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WD 2005/ 048306 PCT/ US2004/ 037163 WAFER CARRI ER DOOR
REFERENCE TO RELATED APPLI CATI ONS Thi s appli cation
W@ b@sows3ps i ority under 35 U.S.G  119(e) to, apdI/nsr0ey¢37163
i ncorporates by reference U S. Provisional Application
No. 60/518, 238, fi VeAFERVEARRIER DOWR3, and U. S.
Provi si onal Application No. 60/518, 188, filed Novenber
7, 2003. 5 FIELD OF THE | NVENTI ON The present
invention relates generally to a systemfor handling
sem conductor wafers. More particularly, the present
i nvention r 1\ LATED ARRIIEATIONS er .
BACKGROUND OF THE | NVENTI ON Semi conductor wafers are
subpect 1.0: nUNRE [ exSh ng, [
10%@%0 ggﬁgoﬁaﬁ%;ﬂgiﬁ al swggsjp%rq{?% § hg%} EE’s%nd hereby
incdrpamics by referdnse &t $.dirovisional At ppdicaticr No ps0rE 8523 3) dilddyNovember 7,

i.alized, [ t.. f thi : f
200335, Eidbistetid RppbeasindibROsa agbdt o Rotrmaorergis o
other plants or to ends users. During these phases,

the wafers may be BEDDOFHE INVENTION nants t hat
damage the wafers. 15 To reduce the del eterious effect

Ty R P T S —

wafergNVers peatitidadyldhé preba® idtatidhield@ftealoof f@Mwafer carrier.
contam nants exterior to the containers. A principal

feature common gt hese de £ 3 hey are

provided with Dvapt € doc s S~ There are

several problens associated with the above-nenti oned

wafSemitenddtiongvaf@® arestbjected 0 nDurerowy stbyes dimitg popckdsing. This

of the . containers, the osure of door is attached an
progies ) S PG (RSP O b WSt Teae TGP dhiother for

prod&kdif BRGbcailliza8 BfRphe@r removal, a portion of the
door edge may scrape agai nst the door frame of the

contai ner...This repeated ocess can result in the )
gt BT B PGS pA e Be twarﬂw@a@? gyghipped in containers
to oMdrINERE ok Q0! PEIAR. DiEnYRERE HhatRr B wafed ?aag be subjected to

contai ner. 25 The problentof particle generation may
containganirethalt danpaggtteciwatsrs he process by which doors and
contai ners are manufactured. Containers and doors are

S ug) deudehBRRIM oud effect of contaminants on wafers, specialized containers

have been developed to minimize the generation of contaminants and to isolate the wafers
from contaminants exterior to the containers. A principal feature common to these devices

is that they are provided with removable doors or closures.

There are several problems associated with the above-mentioned wafer handling
containers. During the working life of the containers, the closure or door is attached and
removed many times by both robotic and manual means. With each attachment or
removal, a portion of the door edge may scrape against the door frame of the container.
This repeated process can result in the generation of loose particles that may become

airborne to lodge on the wafers stored in the container.

The problem of particle generation may also be attributed to the process by which

doors and containers are manufactured. Containers and doors are usually formed by
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WD 2005/ 048306 PCT/ US2004/ 037163 injection nolding
with plastic such as pol ycarbonate. Inherent in such
W(Drmod,iomgods shri nkage and war page of the nol dmlr/psmwosms

t t h
YT I G FIE R LT —

shrﬂﬁﬁgea&ﬂm&pﬁgééiﬁﬁ@ngﬂﬁéd%’aﬁ@t conponents from the sane
mol d. Wile slight devi ati ons do not generally

e t he funqtlo f a door in closin
com Aeg Plﬁﬂgymtesﬂ% BS tagBnigpesarp @ﬂh@%@p@% thege still may
be Ha?w@%atl%(r atiBad b&%@é@ﬁ%‘ Fok Gl QOlg;BgnJ ?ssﬂlln:nqﬂé sﬁﬁé biotd. 8While slight
generatlons bet ween a door an ébo
deviigtiome deandt gEharaihystamabmiteahe) ﬁmoﬁarln ofh door 1he1clg;ﬁ1ga édtﬁa“iner they
by the dies thenselves, as a result of nornmal wear _ and
cang B §58 §oife BRSNS 46 do PHISTI AL AREEACE B, B GPaeaparticle
ger@fatf‘oh?b&%@ﬁ? REVoS afd 2 HR6F FraMBds GRMAELD @ﬁxeﬂﬁﬁnaﬁtcﬁ&ﬁ%g can also

ded. As the sem conductor 1ndustry
be swratecblby\ﬂm dics thearsdlves) s awasudt oftmirmiabwsathandetear. This problem is

