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WD 2005/ 047726 PCT/ US2004/ 037162 WAFER CONTAI NER AND

DOOR W TH VI BRATI ON DAMPENI NG LATCHI NG MECHANI SM
WORBMADED2APPLI CATI ONS Thi s application clai ms PEEUS2004/037162

benefit of U S. Provisional Patent Application Serial

5 W FEFO COMST AFRERf ANBOD QO WEH VIBHOBION G AMPENING
i ncorporated herein by reference. FIELD OF THE

| NVENTI ON Thi s apftAEGHING MHGHANIS}M seal abl e waf er

contai ners, and nore specifically to door |atching

mechani sms for waffer, APRDAAPET A BABKSROUND OF THE
I NVENTI ON 10 Semi conduct or wafers have becone | arger

in_scale,. nowwth fabricati cilities co | y.. .
ot SRR RE Shmathertonts o0 HPHEtonR e, pblickion Serial
No. _Si_ﬁ/@l 8:,@@9,%5@1\189&%&% 2§(§{§ ﬁereﬁ? lﬁ',llﬂl RE6RbRfeChdrGH l'be%ference.

e I'ntegratead circuits ensel vés have becone arger

in size wwth increasing circuit densities. As a
consequence, the MWOM am nants that
can destroy a circuit have decreased significantly,

anghist dpplitatRalrlatdd lte k&l s08 aldr cofitaitlerd) af@ Sfaé ¥pedifichltg to door

all phases of manufacturing, processing, transporting,
latchingimechanigges foF waks spRiaWeet or wafers. Wafers are

commonly stored and transported in seal ed

front-openi ng MATKIGROUMNROFETHE TR¥ENEON & door
secured by | atches on the open front. The door can be

typically renoved manyal | r rabotically. .Such.wafer. ...

CONEERTRBRLCtE BAER AR o tiroore 136 lﬂc?a%lm})%ylfgc%ggeawgon facilities
comMInS uti$ziA8 366 LN WS to be athufReMEN Etd BéhicBAIREH de@ibs such

FOSBs, an ~acronym for front-opening shipping box. The

as indegyated sirceitre sBhet frgeated cicomis dhemselveshave berams latzenin size with

. rohoti.c i.nterf.aces_that have precisel sitioned ke
incrg g iffuls NeRFES R CneiieRef 528 of PR el Plaifts tha
can | ®E@6Y NG cieGh anive NdeckrséE tefi@nty plaag esttikfte paigiofilawl téntrol is

respect to the container portion. 25 Wafer caontai ner
necqsgary Husige ik BRases 9F Mapaactyrings \PEOGEETRG | fransporting, and storage of

stics. First, it 1is desirable that they

sem%g@é‘%?%%:iefﬁl ably and consistently to latch and unl atch

the door. Additionally, it is desirable that the

| atWealersg arre chranionhys stored rad etranfgtoded i neagledo figst-epening  wafer

. L ; . 3y o

contfficls, el 3kl AL BheiRy LS Aepbn® The door can be

typieigT fimavBd thinuafly fatr iobeticallgsi Sabh evdfratorthi@erlsadre known in the

mechani sns are sinple to
industry as FOUPs, wh?ch isnfgl acronym for front-opening unified pod, and FOSBs, an

acronym for front-opening shipping box. The doors on these types of containers are
operated with robotic interfaces that have precisely positioned keys that insert into the
front of the door to operate latching mechanisms to remove and place the door with

respect to the container portion.

Wafer container latching mechanisms ideally have certain characteristics. First, it
is desirable that they operate reliably and consistently to latch and unlatch the door.
Additionally, it is desirable that the latching mechanisms are made and designed so as to
emit a minimum of particulates, such as may be generated by sliding contact of parts

during operation. It is further desirable that the latch mechanisms are simple to



10

15

20

25

30

1 WD 2005/ 047726 PCT/ US2004/ 037162 manuf act ure,
assenbl e, and clean. Mreover, it is desirable that
w0 b@sme4172¢ chi ng  mechani sns operat e snoot hly wWeETUS2004/037162
controlled changes,in the relative, velocities of i
mangiachye: gaseadle v qﬁ%& caMagsavebi Hg lsndieeirabloihal degse latching
mdcAif Y éﬁ&@ﬂ{yoﬁﬂﬁggﬁmoﬁﬁ%lléféﬁhgé’ﬁhxm PlRftHRYelocities of moving
gece eration of conhponents. For eXanple, 1n sone such
pante c hisliang ntgpicatoexistingpavafe Sortahén tichmg meahinixeas exhibit relatively
at ahelimts of travel ., The result isigpac and .
abRIPh el B COMPERGRE: Fer AR HY SO SYSH MRS RS dnoving parts
cofliddtwifRy Hed" €S hitheqAin®s bf 8GRI, IThel R6uIE R aRBhind vibration that
thereby enabl ing such particulates to later
se1peedd pilavack” eny patthmlaies’ 8ra¢ mayube mestingoen anifaces i ionthantainer,
damage. . Vhat is needed in the industry is fer .
thofhle AT RBH iR o PATICH IS g R RESSTRHd X0 1 T Otfers causing
coMemution anl Aakiabé. 21 i£AEHAE®in SRANEEHS 8WdF8r cohbriner having a
SUMVARY OF THE T NVENTI ON The present invention neets
lateliag mesherdsm pid impaeredryeldcdy apd widtaionsentral dheractiristicsa
door | at ching nechani sm having i nproved vel ocity

control and vi br aftinomi&R& GF trerE NVERTIONCCOrding to
an enbodi nent of the 1nvention, a container for

hol ding a plurality of fers in an axially aligned, .

