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WAFER CARRI ER DOOR REFERENCE TO RELATED APPLI CATI ONS
This application clainms priority under 35 U S.C

119(e) to, and hereby incorporates by reference U S
Provi sional Application No. 60/518, 238, filed Novenber

7, 2003, and U.S. Provisional Application No.

60/ 518, 188, filed Novenmber 7, 2003. 5 FIELD OF THE

I NVENTI ON The present invention relates generally to a
system for handling ' ers. Mire
particularly, the pﬁiggﬁﬁqﬂgeéhﬁﬁ | ates to a door

for a wafer carrier. BACKGROUND OF THE | NVENTI ON

Sem conductor wafers are subjected to nunerous steps
during processing. This 10 process usually entails
transporti ng REFERENOETO REDATED APPIKISIAIIONS t o

anot her for processing by specialized equipnment. As

part ~af. thi C 4 y.be rafd t Qe
R R g A ey
mswperatephy raferended$8. Rrbwsiosa] Aphicatiof Nos60ilg,238, filed November 7,

08 AT Ry R PR Rt o B R Nl T

waf ers, specialized_containers have been devel oped to
mnimze the gener afiEd& QF THEJNYVENFEEONS and to isol ate
the wafers from contam nants exterior to the

cont dihegresentAinyentioni iplates fgemdraliyetocH sysdem tfer hdnelligg semiconductor

devi is.that they are provided with renovahle .

8 SFigpe il sl PR 8PP o oo R Ruratr Sacer
associ ated with the above-nenti oned wafer handling 20
cont ai ners. Dur i BACKGROLBHR OF( VIRINTEES cont ai ners,

the closure or door is attached and renoved nmany

ti rrESSrt]:hﬁcohdﬁdtoﬂ whiefsi aﬁ-le aolsjedi®dN to_ahumfams ;te;\é:’j &lh‘infgalghcessing. This
attachnent or . renoval,, ortion of the or. edge
Bboeih o FLels, REHPe M et HoRe oD AYGHEIOR fypodier for
prog@edh £bly ficOiaRaE cg@ibmeasul t in the generation of |oose
particles that may becone airborne to | odge on the

waf er o e t aj.ner : . :
par 115 BRQU s phbok A wERR AR ot D PLER, SRl in contaners
torasler gdarity omiri efds whersr Duamgl thesmpladsese itlss aafers may be subjected to

. ...Contai ners and doors are usually forned
@%r‘fjﬁé&# F%;&aﬁﬁgedtﬁlﬁga%st h plastic such as

pol ycarbonate. I nherent in such nolding is o )
To reduce the deleterious 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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shrinkage and war page of _the nol ded parts. Although

pl astic injection nolding techniques are highly

advanced, there still may be individual deviations

bet ween different conponents fromthe sane nold. Wile

slight 5 deviations do not generally conprom se the

function of a door in closing a container, they can

change the worki ng dinmensions to the extent that

afettiof tmbRAnE Wie pleaikl HRAtasPAsdEbdRated BRFAE IR Nuch molding is

bet ween a door and a door frane is increased.

BIHEASS Bararpags b s moldeddrd®  be generated by the dies

t hensel ves, as a result of normal wear and tear. This

pr obl Atthéwgh plstie infjective choldrentetinéyueohre hightesivaficet there still may

onponen of,.doors and..confai ners are stacked or 0 ..

B TR Beiaicrg R BRI AiEEEP! Rirdooes HRusbe S mRle. Witle stight

dexfistions danet generallvadBpromise theefifictida e a dbérGh @RSAE a container, they
j [ Sem_conductor fabricatjon

significgntly jn size, ,
Partihapes 8 wating imereinos 1P isg hafaniaet Gnd therfpgoltant particl
éeftionS Bétwed £ ddd?and QAobiHriiad Blificréd¥Bd. IHihehdishaV\@HaRAGLan also
Ehrlnkage, and, tolerance issues in nolded carriers.

