing gasket.

Referring to FIGS. 2-4, door 24 includes a wafer enclosure sealing arrangement 50

25  disposed on interior surface 51 of the door. Door 24 further includes a set of wafer cushions
56 which provide a slightly biased constraint to the wafers when the door is in place. The
cushions may be attached suitably at the connection points 58 with plastic snap-in connectors.

The door enclosure portion may be configured such that the only contact between said
components is the seal to door frame engagement and the door guide to door frame contact.

30 Alternatively, supplemental stop portions may be provided in the enclosure portion to allow

the door to bottom out when the seal is appropriately flexed. A portion of the exterior door
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2, 3, and aroundtheodner.e Ssedanemberadt alse inelindes 5Gecond| aautikevered fportiin 2.6 thae is52

defined by, a perineter f]an 52, 5 .and an internediaje flange 53. The f]rst
r oove i o 4ReBER ol libnar PRESHCT shtier B eoer el GrileRt mrione o
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groove 54 didbcAivh@8thother. In this example embodiment, second cantilevered portion 26.6
includes a surface 27 that is substantially coplanar with interior surface 51 of door 24. The

width of seal member 26 may be about 0.530 inches.

20 Referring more particularly to FIGS. 2, 3 and 4, the figures illustrate an example
embodiment of the wafer enclosure sealing arrangement of the present invention. In this
example embodiment, support member 53 is comprised of a plurality of protruding members
configured as posts 53.1 disposed between grooves 52 and 54 that protrude perpendicularly
from interior surface 51. Posts 53.1 engage with and protrude through a plurality of

25  corresponding apertures 26.9 in seal member 26 such that longitudinal or lateral movement of
seal member 26 is effectively inhibited. Posts 53.1 and apertures 26.9 are disposed along the
perimeter of door 24 (see FIG. 3). In this example embodiment, seal member 26 is L-shaped
with second leg portion 26.6 of the seal member configured to be longer than first leg portion
26.1. In another example embodiment, posts 53.1 are flanges 53.1 that can engage

30 corresponding slot apertures,



around the door. Seal nenber 26 al so includes a second cantjlever portion
26.6 that is disposed over support nenber 53 and over fir%lAGﬂéaﬁgg Second
cantilevered portion 26.6 of seal nenber 26 deflects downward into first

groove 52 upon sealing housing 22 with door 24. 15 Wth this approach, seal

nber 26 is i nhijpit ' h i net. d 24 d
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pr ot r udi ng perémpler ef thedaét. gur ed as posts 53.1 di sposed between grooves 52
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engage with and l: . . r ! Lt yres
26.9 in seal m&*S %?ﬁ%&%ﬁﬁ?ﬁ%ﬁe c])"géﬂegh%\ﬁfo%qéﬁgﬁtgfgtﬁgmg{%%&gﬁ ht’éh—:*al
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di sposed al ong the perineter of door 24 (see FIG 3%). In this exanple
enbodi ment housing andednos 24 26¢ jained togather hw(lusqewuﬂ@\am edimest, tangleses sgalisig t he

| ' | fi | i 26. 1.
ot helD xS0 e Pis s O SEodnl odef 32 a0 RSPy infortmimber 4
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portion of seal menber 26 as viewed fromthe top and cross- section which
i ncl udes fhausingggdmnd depr2d, Englosure aealingamangangnt 50 albowofor thednor to deiremevrder

aperture 9., W.th,respect to FIG, 4A there is.il]lustrated _ a portianp of
door 24 imAetone2e SRERs o Vit she ool mempen b e sBREH ol B5 ket Dove
54 di sposagniikesdthét fHor 4HQRYIRNS %eall Meba0TY s iR heRl GNGR pRiRRE: Sf B dodlb
positioned along the interior of door 24 and adjacent the perineter of the

door . 18ealcingumifrrentind tessionhehiph ear kadito lemntcabmember slipping- aff tor besaingddyednt i on

26.6 whic r}natc’:rial fatigue. Seal member 26 is also recessed within door 24 in order to avoid shifting or

stripping the seal member away from the door. In arelated embodiment, seal member 26 can
be placed on housing 22 along frame 23 as long as similar grooves 52 and 54 as well a support
member 53 is included on the door frame to secure or engage seal member 26 and avoid

20  stripping or slippage of the seal member.