cre Lficantl.y in size. conduct or.
socpp e S b Mt ot e s SEAASS A Someingmare stacked or
addeaf ers. The larger carriers for 300 nmwafers anplify
t he war page, shrinkage, and tolerance issues in
carrier nimze build up of i
congaﬁ%“*n 5%?@0%%%1@&%??@ rﬁvglvsa? Wﬁ%rwi fhusawsferparriers have
inctedsed H@fiftar®B ih sBE. Semisbiiugfol %rfc@tléh fa@ﬂ’ﬂl‘éy% PWSRBLing 300
prior to reuse. Cleaning optinmally not only renoves
m wafessi Hientasges sarriees &ut30 mmdwiferseamplifiyfthe eaurmize; $heinkage, and
I [ I fromany interior cavities. In
tdeﬁ%{cgfl?sg'rg{{ntlg&rdg%h%@ fhe generation of contam nants
caused by rubbing together of 20 the wafer carrier
encT@srumemaﬂ buildhep wé tertaminanisen tHo compownts ofithel mfdm:amer the

eleenm%r%at th@é % fh t.he corners of @e wafer
walb Egtriek T 580 ected, 1api therdgeh glsaning mrige 4O sRiseClsaping dptimally not
onl¥rémoWat con@inatis $86hd 6t RAd SrrrkP duiPiths oW FaRh @aPRE but also

assigned to the assignee of the present application
fromy pey AMEripRayitisSr at ed herein by reference. SUMVARY OF
THE I NVENTI ON 25 The invention is directed to a wafer

car il £f efifRPfo fe@lice4i€ g dtiod IMRbRmEREd c%ﬁsedeJWugﬁlﬂg%gether of
The wafer carrier door includes an inner door portion

the meran@r@@t@ploa@r@ranédh‘t wefer catrigr dodr, dg@r gridesdiave heerogreated that
atta'(':#{I % lt}PaV Q)f tlllg'&f Peyt gmlgg AQ%r. %?céltgfp goxlf'I g@ﬁ?ﬁ g gscnbed in

aper ures tormed
U. ScIPearNdssg 66206a1\96t ahdb&uekes , tWwidch aféelﬁotﬂ Q@s!’lglﬁﬂrtbl a8 aémglee of the

present application and are incorporated herein by reference.

SUMMARY OF THE INVENTION

The invention is directed to a wafer carrier door for use with a wafer carrier
enclosure. The wafer carrier door includes an inner door portion and an outer door portion.
In a first embodiment of the invention, the outer door portion includes a plurality of
apertures formed therein to facilitate cleaning a cavity between the inner door portion and

the outer door portion.
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the outer door portion. 2 WO 2005/ 048306
PCT/ US2004/ 037163 I n a second enbodi nent of the
WO pwsenis3eq, the outer door portion includes a pCT/DS1004/§37163

of _door gui des extendi therefrom The inner door .

por® i bieqoRe] %‘&ﬁlg%q ar glll? £57/eBHOD 4G OYe Qeor_r geEgeicludes a
plurgl‘i)ttr)r%‘i“éloglh i&dsx IR thienbANehe AROF ddR %Bi‘tﬁﬂ ihAudes a plurality of

attache o e c? eps

the outer door portion, t door qui
dooeghida dedebses figimetihtberdon Wlan e isperdoor pertion is htiachedéo the outer

doof i the R B dgisnd GroEe 3 8A0% BT GPEFLFS hal the door
2dGB h BOSIABLHr R FR SR R ARt FAN AR t0 o

1 i1s awafer carrier using a door according to
wafertvariieneaoloswe. Fig. 2 is an inner view of the wafer
carrier door. 10 Fig. 3 is an outer view of the wafer

carrier doorBRﬁﬁDE@d%@fbﬁ@faTﬂ%M%@Sa cor ner
of the wafer [ Wi rnner and outer door
portions in an unassenbl ed configuration. Fig. 5 is an
enlBig-gleld avyadoy qFriermsingardost agsording taiie dpvestioni er door
with the inner and outer door portions in an

as y8alyl Ban @k VbW G the Wafek 2arblel @bdrED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS An enbodi ment of the

inyentjon is a wafer_ carrier doqr, as nost clearly
i |18t ‘éta&?uteéf’l%oﬁthe Tﬂ’laéﬁ.r Cfﬂe%ﬁ%dfmf er carrier door
10 substantially seals a wafer carrier enclosure 12 to
r etig. Sanicatwnghdotion ofaicemsr ¢itht walfwajridr dodihwithvirfner and outer
carrjier, 14. The fer %arri.er door 10 of the present
door prEinnt B’rﬁnéﬁﬁ%ﬁ?@g%dﬂ%‘ 18W2PP 1y to 20 efficiently
cl ean the wafer carrier door 10 between uses. The
waffg. $rahicalargidoriew Of es@rmer @f ttzagafeocdraed dvantyith the inner and
generati.on during qpening and cl osing the wafer
outex gopy portigns inpR@ssepled c 78PN door 10 al so provides
door guides 80 that" reduce contam nant generation
causpeTRYLEDi DS ORBITIONIOE IIFHNPR BBERRED ERBOWRINENTS
carrier door 10 and the wafer carrier enclosure 12.
25 The er i er door.10 ipcludes.an inner, doof .
0% SUBYTiEREOL e SRR isgf WS g 48 HLBL: A8y itlstrated
at 1'(2) I(i)xh vl nateshwhRr Brfisr dodra0dubstantiafly sel€ s WA caRiRF bh@sure 12 to

20 and the outer door _ _
retain semiconductor wafers (not shown) in the wafer carrier 14.