gengJ#‘aﬁafveEfaﬁné{Fwn @5%1&2@6 Bsdraf the PSRBT VAR Gefdaimer with a
do&MafMsd OERmish BR¥ihk GApRANH RIRIt) @Bntr@ z{ﬁﬁtxti&%iofi‘ ch&héteristics.

of opposing sides, a bagk and an open front. At |east
Aceprdingtoem emhwdomentiod the iovented, & porttiieersioc holdings pluwdigy of wafers

. Wth.a kinematic cqupli on the ottomof th

in g oDy 0BT cteB ot A BBk Gt HrisP Rl ighes an enclosure

potioasiafihgtd¥8p COBdttdnt, A Bair MYppBsih sldbe) @ask @ﬁ@ﬁ%@%n At least
an operabl e | atching nmechanismon the chassis. The

ong Xfader HyPorde MEavided imtleunstosareclong withoa kipemptic coupling on the
i fgy t . ' chani sm he en 20
ot B e TabBain. e sy D00 77 M bl ghBRR 5 e fowe

whinhdinaludbeasliassisand b bpérable 1lelipe RRthanidih ofl @e&AkNg The latching
vj brati.ons, generated when the_ | atchi ng nechanismis
megpFyse énoglé‘%e\ﬁé‘éﬁmf ctivelygptagablp 9esbihtherlaighing gaechanism between a
fir ¢ drb® g&iti&ﬁ afid a%@@(ﬂ‘fq fﬁgfglted ogfti%ﬁ.ahﬁ\ﬁ@ MasChe #rilﬁ?ation dampener
I'at chi ng nmechani sm i ncl udes iasing spring for
forblaagiening vibratiats penmvgated stienitberiataniey thethrmid issghifiedbetween the

f eci?nd fg ored, positions. 25 The biasing spring
5t ARY e8¢ AL 419 porti on operably coupled with the
chassi s for danpening vibrations generated by the

| at &hiangemtpchamitsof ther inventamertiat iatching \hexkanidesheladss a biasing
o T R T RS AL ST LBl o cpoposins
Th(i$ Hbﬁse}sg% g%?h aglgﬁl@lﬁp laegtc¥hddby JoMRLESpefb ) icBb10d Willethe chassis for
dampening vibrations generated by the latching mechanism during operation. Where
desired, the cam and spring may be made from electrically conductive material and the
secondary portion of the spring may be coupled with a wafer cushion on the inside surface

of the door to provide an electrical path to ground from wafers in the container.

In other embodiments of the invention, the latching mechanism includes at least
one latching arm with a cam follower portion engaged in a slot defined in the cam. The

slot has a spring disposed proximate either one or both ends of the slot to engage and
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of the door to provide an electrical path to ground
fromwafers in the container. 30 In other enbodi nents
wo@Roosher7eeivent i on, the | atching nmechani sm i ncl RAEESED4/037162
l.east. one latching armwth cam fol | ower pariion
prO\eﬁaa A8 O eI 8 FATEHETT P e Gt dolloptrs Wiyt il of the slot
' i5PRI6GuRH, Oxi mate ei ther one or both ends of
at tilﬁtlgtg?g&to Zﬁ%‘age and 2 WD 2005/ 047726
PCT/ US2004/ 037162 provi de a biasing force opposing .
rovEneRpodimeptseolc it IyPntier? Valkcanteer dhr heidinga plurality of
[
e Yo Plodl 1 ohIPL LR 03 ol forh S BTRPH TRAIR mubstrate
confainer.aThé yoaf haswdatehihghmaschanisiaovitlt demtpenan) @kl posaiohing mesns that
_Ljo a contai_cr%ir porti on tg forma seal ed substrate 5 .
facifigtRsag9eBpmicRh MY G HESTCHAPIG I PRTANGT R PRth A Gyietoperation, and
e ffeBRP %Hﬁg% ?&dsegﬁﬁ% HL8bAY el Fmtodfthédtt, & nEl%feﬁred rgtatable
econom cal manufacture, reliable operation, 'snmboth an
canyjisifetmesipfeorata thexmaphabtic efdtetl,i and hast sloit ngother staedire fig engaging

a cam olfCREire. TSR SO0 A SOBTA T B G £ Bi'gef] {picera finger-shaped
danipRhRlg| Pring@N T FoBowwdrPor@énsOdMPE 18fch Yl leBgd Y the cam follower

engagi ng a camfollower. The cam fol | ower engagi ng
engaging siredterchas i nternal integral finger-shaped 10
danmpeni ng springs. Camfollower portions of the latch
ar Nk feRGRA8d blfarka® Jfhd RYERtionSROARIAGR Epthids! Whickare molded
feature and advantage of the invention are the
as pantt efgthal cosonenys thaitare hittashed e priwdde wegdogity eongfolt prositioning, and
danSQIPaN Q}astt'hﬁt tartﬁ att.ached to provide velocity
PSR Sharagtsuisyes iRt mediiis ™ 2 imeni ng char act eri sti cs
to the nmechanism 15 An additional feature and
advamiaddigiond] fiehterd anvkadvantage of theainvehteon mttbét the datéingrm has an

