14 July 2006 WO 03/ 062097 PCT/ US03/ 01417 WAFER CARRI ER DOCR mVTj4E§§NID 6
FI TTI NG MECHANI SM COVER Thi s application clainms the benefit und 6 g
119(e) of U. S. Provisional Application No. 60/349,708, filed January 16,
2002." 5 Field of the Invention This invention relates to wafer containers
and nore paVPiv¥i2e¥ly it relates to seal able wafer encl #SUUES/MTI ng door s
with [atch nmechani snms. 10 Background of the Invention Processing of

seni - conduct or WAdHE&r GARRIER PORIRSWEEH EOBM FHHINGAGHEEASASN GQYER al | v

requi res nmany processing steps where the wafers nust be handl ed and
proocessed. The wafers are very valuable, and are extrenely delicate and
easi |y damaged This gipjisitionlclzimel the bestit noddr 35hGes . 11P() aldi-b.i rayisisualcessf ul

hi gher vyi r.oc t in 15 cleanliness, freedomfrom
parti cul at‘lépsplilg g\% g{r%zé% a%{eﬁgm#gglﬁﬂgﬁr esult, specialized containers

or carrsiers have been devel oped for use during processing, handling and
transport of wafers. These cont al.ner th ot etcctnthe waf ers from physi cal and
el ectrical hazards, and are sem%rect the wafers from

contani nants. Swghintadtn @Bidsi B walf cosaintai adr swogepatiailidy torpidssio an

encl osure havj ngv nunber f .waf er "ﬁ%ﬂd Hgl} Eel ves 20 inside. One side of
the cont ai$i&pblp %ﬁ&‘??l‘?sﬂ]?es Ringsdoor aich Xiegartp a door. The door has a
| at ch mechanismto securely retain and seal it in pI ace. Normally, the

| at ch mechanism is enclosed to protect it from damage and acci dent al

actuati®n. Al though wafer enciBaskgroundofthelavesiion, | ean environnents,

undesirabl e  caRSREEINAEmACGIMIM bR Fef Intd Thlished élb&romc‘doﬁ@ulﬁe@tsqy@éamyl ne.
Particul ate contam nants are 25 generated through frijctional cont act

bet ween pdieguires many Pressesingstiens ‘zﬁfae ihe wafers swst he hanrlesk andopgasestgdanide
unl oadi ng Wat&rse {rérp %ﬁ&tﬁe SR LR ErBme YT BEaeH ml ShsilyPerh AFRObY BYlsical and

characteristic for containers I 5 that they rnust be thoroughly
cl eanabl e dlestiigel 91?0;61{?: hﬁlt addifjone ausgesefub higherdeld precespnentediifie dhe Wostitng i s

generaj4y &%ﬁﬂ&k i ﬁé&ﬁ&n;ﬂgtuh P%ul:m&eg tha éﬂi&#&dn%m@i&d ABG Baltl Spcdfafzdr | €d

afterward wth conpress r or other gas Lat ch mechani sm encl osur es
present pagonfagnsksapr pmubﬂsewelbi:e@fflevfdpmdt f%lléarﬂuﬁgg arocegitize hapdlingj @ds. | n

prior art t R 2to
Nyset h and&%&}é&f&fl gﬁe?sc ggése %%"Blat eﬁ%ﬁﬁfo{he%§5r§ %‘g )(S“J*\*I\%I1 I%’E%I%geg%éﬁet al .
for exanpl lmzardeamﬂl agfsesibble o protectfthé wpferaizom pmﬂmdntheﬁmhnﬂﬁisr awiegr@nce, the
| at ch rrechan SNE. are V. n (o) red by
flat panel % o aﬁe{sn%enaﬁhg gzhs se og%c%)eh{]e agnéfgt 2(1) E&rﬁbg i wﬁﬁaﬁolﬁﬁg shévds

20 1n51de One side of the container is open for access, and is closed by a door. The door has

a latch mechanism to securely retain and seal it in place. Normally, the latch mechanism
is enclosed to protect it from damage and accidental actuation.

Although wafer enclosures are used in clean environments, undesirable
contaminants accumulate on and in the enclosure over time. Particulate contaminants are

25  generated through frictional contact between parts of the enclosure and in the operation of
loading and unloading wafers from the enclosure.  Accordingly, an important
characteristic for wafer containers is that they must be thoroughly cleanable to ensure that
process cleanliness is maintained. Cleaning is generally accomplished with a liquid
solution, and the parts are dried afterward with compressed air or other gas.

30 Latch mechanism enclosures present particular problems in efficient cleaning of
wafer carriers. In prior art carriers, such as those shown in U.S. Patent No. 5,915,562 to
Nyseth and Krampotich, and U.S. Patent No. 5,957,292 to Mikkelsen, et. al. for example,
each of which are fully incorporated herein by reference, the latch mechanisms are located
in cavities in the door that are covered by flat panels. Although such enclosure h‘el_ps to

1
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generation fromthe |latch nechanismitself, access to the latch Y, 2006 m,
area for cleaning and drying is limted. In addition, relatively |arge
cavities wth correspondingly large interior surface areas are forned
around t he VR%BM2Yponents. The comnbi nation of |imtedPEFABEX¥OITt h | ar ge
surface areas and volunetric areas makes it 5 generally infeasible to

ef f ect i vel jpoletecnd camfaindnasfictergeneralionalom thedptel mgehanisprhisselfnaceess ig @elaich pl ace.
A so, | ar ggeoamihi £8, PR%idRhRM Bril i SRRRACIH dhdibRNOskveA AR caftlics
particulate or other contam nant ‘'material. As a result, at [‘east partial

di sassenbl yithondspondiaghnlergsrinteaeruriaceraseas grepforaessapynd thithlatch campensuts.