& gesratyhpnibs dligstharepelyiss: 3F 2 aesnlt aformal ¥egrandear. This problem is
BRRRONED Whe theltHBralets F tHeRbb&lentsidTAoord@h @ borfhdrt 8 stafked or
subjected to a thorough cleaning prior to reuse.

ﬂning optimally not only renpves contam nants on
the outer and inner surfaces of the wafer carrier but
al so Af tlemnseanigondndt@r industrg dias evodsed, vafepd) ard o twaf@ carriers have

reduce the.geperati on of contan nants_caused b .

PGB SRR S STRcuacREPRHCaLSs FEHCRHE oY grogessing 300

amdl whaltes. Wk efirgeradatrieds fod GO0 mufl G@iferd BnfRS thewarpags Rhrinkage, and

ggeated t hat tach to the corners of the wafer
I8 S SHTOP MBS THTEE of door gui des are described in

U S. Pat. Nos. 6,206, 196 and 6, 464, 081, which are both

assi ghethitimizeoild sipiof nemarpinanthen therceswonentspyfithecwiafenenrrier, the

L nC t [¢ .reference. Y
TR PRk kRS ARE o rhaleCh g 8 s LM gidipaty nov
ey réreoved contamarenissm the phtenanaiheer soefhcek ef theewmafeocurier. but also

h ter.carr.i.er door includes an inner door portion

gﬂ%%ﬁ“@%‘%"éﬁa‘ad%sr portion. In a first enbodi nent of
the inventjion, the outer door portion includes a.
pl ur affamypPigrt to s the generabionebicantaiaants qapseddyirphbing tegether of
e QARG CAMbduYe RRINEGAreE BRrikrHB8E, dB00fuidR hhbdBkeR Rftated that
t he out er door portion.
attach to the comers of the wafer carrier door. Examples of door guides are described in
U.S. Pat. Nos. 6,200,196 and 6,464,081, which are both assigned to the assignee 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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2 In a second enbodi nent of the invention, the outer

door portion includes a plurality of door guides
extendi ng therefrom The inner door portion includes a
plurality of door guide recesses forned therein. Wen
the inner door portion is attached to the outer door
portion, the door guides extend through the door guide
apertures so that the door 5 guides contact the wafer
carripera §Readshbeditiemnot R WeéionC &er o1@ér d@ﬁ’rpdrﬁon includes a
attached to the mafer carrier enclgsure F )
phEralROPdpaEuides cife % pgitigh paefudeng Pty of

dést PldrLlORts RERQY ﬂbﬁ& Bhoh riﬁe h}ﬂ&&fbbi‘ Pbrtion | Mtackedi 16 tRdlouter
I nner view of the wafer carrier door. 10 Fig. 3 is an

door pertipn.cihe dﬂort gndapexiend darpyghethe dlopt suifs gPerquSs%athaf the door

%{Heﬁrcglﬁgct\ﬁl dfelf criGUR fosh WhBS (WAl SiEr Ea%idri Bbr #0Phched to the
th 1 nner an outer oor portions I n an unassenbl ed

vederfaagyier apalesure. Fig. 5 is an enlarged view of the

corner of the wafer carrier door with the i nner and

outer door pPOERIPRDHESTRAPTERSORIIAIDRAWINGS at i on. 15
DETAI LED DESCRI PTION OF THE PREFERRED EMBODI MENTS An

enbo nt . of HBQE dner door,

as rrg-'lsé“3 ¢ Eég'? fei’ Dagﬁlzr%@gatdggr ACIS'?ralfg% fre hd T The

mafer carrler door 10 substantially seals a waf er

car r iFag 2dnan wasrveew of the Welepsaist 498 conduct or wafers

(not shown) in the wafer carrier 14. The wafer carrier

door Fig) 3df att iueerpicsefithe ivafeecdriionloenhances the ability

to 20 efficiently clean the wafer carrier door 10

bet Wagd 44s SenldkB&1 We 8F a 66thérl o Ehed@@er chitier USSR withGHe? @fd outer
contani nant generati on during opening and cl osing the