The wafer carrier door 10 of the present invention enhances the ability to
efficiently clean the wafer carrier door 10 between uses. The wafer carrier door 10 also
reduces contaminant generation during opening and closing the wafer carrier 14. The
wafer carrier door 10 also provides door guides 80 that reduce contaminant generation
caused by frictional engagement between the wafer carrier door 10 and the wafer carrier

enclosure 12.

The wafer carrier door 10 includes an inner door portion 20 and an outer door
portion 22, as illustrated in Figs. 2 and 3. The inner door portion 20 and the outer door

portion 22 mate together to form a cavity 24 therebetween.
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portion 22 mate together to forma cavity 24
t her ebet ween. 3 WD 2005/ 048306 PCT/ US2004/ 037163 At
wo e@sn483ne | ocki ng mechani sm 30 is nounted i n PEEUS2004/037163

[ 24 as .is.visible.thrgugh the inner door portiaqn . .
Zg.vf"\irﬁ%asgton? e‘éévg%sﬁéeﬂhﬂew T B0l ather GRFtY | P pBas visible
thr@lgha®BiBAsr @dort PuttivRi2er Thard i18dst ¢Re rloélQPé ndAEnIWRA! $6 facilitates

carrier enclosure 12. Munting the at east one .
attachipriinef the siadmiogrmeg@lopn] tecthe awsferycapder pnoloewe d 2t Nuating the at

east ;one | ockjn 5 chani sm 3Q from da e, durin )
leaé&s(gneo %OC?H]@ g%ef; ?rg%g r %ﬁr} q%l A %4n H@rtecg% ﬁﬁg g ﬂ?"}st r?%ﬁ olocking
metlBn3hed @ Fakl dansdgt HuAng us dNthERater Bl 14.0 prevent
contam nants fromentering the wafer carrier enclosure

Faci T oS PO PRGoR S0dr Hekiah whdauilly Stamipes to prevent

conf@Rinadtd e chibBnyV@celafef drfibeéncfRal O P R o thR inner door portion
resilient gasket 32 nay be provided around an outer

20. gy urthr cilithis fotrpingrmesal Hetieep tre vafer 20crieT ldeor hfiend the wafer

Qor_ porti 20 .prefera i ncl udes .a, rect angul ar |
carl o ic B o uRen] s URh Y wal B RO Re HBRRE AT OyfiEedee 34 of the
innéeddoapatioardoy shaped recess 36 is preferably shaped to
recei ve a wafer cushion (not shown) such as is

di dinUS.P : 267,245, which, |

s Fisn s §opm botioh 2gheB sl ocpech sferngdlarhathapnd recess 36
profnaté@ eatertheless. mrﬂebt@ﬁglﬁa"xé@ kdpRH aBbcks RBSis HrefeadSy shaped to

t hat substantially corresponds wth the outer

receiverg Neifryslupn (s shewieysuglo ay ispsliigclased 0. Ss Hat. iNer. 61268,245, which
. ' jally covers the inner
18 adéfo%‘%r dgg?%aosg@é%é %g‘%%fqﬁénq\%gélgc%hg%r rier door 10 is

attached to the wafer carrier enclosure 12. The outer
'doofherter dronpotiias 22 piefaraily thys ef shape thatrsebstadiallyrovetsponds

- in, ..The .20 ertures 40 facilitate renmovin .
with 15 SR aliiisiofic of PRL iocs ot 2 e S BYeE Soqr gton 22
substantiallycoversahe ameldaR thorRRA 2058Ken the adR@hirisr 880D Bla®@ched to

facilitate readi l% renoving the cleaning fluid from

the pradercayriar gnelaswipdd: t he cl eani ng process is conpl et ed.
The apertures 40 preferably extend over at |east 25

pertignburt dobe psHioha®® hed atfleraftit 8f af@flreP 20t foffed® Zherein. The
and nore preferably over at |east 50 percent of the

aperires A0efagilitatp serpeiing coamingoistiron the caviey Phwhepsha waes carrier
€ I e 0 conf | .1.on are .

PRI, 0 N AR A s e

cleamixegh Aunidsfiord @hasavitylhi werofhe adspbigestbsesd iy tdigpleRar atheGpertures

40 preferably extend over at least 25 percent of the surface of the outer door portion 22

and more preferably over at least 50 percent of the surface of the outer door portion 22.