t edi ous, | = [ ] i nt : ' i:ci enci es
and dol ays A TS ot Enflt Sns I hok Ak i vo OO S Pk iC e
access §o0 pénerafty iifeasitdertocdfeptivelintleanzand dishthe meethasiss arez with decenglosfrate ar ea

i nsi de the_gencl re d.s ' . o j LNt er | surface
area of t h%ﬁ%at ‘gﬁsg’e nlcéeoﬂs'?1 gl‘r{;‘%é %ngp%r %mggﬁ%gg@én@ﬂﬁlgggggﬂaﬁ%%?gf c?/lué%étf orm ng
t he encl osuother ¢omtankiearit aatdriab odpanemils at eaptr wiridad tdssassémblyadfahe cchanesm door
havi ng a Iati:h mechani sm Cﬂz\/}er t{gat nor e Iosetll?/.%onfcor n:?s%ttco t.he .15 contour
of the Iat BFGREHRAPERFRAs G ST BER IS FEr ATBIT CHTER RB" S T ea022 A .
The di scl opetessaaéRiticAditsC ek deldges Avobrdit@lyera ifechaaliin excldsaiecthacallowy, but
rat her ,covers nly the | ath1 arnms, the mlé%fﬂgtrgmsl ati,on . mechani smand a
por ti ohY of THFRse P U mECOan R CORROBIHS REF SieCBre FUE8t B to

t he cont oufpsidk tHeR@cibaire Ridegradlens for only a portion of one side of the
| at ching arns. Thus, there are significant are nnecessarily 20 c¢aptured
under the mechafP&SHAES @Fl‘}c%&‘f’i“&tE‘F%sW“teﬁéeaa‘?fgg%Paff@t%]@ﬁﬂ? Keo13¢ 845 ng ar ns

and door [R{eedsEity aldie$e BhPARnE SRBbdidinkl tb Gl latdhOcdihRamiandrstests, WAl h t he
mechani sm cover in place, Mregver, manufacturing, and subsequent

assenbl y, HAWr grEiss deqrohayingsa {pighemechanipm copergibah woresclesshipeqnifzas do i i cat ed

by preys ougorisisiof iR 18Eh ifdehahBiCHaBERE SECPRPplickRord Kb CWONRAARAM AM Covers.
Typically, the |atch nmechani sm conponents are retained and gui ded by

st r uct ur es Tho dielesedmechanign 6pves Hagsshas covasdhaetia Mtdnsar iy &t e cgveser ves to
cover the Laleh Qﬂ% %Hﬁ%?%%u%n‘u‘ansﬁéiﬁﬁ n%%ﬁdn@s%?anﬂ‘ﬁbr@&ﬁ?ftﬁ&haﬁmaiaie{ y

function to gui c}e aterally retain the conponents. It 1s generally

necessary The flistlpsedancehenisng cove confpars toghe certeir &f theolatching epne rpalyent s on

the d i Sel ! i T, :
A oult PaphOE PSS of BeMElyE BR0 s ER S LEHRLAN SRa thnBRU®y | 1 o
the ag8enbdpjuredhunddi agswshiiigm peves @sdiculvfintheiasean beidiech the labohingmeset waf er
contai ner gnd oo t Pal. QUEY SRSk 1hibdd £4ldy Gfin RISE&ALESn BYet iE PriOF

art designs.
place.

Moreover, manufacturing, and subsequent assembly, and disassembly of wafer

carrier doors is sometimes complicated by previous designs of the latch mechanisms and

25  latch mechanism covers. Typically, the latch mechanism components are retained and

guided by structures formed in the door chassis. The mechanism cover merely serves to

cover the latching components in such designs, and does not typically function to guide or

laterally retain the components. It is generally necessary to form retaining and guide

structures for latch components on the door chassis itself in such designs. These structures

30 may be difficult to form, add complexity to the door chassis, and may complicate the
assembly and disassembly process.

What is needed is an improved wafer container and door that overcomes the

difficulties presented by the prior art designs.
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present invention is a wafer container and i nproved door. The d 3 LH& g

| at ch mechani sm cover that retains and guides the | atch nmechani sm
conponents. The |atch nechani smcover may be formfitted to the shape of
the |atch mEPHAPI28H thus 5 minimzing the surface area SCTURB/HHSr chassis
captured under the nechani sm cover, and thereby reducing the anmount of
particul ates and ot her contani rid¥naary afthe hvgntion’ t he structure of the door.

The retaining afng dﬁ@éeﬂ{ B eAACE 120028 cdnllner 3h& RnpRGORRdcE M G VHRE: hiTRY

el.imnate the need for guiding and retalining structures on the door
chassi s, t l&hapgchagismytoven thaigrefpinsuandcguides the bichnpphanigs epimpasgdbilye of t he

door . O eOYB mediifishalivhl 8y BEGHAN R 49 YR! slBY of BClafn hithAlh Vol

apertures for providing cleaning access to areas underneat
i nvent i dn ppdmeizang the syrgdog dees of theadoer clwevit eaphieed wnddr o arechanisen chyer, and

ot e meonihicel Ehtbhe (8] af e drep il ald” 800y COTabhy FERREI MR, (v

cover di spssretirovithetdoer.| FAbe tetdifingrandh guiilmpfiumtidn bf thedaick mecimnisudesen panel
portion substantially covering the latch. chani sm.and hayin n_j nner

o face colfy Shteiry ¥rESHEloE A%idlnbian Xefihng TEPRRE BT L oo BHRH, PO e
portions peigjpHbis manehdtive, assaably snd fdaeseablyt hetheatvet. Mokdven tadjlacient the
| at.ch pm The ] atch arm%as | o L?ritUdi nal | ‘E‘lidabli\é dlgs osed hetween the
gui de ‘por FPERTSVINVEHRY BVES élbtyt‘%a%ﬁ“i‘%"ﬁ PPrOYITie CRRYRS BRSO £ES | at ch
arm 20 Anu@ljeeth. and advantage of the invention is a |latch nmechani sm cover
t hat provides rotectjon for the |at mechani sm parts. Anot her object and
advant age of t hitsn{henieyetion generplly E’r‘ff“ﬁéstﬁa T PR a[ﬂﬂaf@"’r'r&%ﬁid%grand