dﬁaafmm@@rlﬂﬁ%mﬂ@ﬁmbﬁﬂémﬁﬂﬂﬂoncar rier door 10 al so

provi des door guides 80 that reduce contam nant

generrag.i5dsan etﬂargﬁﬂway of the cbinenat] thewgfagemiertdotmevifietha inner and

the wafer.carrier 10.and.the wafer carrier

W A8 poxtiops in %Sﬁﬂlf‘gﬁ?ﬂa BAEWEi9Y or door 10 incl udes an

i nner door portion 20 and an outer door portion 22,
. EEHDERCRIPT: FER REX NTS

: RCR] HEY BRI
portion 20 and the outer door portion 22 mate
t ogetAiegmbodith@t 6T the Gdhiioh 124 vidi@calRt 8@ Nas most clearly iliusirated

at 10 in Fig. 1. The wafer carrier door 10 substantially seals a wafer carrier enclosure 12 to

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 carrer

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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3 At | east one | ocking nechanism 30 is nmounted in the
cavity 24 as is visible through the inner door

portion 20. The at |east one | ocking nmechani sm 30
facilitates attachnment of the wafer carrier door 10

to the wafer carrier enclosure 12. Munting the at

| east one | ocking nmechanism 30 in the cavity 24

protects the at |east one |l ocking 5 mechanism 30 from
damagAt désst o Urkingfmédhenismf30ris aAGUnNte inlthe chRy i2ANGris visible

pert.ion 20 is preferably. substanti,al ont i nuo
B isE Bk et Rt ARER0S T Gl Bt e ks eteghpigim B0 Hiitates
atdchineit oTkd WafdF @urdet doby MUGHh Refel BB e@l@lagure 92 tMBihting the at
iﬁﬁ To further facilitate form ng a seal between the

ePnec feking  megdgpismo3 4y the, gaviar &4 protests ke al frastoQugy docking
chaishE S frduﬁaama%bﬁiéﬁhi%& JreRerB Qi g4l around an

out er edge 34 of O i nner door portlon 20. The

t 20
oot B0 Rine oot Hafoh, B 58 Frdgbly, BrHaHly Soonsinpep to prevent
theareinhnts fom enesting niguvafet W&Iﬁﬁdsm‘@ ¢ #foh thsinner door portion

Bl FoBY rRRERE Eolitiecd SEEhetR e S W g S0or [tk the water

631‘1':1&7611214)5111'6 whj £hsilibs gaget Zgéﬂﬁiidy b@phbﬁe@&%bﬂcﬂﬁ?o&& ddB€ 34 of the
§¥} application. 15 The outer door portion 22

LBPIYORZL a shape t hat substantially corresponds
with the outer dinensions of the inner door portion 20
so t hile irner dedrerorttmioR0 poferabhn irﬁﬁldeSub'ed‘tiargtlladbflsjaaped recess 36
%\f({rﬁfliaz? ta[}%gfrep %ﬁoﬁoﬂ{ & acrt | ?a?lg s%?wgier%ct b 61 ds Ipre:fera.bly shaped to
swcives lwra&r t@shiohneotashten) stldoss ipdistlosed i2P.Sh Est. No. 6,267,245, which
I i of a ert es_40 for. d therein. The 20
Ea%’paggfl uerdet thfféls? F@S?éﬂs‘?‘éﬁ% bo tontam nants fromthe
cavity 24 when the_mafer carrier door 10 is cleaned
bet wethf figersdoorpertipged prefsmblyohas & shape dhat isubstastipliy, gomrsgponds
GRATN Berd BRienGbRUT D inhértod: fé&rﬂgﬁ t2!?,(:‘50 Gy hlYoudd dﬁ!@?gortion 22
the cleaning process 1s conp he apertures
Pibetaptialyl op vask therenes degr pattioh éagthetz thepeafarsatriepfloarii @ is attached to
%rv;a@&%aq r LG s@idtgr door portion 22 and nore
prefera over at [east 50 percent of the surface of
the o portio The apertures 40

prefe e{"s‘}erhg?ﬂé %é%& & PO gl raReitwes A domged therein. The

Qfcrt@it &0 fadiRiRe l'eﬁlbdlﬁﬁ cBhtarhingntd froleMes aRiYe2d KB4 e wafer carrier
mechanj sm 30 as rubbi ng of conponents during operation