The apertures 40 preferably have an elongate configuration and are oriented along
sides of the at least one locking mechanism 30 as rubbing of components during operation
of the at least one locking mechanism 30 has the potential of generating contaminants. The
apertures 40 are preferably oriented in three groups - a first side group 62, a central group
64 and a second side group 66. The apertures 40 preferably extend over at least 50 percent

of the surface of the outer door portion 22.
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of the at |east one | ocking nmechani sm 30 has the
potential of generating contam nants. The apertures
waooaness3ns ef erably oriented in three groups - BCT/USHD4/037163

sid 4.and. a sec

gr oﬁ%&ggﬁj HIFEh%e 3%23?%%3{9@ AP% pr ef1 g f%&e}?uée)](‘td(gﬂ’ijp%gg’? bgtenables the
wafee aatrieb Qo pahibiinthe shuhincohe bereitace dﬁb‘ch&x%&_;ogét@ﬁnﬂ@oﬁazardous

t|oo gl on 22. 4 WD 2005/048306 PCT/ US2004/
statit, WHHg Reing @bleste iew oRjestsriaythe aigseserrior d$ withqut opkieing the wafer
carRHt & door portion 22 enables the wafer carrier to

exhi bit the sinultaneous benefits of discharging

potentially hazardous static while being able to view

obj Elae aperthies HE apgpreferaly prrangeddn wh m@uthabpehﬁngi bmplurahty of

L T B P L —

porhoms Zoniad  theeo plirakty 62 vaftibad fﬁﬂr&kﬁrﬁ' 14 Yar®f préREAHIE Arranged in a
tions 44. The plurality hori zont al portions 4%

subapia] e PpPeERdipylary, Contigpattiane alA peidih of sady Herigontal portion 42 is
preRgE ﬁ@@{}ﬁng%gﬁmaé zﬂ)e?tpre%lﬁ%ﬁ antially perpendicul ar

con I guration each horizontal portion 42
preferabl | ess than a wdth of the apertures 40.
ireanspares Warelembly bive albingthiakisgreatercthhn ahwidth © facilitate

f.l ovm ng
ﬂoxgﬁhg gfﬁ? %leﬁlgﬁg ﬂg %h%l%é}hﬂ%? ﬁlﬁgﬂlnlﬁljt cget?tlthg rwa(f) Véﬂoéllo in a direction
that:iageﬂeeall;okmxllelﬂ) iho length o£DE apditurkdl. i s gener al l'y
parallel to the Iength of the apertures 40. The

hor t h I ' 44, )
o oI BonBORbLBRE oS Sod IR YeGeal Bomoig s B bbORRedMirm o wiam
andt thizknedseto pravide elie d@t@ér cJa@né‘M ddoral s withi £ keMibich€ Ykl 8f structural
| dity to resist deformation duri ng

alruct urtdjﬁ 15 ri
rigiiby tedsistaleformat %%ﬁ@qrafﬁ%twlaé@m@d@m he potenti al
damage to seni conductor conmponents static charges, it

| s Bdcanwroflte patehitidl dafase EPQmabsiiuelor WehSondnd §thifd @narges it is
frommaterials that dissipate such charges. Typically
knopgy i | éaar@aﬁeh'a%m@mnﬁu of geadorr earricisy Bpw olateEgl ahae chmpate such

ns t £ rrier
cha%@ nsp r enf ms{a g’%lt aeP@bﬁﬁn%egs Séal o gdb%fq:? )f"r?on j psparent.
Forhg ﬂhe e fe toarriet doostroie mh- ttdi@pe\dﬂﬁt&ﬁat@ﬁdlﬁ {r@peded the ability to view
egzr C$ % | i m tation, transparent regions have
itenpsesiored &3 the X5t 9B Sk AvHORe i limaationdraagparent regions
havé 8édn f@fm&?fﬁran o\fﬂﬂrlv%e'ﬂon'tﬁmﬁ’ﬁéﬁ%a? cgfnér;ﬂ ofiPertures
a

40 to cover substantially a e surface of the

out doar ortl n 22, the apertures 40 are preferabl
\ﬂ:ué% ]attI%B ssHdg rtth% apgpes 40 to cover substantlallypall of the su¥face of

not
the outer door portion 22, the apertures 40 are preferably not located above the lock
mechanism 30. In this configuration an inner surface of the outer door portion 22 that is
below the lock mechanism 30 is substantially flat to facilitate smooth operation of the lock

mechanism 30.

Another way of looking at the wafer carrier of the present invention is that it is
applicable to a wafer container comprising an inner shell creating a hermetic containment
and the array, cage, or grid spaced from the inner transparent shell and extending over at
least a portion of the inner transparent shell. The cage, array, or grid has a plurality of

apertures formed therein. The cage thereby protects the inner shell from contact and from

5
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mechanism 30. In this configuration an inner surface
of the outer door portion 22 that is 25 bel ow the | ock
wore@ha3sim 30 i s substantially flat to facilitBCBEUS2004/037163

S th,operation o he, |.oc mechanpi sm 30.. t her
oneR3P HRBTRT sl Sl i € Plock PR ABtgbiighi WBlhEE o person o
see tHwedTet QtribSaridhéfetably t5 sc@Bibdts aldk BretiBside WP vafer carrier.