gui des t hegénatafih) iBRIOAR USRS SwithAD Rhfi®he BRIhGEch@ish AUNSRicA G cRinisnh e
invention |s a latch nechani smcover that 25 allows cleaning and dryi ng of

area under s 1835% ape dhdapls lpisk gy e lptehhaeplanism pIvsE dispsasd oXFoR &M bj ect

and adygnt aggnadfsrt NAd 1 Y QL EORch8ed @ REQVHsfoR shiptmRalle chARLS Nhe GaAMEr W th
apertures formng an open architecture nechani smcaover that 1 nproves

cl eanabi | i BychanispnandBavingoas igrer sprEacy gonirontiag:the) laishy Brecharismqe Ahpais 8f cover .

Addi t i onal i ol : £ ) ' =) wll be
Cet for T h T o e RSl S g e aicd T

becone appéheelatchtasm hdbe il larrads lpngitndigally slidapyndisnesed hefwieerh tht suithe
~followng B%qisﬁ?sngﬁ;hlafea{dgﬁgdt%%ﬁﬁ{)%fédé Qf‘i‘fl‘l{a&ﬁ'ée laR¥ephi on. The objects and

1
advant ages he I nvention nmay allze attal ned by
20 An object and advantage of the invention is a latch mechanism cover that provides

t he

protection for the latch mechanism parts.

Another object and advantage of the invention is a latch mechanism cover that
retains and guides the latch mechanism parts.

Another object and advantage of the invention is a latch mechanisin cover that

25  allows cleaning and drying of area under the cover while the cover remains in place.

Yet another object and advantage of the invention is to provide a latch mechanism
cover with aperfures forming an open architecture mechanism cover that improves
cleanability of the portions of the door located under the mechanism cover. )

Additional objects, advantages, and novel features of the invention will be set forth

30  in part in the description which follows, and in part will become apparent to those skilled
in the art upon examination of the following or may be leamed by practice of the
invention. The objects and advantages of the invention may be realized and attained by
means of the instrumentalities and combinations particularly pointed out in the appended

claims.
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Description of the Drawings FIG 1 is a perspective view of a wafer
container and door: FIG 2 is an enlarged perspective view of a wafer

cont ai ner dB¥8*¥8EeGrding to the 5 present invention; FI GCTASHHIIAT
perspective view of the |atch mechani smcover of the present invention
frohm an ext.erior }/i e\r/1\r, and FIG 4 is a perspective view of the latch
mechani sm cover of the presept -hovenkio Wi interior view 10 FIG 5
is a perspective view of a %{e%%gsrcﬁgﬁn@oﬁt%%%% ol a |l atch mechani sm cover of
the pr;as;aﬂt :nvmuiimmﬁémpbmiwwisxbﬁawmr&dnmeramljd@r;G 6 is a perspective
vView o e la mechanj sm.cover .of Fl G i rL-Qh: Vi 15

Dot ai | ed Doscr EB-70n BT PRIGITATO o DS e o ihor itribe Bliad PHe
enmbodi rsentpses@;itiﬁdagﬁmfer container of the present invention, and features

and conponents_thereof. Any references 1o front an i d left
top and bott onf I@tﬁdéﬁpﬁﬁae%ﬁ%’re‘,” Ogglbeelﬁ%f" F?S%Efnéslm %orygr @%ﬁ% rgsaeﬁﬁ gl?%ntfaﬂt ended
ig;pggg\éte;ﬂoﬁrpgﬁpe@ﬁggeﬁwghﬁl on, nolt tolimt, the present invention or its
one ~to any 20 one positjonal or spacjal orientation. An i mensi
specified in t ﬁﬁ-éﬁ?&ﬁ@ﬁ?ﬁvﬁﬁ}%’s‘fé}?ﬁm@ﬁ%h@bﬁfqﬁeﬁgﬁ}‘%ﬁre%“&%&fnw t Ihogs
potential gesionRpevikRe i ntended use of an embodinment of the invention
wi t hout departlg(g fromthe scope of the invention. Referring first to FIG
1, a wfer conF&rnbis aApFrIpscliyeier ebe %@W‘Eﬂ?‘“&fﬂt%ﬁ?‘i‘t WEFBYEN SN
equi prment Olf%,epgggeﬁrin LRE5S an L0eR@S/iéR 88C! osure portion 14, constructed
of 25 polycarbonate plastic, and having a top 16, a bot 8, a pair of
opposi ng si des FIG, 6 39 2 perapediivhaeRy Qﬁ.’ﬁheAaH%o‘Pe"i’Gmé‘BrFﬁl"%rt%éﬁﬁné EIWsure by
encl osi ng 15{}@ QREP fror)t 28 of enclosure portion 14, fitting into door
recess 30. ?er. supports 32 are provided to support sem -conductor wafers
(not depicted) within the enclosure 14. Kinematic coupling 34, nounted to
t he EX{SEI‘I or surface of enchosils®HRAUkBHbifeivRigyi ded to 30 facilitate
automat'ed handling of the contarner durrng use and to provide a reference
flfa]E ;Jm f]?{ I OCa'I;igr@O@lhlml‘md?dlsmbm defiet mm@tﬁ@fi%“@ipfb@é%@nﬁ@’f ot i ¢
ifting ange, 36 i.s nt e j t
and | o pr oPRGHI R PR AT ERFE eyttt AUy haGE) ARGk ARl 0P 10