Bort iels fleaned betwaeie u#ﬂé-cﬁ}en@eﬁw@ﬁ AR 2y, BolitpigsTeptily removing the
PledaY fdl fRfm BRNEVIR! 20 Fh&GONE BRbMAN pdcest iEcompleted. The apertures

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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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 |east 50 percent 30 of the surface of

the outer door portion 22. 4 Through the use of an

array of apertures 40 in the outer door portion 22
enables the wafer carrier to exhibit the sinultaneous
benef Throughfthelissofian giraypfpperomes 4 ih yhehmizn doaryortiat22tenables the

%fekr %FE%{I qu eﬁl%l? t}{e 5{1%1{11%9‘6 utél ‘r?e%%ﬁt ro? ecf?sc %*\é%gepr]eﬁeél?iaﬁ Eazardous

stpiay whmieebemg)alm t—‘a *pe\e fobjeats Iuy ﬂﬁrwﬂ‘&gadnar N8 avithatit épeningake wafer
asnagrelf' ned by a plurality of horizontal portions 42
a plurality of vertical portions 44. The plurality
of horizontal portions 42 and the plurality of
ver t i sl apprares 4Hase pgfosabdy praoged innyrray fthahgédined baaplurallty of

ﬁdl‘%ﬁt@pédrﬁcl)dsyﬂ Rinh Q%Tﬁ}'aﬁf} fgrvaﬁﬁﬁgogtrbe Qtﬁl%ﬂo gg%al{ gﬂ R%pzontal

each horizontal portion ra
perdens 42 amﬁethapémtahmyeef 4!a:t1caIOpﬁhensaperetrm rpeeaferﬁlﬂly arranged in a

o%‘gm Pigﬁnglg'fl%ow 8hlt Q?It ea‘ﬁf‘%@e? eﬁ?hd ‘tt’]lﬁ%]"(‘} H’"g}‘l’é‘ 42 is

meembi)dessdhammidﬂaffehe aparuieedd.door 10 in a direction
that is generally parallel to-the length of the

aper tHe@perhies Jd‘ﬁrefé@d’ﬂl)z%%l lefih EHaPﬁSgréa@erQﬁHﬁ ! Gﬁith to fgcilitate

vertical portlons 44 are fabricated wth a wd
Howing thecdeanme fhuid, thaenghithe iptarier of tierwadsr cawisr dagr 14 infa direction

@,utflg g&ieﬁlﬂ&phﬁﬂalto 8k le?fngJ&ttﬁUaﬂJleFur@@ld' gidity to resist

def ormati on during convent use conditions.
eto s onduct or

Becauge of ten ama e
conpone &%PF °Bh @‘?éjstg‘e V?’%Faal p"ﬂlﬁB%\ﬂ‘ffi“B f"f‘béﬁf"ie@ ¥ith a width
angdrm';meass 0 pfovmafteé m&&rcwes dbé1o10 Wah @ dudfidiertNédel of structural
dl.%.?lljgate é 3@9 ically materials that

PP EespE ?P’é‘bat'i"% %g@F“’ ipnal Mge eBtlitipnsanspar ent .
Formi ng the wafer carrier door from non-transparent
mat erBegtuse phihe detentidl damhgd tptsymtconducmmaﬂponemmm chiaegks, it is

H:n%%dl% ﬁfnn&a‘ﬂaﬁ cg\ﬁé&{ent% {vgfef CIT%G §r Co%ﬁgtgﬁ tp?{ecanssllwte such

l'imtation;, tran are r gl ons
C&lﬁrges h&ivpicaldy mmtﬁrtatsathap axtebit degifedrleedy of @SDdaer notVWnklﬁarent