Referring now to FIGS. 5, 6, and 7 another embodiment of enclosure sealing
arrangement 50 is illustrated which includes seal member 26 having a substantially L-shaped
configuration. In this example embodiment, first portion 26.1 is engaged in a groove 54 that
is formed within door frame 24. For further structural support portion 26.1 includes a portion

25  that protrudes in the direction of interior surface 51 as well as.a two part upper surface 27.1
and 27.2 that not only provides additional structural strength but enhanced flexibility at
cantilevered portion 26.6. Upper surface 27.1 is parallel with, but not coplanar with, upper
surface 27.2. In this embodiment, cantilevered portion 26.6 also includes a head portion 26.8
that extends into or engages first groove 52 when the housing is fitted with door 24. With

30 respect to FIG. 6B, this embodiment member 53.1 is shown as having a height that is coplanar
with surface 27.1 of seal member 26. This example support member 53.1 provides lateral

support for seal member 26.



flexes, as illustrated by the dashed lines in Fig. 4, to aiiqﬂnngzte
housi ng 22 when the housing and door 24 are joi ned toget her

exanpl e enbodi nent, encl osure sealing 10 arrangenent 50 conprises first and
second grooves 52 and 54, respectively, a support nenber 53 and seal

menber 26 whi ch ©peH3iiGstidiesC ' [ ] tween
housi ng 22 and door 24.s n%|osufgﬂﬂigr?ngﬂ§$@§ﬁ%§%€ﬁ¥&@gﬁéﬁ?8§§ﬁ4%f@?ﬁsﬁ

door to be membar@d.9 wharthhdewri2dgs Séaledumdoorfrarhé 20261 houbing R, NBe (Reap ormiaRer
bei ng shi fted,fré)é&i éi position. Unlike other prior art designs, seal
menber 26 POTURR2G-Rpiithg seal memher mexmet camtact the bodtom 331 afthe grooueH2 befors the

t ensi on m'dﬁarmdgggiﬁ"*ﬁeoa’n%g?P@@?L“ﬁE&%?ﬁé‘?@g@% of f or breaking due to

mat eri al fatigue. isalso i thin door 24 in order
to avoid shifting or stripping the seal nenber away fromthe door. In a
rel at ed? enbodi méman exappleremtiodmedns, themaii strpdtamab domporentssifivafeconkging 20; ame

23 | . s il 5 54 as well . t mber 53 i
Cchuded SRATRUATY SR dobh Hame o dhalded obAgd plastesicpe ppbpabananCS TR, 20
ne. uet 2 _ O e . g
7 horhos Slexiaih piafbortioy S ST EATEingBioSYE Shnd DY bidob ity sPapd

whi ch i ncl flarges $§8d|cambeinmlde&idrdm polygarbosate sThérvafer byshions bap@dtably be formed
confi guratiPn. ILn this exanpl e enhodi ment, first portion 26.1 is _engaged in
a groove 59 fifjgAbrasion resistant GRrepRsiedRlastic sughe ap polyegheretherkeione s(PEEKSum

supporig p l i a I t.hat 0 es i,nathe direction
o1 o colBitaforinl it ) ERBlokch s o plo 28 a o o bions S
that not oml Yiton®y iadgitabhel dioki ﬂiwl)_uﬁbxﬁtu@blgfo?dtioﬁt ro?@h@ﬁ&@&gﬁdﬁbﬁ!&ﬁﬁdnediene
flexibility at canti]evered portion 26.6. Upper surface 27.1 is parallel
with, but THeRomBYMArsHatlanglastomerjsyuaterialer f ace 27.2. In this embodi ment,
cantil evered portion 26.6 al so includes ahead portion 26.8 that extends