right and left, top and bottom, upper and lower, and horizontal and vertical are intended

for convenience of description, not to limit the present invention or its components to any
20 one positional or spacial orientation. Any dimensions specified in the attached Figures and
this specification may vary with a potential design and the intended use of an embodiment

of the invention without departing from the scope of the invention. |
Referring first to FIG. 1, a wafer container 10 is depicted seated on automatic
processing equipment 12. Wafer container 10 has an enclosure portion 14, constructed of
25  polycarbonate plastic, and having a top 16, a bottom 18, a pair of opposing sides 20, 22,
and a back 24. A door 26 completes the enclosure by enclosing the open front 28 of
enclosure portion 14, fitting into door recess 30. Wafer supports 32 are provided to
support semi-conductor wafers (ﬁot depicted) within the enclosure 14. Kinematic
coupling 34, mounted to the exterior surface of enclosure bottom 18 is provided to
30 facilitate automated handling of the container during use and to provide a reference datum
for locating the wafers in the housing during processing. Robotic lifting flange 36 is
mounted on the exterior surface of enclosure top 16 and is provided to facilitate automated

handling and transport of container 10 during use.



handl ing and transport of container 10 during use. , 4 14 July 0

03/ 062097 PCT/ US03/ 01417 Referring to FIG 2, the wafer carri er%go’gﬂh\’/\?%"%f

the present invention is depicted. Door 26 generally includes a door

chassis 38, |atch nmechanisnms 40, 42, and | atch nechani smcovers 44, 46.

FIG 2 al soV@dgA%t es, for reference purposes, the rel atACFaISOHI#ECt | ons of

X-y-z coordinates as applied to the wafer carrier door. 26.. Any reference 5
[

herein to noverRsfuriog toldis 2y the Mafes carEgignon 8h s hepresntinvertian fidepctefon, a

y-axis di rgGLi 8 oon @Ak nd¥d § dHok @HbdsRNIS, Olatch InEAbALhOR0ARDUbndtotr aXi S, @
y-axis or ‘a z-axis, relates to these coordinate axes. The y-axis is
ori ented twmpcharishotovemddn460dUG28 alse depignaies. dor SRR PuPeisaltfdrlats t he

xaxis 1s QUBOLER POrnaRtlfikal bl Mo ks AR Abead, 028l denficdloor 26

as installed ont ntal ner the z-axis is perpendicular to both
t he x- aXi shaaeinl td mevéheny onsinsirzmtcbficemporcatstie dn pakisalirdetion) ap-aws dHedRE. pl ane

formed by door 26 wmhen instal t.atner. 16, )yt I ybe
formed frofh %ﬁ'ﬁx%dtlrg? & ors{?i P %ﬁﬁ%g&g‘ﬁ glglglmagsérg c%%r?r%%%gg’gﬁﬁégzo tHesd™®

pol ycar bonafoedidi@akésc, Thng-agisrie pakbhtyd tapclolihe®maopaerai6 boihgtaed oi de 48
form ng a door, terior. surface 50. Regess 2 s BY ravi4ed in
door chass?oéltaﬁ?rﬁﬁﬂ'tﬁ? Yo at ?fben?e%’e 3?‘?%‘5 S%ﬁ%’r?? i %1&32%9,9%5@ cdﬁwrr%f)ghani sns
|40, 42|, | ea@s{ﬁpﬁﬂﬁa@: thy ctblﬂﬂheh‘de,S aid tilzetuﬁis iisﬂgermﬂiciﬂ{antoaﬁ)m md-n?dﬂz nor e .
aterally slidable latch arns,58. t hou ct uat i tion. | epi cte
her ei n}0 asy-&%is gadts ?Wni?grﬂe%%@'ﬁ"}r iR tp%‘é?% e?i’ﬁf{hgoﬁ‘g%é?n %ll‘stalrlr%d?:?\nani sm

capabl e of ;dgf@tibng a linear sliding notion to latch arns 58 may be al so
be used, including a rack and pinion 20 nechani sm such as depicted in PCT
Appl i cation No.DMWP 84248 22ayAk forfri¢t ioar angehadrab suifble dorcamafaparrit.etch at chi ng

nmechani sm sui tabl e for_ use with the present inveniion.ar disclosed in
co- pendi ngas padycaphengs plagiin apd &?Ilefﬂli:]é‘ “&%‘f‘%@?,‘%@ﬂf g%%/p?%‘f’,n(f%fomﬁlﬂg al%fjrs 18, 374,
each comDEyiidWaESE:ds0, t REceSn 82, S50 naly e Rewaaih doby enkdioas fandcebdnh her eby

fully incoa;ﬁglor ated by reference herein. 25 In the depicted enbodi nent,
| at chi Ay alaieh a@heaens 4hde a cam fol | ower portion 60 engaged with the

periphery 62 ofy gamye@ixiehs 84, Bt csBPeR4ily QNS an @ﬂﬁﬁn@?oﬂi@ﬁ 6hiaA@ onéir N8 58
has a | atching portion 68 at the en _}gl%)posite from cam_fol | onwer, portion 60.
[

When a kegr porstiatordiwslidable lptel amsctd. | Mihougle goteating perion 5 15 GPiteddiordy m:
fol I ower Pal M&ﬁmﬁ%ﬂ'dﬁ&ﬁ&r Al OREr GATHE HenitRP oBfechRsm k@pabltorshpatnef  cam
|

menber 64, latc g arns 58 are 30 translated radially in the y-axis
di rect i on, adintastiding mmtion éq latebtaimey 5 e be al§o pe peadoinslugins kARG IR ch

Openi Ng§ 7 grecthAlfiiuas a?&’é’pgcjtéar]ﬁ PY RlficdiR0aY §F0 BY/0h@CAn . ' BEGBE REiBSE 74 1 N
a cam operated latching mechanism suitable for use with the present invention are
disclosed in co-pending U.S. patent applications 10/307,894, 10/317,023, and 10/318,374,
each commonly owned by the owners of the present invention, and each hereby fully
incorporated by reference herein.