0
B A5 5id ) Ry DO 5 Bl iyt i

lpmStstcmcd mﬂde bﬁthe a\wﬂfrtowrfes 46 o&érﬁorﬂé eﬁﬁlﬁxﬁiﬂitﬁnﬁ@insparent regions
n.this

t
o B o Y ar e 38 o TR RBM ST ATSR LR door

portion 22 that is
While it is possible for the apertures 40 to cover substantially all of the surface of

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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25 bel ow the | ock nechanism 30 is substantially flat

to facilitate snooth operation of the I ock nechanism

30. Another way of |ooking at the wafer carrier of the
present invention is that it is applicable to a wafer
contai ner conprising an inner shell creating a

hernetic contai nnent and the array, cage, or grid

spaced fromthe inner transparent shell and extendi ng
oneeor nxdre Barardsasth @& ghaird istatic efockhand abnaiontwidlesglawimgta person to

SO r S e BBl e A PP b

the inner shell fromcontact and from 5 one or nore
haz arty oies oerporicaci2ivprsfeeabiseseaired kestha indendnon gprgan 20 using a

; ' far i
PR, U 0BaE R SRR, b0 Ry 51 o6 Pk g et
walfigs. drand Phdho tabe 70 geederalilp intciugdn a2Raih seqbion 7@ raath bty end section 74

B, o PG o bR EBNED T RBRSR 22 o
portign 22, as nost clearly illustrated 5 .in Figs. 4
and 5@@%@%@%%0&%% ipcludes) 4 ceatral papsl 90 a¢t pigppanel 92

thét éﬂ&ld@%uﬁﬂﬁtﬁﬂf?%&ﬂ&lmtm ﬂ@(&%&gﬁ{)iﬂép gt e Hrﬁ?enpanel 92

section 72 opposite the outer door portion 22. T

prsfresblp e ends srbstastalpoargenkiha cryiral metsh @8s Qpresits thepentral panel
paRalp Axands fodithlesBAREE 932 Tt HRloa8X 1%%‘%13[' oriented su%séantially

substantially perpendicular fromthe tentral panel
mapendicylar (odthepidopaneh%ef er abl y ext ends substantially
around the central panel 90. Opposite the central

panel AtfliBas? @ne af theid4bpateitoanad the BEoY icledediah ppditRtes 98. that are

he J]ip 94 is preferably ariepted suypstantially . )
b primispedl S o SRS g5 VA; TRE sofligihgop permits the
rfdeseation® 7pan e 82 7AN6 cXtBR1 thidig® thel tAS hpeskarcs 76, PRIl WEcHSns 74

6 that are shaped_ééo approx|mately conformto a size .
T 893k 10y 13 Eabapertopey 10 ogRpinghy HNPTodPop BpRR 0 @ staigpgry portion

WRE Hdspitbtottle Biterl do8r prish 20 ad Mo %1BAF i 1Tudir QLR HifG. t ab

apertures 76. The end sections 74 15 then seat in the

tab t to retain the iLnner door portio

i B e el Gook BorkiSh 56 fholifihot B 2R oSBEAqdR gbiigf 2. the tabs 70

gay bepmdt thenn@k, doas pomish 20 eattay thd tabs tA0atthct theFvafer carrier

5 . \Wien,the inner. door portjon 20.i attached to th

Bistob e 3 Sp R Vg 3er BREY 108 et el Bl e cfosure 12,

This esnfihpeation aedvcanirRomd cohad beveeh @sSindé doohbakibn 2Z0and the
closure 12 when the wafer carrier

V\%Iecr carriler
YOt AT B S athed to the wafer carrier enclosure 12.