. .an. dntegral finge ring. th extends fromth at ch '

intoGfa, et b S, £ HigpBP s RE Am et Y e 500 il 10 fghee the

enclRSER S AbVesky 40 BSisidinthé Set AUEr arm Another feature
and advantage of the invention is that the integrally

mol ded, springs minimze the nunber. of.c onpents for
as_sfg%hv g%aﬂ_ Prand afvanfas eo@c%plaﬁ@mon @o&% Ahi dptegally molded

sprih%d RESIWE G2 GAAGF ¢oMbat@itPRA aldcblPand il Ahesize #8mponent
advant age and feature of the invention is that the

conhegtiohij eigtsreltinh nis acopeiadt eyl tramproti¢datesind nore quietly
with less particulate launching due to the vibration

danpenigtadeetliUtftre HRhERVERRNSRTAEN: HrchliEnldBAWNCoperates

smoother and more quietly with less particulate launching due to the vibration dampening

)

features.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a perspective view of a front-opening wafer carrier;

Fig. 1a is a perspective view of an alternative embodiment of a front-opening

wafer containers seated on a piece of processing equipment;
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25 Fig. 1 is a perspective view of a front-opening
wafer carrier; Fig. 1 ais a perspective view of an
wa@bdaososEeé ve enbodi nent of a front-opening WalPEr/US2004/037162
contai ners seated on a piece of processing equipnent;
3 Vie2805/ @@P?%C‘iﬂ(‘?rlvt?@?@gﬂ 0'Rfats sontpipgr, door; with the font cover
ren#&gg@pect ive view of a wafer container door with the
rorit cover renoved; FIG 3 is a front el evational
view of a wafer container |atch nechani sm according .
t o J§. Snip adiremrtrplevetional ¥igw, 0F Aty aber: coptamey latgh mechanism according
e ' [ & . the corner of the wafer container
to aﬁg%fv%ﬁﬁ%n‘é??ﬁegﬁ'v%m%m G 3; Fig. bais a plan view of
a |l atch nechani smaccording to the invention with the )
| atTig. 4 is apetspeciive v pbhietdoorer ofithy wafer deptinersdqondlustrated in
FIdbgtCh mechani smof FIG 5a in an internedi ate
sition; 10 Fig. 5c depicts the | atch nmechani sm of
FIG 5ain a fully latched position; Fig. 6 is a
perEigets iive plarewvienf ofia pasch immehafisma acenrdingaprthe invention with the
LIl.lustrating an.integral spring finger; Fig. 7 is a
latc ilﬂéﬂ&P@%ﬁéﬁ&Bﬂ%}F%i ew of a portion of an end of a
latch armillustrating an integral spring finger; and
15 Tgg5b Bepists theplatchpeahaniem\af #lG05a ia doiiasimelistp pbsigon;n
accordance wth an enbodi nent of the invention.
DETAIL - : -
et BT TR Plechey eyt oF RGN ostion
10 according to an enbodi ment of the inventjon .
genBigalbl i 4 petspemtiye anew md] poRtienpefr 2 lafeh arm iHusifage 4n integral
£ 1, 20 a bottom 12b, a pair of opposing sides
Spr'f%c%,n]g%éd, a back 12e and an open front 13, encl osing
an open interior 14. One or nore wafer supports 15 may
be Pigs7 i vridd claveiietal vismcofmspartionof e el i lagph arm illustrating an
.té‘%&gi ct.ed.in Fi la, for holding a plurality of wafers
m SPUIS NS 7% | y al i gned, general |y parallel spaced
apart arrangenent. A kinematic coupling 15b my be
pr oFigd8ds epetspedtvmvidb of abidsingepiiag iimgconrdancawithepemifodiment
rocessi ng equi pment 15c¢ 25 as is generally known in
Oftfeﬁgwgm“.’n'(l her configurations of front opening
contai ners that nmay
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, a front opening wafer container 10 according to an
embodiment of the invention generally includes an enclosure portion 12, having a top 12a,
a bottom 12b, a pair of opposing sides 12c, 12d, a back 12e and an open front 13,
enclosing an open interior 14. One or more wafer supports 15 may be positioned inside
enclosure portion 12, as depicted in Fig. 1a, for holding a plurality of wafers 15a in an
axially aligned, generally parallel spaced apart arrangement. A kinematic coupling 15b
may be provided on bottom 12b for interfacing with a piece of processing equipment 15¢
as is generally known in the art. Other configurations of front opening containers that may
be suitable for use with the door latching mechanisms disclosed herein are generally
disclosed in U.S. Patent Nos. 6,644,477; 6,267,245; 6,216,874; 6,206,196; 6,010,008; and
5,944,194, all of which are commonly owned by the owners of the present invention and

which are hereby fully incorporated herein by reference.
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be suitable for use with the door |atching mechani sns
di scl osed herein are generally disclosed in U S
w@aiosns77dos. 6, 644, 477; 6, 267, 245; 6, 216, 874; PCT/US2004/037162