25 In the depicted embodiment, latching arms 58 each have a cam follower portion 60
engaged with the periphery 62 of cam member 64 at cam portion 66. Each of latching
arms 58 has a latching portion 68 at the end opposite from cam follower portion 60. When
a key (not shown) is inserted into key slot 70 and rotated, cam follower portion 60 slides
along cam portion 66. Duec to the shape of cam member 64, latching arms 58 are

30  translated radially in the y-axis direction, extending or retracting latching portions 68
through latch openings 72. Latching portions 68 are received by latch receptacles 74 in

the wafer container 10, allowing the door 26 to be secured in place.




the wafer container 10, allowi ng the door 26 to be secured in pI,@Cf ioaé
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enbodi nent of the | at ch mechani sm cover 44 of the present invention is
depicted. Althou for sinplicity, the follow ng description refers only
to |atch meWRAHP PH7cover 44, the description may be assuﬁ@aﬂtswﬂaﬁﬂﬁl y to
either |atch nechani smcover 44, 46 as depicted in FIG 2, FIG depi cts

| at ch mechani sRafovieg nev 40 Figs. \?r‘aev%écfn?rb%‘iﬁe%%f b dateh E'FCIHFISPF@V‘EFO‘& °b6, and
FIG 4 denheged ! £l N UbsiBoE OV Rnoud F QpliaRy, |6 FollAfind odehiprisioor 26.
Lat ch mechani'sm cover 44 generally includes a panel portion_76 and

proj ect i ngrefpns @by ppdatch oeshandm qoxercdd, thednwrPEen e kerassumaddg 2%t 616l ude a
perimet er a{cﬁ%ec%agmsgr%o@f 12BN A)t]'% ﬁ:l(ﬁ B, H1G 1PN 1afth aRShSisdBeovkeY
openi ng 82 rovided to e ey to be'inserted into key sl ot

70. 10 SAs Hepi ‘ae\edl ﬁquamlml expasior pﬁthemmt %, mgﬁﬁtdealcwa%h&@@@ﬁéﬁmvﬁ th, and
covers, nls r here in
the form 044:&?135 enor r?etﬁ%dogg\%lm%%cgl y a Jsggceoﬁ/tg J de ?éﬁ%ragf%%gé 291}6\6[%'? 1hough
depi ct ed hlﬁj’rﬁora‘% nndqsoﬁamgu duidaipottione 78.ehaith mechapismaoivertdddnatato igelide
portions 78 ma 0, ed in.a variet o the

i nventi on, P?ﬂ%ﬂ %“ é/dpfiﬂffgtc %?C%’Fo}(%gt H%Q%agssl% 8. ”keg(&ﬁg;l@ségga tures.
Each 15 pr‘@dﬁﬂﬁhuﬁtgto@ﬁalﬂ@awmfbemsgr&dﬁﬁmkbﬁs&et'mne or nore bearing surfaces
86 in slidab tact, with |at bear i ace 6 serve
to gui & and |O‘§%\E@lq teh é’ﬁ“‘gﬂ’ﬁﬁt@% rgﬁgf‘?ané'scog ﬁ%stvrea‘fnﬁglaﬁ#g?‘éefs Srlr%(\%lernent of
l'at ch ar m 58cHaRist®. @r@éaﬁagcgumeqioms 78 rﬂ&ptli:te&lhélfe&ﬁ ¢he 18fin of rifnesie Iextpmtt ion 76
confronts |atch arm 58 and_ may % av tebgon |qr})? ﬁ glkg tact
with | at chdeymyasdly adigerat lafch s 3 r PilgpAuehgtepisied diere a5 tihg B4 1 W E%‘ rain

novenent 2§pp9éc1e{t&t Bk R0 BB TBheayZbeprbEddli eCiadety.of biter Pirek acdokdige gui de
portions 7 together with inner surface 88 of anel ortion 76%§$f| ne a

channel 90tf ghe @H@W"Psatnéh‘d%ﬂgrﬁ‘ piualpy o] PrRSFHBRPSFEO, AP et e

por ti ops 92, %}b‘éﬁﬁg BHdd P&Gtiae b8 alal Rev RHeldr AbrOBeatihy sﬁrﬁic@d’ﬁ&@%ﬁ&dﬂlééﬂn&ﬁt Cent er
portion 92 has an i nner surface 94 confronti ng act uatlgag? Fagcglrtlo:{%;ﬁSG of

| at ch mechwithdwskiem Shellbese hgaringrmurars &f seue (el iy 19 s 25
Stidably CoihagbofRihTRERPRoPAnent BF Al A8 BAMAEBIRAL dfdhtiof. Elrdf Gurfbel
preventing novenent in axis direction. Downwardly projecting rib 98
may be pro98 végaed ppiiien 7;§e¢0m§hreiﬁ tlat@ii agei$ apd Py 1alsornaye atR?“fOGrlﬁh shifetdet uat i ng
mechani sm 0] hi FeLhan) siuig get her
W th channg‘%}l%cgggﬁhﬁot%ln%nasgsu 4 nt | thBg?‘ npl gét)e a’%&cﬁh&gﬁfgﬁ%g%énéf84 for

| at ch gechafilagrin 6. 58Tini the zmrdn@mﬂosmeeprmqnngsgwwwr?& weperr @iln £ i t t ed
to the shape Of bR & ?@%&1?&%@&% H5A0a cf%n&?b“’fo?%ach {htciVhinl s§0€ appreci at ed

that | atch Hantsm e a vari et
Panel portion 76 includes a center portlon 92 covering the actuating portion 56 of

latch mechanism 40. Center portion 92 has an inner surface 94 confronting actuating
portion 56 of latch mechanism 40, including cam member 64. Bearing portion 96 may
25  slidably contact cam member 64, retaining cam member 64 in place and preventing
movement in the z-axis direction. Downwardly projecting rib 98 may be provided at the
periphery of center portion 92 to form an actuating mechanism enclosure 100. This
actuating mechanism enclosure 100, together with channels 90, forms a substantially
complete latch enclosure 104 for latch mechanism 40. This latch. enclosure 104 is