20 This configuration reduces frictional contact
bet welds outes dpprrportiatod? algroprefehlRidcludes & plarality of corner guides 80

extending therefrom. The corner guides 80 preferably extend substantially straight from

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 comer
guide 80 is adjacent. Bach 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 comer guide apertures 82 that
are shaped to approximately conform to a size of the corner guides 80. This configuration
permits the corner guides 80 to extend through the corner guide apertures 82. When the

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

6
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waf er carrier enclosure 12. The outer door portion 22

al so preferably includes a plurality of comer guides

80 extending therefrom The corner guides 80

preferably extend substantially straight from the

outer door portion 22 as illustrated in Fig. 4. The

corner guides 80 are preferably 25 oriented

substantially normal to an edge of the outer door

payond eride2vdlRanf thé irner dowmertiondi Tke Bfinérsguidls B0eld preferably

BRI 5 PO 0k B e S Dot cae

antbstledeeof . The i nner door portion 20 al so preferably

i ncludes coner guide apertures 82 that are shaped to

appr gxd; : O [ or ner

0. THAE B A BB i chofal Rofiet Veolepl ChRE oot i3 20 ana
B0 watereoatreen @nelosuo i ist fubstentialle religinattd. Tpisrireressal8 reduces the

' r portion 20 is .attached to. th
ou§ er ng%ﬂfsn%g{rp f"lg gﬁo ﬁl% , pl%%eaptccg% e%ulg%f’lt AVEH! %?P%'ﬁ&nﬂ%fomed
frey dredinger sbatepontiinl an8 sheafuter eoripartian, door porti on 20.
The corner guides 80 are preferably fabricated froma

Bt erial €S o et _ .
THRl inded @borPoRtidh 20emd et tidd? ﬁb@l‘tmﬁ %Q ggflg&;l? Plée‘%rﬁﬂi'y Fdbficated

wafer carrier ‘“enclosure 12. Usin uratton,
FsnecyjssHen mokhng ckhebanwedonr phdion 2Reanddbe ouisodppropertion 22 are
; . 1o :

B IR B aind O RRUERRIR, pRSHAILARY b oner
palerals ke ete efordinarypskillon therat. comer gui des that were

i ndependently fornmed fromthe inner door portion and
t he Quistord@alatpd thdt Foaturkh €iscREGRY indOH afMcitiodD ad QvelNgk those
é?nﬁyddoqéégortlo 22 are both ﬁreferably f abri cat ed

SHGY it e PP GrPPRBTIPRYICoFRRIate R¥ refersage. by be Bied andipgtched
fohgit partieilaP@IMBRdes. Ouriéds 8 mddifidafiSALIARh¥hges will be apparent
fg§r|0ﬁted from pol ycarbonate, polyetherim de,
Borgephutveskilet one or other materials 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 matched
to suit particular circunstances. Various other
nodi fi cati ons and changes will be apparent 15 to
those of ordinary skill. 7




The invention clainmed is: 1. A front opening wafer
container, conprising a wafer carrier enclosure wth a
front opening and a wafer carrier door sized to
sealingly close the front opening, the wafer carrier
door conprising: an inner door portion having a
substantially continuous inner surface, the inner
door portion conprising a central panel and a side
panel extending perpendicularly from the centra
Thaiedentidrhdainredés: door portion being substantially
conti nuous and having outer dinensions; and an outer
door portion substantially corresponding with the
1out e fbdiepediRnFafet céMSner SIS wRIRF £drB8): entldeure Wit a front
door portion connecting to and extendi ng over and
ORYBRE Hkd wirfeycanFalopngzedie spHinely vdwrth%‘gmtroaﬁnlflaéh%wfer
?gét&&EQOE &H |l e cavity therebetween; a pair of

I ng et sns for securing the door to the wafer
carr alemnelmhdomg;unten havihg alsmtrskzintigllymmuiaud)lsrmnqweﬁfadeome dhner
d|n the cavit betmeF % i nner, door, g é d q v fr
SRR SmRLSine AU g pang @nd 45 e pary cXEnYigE RT”??&“ roniarty from
theaehedlipand, the éaleedodipoftitd HeRfgtsubitaltiall cohituotoid aRthg outer
other of sald pair | ocated at the right side of said
dugrgsiong@dwher ei n the outer door portion has a
Pl ur gl btk @or ?Qﬁfoﬁ WiSankiaf ”@rﬂrés@&[ | hiRthe outer dimensions of the
facilitating cleaning the cavity between the I nner
ihendogs pertioontha wdtet Heorgottom cdowsctipp ta mirﬁxtentihle over and