6, 206, 196; 6, 010, 008; 5,944,194, all f which are
co&#wwwt%@gﬁ-h%%r@fﬂf cqn%nﬁsrl&@ﬁgeﬁ lﬁ%ﬁ@% gepr 16 for
i rab [4] i s 24
sealfifty MRl ot I 1D e een R A0S BRIS] S1hibing a front or
extdRivl @idei 203 and aiback or Eitgsor sidea?¥ Hroat side 26 rindudes gianelr261@vering

further, includes door 16 for .sealingl | ogi.ng .open
ltchigeghgnepos S (KHgE et AprgteriBransbacyhiled 30 HERRS i mgnel 26.
Seaf38 K vRled RNAHRY the'pedhiitBy 30 of AddrABAK sedlinghf &1dafé with door

side 22. Front side 20 includes panel 26 covering _
frarhe#¢ i enylosmohporiisnd 22 One whinoke weter opdicasddottdepistagh for engaging

keyhal es 30.defi.ned in panel, 26. 5 Seal .38,1S .provi .
and BB BT 1LSh APy 58 TOPERE SoBIeTR 54 2o AT Irgy 8 Various
confiBEIRAEENIM dfh sEOFwarbl ¥0Ehidi iafe QIRSdribedr th ARE tieffentds previously
~ One or. nore wafer cushions (not depicted) for engaging
incogparafeddicrein byagiov@cer s 15a may be provi ded on interior

side 22 of door 16. Various configurations of such

Vel REfeGHEMARTo T &, 363 Ghi edobiN1§ Reddppdted RAHBSt cover 26 so as to

previously incorporated herein by reference. 10
expPed dateliing menkaniemsi 3. [2ichiigamechanizsoo28 16 s cobpilionend of the

. W.t hout caver 26 so 0 .. eXpo l.at chin ani sns
i Glor i S s o et O 0 Rl HE . TR oers 54,
andibixeiy §pRih eI araadHiYg e antkensR8r 2t gbiddddlBy $aitionld in door enclosure
| at chi ng _arns at chi ng nenbers 54, and _biasin
p

52, | _ _

62, 3hielnig dsBned by etrfacy oo pkasis A8 apd inpeesyyéace Oaof panel 36. Posts 66

are g?@'&écpﬂlegodr%ngﬁgﬁre% Qcéf@ecﬁﬂ[i@ b&reeBirflde %gfihgé‘rdsul?% e 65 of
urf an 0 paneF

ace 64 of chassis I nner surftace
pangb26. Posttls afifis I5hawrece]quigate shetsl 67 in dbh peris |66 aur diduizely received so

thatgé?%na%%{%e\gﬁ%n lf}gsflgigglgdgghg ﬁ)ég{ﬁgggt?q%{ lglﬁ(éa?e Sgns(t);ained from
moVdth&H iRARE Sy BRistligectiohdi MALY aFRE 8b ViRl 16Qted! Mothe! 28&HY direction

_arms 52 are Iaterally sl da_bl eilnthe X axis direction
prirgigallyrby suofast 6hphaddssis dSrandnomensmface S vheanel 2xi s
direction. Latch arns 52 are located in the Z axis

SRR OF A B o268 521 09 SRR b
may be pratvided casla@bpimos 68, extenBingsher6framdo ngagesitfaeerti4 of chassis 18.

; ers 67 be proyided an |.atc rms 52, .. .
Resitb e e s ey oo e b Sheiiph d o Reea i, Higions eenerated
dun’h?-o Rl éfeBichiBMassHnRh 76Yand Gh¥ealk Serdttl 3 niodd pEdcRBly locate
eni ng vi brations generated  during operation o

0] a
latch iR PAGH HsoR anisshieoln. dh ity approoiaisa tive reslianbmsmbers 67 may

ve BGSMAF G B e LS TReRAuh"sh 38 Al epppse components
attafRgtO©I15tch drfiay.

Cam 50 is rotatably mounted about axis a-a on post 68, which extends outwardly
from surface 64 into latch enclosure 62. Latch arms 52 generally include a cam follower
portion 69 at proximal end 70, which slidingly engages in elongate slot 76 in cam 50. Slot
76 is generally configured so that, as cam 50 is rotated and cam follower portion 69 slides
in slot 76, latch arms 52 slide laterally inward or outward relative to cam 50 depending on

the direction of rotation of cam 50. It will be appreciated that in alternative embodiments,
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25 be integrally formed as one piece with [atch arm 52
or may be separate conponents attached to latch arm
WG 200500260 i s rotatably nounted about axis a-BCDOSPO$037162
68, which extends gutwardly from surface 64 into
2 SToRVE HPTeAiFD Stv@ursothal doesnnaty petemb all dhe vyl {hopgR |cameSQ may be
am ol ' LAl [
profP i BUEE SBTd VAR (hS aho BF AR ARNC [hctll dpbers 54 are
prodided Gt distdendrial dfflachriimg b2e dnsupetaiiah, thass lntnrg0members 54 are

rotated and cam fol |l ower._portion 69 slides .in slot }
extepelod gl aTagtoRDYEIBIC APEES SERDAF 4 PYEABRIRPRTSFIVEL R Eares 42 in door

frarh&! A by eorH% & Eale d(ﬁ)%?nﬂii lrﬂg e bhCedlidsait P&@ioﬁf }12. In some

rotation of cam50. It w be appreciated that i

emizidimenta) jatchirgrinecibereiv may iselude 2 piEting zEsebly. Latch mechanisms

. PCT/ .US2004/ 037162 a gr,oove Or sfruc at
withy SHE ROTOUBR TREDP (1 ARSI IO aiPEor Htyhe mnd 6,000,732,
eacRbPWHiaLasdsiEn Bl &F e @lynSt 6t thé Sndtdrt MvichBor® ﬁ‘ﬁ'ﬂa‘h@ébfﬁﬂ& liddorporated

effect. Latchi n% menbers 54 are apgr ovi ded at di st al

hereindy72fesendeatoish ivasingdaiches engblecthe datching apmblentd e agtend first

er,s 54 are .extended.and retracte . | at chsaf 1B,
out 5 T8 i ghs it b 2 SRl ot Hert ol il 457 ¥ BBsion, away
frorfh thé aoMaifer pdrtien Gepull eSO IO He@ool GraimB apld seRrdthe seal with the
encl osure portion 12. In sone_ enbodi nents, latchin

doogelpgyme. sthisrggotioncisugracally; deseiibryl Hs SedrbPa N9at4€9r95943%= Sealable
o . . o ol

eI ERprali 11HEE BB D4R RERRuB5R VhRE B3PS common

assighee hisathel gt tapplitetionyvaad whichhis alestfally incorpoatednherein by
and hereby fully incorporated herein by reference.