30  essentially form-fitted to the shape of the latch mechanism 40.
Of course, it will be appreciated that latch mechanism 40 may take a variety of
alternative forms and configurations, including varying types of actuating mechanisms as

set forth above, as well a single, or any other number, of latching arms. The latch



alternative forns and configurations, including varying types of ﬁﬁ@y%Blng
mechani sns as set forth above, as well a single, or any other

| at ching anus. The latch 6 14 July 2006 WO 03/ 062097 PCT/U803/01417
nechanlsn1cover of the present invention nay be applied to any such

al ternati veYOdMfYur ations. Referring again to FlGs. 2- ZCTABPIHNer frame
80 may be praqovided to attach nechanismcover 44 tqQ door chassis 38. In
anot her asE’@‘é‘la“’éFl eover | afvibRtITETent Guienian: @y b pPRIE '800Yt Bkt HEEMAHYE h | at ch
encl osure 8dieudabisnes a plurality of apertures 106. The apertures 106
pr.ovi de access for cleanjn substantlaII¥ all areas of door_ chassis 38
covered by | atReening mgainsty Eipe 24 perimsichdrame; 80 may; b, pravided ip satiaalp

itsel f. W hRcBRRM s4v8S 44 85 doorXhai¥is $0Uth RRAiTRERE bf AEBNRARtior, FeffheEChani sm
cover 44 has an open architecture. This open architecture design opens up

the | atéh &aepG8utogcthprewish dateh prclsingel (da defimes aceslityrofrapgitures E@hi AB° and
dfy' ng of 1, Qﬁgef @%ﬁ@facéé%% r &Bardi ﬁbﬁ&&éﬁﬂ%ﬁ afelEor dBb:Clha BRI GBy cover
It is efera apertur

at t es 106 have an aggregate area of at
Ieast a mapy tatdymeshanisth ovy gt etgavall as tchunerbanisra 6 htsele cWathi apentwresvKI6, 44 not

ci sposed sUPahA babhtet RO Yol BV IRENARA Trd0uclifler Al L o

enbodi nent rtures I'nches are’'irn area.
Referring bpﬁanrcﬁect@;e dkﬁzgalodelﬁ ,upahd Mdlkwacloaubedaﬂmtﬁtprwidﬂ miet atoe$s foechani sm

cover 4 dlscl ortion 108
°0 eubdd antRafthd BEG S ok Thd MrorfR UalF ocgBa Lo hothith SRS RO L ef
mechani sm 44. It Thprefeadbidrthenihb apanuess 106 hbveoan dgf3Bchts ackafolf neldadoy npgaritpref er

frame 80 and rece sed porti .The rec sed n

ner sur  BeEERRg e et PG ithonital e 8 B2 R BRE sRmgdl ARG, 20
surface 1llé4veflattinbebhsizel as.ur By pprafired ei:ﬂﬁdmtuﬁﬂﬂieadpedmmeﬁiaﬁmb sm@sver 44 | s
attached to . door chassis 38. Significantly, the recessed portions 110 are
formed frofBBI A REY®E al and do not have apertures in this enbodi ment.
As ﬁepust ed, r ma‘elgﬁig E@Mgmzm,gﬁ desifuttger eﬁ}ﬂodmgﬂdfmehﬂhm@b?ﬁnamhr o
mechani sm ents ScCri revi oys an . alterna . Jecess
por ti ons 1?8% et 03@%&&%% stslodish PoioR HGErs supxaniialles oo
side porti ghxichdife Hithl ah@ hs %}ﬁi R84 6y OlatdhOiecHaBisBY0. Derhpasich iepflednd O gui de
and | aterall retain |atch arns 58. Althou h the descrlﬁélon above

contains n# °%68%F¥¢%??@@§P@@ﬁ@§éﬁ§ﬁ6§pdmﬂéﬁmﬁﬁ pewines b The raepsied i ng t he

scope of tp&ﬁbﬁgvmthw&aﬂmera&me nep maplrs %bsgeagmérlwésarems@iagg ffan iiefre of
t he presen preferred enbodi nents of the invention. Thus, the scope of

t he 3020 nventacohlseiblaich cpdogie rHom B ‘H’}eﬂtlﬁ'@h amﬁbqw@dcwaﬁw attpched fej r
llegal equi yal,@RhSis 332t Nificantly, the recessed portions 110 are formed from solid material

and do not have apertures in this embodiment. As depicted, ribs 84 may be provided to

guide and retain the latch mechanism components as described previously. As an
alternative, recessed portions 110 may be sufficiently recessed so that an inner surface of

25  side portions 116 of latch enclosure portion 108 may be positioned to guide and laterally
retain latch arms 58.