cont ai ner conprising an inner shell creating a

h ti t ai n . t , cage, or grid )

o p Al GiFot RRPRAG s Bt s eitinale Taive iox Poiiomeag vsing o
pluﬁlé@lr cl)fatbbﬁ% kieRSkieAd BORT ihe rbu@ri(fa)ﬁlﬁ gbﬁ‘i%ﬁ ot nglﬁgﬁélga?fy illustrated

she

S . The cage, array, or gr s a plura
in Fagredtande’s Thertatesd7Q presfesihly imdhedecagmin ketiohy2mndtapend section 74

- the i.nper shell fromgcontact and fro 5
thatg3Etf BB B0l theBfb 75 B hics Mecom& HPor Boion 22ar ds
such as electro static shocks and abrasi on while
al 1'twi ingeralope pertion 20 ges@elly neludas e centad] panel Mnaid a side panel 92

el R SRS SEeSls Ry e L1510 o LA 6l S

prefRGY Bftehd §d’ﬂ>§taﬁt’i‘dl§r arSRRl th@CHehi'ran}f)aalgl Y8 Rpysite the central panel
plurality of tabs 70 that extend fromthe ‘outer door

90, pdiptQ4orxtaels fepmn thesideqiagelrd2y The lips 94 &t mrdferdbly nriditebsubgtantially
. taps 7 referably include a main section
peﬁgggﬁ%?rgg]n%eeﬁ%g glé%liggh 74 that extends fromthe main

section 72 opposite the outer door portion 22. The
i nrielr lead omepadrthe side 2ane) Rearal thy lin24 idbbsleatal @pertaks 76 that are

.90 and i . 92..th t.ends . .
shafl Q0 pmttr s bR i of pisiebn 20 ERE Pantispapian epgmits he
end Eb&ionk 08 d7aRetab970 tERERT BBbughaké ebdeaRE 78NTheddsections 74

around the central panel 90. Opposité the central

themhsgabin the tafpapesturgsyy 69 relrinethe dnrfer et pertion @8 iparstitiogary portion
o . ; . | tiall
wi Rl By 88 e RS R501 0 UL R A RABL A Bt 5.
the side panel 92 and the lip 94 include tab apertures
76 When thgrianer slaamppattion 2@ sateoghadeo éhg owtendar pottond 2s thedabs 70

b 4. This.. ' ti It h d .
R TR R e Y DTN
enclepattlaneisen/ibe whik aftbr 9166t 1 ® BSattadhddtot the RvaS@aarridd chél8sure 12.

.tab apertures 76 to retain the inner door portion 20
Thig fonfigyrafionoreduses FHEtmsh confpgtrbeatwegrethe ipper ¢or ggrtiqn 20 and the

Q0 BUNL] , as nost clearly illustrated in Fig.
wa 5. Vh\%ég%htft?g&eﬁger door portion 20 is attached to the
outer door_ portion 22, the tabs 70 may beyond the

i nridie WEBrdogs pestion 22plsaprefraebly ecledgss Hlgraditin pheamerrguides 80
: i
cx B yEREEE s RO 10 pORRHBUE S SRLEF gright rom

the outer door portion 22 as illustrated in Fig. 4. The corner guides 80 are preferably

oriented substantially normal to an edge of the outer door portion 22 to which the corner
guide 80 is adjacent. Each side of the outer door portion 22 preferably includes one of the

corner guides 80 proximate each end thereof.

The inner door portion 20 also preferably includes corner guide apertures 82 that
are shaped to approximately conform to a size of the corner guides 80. This configuration
permits the comer guides 80 to extend through the corner guide apertures 82. When the

inner door portion 20 is attached to the outer door portion 22, the corner guides 80 extend

6
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20 This configuration reduces frictional contact
bet ween the inner door portion 20 and the wafer
w@ a00s/0e830€ncl osure 12. The outer door portion PRI/EE®04/037163

referabl v.ibncl.udes a pluralj.t f..corner guides 80
ey iyt R RERS e Aty 2BLrietciBy BurcRBeproferably
fabBodi@ Gofil D Shasidl athhtymedifided WicisMentRnft §Fithd@R wafer carrier

Egrtlon 22 as illustrated in Fig. 4. e corner guides
enc@gugrld. pref erably 25 oriented substantially normal to
an edge of the outer door portion 22 to which the
COrm@hg 1Y botEigPatlon, B tRMENEontdeR BBwRkA %1@{1’11‘1&{}&0&3}0&5011 20 and
door portion preferably i ncl udes one of the or ner
the gisifetecarge gnclosinrent 2 iscadistantiallst Hlénmefed. This prooss atboarduces the
orti.on_ 20 al so.preferably, includes corner guide
urfhek of RS coBbgiRd o T e Al Seimerouids B3 Weredngerearpformed

froth éhedinGéZdoPportios aﬁ@tﬁé&fut&t&o@ﬁ%oﬁgn. This configuration
30 permits the corner guides 80 to extend through the