refesgRas- pi voti ng | at ches enabl e the | atching menber 54 to
extend first 10 out of the door enclosure in the "Y"
di r Refeiriy nawdotiigs) Arand 8j B sptirg 'SE"indheé derdn oft biagingyspring 80 is

fromthe container portion tQ pull the dgor into t
depided aeefAmSait 28 seihodipend fetie WVEMIGhe BipRg sWTES generally

g O PSR SSEEILERS A0SO st

end ofpmeinegbrtion 8b. BashiapiSdns rathiably doapled anamsbd7, valssh grterds from
as_.the..instant lication d whichJ |l so full

can 30oMGUF BRgannapar i agoh up B hpe? ssorBichenistids from, surtace

64 5T fassid 18NTh 8perdtici mdd pSBiohB1tictionk f0 Bias BArdS0N%hd accordingly,

spring 80 is " depicted according to an enbodi nent of .
latching inrpebartisron . 28Bitew indg fiesh rand gssgondy daeared [pgsitipag coiesponding to

B "o AR 5T 0P R0y B8R i

copBhidifigNg.S8 Patent PplitainnyN6 oUWB esi3Dh epiiisdd B/AFEIICARRIER DOOR
extends from 20 cam 50, while bushing 86 is rotatabl

ANELSERBNG B I L ATASTING MFCRARIR NG cpmatopls gDy the bwners of

the present invention and hereby fully incorporated herein by reference.

According to an embodiment of the present invention, secondary portion 90 of
biasing spring 80 is attached to, or is integrally formed in one piece with main portion 81
at bushing 86. Secondary portion 90 is resilient and may have a lower spring constant
relative to main portion 81, due to a 30% to 90% smaller cross-section. Secondary portion
90 has a post 92 at distal end 94, which is received in an aperture 96 provided in a post 98

extending from surface 64 of chassis 18. In operation, secondary portion provides a
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64 of chassis 18. In operation, main portion 81
functions to bias cam 50, and accordingly, |atching
wore@hagi7ees 28, toward first and second favor ePiCT/US2004/037162

posj ti ons correspondlng to Iatched and unl at ched
dangrEng; §iie6 [oTaEibEREORS b ETR ROTHORE 10wk AT dhaigepotult during
w3 P el B0 PR A s
Bl ASED LATCH NG MECHANI SM conmonl y .owned by
ownler ambdimens of thesiamentionshare ris éﬁﬁrah@r f@mrovldﬁ rﬂ;/ electrical path
o SFRLAGEAY S L Bolale LR o0r i A550L BB, S0080 b e rom
ele@Acalfy cdﬁdﬂai\ﬂ&gnz&aﬁalnglcﬁ&s carbat fitled B@rhoplastic. iSecondary portlon 90
integrally forned in one %éece with main p

81
maype glgshically se1dusivdli garseo erfbw@@up%vwéﬁ%r p%s%?owoor 16 as
desBRYed Y6 Q/g 1 \klg)é\l? HosPib g% ﬁ%’%@%%ﬂ{h gi{?: sﬁf &1¥iBn 119 WRH Rvafers 15a

portion ue to a O/bsna r oss-secti on
supﬁenehdawylfepcmppm 153&11@ aen@cpmsbvaﬁaz Cthldll shgigeetite $dfers and a
ch is receive rture OVI ed in a
conggctweexlfaém l?fgvﬂeg e B0 smctiaoCRE S15S théh GheBEsd with an

1eQREL] Bnde9EO BYIRY rdMRtE hed ta 6 WO
cleGRER aBlindA3 %32054/ 01371621ﬁgqgﬁlg§m ng effect for

A5 3 L AR e Pl

sprﬁ’%_%%@ %Xfeﬁﬂﬁn% fu'i §rdBPEroR BEAL SadhBAr1RY, POST Shidis 10b'1u‘e preferably

odi mrent s he “I'nventi on vvherelf is eS|r le to
mtqgraib_yr ueldud Bl et piecalwiglachm 0 gt cuaydalkse dm mﬁ:@t@ strgetures. In

opcklins: AR i S0 SRPIRCAR SR JAIRNT: b HECAr 1o SUhEL g 42 104

spriz@’ oo fifsk |eh§ ok RAE PRl dide IRCRRE B61)ovRL1G9. OAs WmMflower 69
be el ectrically conductively connected with a

mogem aloser tpethgarsd 102%s hPbnspoingddly is1eprapressgd stwvpdg and exerts an
1nc1jc_a%51\rl\1'§ aﬂ‘y\%ﬁ’% %fﬁaggsl%];gam %ol?o 8 g,dthg\fle% %n%P&asﬁlg%gttl&P @%19 ﬂlcreasmg

frictibg temdydiecddcvRrateam fblusweﬂ 69 & gagasolled favhfoar & @mibvas further
conduct | | ve agt h is provided fromthe wafer 0. ca

towarheats 102, d Wb rand npsid@adp nHnigHze tiglsgqrégtt? §@§<|f ICes anc? vibration
o LU, Mo ot SR 00 S0 BARE g Wi 10,
cordorpainglyofhagednyatti ngm &yloivey$9 100asetot pmi'ndagmdwm dbryholding the