Although the description above contains many specificities, these should not be
construed as limiting the scope of the invention but as merely providing illustrations of
some of the presently preferred embodiments of the invention. Thus, the scope of the

30 invention should be determined by the appended claims and their legal equivalents, rather

than by the examples given.



than by the exanples given. 7 14 July 2006 What is clained is: ﬂ;‘”A'%ﬁ
contai ner conprising: an enclosure portion having at |east a top, % m
a pair of opposing sides, a back, an open front, and a door to close the
open front, said door conprising: a door chassis; at |east one |atch
mechani sm di sposed on said door chassis, said |latch nmechani sm including an
actuating portion and at |east one longitudinally slidable elongate |atch
arm portion operably coupled therewith; and a | atch mechani sm cover

di sposed over said at Ieast one latch nechanism said [|atch nmechanism
cover incl udi nﬂg\? ﬁap (?ortl on substantially covering said |atch

mechani sm and f Bner surface confronting said |atch nechani sm
said latch nechanismcover further including a pair of spaced-apart guide
portions projeéti ngAf‘Yaé‘Fﬁcogtéi“Gr?%’fSU@urface adj acent said at |east one

| atch arm portion, said at |east one elongate Ilatch armportion being

| ongi t udi nal | yans ncipshite pattiep bades peleest@rioBad Botpu,depgioef orpesing sidesrai n sai d
gui de por backnan eprea fepitipndd door teclodathieppeufrde, smdidéaeamprigag:d | at ch arm
portion. 2. The wafer container of claiml1, wherein said latch arm portion
is in slidabl edoorhasis; With at | east a porti on of said panel portion. 3.
The wafer container of claiml, wherein latch armportion is in slidable
contact with aitlbsasie latchdidch@nismotispaeh oafsaidaot: dHawas, dhiyl 1REI0REaeh gui de
porti ons. iludieanvibiRfing pakioh A8d aOkak baé mn@mdm@ryeshaabqale@nkﬁé ChcHBahani sm

cover is p&ubsbaRibIakbbIpISPBNERNRI M Wi th said |atch mechanism 5. The waf er
container of claiml, V\/nerel n sal d door chassis has a recessed port| on

T, 2 Per e e Elac AR 'dgrg& dTRENaNA 301 %&9&%*1 flid ecessed
portion, &M gﬁa?ﬁs% %@{/ %I‘u(& ﬁ)gvgﬁas 1a %0\!61'1 Uag la?ch rame

portion a (g?r chassi s
rame

A5G
i d c% er s a%e con ronl ng 8
por 1 on AU covd g‘% o wggé%aero oo &Paﬁﬁtlg P“%?B%P’f% S

rovidin Sa&‘fl glélﬁf §enf & g OGF 1 Bomﬁ P AL RN AR fani sm
7 A e olIGHTLP P“SDSW&HP’%%* R R R et o
top, a botPERin spi ed?or%‘t}ﬁo%rF’rf’&alétP‘Hé% Sléa X)&‘l{le 3 lopap spidoldich &md a door
to cl ose PEBpen front, said door conprising: 8

2, The wafer container of claim 1, wherein said latch arm portion is in
slidable contact with at least a portion of said panel portion.

3. The wafer container of claim 1, wherein latch arm portion is in slidable
contact with at least a portion of each of said inwardly projecting guide portions.

4, The wafer container of claim 1, wherein said latch mechanism cover is
substantially coextensive with said latch mechanism.

5. The wafer container of claim 1, wherein said door chassis has a recessed
portion with a perimeter, wherein said latch mechanism is disposed in said recessed
portion, and wherein said latch mechanism cover further includes a frame portion adapted
to attach said latch mechanism cover to said door chassis at said perimeter,

6. The wafer container of claim 5, wherein said frame portion and said panel
portion define a plurality of apertures for providing cleaning access to said door chassis
and said latch mechanism.

7. A wafer container comprising:

an enclosure portion having at least a top, a bottom, a pair of opposing sides, a
back, an open front, and a door to close the open front, said door comprising:

8 [s]




14 July 2006 a door chassis; at least a first latch nmechanismo §aid ﬁﬁgr
chassis, said |atch nechanism including a rotatable camand a Eﬂ H ?

| ongitudinally slidable |atch arnms operably coupled to said rotatable cam
and a | atch nechani smcover covering said first latch nechanism said |latch
mechani sm cover including a panel portion and a plurality of projecting
guide ribs, said guide ribs being arranged so as to define a pair of
channel's for receiving said latch arns, each of said pair of latch arns
being slidably disppsed in a separate one of said channels. 8. The wafer
contai ner of cf ?ﬁfg fYherein said | atch nechani smcover is substantially

coextensive with sald | at.ch. mechani sm 9. The w%fer contalner of claim?7,
wherei n each s3i§ita g’i‘i“a‘l""i‘f'hlrge‘ihﬁméml PRid doop rbassts. ipidhlatoh meghepisi port i on
of said plFRHINgoR tIP@Hrblerpam mRd avdpisrofclongigidinally otlidablg;laich arpp aperaleach

sai d | at cepuikedhtp saifl potatablgapmeandcont act with at |east a portion of each
guide rib defining the channel in which the latch armis disposed. 11. The
waf er cont ai nez lafch cingéhanizm whesretovesiag dsagtb dirstc ledsls ingecharssia, seide bged
porti on wnethaaispecaverinehidingrrepaichp@tion ahdad phuratitg bfipiogating gdids pibs,.edid n sai d
recessed gyide tibobeingundanghe sebdtoskiide h phie bf ceahen farecixry sdid tddesrmsncl udes
a frame peichiofsidg#ipbeidichtatmabdiRe$lidablydidpatedin Hghagdié 610 Ru@Ichinthekai d door
chassis at said perinmeter. 12. The wafer container of claim1ll, wherein
said franme porgion BRdweRl dontRadedt Aekt 7oOWheein SR &itdH ME@ahish @Jveapsert ures
for provi Hib@@n&dl@%@bﬂgnsﬁ%cﬁﬁ?saﬁ@laﬁﬁ'rﬁecﬁé&ﬁ&m chassis and said |atch
mechani sm 13. A"wafer container conprising: an enclosure portion having at
| east a top, agbot B w feP Gintaj e oPORAR 71 Sleflien Snid HRGKarePR (RRERIS ON1
and a doo&n&% tﬁ%ﬁﬂ&g% 88&H‘5§§Q%mw %m%oﬁoor conpri Sing: door ¢ assi s;

at | east one nism he door chassi s, sal d at | east

one | atch rrec ni udi ng an.e ngat n I sl.id F | atch
arm and a | at F ST CETEY %8 g,gi‘;ell ?ﬁ ﬁﬁffﬁ ﬁ'ﬁ?
mechani sn’f ngagt iR %St T ’H 9?