Slﬁl%%tnkélﬂi){e ?S]ovgﬁﬁe%hthtbeﬁﬁrg ﬁrlar%% rrteth%rcfé%deat’hnmg Zsm :Ed\g},%r th
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thepebetwbee s belng arranged in parallel, group of
apertures_positioned.on _the |ef srde 0

ar r aR§&8 o locking gpeghanisni f@ﬁ&‘i"H@“&&'ﬁgf)@‘n‘Pr § W °f ﬁ’é’“cr e hfosure,

tﬁé%émﬁ% afechahrsﬁls%earwne%ﬂh @hegraorrfbaﬁveapﬁewreﬁao&%hhdn%d the
renova cont am nat es genera ny of said pair

oper doss rppﬁ@nn@wrra“ﬁalém@,r oh rmémghaugmbrocarpté ptthe kedt side of the
I ' d arranged
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door whe@indthe amtet teor pgrimahaod phpeity Uf :E;thaﬂ:alﬁdamwg therein for
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eS8 Liae B € ﬁg%d%ah&% KU é&&fﬁu&f subagntlally the height of

the door, said group of apertures enabling removal of contaminates generated by any of
said pair of locking mechanisms, another group of apertures positioned on the right side
of the door and arranged as a column extending substantially the height of the door, said
another group of apertures enabling removal of contaminates generated by any of said

pair of locking mechanisms, the outer door having portions not having apertures,

2. The front opening wafer container of claim 1, wherein the outer door portion has
a surface area and the apertures extend over at least 50 percent of the surface area of the

outer door portion.



outer door portion. 8 3. The front opening wafer

container of claiml, wherein the groups of apertures

are oriented in three arrays, each having a plurality

of apertures aligned vertically. 4. The front opening

waf er contai ner of claim1, wherein each of the

columms have six apertures arranged in a grouping,

t he grouping extending vertically on the door. 5. The
front opening wafer container of claiml1, wherein the
3aper The &entaypenide friafe ¢ontbinenofplaimal, ivthgredd thia graups of aertures are
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the outer door portion is fa%rlcated %ron1a static

d|SS|pat|ve material and the inner door portionis
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posi |one contal ner are
by hipbugity bhkorizoatal peltions oyl aysyrabfy dfivertepleydartivrasdefBingla
vaf er carrier conprising: a wafer carrier enclosure
gﬁg %g a door opening for accessing wafers contained
in the enclosure; and a wafer carrier door
conprijsing: an inner door portion having a centra
6panel hafientppspige wakmspntainar ofkaiend yhsre@uatdeassap@mon of the
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per pen |cu ron1sa| centr pane the i nner
door ortlon belng substantlally cont i nuous for

prev contanm pants from ,enteri encl osur e;
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t her ebet ween, wherein the outer door portion has a
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enclosure said plurality of |ocking mechanisns

pos R rc N tge cavity between the inner door
portlon gt h &Y BEY 8P door portion, wherein the
aper & uafes cafiabée | dse@ading a door opening for accessing wafers contained in

the enclosure; and a wafer carrier door comprising:

an inner door portion having a central panel and a side panel that extends around
said central panel and extends substantially perpendicularly from said central panel, the
inner door portion being substantially continuous for preventing contaminants from
entering the enclosure;

an outer door portion substantially covering the inner door portion and defining a
single cavity therebetween, wherein the outer door portion has a plurality of elongate
apertures parallel with one another; and

a plurality of locking mechanisms for securing the wafer carrier door to the wafer
carrier enclosure, said plurality of locking mechanisms positioned in the cavity between
the inner door portion and the outer door portion, wherein the apertures enable removal

of contaminates generated by any of said plurality of locking mechanisms.