{ h d.102, 104.
e 00 2bh Y 55%13919 8 o ERG? oF e Btfpadetcsifher end 102

10£0.1t Rutl, HRYobs Be I Bﬁa%%daﬂﬁt $t bitet ¥h®Sdinkdhts springs 100 may be
operation, as cam is rotated and cam fol | ower 69

proapisroeidiies eidt he? osrehlyoe, endolD4 of skopriongf 106 flpsired to provide

S e e AL TR

100 i s conpressed outward, and exerts an
Overall operation of latching mechanism 26 is depicted generally in the sequence

of Figs. 5a, 5b and 5c. In the latched, or first favored position as depicted in Fig. 5Sc,
spring 80 is past center and is biasing cam 50 in the clockwise direction. In intermediate
position 5b, spring 80 is generally on center and is not biasing cam 50 in either the
clockwise or counterclockwise directions. In Fig. 5a, corresponding to the unlatched or
second favored position, spring 80 is past center in the opposite direction and is biasing

cam 50 in the counterclockwise direction. As cam 50, and by extension, latching



I ncreasi ng anount of bias on camfollower 69, thereby
increasing friction. This increasing friction tends
wo eoodeesber ate cam foll ower 69 in a control | edP¢EHERI0041037162
s it noves, further toward nds 2, 104, and
mec?g@?@t%lg spigtedibsendhy ik ardicogn ? ENRaRitogs ebkiegmg and Sc,
BFRY £8lagh Blidbs fM6Lity M f¥ineSShrts of lat
malﬂh 8168% % %r owgﬁ&éﬁp on1 each slgrl n%%oe&le ﬁée}gi s ot latch
mechamfor 26 ngzh;chskm;pmthry\n portionA)fd bieseg s@ﬁ_ng o8(agampens vibrations

0 ent for chanlsn1at a
gen?r Wéraé ep%‘g? @WW@FS?& gf PE% %69 is positioned at
either end 102, 104. It will, of course be
ap ¥ @ fud toethpohadts iidentifibé hereinbmdy ive mhslded fongsuithble theyhoplastic
provided only at end 102 or only at end 104, of
or cglpeétmfenah hayipg ic ﬁara%tgmté“a gable dor Hee mpwyafRE contajngrs. ofPesirable
f Y
ther AP SO by ARGl ctor (RSO Ju b3 Bber. e or
cartperpemalet fillen pohyetieeiqiden (REI), golyeagmnatear ofier anithbicthetnmoplastics
t he Igﬁqu@ ar flrst favored position as depicted in
as ag genelly knowmiigdhesyyti s past center and is biasing cam
50 in the clockwi se direction. In internediate
position 5b, spring 80 is generally on center and is
not biasing cam50 in either the 30 cl ockwi se or
countercl ockwi se directions. In Fig. 5a, corresponding
to the unlatched or second favored position, spring
80 is past center in the opposite direction and is
biasing cam 50 in the countercl ockw se direction. As
cam 50, and by extension, latching 7 WO 2005/047726
PCT/ US2004/ 037162 nechanism 26 is shifted between the
first and second favored positions of Figs. 5a and 5c,
mai n portion 81 of biasing spring 80 provides velocity
control to the noving parts of latch nechani sm 26,
whi ch secondary portion 90 of biasing spring 80
danpens vi brations generated as the nmechani smreaches
the limts of travel. 5 Various conponents identified
herein may be nol ded from suitable thernoplastic or
ot her material having characteristics suitable for use
in wafer containers. Desirable thernoplastics would
i ncl ude pol yet her et herket one (PEEK) wi th carbon fi ber
filler or carbon powder filler, polyetherimde (PEl),
pol ycarbonate or other suitable thernoplastics as are
generally known in the art. 8 WD 2005/047726
PCT/ US2004/ 037162 What is clained is:



1. Acontainer for holding a plurality of wafers in an
axially aligned, generally parallel spaced apart
wa@eeodgeeent , the container conprising: an encPOBFUSM04/037162
portion having a top, a bottom a pair of opposing
Wiasit ffa8aind i®ack and an open front; at |east one wafer
support in the enclosure; a kinematic coupling on the

bot tom of. t he _encl.osure; a door for seal,i ngl

L o ol Rirtinet ookt TuiiR of v ionin SRELY Higted, eoncrally

parRElIsP R dpatt GRiaRgeni®E BA LA ddagrikhassi s including a
cam selectively rotatable to shift the | atching
mechani sm bet ween a fi rﬁt favored _positi on.anﬁ?a : .
second f &Y SPESPERAIShDAYIRG 2 1P AitiRfORe AR QyPPPosing sides, a
fur R and APediR@e:at | east one vibration danpener for
danpeni ng vibrations generated when the |atching
mechanismjs shifted between the first and second
favored pblepstiogpavater sunppat ndhe SRAS IS claim 1,
wherein the | atching nechanismfurther conprises a
spring havimgnaticlcotipling' @sthk befiémp@tHd @blodinspased to
provide a biasing force for urging the |atching
nechaniswhto r%ﬁgac qf.th&ﬁfirs and second favored
posi t i on& “Cght?" e P51Re NS OPFR E8T P Psr at i on
danpener includes a second resilient portion of the
spri ng oper ablayhassoyiphded wi th the chassis. 3. The
contai ner of claim2, wherein the door includes a
waf er cushi on _port.i ' C : J1
are electri calaﬁy&{:eck)%gbucl:attlm\?gg %%ggl\g\iﬁgr%ﬂ] tgggsggclgﬁgaﬁg a cam
resi | i enselpativelyorotafble hestsfi thagtdhingahedinismabidtyeen a first favored