into or engagesTHd grédenfingon LABedifc fol ' g@@ :
Wth 30 respect. o Elenting i onaiay YRS e MR Agedi o o) Sl dBp B gl ng
a hei ght tthextspird eropisentaal attrittutess thefea€e afd .ifl is)ftherefdre,ndesired tR6t thENpmesent
exarrplg sugﬁfért rarﬂber 53. 1 §£Oﬁél des |l ateral  support for ,seal nenber, 26. 7
11 May> 2068 RfEmen} be cppuderad allespocsngn Wugratiye aad petiestistive. refeense beina
portion 2@nf3e® tHedBp&RRU claims rather than to the foregoing description to indicate the scope of

the invention,



menber 26.9 when the door 24 is sealed in door frame 23 of E[i!si Egéz Not e
the tip or head portion 26.8 of the seal nenber may not c¢ bott om
52.1 of the groove 52 before the door and door frane are stopped, such as
at an interface 60. 5 In an exanpl e enbodi ment, the main structural
conponents of wabgapgQnt ai ner 20, particularly the door frame, can be

nol ded of rigid plastic such as polycarbonate. Simlarly, the main
structural portions of the door including grooves 52 and 54, support nenber
53 and flanges 53. 1 faraferennivserededlingarpoiggmentfonatesn atieorwdfacirontwpbhiags
can suit abl e formed of.an abrasi.on resistgnt, conposite plastic such as
pol yet heretv%aé'?rkc&cgoﬁgrc( PERRIONG &1 1BteRsT W&CF I%l?cﬁ“@f piggto comtacy the housing

El ast oner i gpéfadali on(r),
avai |l abl e f?om t hgg %ﬁﬁ%p%ﬁﬁ%g&gﬁ%ﬁ?ﬁg?%%%zfﬁggﬁ/@g@g?to%% I:}e{*nsse “ene
monomer or siml aﬁr el astomeric materials. The present invention may be
embodi ed in ot h8rr&REepYe disposedhbont a petimetss pfian inteyior sunfacetofi ¢hesgdarj t  or
essential attributes thereof; and it is, therefore, desired that the
present 15 enbogig ' i r ' Y not
restrictive, ref e??#?eﬁg%‘?%ﬁdgg%g?%&tt ?}Aelhaepfgrgtﬁ%g%&c ais'gééc??%{?gaﬁlfytfﬁ%rﬁ?@co

t he for egopergneies of thet daom, the firstdindaseeondh graovepadapted tolte separareditona sBppblt May
2006 CLAI NBTni? 6&‘ Wafg&i) encl gsure sealing arrangenent for use on a door of
a front op®ATREr IfResEH beteen Higgoovesid i on of an interior surface of the
door adapted to contact the housing upon sealing the wafer enclosure, the
waf er encl osur earsélastomerié kéah RBATTRNhaviRER Hirstipdfioncadapted to BE RRYBnAILSRSS &I
about a perineter of an interior surface of 'the door; a second groove

di sposed dBjotbeprcond graeve and extengrasounsl the doenead davihga secahd portion adapted to be

peri meter r, the first and seco rooves adapted tqQ be, separated
by a suppodr?{potsﬁg%gegﬁldosiu%%ﬁlam%&%gﬁ °t ‘&?8%‘ &w Seog PBH@PiOEﬂ@eaI

nmenber hasesignémbéris hdap@idith 88 d MR RdSHtd e ﬁ?sé %do% pStdehind tﬂg Wa?&%ngfg%r@ the

second groove and extend around the door and having a second porti
adapt ed t dopeing with the door.
2. The wafer enclosure sealing arrangement of claim 1, wherein the support

member includes a plurality of protruding members that are adapted to engage with a plurality

of corresponding apertures in the seal member such that lateral movement of the seal member
is inhibited.

3. The wafer enclosure sealing arrangement of claim 1, wherein the second

portion of the seal member is adapted to be elongated and cantilevered from the first portion.