corper. gui de apertures 82. en the inner_dpor portion.
50 T infétove BOF5M oG iisr Gbpomion CRGRF hoth Prafarably fabricated
usinpOIfkio Yh i@ eS8 hegd i / i
CT/ US2004/ os%gg@)ibeyo%od&a%gimggggﬁ%&gg%ﬁ“t 0" PRRey 22 are
preigesbly fabrichion fxan polysathonater pejuetiersmBie, polyeihestlerikdione or other
' roma.nmateri.al that mnimzes frictiona
matfgﬁ%giéé%;’elﬁ?o é\rlllet(ﬁlotrﬁlilgwgfmct F#er enclosure 12. Usi ng
this configuration, frictional contact between the
i ndéens gootemplated that Aatared diSclosed inathesr amlicatien, as well as those
encl.osure .12 i s substanti al l I m.nated. This .process
des iz %5 WeCanGe pReReaRinG BiooBiore b REGRIE ser bt mifiel Sad matched
to spit p@fticalal cRQnincey iRk bfer Wi caRORPHAASRA S |iBTHB S parent
fromthe inner door portion and the outer door
to thase of elinarnekillnner door portion 20 and outer door
portion 22 are both preferably fabricated using
i njection nmolding. The inner door portion 20 and the
outer door portion 22 are 10 preferably fabricated
from pol ycarbonate, pol yetherim de,
pol yet her et her ketone or other naterials known to one
of ordinary skill in the art. It is contenplated that
features disclosed in this application, as well as
those described in the above applications
i ncorporated by reference, can be m xed and nat ched
to suit particular circunstances. Various other
nodi fications and changes will be apparent 15 to
those of ordinary skill.



7 WO 2005/ 048306 PCT/ US2004/037163 Cdains: 1. A wafer

carrier door conprising: an inner door portion having
w@2@alst3adnti al | y continuous inner surface; andPERUSD€037163

door portion extending over at |east a portion of the
Clajimgier door portion, wherein the outer door portion

has a plurality of apertures forned therein, and

1. V\heAwarfeItaa{eﬂég%ngd;m{Sl rtion is attached to the
i nner door portion. ne wafer carrier door of claim

1, vvhereldﬂ) t he apertures extend over at |east 50
perdgRnergioonpastipn hawing p subsigntialy contimious gwer pofacs;and
3. The wafer carrier door of claiml1, wherein the

apedn diit@Siodt forfibh eRieBding Bvéifht MasBy poﬁﬂi@ﬂ '0?916 Hiner ﬁ@oc‘ltportlon
one row and at | east one colum. 4. waf er carrier

door of \@hfaelmﬂle owthiedasit portion Iaperpﬂluabty oeapetminavfermed therein,
first | t er. t
d: :n?:n& on W ﬁﬂlgesouéerrl dz)ﬁ?B AT ‘fgiifp?(gﬂ ‘56 1@?%% gpgion.

to the first direction. 5. The wafer carrier door of
2. ¢l akhe vzafewa@n@i door héclaipet Hwhesinghe aptefuresanttday oger at least 50

f h t da plurality of
perd P htogs Bee ST U1 Bne iR "car 11 er oor of o1 i m

1, wherein the apertures are arranged in a first side
3. g r &up wdem@mtw;raioog pHelpim h,ndhaem&hmpbrmmi@r@ds@mﬁed in an array

the f is located proximte a
havlrnig eagt F& 1Y afﬁlé“%ﬁ% Pgﬁ ortion, wherein the
second side group is | ocated proxinate a second side
4. of Theevafat @rrictaioor phelbinoh, whditiahhé spepppRhtiehdvoe firky st

cim PG R0 s s sesen L Fengpopbishis e oubrieniliye

tran§fe@défto tifo firkh@ra@bgr carrier door of claim1, and
further conprising a | ock nmechanism nounted to at

t o e of .the in er door. partion and the outer door

por © Capé‘?@f)or lgipal.|Whepen fsetporteesiapmiaingd by a plurality
of h@l‘i’i&dtﬁ'ﬂ)oﬁﬂﬁls taﬁ@a?ﬂfrﬁ?;c}y%@%rugﬁ or@8ys. 8- The wafer

carrl er door of wherein at | east a portion of

grer outer door _portion is fabricated froma
%@mtﬂo%‘?@l@ﬁl 1, veheren ghe/prfertpires arerdreangetbiora Gifst side

grou‘fxl, 2cBtdal gi’&ﬂl%,r Sldh &eoh gL gI%uBP\%er%ﬁ tﬂg fi %st %id@ %‘Eo%&) 19 RRhted

proximate a first side of the outer door portion, wherein the second side group is located
proximate a second side of the outer door portion, which is opposite the first side, and

wherein the central group is located intermediate the first side group and the second side

group.

7. The wafer carrier door of claim 1, and further comprising a lock mechanism
mounted to at least one of the inner door portion and the outer door portion at least

partially between the inner door portion and the outer door portion.