conductively coupled with the wafer cyshjon. portjon.
2. The cBATEPRAPIGH 5¢908f nfeyoregyROsitioR. ﬂweia%lmﬁawﬁﬁﬂmsm further
formed fiMdiRe" IORLASOhE viBRkRh! @hmperer 38 ERMAIMRE Vibrations
of claim4, wherein the tirst and second resilient
por ti ons gofiertted wispr thndatehimgi medgniid 15 flofied detwege tthe first and
in one piece.fQ VM%2005/047726 PCT/ US2004/ 037162 6.
The cont P58 YOI BOSHOBS: wherein the t her nopl asti ¢
materi al contains conductive

2. The container of claim 1, wherein the latching mechanism further comprises a

spring having a first resilient portion disposed to provide a biasing force for urging the
latching mechanism toward each of the first and second favored positions, and wherein the
at least one vibration dampener includes a second resilient portion of the spring operably

coupled with the chassis.

3. The container of claim 2, wherein the door includes a wafer cushion portion,
wherein the cam and the spring are electrically conductive, and wherein the second
resilient portion of the spring is electrically conductively coupled with the wafer cushion

portion.

4. The container of claim 2, wherein the spring is formed from thermoplastic

material.

5. The container of claim 4, wherein the first and second resilient portions of the

spring are integrally formed together in one piece.

9



filler. 7. The container of claim1, wherein the cam

has an el ongate slot defined therein with first and
WG emsnd77epposi ng ends and the | atchi ng mechani Bem/US2004/037162

further canprises. at |least one laterally s|jdable
6. | atEh ?fﬁltadﬁ?ﬁ ‘Pifaéﬁlﬁbs"awg%fﬁﬁnf tReRRIOP s tG P’&FP“@* P%‘gﬁlin? conductive
fugngaged in the slot, and wherein the at |east one

vi brati on danpener i ncl udes a spring di sposed

proximate the first end of the slot so as to _eng

7. t helksapntansrafeiaipds vheteinihg caseedies a clmga’ sipt ﬂ%ﬁ’é"éi ARercin with

s 8 2Pl P BRI ot o

laterallyvetidtisie Natchigg \arfariavingra chamfdivever fpurtiolnesitldﬂiﬂmng@ﬁ 1ﬁ the slot,
second spring di spgsed prOX|nate he second . end
andgyhgreig dhe at legstmg é(&gafe% LRI ke SRR ¢ lahosga dprommate the
ngRE PRiGh
SsPBf] bt LS 1P LARgE 98 B TR MU B SAERR i o
resiStinghneticoof thiecem foﬂowérmqnm& towhaedsghe fitshend aff thb slog
mechani sm further conprises a biasing spring having a
f ir t4 0 |y I i
8. e SSRUREEDE CROELHORAEOE B b Gt bl SO o
secoﬁnnr sidgodispogid ngrokineatd ﬂteckacngd rad dths siot cuaasdo @@age the cam

of the first, and second favored.posi t| on and rein
follpyer perticpad Gige K‘/SB‘F%‘EiESFFe TgsiiyasnEietipy, © alafegala%gﬁew?rdpoﬂwn

towﬁﬁﬁ'tﬁé §RbndBhd bOMe Qfot.t he biasing spring operably
coupled with the chassis. 10. The contai ner of claim

9, mhereln the door inc udes er cushlon rtion,
9. whethg FontRiger aﬁchwa $he W@sihﬁgla@gmgr@e irther Comprises a
I C d
blas‘?ﬁ%‘é#lflfé tqlal\pl)o t?gﬁé’cgllte'sftﬁﬁrét g(lﬁg W‘tg{esp“ & Ili@%ﬂ‘l the cam and the

chasdieadd dlslad»degl to pr[dmiﬁ a biabing donep feurginglthe héchied erechanism toward

hi r The contai ner, of clajm erein .
cacf R AR A SESHAPLTFT GRRERCONpPNEBE e ftdeti grg vibraton
danﬁfeﬁé@ﬁh@fu@@é ¥ seeuHRl resivittJorlidiEo LR biAR %@g%pgrabﬁec%led with

'east one vibration danpener includes a resilient

the phaspier ext endi ng between the | atching arm and the
chassis. 12. A container for holding a plurality of

10.Waf i chita@Br i Mihy 9 2kih8REH thed8B& Alchiles Rafafet &ushion portion,
spaced apart arrangenent, the contai ner conprising: an

whereinl the care apd the luatsm@sprmg age tloptncall)b@tmiomveaarphwhersm the second

resiglﬁxgto@égﬁgg Slbep%lra?mg Eﬁ"ﬁx%.(%ls %%cﬁla%aa& ondli%wel.y coup e%awﬂh the wafer

cushion portion.

11.  The container of claim 1, wherein the latching mechanism further comprises a
latching arm operably coupled with the cam, and wherein the at least one vibration

dampener includes a resilient member extending between the latching arm and the chassis.