4. The wafer enclosure sealing arrangement of claim 3, wherein the seal member
is L-shaped, the second portion of the seal member configured to be longer than the first

portion of the seal member.



di sposed over the support nenber and over the first groove[ whergia t he
second portion of the seal nenber is adapted to be deflec he
first groove upon sealing the wafer enclosure housing with the door. 2.
The wafer enclosure sealing arrangenent of claim 1, wherein the support
menber includes a plurality of protruding nenbers that are adapted to
engage with a plurality of corresponding apertures in the seal nenber such
that |lateral novenent of the seal nenber is inhibited. 3. The wafer
encl osure seali_ng a_i;ran enment of claim1, wherein the second portion of
the seal menmber: is 'EFa‘b’g%ﬁle‘tCéPSBré sedling aeegementiofoelaitn 2,ovlerad ther pyotruding f i r st
portion. 4meniRe MEth@d atBGl B5UsEth | i W 3 erein the
seal nmenber |s.L-shaped, the seigﬁ:’gb%g?s?alrngﬁ%gﬁﬁﬂéﬁéﬁgﬂl%%?m%n@i gur ed
to be Ion%@f“é’ﬁ%@ﬁé‘“fﬁc?gﬁfhem-ti on of the seal nenber. 9 11 May 2006 5.
The wafer enclosure sealing arrangenent of claim2, wherein the protruding
menbers include at | east one of the group consisting of posts and fl anges
that protrude up fromthe interior surface of the door. 6. The wafer
encl osure seal 6.ng arHeaRIEIEEH: .gmax"lé‘au el .ne,second ortiqgn of
the seal menber _includes a hecésg;epgel?ﬁ on ségﬁgglg ‘%fg‘f‘%lrna?’l V%?P%hgrfgc rst
portion oP°riPhaf g seal mamber inglydes shead ppttiod spaved tatamally froem riet firet foftivn ofhen t he
door and tHaeseM@, | QS j ngaged, 7.. The wafer encl osure
sealing ar rangeﬁgﬁgeﬁ?ﬁc{aa@%ﬁﬁQm%gﬁﬁﬂeﬁﬁegws%egfw T °qrsa“80th‘? i“@%’ed to
be recess®BHEHPYsing areenghgadent i al surface of the door. 8. The wafer
encl osure sealing arrangenent of claim?7, wherein the seal nenber includes
an upper surface that is substantially co-planar with the interior surface
of the door. 9. The wafer sealing arrangenent of claim1l, wherein the
S e o A TS LTSl ™
1s configured to be recessed from a circumferential surface of the door.

8. The wafer enclosure sealing arrangement of claim 7, wherein the seal member

includes an upper surface that is substantially co-planar with the interior surface of the door.

9. The wafer sealing arrangement of claim 1, wherein the support member is
) adapted to laterally extend beyond half of the length of the second portion of the seal
member.

10. A wafer enclosure seal member for use in a wafer enclosure door, the

enclosure door including a first groove disposed about a perimeter of the interior surface of

the door, the wafer enclosure seal member comprising:

a first portion adapted to be frictionally inserted into a second groove, the second
groove disposed adjacent to the first groove and spaced from the perimeter of the door;

a second portion adapted to be disposed over the first groove and disposed over a
support member that separates the first and second grooves, wherein the second portion of the

seal member is adapted to be deflected into the first groove upon sealing a wafer enclosure
housing with the door; and

10



10. A wafer enclosure seal nenber for use in a wafer enclosure d o t he
encl osure door including a first groove di sposed about a pitﬁ%‘(—%&& t he

interior surface of the door, the wafer enclosure seal nmenber conprising:
a first portion adapted to be frictionally inserted into a second groove,
the second groove disposed adjacent to the first groove and spaced from
the perineter of the door; a second portion adapted to be di sposed over the
first groove and di sposed over a support nmenber that separates the first
and second grooves, wherein the second portion of the seal nenber is

adapted to be defl agfuefl thdhidingd DRRElS b G5AAMS MR &OR injaged Wil & plurality of
encl osure housing with the door; ,and u