8. The wafer carrier door of claim 1, wherein at least a portion of the outer door

portion is fabricated from a non-transparent material.

9. The wafer carrier door of claim 1, wherein at least a portion of the outer door

portion is fabricated from a static dissipative material.
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portion is fabricated froma static dissipative

material. 8 WO 2005/ 048306 PCT/ US2004/ 037163 10. A
wWowRd081048306 ri er conprising: a wafer carrier encPOBEUSE04/037163

havj I forned therein and having a door
“lopéégﬁggwi é%%ég?gﬁgg'substantially around the recess;

and a wafer carrier door conprising: an inner door

pora Wafer bavienenciossuedstvangt 4 mbésy forometlithereinsinid Maeing a door opening

surface;  and n_qut er. door tion extendi ng over at
| east a thtretXit%‘giSB'?bs%ar’i’ga %?FQF&%%FG“B%@P on, wherein

the outer door portion has a plurality of apertures
f oravwadfet barier door@nnhpyikiegei n t he outer door portion is
attached to the inner door portion. 11. The wafer

a1 osteplirdloBh htioRAFRL 8 b ParEL bat R B rBRGules: and

door portion. 12. The wafer carrier of claim 10,
wher ei n anhaterplopt pertion axtending emtred ldast sgortion aftheaniendoor

at | east one row and at l.eas ne col.um. 13. The

waf er carri erpo&lo%l“f eFﬁ“lB“,e eé%@?Wﬂ‘h%nn'gﬁear?IH?%’éy ghsrtures
have a first @hfienGieRin, ahdldhetetn BEat Hob ¥ in REAGARA to the
di mension, which is oriented substantially transverse

to the firstingerdoet peyHion14. The wafer carrier of
claim 10, wherein the apertures are defined by a

11. pl urtl vdfyr &ﬁﬂeﬁ@cﬁaﬁﬁm@%vﬁ%fﬂ thBferRREL é?(téﬂd%'v%}' b 1¥a5?§0 percent

vertical portions. 15. The wafer carrier of claim
of thgariare ateh ef Hseutandesr portiomr r anged in a first side
group, a central group, and a second side group,

12. WherRiwafth@urfidr oFlc18n0®, FhedR ths af[)éfﬁﬁ‘ése%ﬁ oRERXH ﬁéeﬂfaf?ay having

first side of the outer door portion, erern
at leggicopgdowiage atleasipne soluowat ed proxi mate a second side
of the outer door portion, which is opposite the first

13. Si Ohe VTS cafi& o ichhidtin®, &fﬁ%’efnathe g%é}fﬁpe | Sich BSH £8rst dimension
intermediate the first side group an tfie Second. s de
that 4 grepter then a Fhendatimensiar, mihich isbrichtad sabk@ntialtygtthusveReto the
ﬁrstccﬁrréﬁr'i sing a |l ock nmechanismnounted to at |east one

SFEREY i nner door portion and the outer door portion

at least partially
14. The wafer carrier of claim 10, wherein the apertures are defined by a plurality of

horizontal portions and a plurality of vertical portions.

15. The wafer carrier of claim 10, wherein the apertures are arranged in a first side
group, a central group, ancf a second side group, wherein the first side group is located
proximate a first side of the outer door portion, wherein the second side group is located
proximate a second side of the outer door portion, which is opposite the first side, and

wherein the central group is located intermediate the first side group and the second side

group.

16.  The wafer carrier of claim 10, and further comprising a lock mechanism mounted
to at least one of the inmer door portion and the outer door portion at least partially

between the inner door portion and the outer door portion.

17. A wafer carrier door comprising:



bet ween the inner door portion and the outer door
portion. 17. A wafer carrier door conprising:. 9 WO
WQOB50,38306 PCT/ US2004/ 037163 an inner door POI/USIIN4/037163
forped froma transparent terial; and an quter door
port lgﬂerf(g’roﬁ%%’%lﬂlg dgoé’? g?faa?@g%ma%% M@terial,
wherein the outer door portion has an array of
apent antesiobopontidn tibraredi from wiseatie idissiphigveomhtetial, dd@Fein the outer
portion (irat es W gﬂg t he innﬁa: door portion. 18. The
waf er cat9of BPTU9BAAs gt agpypigperturegfamed thergia, whesein theouter
ext end QuRk paiioh9RiRts P 1RSAEEHooPforliBie SUr face area
of the oute? dlgor posrtion. 19. Tﬁg}&{/\é&gr carrier door
of ¢laim 17, wherein the apertures are oriented in an
18. ar rﬁlgﬁ Wt sagerAoor ghelping hé Whkeiadee apertiees sxtepd e ver at least 50
At 8o s@Pace HRE, ' or of claiml1, and
perfurthe?Sco%rrSrl S|(¥¥3ﬁ§&lﬁg€{&r&r§c§ﬁ§% sm nounted to at
| east one of the inner door portion and the outer door
19. porkheghalst cardersdoor pheleim L 7.yvisseindesaperiures aresorietiéert in an array
rti portion. 21. The wafer
havfgl ratlrt :léé?t %g‘r’&%ﬁdgrkﬁ%"%?&“wé‘r ein at |east a portion

of the outer door Eor_ti on is fabricated froma
20. nonlhervafepearaendopnobelpian |, 2 fughersbmprisiag ilesk meonanism