| ateral yargb’ﬁgfsi"é‘feﬂl ng said latch arm 14. The wafer container of claim 13,

wherein said |latch nmechanismcover is substantially coextensive with said

| at ch mechani shh 9oTheqvalen sonpas of Slaime Wheredt said Aeer dhassisofas @ mrasperis,

wher ei n sedrton atitbha pedmaist.sywhereipesaid latch mechanism is disposed in said recessed
portion, and wherein said latch mechanism cover further includes a frame portion adapted

to attach said latch mechanism cover to said door chassis at said perimeter.

12.  The wafer container of claim 11, wherein said frame portion and said
panel portion define a plurality of apertures for providing cleaning access to said door
chassis and said latch mechanism.

13. A wafer container comprising:

an enclosure portion having at least a top, a bottom, a pair of opposing sides, a
back, an open front, and a door to close the open front, said door comprising:

a door chassis;

at least one latch mechanism-disposed on the door chassis, said at least one latch
mechanism including an elongate, longitudinally slidable latch arm; and

a latch mechanism cover covering said at least one latch mechanism, said latch
mechanism cover having means for guiding and laterally constraining said latch arm.

14.  The wafer container of claim 13, wherein said latch mechanism cover is
substantially coextensive with said latch mechanism.

9 o




i ncludes a panel portion covering said |atch mechanism 16. The wafer

contai ner of claim 15, wherein said neans for guiding and Iateﬂéhh?yzoos
constraining said latch armincludes a pair of guide portions projecting
fromsaid |atch nechanismcover l|laterally adjacent said latch arm said

| at ch arm being slidably disposed between said guide portions. 17. The
waf er container of claim15, wherein said latch armis in slidable contact
with at least a portion of said panel portion 18. The wafer contai ner of
cl aim 15, mher?gn S?h ar c assi recessed

peri net er m er t¢ ame{:r? a%% P3 e§%3s§1(§1 Fﬁﬁlslgl ‘g“apléff’egosvgﬂ
portion, 3 %P@} p% Oﬁcqg?ﬁﬁsﬂé gﬁ?@ﬁ?%ﬁ@er further includes a frame
portion adapte? to tta&% sai d Iatch mechani sm cover to sai d _door chassis
at said per RafEer Of stamnky. werdn Spih means,fog (Biding ardl f r ane
portion atfera %PHS%%}H@E Sﬁérl%tffbﬁvu@ﬁlu“ﬁ@% PR QfrEadeBPriEIS Fpueqliae ey ewid

provi di nglaithemsshvgisac eexss lateralbvn pdjaerab paid diels o1, serdlasehi et heioh shidabhani sm
20. A waf dispessabativeer saidewde potigns. an encl osure portion having at |east a
top, a bottom a pair of opposing sides, a back, an open front, a wafer
support structitf.e iﬁhﬁhﬂﬁfﬂbh@ﬁmrefdbhhmﬁmgﬂﬂnﬁdHﬁd“hthaﬂhisﬁh@ﬁéﬂﬂeach
sl ot adaptedadt evithet Biaster ppridmmfeaidgand! @ortivaf er, and a door to close the open
front of the enclosure, said door conprising: a door chassis; a latch
mechani sm on s@g.d doey weRAs&itdnerdikchirh a5 CRhérehanl &dy blﬁ&élb’ﬂhd"zgre@essécpt atabl e
cam and ap@bh With bQREious] Habk Shd Gab] kRt & ARpeREn ALY febRled to
said rot ?&fﬁ@h eanﬁ@x‘Here%ﬂ%1@-1&1&(@&&%@%%9%?%@1@1‘ﬁ{chﬁﬁy &afd p %Hlohl%ﬁ?te

portion olo &k8lsdid [okth hethGlaTRGRAN S docihélslsf Gl Pt Sm cover def ini ng

a pair of guide channels, each c arrange recelve a separate one

of said latch g§ms EFEP& c%Pt%me?%? Qla%”fé ﬁﬂe?e}"g's Z%anelzl értlsol 'a%g

di d d
v, it el L gl S
portion. gﬁmm%ﬁ% Wt & 3}ﬂ%r of claim20, wherein each said latch arm

is in slidable con%%v& with at |east a portion of an interior surface of
the guide chanf®l i §TERNAIRET CORTISHgar m i s di sposed. 10 0

an enclosure portion having at least a top, a bottom, a pair of opposing sides, a
back, an open front, a wafer support structure in the enclosure defining a plurality of
slots, each slot adapted to receive a semiconductor wafer, and a door to close the open
front of the enclosure, said door comprising:

a door chassis;

a latch mechanism on said door chassis, said latch mechanism including a
rotatable cam and a pair of longitudinally slidable latch arms operably coupled to said
rotatable cam; and

a latch mechanism cover covering at least a portion of said first latch mechanism,
said latch mechanism cover defining a pair of guide channels, cach channel arranged to
receive a separate one of said latch arms so that the latch arm is longitudinally slidably
disposed therein.

21. The wafer container of claim 20, wherein each said latch arm is in slidable
contact with at least a portion of said panel portion.

22.  The wafer container of claim 20, wherein each said latch arm is in slidable

contact with at least a portion of an interior surface of the guide channel in which the
latch arm is disposed.
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