of contam nates generated by any of said plurality of
| ocki ng mechanisns. 9 9. The wafer carrier of claim S8,
wherein the apertures extend over at |east 30 percent
of the surface area of the outer door portion. 10. The
wafer carrier of claim@8, wherein the apertures are
oriented in an array having at |east two columms. 11.
The wafer carrier of claim@8, wherein there are three
groupi ngs of apertures. 12. The wafer carrier of claim
98, whbe wafer tiveicagpfardionr S svharedn the faperantedaxtendpivar atll¢ast 3percent
rizantal paortions and a.plurality of vertica
op B sfidite Hraf e e BPTefEPk " 15 The warer carrier of
claim8, wherein the apertures are arranged in a first
side_group, a central group, and a second side group

IQher &haweles carmiesel caimed. gistsi 1he aperiiesce openisd Weangrigy having

f kS twSk { the outer door portion, wherein the
asecoﬁ% §?%gggroup is located proximate a second side

of the outer door portion, which is opposite the first
i de,.and. wherein.the centra roup is |ocate
1Pt ThEaRer EOFRES R SRR st Pt B ar e
group. 14. The wafer carrier of claim@8, and further
onprjsing a pair_ of |ock nmechanisnms nounted.to the,
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h&9RtdP BbtibANRE MbraGBNGH VAHRUSpHIGhS REARE af Jriork,
transparent material;” an outer door portion formned

froma static dissipative material, wherein the outer

. ! ; .
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guppnsinaal gosmandd stvond sids gadupywhérbia thpfirst side group is located

arranged in parallel alignnent wherein the outer door
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mechani snms positioned in said cavity, one of said ‘
whericeHhe gentrab giosn iislegatebisiaragdiate thedrst side gropplandthesegend side
g ggy and the other of said | atching nechani sns
otated at the right side of said door, wherein the
apertures enabl e renoval of contam nates generated by

£y ?{16 \“?vaa%eg c:anlerrof%ﬁairln%? léullcp ﬁmﬂgg cho%lnplnsé%g'a pair of lock mechanisms

mounted to the door.

15. A walfer carrier door comprising:

an inner door portion being continuous and formed from a transparent material;

an outer door portion formed from a static dissipative material, wherein the outer
door portion has an array of apertures formed therein, the apertures cach being ¢longate
with the greater dimension disposed horizontally, the apertures arranged in parallel
alignment wherein the outer door portion mates with the inner door portion forming a
single cavity therein; and

a patr of locking mechanisms positioned in said cavity, one of said latching
mechanisms located at the left side of the door and the other of said latching mechanisms
located at the right side of said door, wherein the apertures enable removal of

contaminates generated by any of said pair of locking mechanisms.

10



10 16. T erein the

apertures extend over at |east 30 percent of the
surface area of the outer door portion. 17. The wafer
carrier door of claim 15, wherein the apertures are
oriented in an array having at |east two colums and
a plurality of rows. 18. The wafer carrier door of
claim 15, and further conprising a | ock nechani sm
nounted to at | east one of the inner door portion and
the outer door portion at | east partially betmeen the

i nner,, doo ortion a t ortion.
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non-transparent material. 20. A front opening wafer

cont ai ner corrprl Si ng an encl osure and a wafer carrier
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portion having a grid t ergon ni ng
hahn@wﬂaﬁtapmmﬂwnmﬂnmzqﬂumhnaﬁrdmmr portion spaced from
the outer door portion and defining, with said outer
door portion, a single cavity, the cavity extending
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fabriaated £0m avert@ingpdrér@ niddéral. door portion is

fabricated froma material that is different fromthe
outer door portion. 11

20. A front opening wafer container comprising an enclosure and a wafer carrier
door, the wafer carrier door comprising:

an outer door portion having a grid thereon, the grid defining a array of apertures;

an inner door portion spaced from the outer door portion and defining, with said
outer door portion, a single cavity, the cavity extending substantially the entire height and
width of the door; and

a pair of locking mechanisms mounted to said door for locking said door to the
enclosure, the locking mechanisms both positioned in said cavity, wherein the apertures
are positioned proximate said locking mechanisms to facilitate removal of contaminates

generated by any of said pair of locking mechanisms.

21.  The front opening wafer container of claim 20, wherein the inner door portion is

fabricated from a material that is different from the outer door portion.
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