I,.Shng ter door rtion_.having a door | de

o e iRt 1Bhey S0P pitish anid s Suks Aot gf loast
partizdiytbicomednalé getdooa peitionrad e smer dddepeitiont hat is
adapted to receive the door guide. 23. The wafer

car#] oor .of, clajm.22 erein the inner door
21. po rj{lile%afgrocr?pnfrl?rsdg (3] ot ‘g\palgé H,}A@rer ﬁﬁ%llte?S? & ngkﬂgl %é]ﬁ% Pute gpor
portéott ie fistsichied Mdnb € n6£fahdardd@ffteriapher ei n the side panel

is oriented substantially perpendicular to the
and a lip that extends fromthe side

9y CE€ tr%]ée panel : )
* panel 5P ST HOEOMEIBA|  panel , wherein the lip is
oriented substantially perpendicular to the side
pansloptez ddongretien havifgea deqregulider extadirgfikem bh @t thedéof: and
| east one of the side panel and the lip. 24. The wafer
gg:a%'l:n%%er gg&;pa(gri?rg g@é@ gtgape%% %nﬂe& Hl%relir? 3t is%gglr)ted to receive
the door guide.

23.  The wafer carrier door of claim 22, wherein the inner door portion comprises:
a central panel;

a side panel that extends from the central panel, wherein the side panel is oriented

substantially perpendicular to the central panel; and

a lip that extends from the side panel opposite the central panel, wherein the lip is
oriented substantially perpendicular to the side panel, and wherein the

aperture extends through at least one of the side panel and the lip.

24.  'The wafer carrier door of claim 22, wherein the inner door portion is fabricated

from a material that is different from the outer door portion.
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froma material that is different fromthe outer door
portion. 10 WD 2005/ 048306 PCT/ US2004/ 037163 25. A
woreiokoesed cl eaning a wafer carrier door havi NBCHIS2004/037163

|nn rtron a an . er door portion, wherei
" A o ebindhs e R R bR Bt 986+ ebin Sdlen
outérmeor pottieh, wikéin AP defiled PaivB& i he 9 ®ob Yortion and the
formng a plurality of apertures in the outer door
outgsstopt pertion, thomethod compaisingg fluid into the cavity
through at | east one of the plurality of apertures;
andofrh ) artgmahg cﬁfapemeé ntrhelo@ﬂaf d&Yr pofiforgavi ty through
at Ieas one of the plurality of apertures 26. The
mat hod of clajm 25 wherein the apertures extend over
flvisg aa’«?ﬁ bpd ingy the caity taeught leasbeng pkths plusplity of
door porég &Hreszazld The nmet hod of claim25, wherein the
apertures are oriented in an array having at | east
one_row and at | east one colum. 28. The nethod of
cl dioipga c\lmérneuﬂwd ot of fples qayity shrewgihataget oae of therplurality of
di nensi oaq) is greater than a second di nensi on,
whi ch is™ orl ented substantially transverse to the
first direction. 29. The nethod of claim25, wherein
26. t heTIgfpgethgqi gﬁclaineZﬁ@thﬁ@'u thpepgrtpies extend pver at least 50 percent of a
n S d a plurality of vertical
suﬂQQJ %n{;&‘l Qﬁ%r%&% od of claim 25, wherein the
apertures are arranged in a first side group, a
27.¢ enTheanetgro@ apslaiangs,avtsedo tit apiedurey ammupjenibbmeimartdyehaving at
leasE st de groy is,located proximate a first side of
Re 50’%%1} i h)iid ‘grbrct %ﬂn wherein the second side group
is located proximte a second side of the outer door
28. po r Theomgthod pEHains 2 B pyteséin ¢het dpertivies sachshale, a frst dinfemsionrthat is

central, .gr is, | catedl r.nedi tetheflr
sredypidhaf g AP RS BT erieCrBaRTaaly o epetn B frs
direefiore! ai m 25, and further conprising a | ock nechani sm
rmunt ed to at |east one of the inner door portion and
C av 1%’}%6&19_(? OP clalg‘i)% W nere&};l tllleea%glt*tm%g Eutel c?elfjlr%édlbrgf atglﬁrality of

horizontal portions and a plurality of vertical portions.

30.  The method of claim 25, wherein the apertures are arranged in a first side group, a
central group, and a second side group, wherein the first side group is located proximate a
first side of the outer door portion, wherein the second side group is located proximate a
second side of the outer door portion, which is opposite the first side, and wherein the

central group is located intermediate the first side group and the second side group.

31.  The method of claim 25, and further comprising a lock mechanism mounted to at

least one of the inner door portion and the outer door portion at least partially in the cavity.
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