10 11 May 2006 further_includi a
plurality of aPSFIRePEIEe R megbge ‘Eﬁg}’a@&tﬂ“’ﬁé’tﬂ?ﬂh& SHPRRFLF PR Speh el
correspondi ng poGkdtendirera thesivhedshe dasitmeputet suatdbitsdom t he support nenber such
that |lateral novenent fromthe door of the neal nenber is inhibited. 11
Cancel l ed. 12. The wafer enclosure seal nenber of claim 10, wherein the
protrudi ng nenbers include at | east one of the group consisting of posts
and flanges. 13. The waCedceRsc| osure seal nenber of claim 10, wherein the
second portion of the seal nenber is adapted to be el ongated and
cantilevered fromthe first portion. 14. The wafer encl osure seal nenber of
claim 13, wherein the second portion of the seal nenber includes a head

portion spaced |atggal | ynd et BRlckirk Sdeal® Hohib® of 1im 16, WRéSH SBCHORLHIR:
seal nmenmber of claim 10, wherein the apertures are el ongated and co-I|i near

with the secomFTfeBdudude leastone gEthe sroup cqnsietingclposls ¥ of claim 10,
wherein a top suncce of the first portion of the seal menber is not
co-linear with a top surface of the second portion of the seal nenber. 17.

A wafer enclosure conprising; a housing adapted for carrying a plurality of
wafers: and - 13.  The wafer enclosure seal member of claim 10,wherein the second portion of .

the seal member is adapted to be elongated and cantilevered from the first portion.

14. The wafer enclosure seal member of claim 13, wherein the second portion of
the seal member includes a head portion spaced laterally from the first portion.

15. The wafer enclosure seal member of claim 10, wherein the apertures are
elongated and co-linear with the second groove.

16.  The wafer enclogure seal member of ¢laim 10, wherein a top surface of the
first portion of the seal member is not co-linear with a top surface of the second portion of the
scal member,

17. A wefer enclosure comprising;

a houging adapted for carrying a plurality of wafers; and

a8 door adapied to sealingly engage the housing and including a wafer enclosure sealing
arrangement,

11




- a door adapted to sealingly engage the housing and i ncl udi ng a Eﬁf %r
encl osure sealing arrangenent, 11 11 May 2006 the wafer al i ng

arrangenent including: the first groove di sposed about a perinmeter of an
interior surface of the door; a second groove di sposed adjacent to the

first groove andusnagedcserAbbing EAMoEREy RERAGHer of the door. the

first and second grooves apte e-separa y a support nenber

di sposed between the grooves; and an el astoneric seal menber having a first
porti on adapt ed the fis8t greoverdispeatd abouhs petiawter iofitwintdrinr serdanech fghodeorand
extend around the door and having a second portion adapted to be disposed

over the supportg g& t L4 Stagr-0Qv LNt secaqnd
portion of the asealmﬁgrr@g? dﬁ?ﬁ%&aﬁgfz’ggh{% %g ﬁgée%fgf C)eoef\é\’*elg& S%chdpﬁgmﬁyﬁi@n the
groove uporpesieitérny thaelovsfths fisnahdsedand gobVest d¥ap@ees be b8pardids v4ed Sipport
encl osure of claim 17, wherein the support nenber includes a plurality of

posts that "abefsisnosed besween bpgempyesiandh a pluralityof corresponding of
apertures in the seal nenber such that |ateral novenent of the seal nenber

i's inhibited 19n ¢Tdbort&HeaEhBEHS] bR 0 i inSEERe"
is L-shaped, the second pg?tion of atlh %ggs?bér?tel#ﬁggwgﬁl i%u%ggo?%@ﬁg

canti | ever &oRlsnspeond grawme aibextendsirowrat thiecloor afd ttakingaesatontgruresn adPtedlib de
waf er encl gqsure ,of claim 17 wherein,the seﬁll‘sénenber further conprises a

head porti SHPRTSSYEEhe svPnopmembes apd pysrthe firshgraoxs, whexsin the sacand porfien afthee

first portsémentber is adapted to be deflected into the first groove upon sealing the wafer enclosure
with the door.

18, The wafer enclosure of claim 17, wherein the support member includes a
plurality of posts that are adapted to be engaged with a plurality of corresponding of apertures

in the seal member such that lateral movement of the seal member is inhibited.

19, The wafer enclosure of claim 18, wherein the seal member is L-shaped, the

second portion of the seal member configured to be cantilevered longer than the first portion

of the seal member.

20.  The waferenclosure of claim 17 wherein the seal member further comprises a

head portion disposed on the second portion and spaced laterally from the first portion.
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