12. A container for holding a plurality of wafers in an axially aligned, generally

parallel spaced apart arrangement, the container comprising:

an enclosure portion having a top, a bottom, a pair of opposing sides, a

back and an open front;

at least one wafer support in the enclosure;

10



WO 2005/ 047726 PCT/ US2004/ 037162 a ki nematic coupling
on the bottom of the enclosure; and a door for
wa@ e@biostgkey cl osi ng the open front corrpri Si ng: P@EI/US2004/037162
chassis; and a oper.abl e |sm t he
chassi s ‘?E ﬁﬁ 'ﬁ’h@ﬁrﬂndﬁf’%@ 8@@ to
shift the I atching nmechani sm between a f| rst favored
posi t i ona dost for seatiogly daugy thd opasfrontawomplisimgt at chi ng
machani smfurther conprising nmeans for danpening
I brations geper %gd \Mwen the latching nechanismis
shlfted bet wedi"tRe 1% st and second favored

positions. 13. The container of claim 12, wherein the
| at chi ng nec hamiogﬁmab].er taltrdfﬂng:mtpharém @ tlspchasg's haclidigg a cam

a first Ltjon dto row

bi asi ng feg?cé e]? ta?ﬂ%é‘? {'?gShﬂiﬁ the Iaﬁ R gﬁ"%‘fﬁn a first favored
toward epeditiif ahd@ EdcoRd favisted posifen | ﬂl‘éolﬁﬁ:ﬁnfgoﬁieéﬂa%&%l further
and wherein the nmeans for danpening vibrations

i ncl udescemprsng theans ifor dampeping vibrations gheeraiod iwlhgn the latching
oper ably u | ed t he chas tal ner
of "o ai e e R A e G S R and g LB R

portion, vvherel n the cam and the spring are’
13.e| eﬂw icauthingr oﬁ bt 12 eyheseiul thiéatdiing nieshaggrorfurther comprises a
|ent 0 he s i s el.ectr.ical .
SPrisg, BRIEER &5 TeOER kP lips ArBnes s iR ariaine s fogureing he
latolaﬁqg ﬂi@@laﬁﬁﬁi RwWaed edth oFltid fistdd WBSIEIRotel PoSiHibhe)@nd herein the
formed fromthernoplastic material. 16. The contai ner
megs for dpmpaEng wiksttigng moledesia sseonghigsidisaioration of thiesaking operably
t 0 spring are integrally forned together
COL&?JdWRHﬁleeJ}:%&%% The cont ai ner of cl )a/u m 15, vvhe?el n
t he ther nmopl astic material contains conductive ) _
14.f i | The con@merloé cdaim &3.neheren ieadaer includdses svafert ¢wshiegrortion,
Whgl'%lgl ﬁ}ge e%og%.%h Sl Ot defl nI%dm]c ! %orrllducsﬁlI %E%r{,]cf e re%{](éhe second
resiflieht p&tiof @Metid gﬁﬁlgat; ele@ﬁrﬁfally Qﬁﬁddcﬁf/a&&bhlyle@ Mlﬂﬁﬁhb @vafer cushion
| atching arm having a cam foll ower portion slidably
Poréﬁ{’;aged in the slot, and wherein the nmeans for
danmpeni ng vi brations includes a spring disposed
15.Pr OXhéedofitaldt® df Eim eryd Wherbinethe! SringOisaforined eR&AIBermoplastic
the camfoll ower portion and exert a biasing force
mategigl-st i ng notion of the camfol |l ower portion towards
the first end of the slot.

16. The container of claim 15, wherein the first and second resilient portions of the

spring are integrally formed together in one piece.

17.  The container of claim 15, wherein the thermoplastic material contains conductive
filler.
18. The container of claim 12, wherein the cam has an elongate slot defined therein

with first and second opposing ends and the latching mechanism further comprises at least
one laterally slidable latching arm having a cam follower portion slidably engaged in the
slot, and wherein the means for dampening vibrations includes a spring disposed
proximate the first end of the slot so as to engage the cam follower portion and exert a

biasing force resisting motion of the cam follower portion towards the first end of the slot.

11



11 WO 2005/ 047726 PCT/ US2004/ 037162 19. The cont ai ner
of claim 18, wherein the neans for danpening
waoesatrizehs further conprises a second spri ngPdi/Epme€as7162
mat e .t he second end of the slot _so as to engage
19. hghlﬁa?ﬁf\‘%w?ro FlaBBd]tBrf aﬂiezﬁ#a the mepns, fog; d&&mamgow g@%ons further
ik kOBnARpHAR d i FRADIQ 45180 shPURKLIRy
© tpﬁ% secon(lgll e&d % i%ﬁp E!ae}il) “ . \égfngo%{aa(? nersof clarm engage
the t@n fallewer portioa dndtexhrtregbmng\ iqmcs mesistinghreoti@ooptheses follower

bi asin ring havin |rst resilient portion
portiyl 3‘@?‘%’9 tgﬁﬁ?ﬂ E‘g erPﬁthter? cam and the chassis and
dlsposed to provide a biasing force for urging the
20.1 atThu C@tﬂﬂe{haﬁbl&h‘l_ltl@vmhéreileﬂ[dﬂla&ﬂlir_tgﬂﬁleﬁlhmn dinther comprises a

. second favored positions, and wherein th | east one
biasi PR avﬁgn%%ﬁ%rreﬁli‘@%%?o% PE bawgﬁﬂa afly the cam and the
cha%b?lsre cﬁ s se& lﬂ?gﬁﬂv‘?cﬁé DBiaShE fge %’}etfrg Kh& Pa't@ﬁ%m‘é’bﬁaﬁlsm toward

assi s. cont ai ner ~of erein
each lod tHedirsti asd sezb@sdafavmfeé rpositishs, camdpwh&nemnthe athleastiome vibration

the ca nd the Lin re.electricall )
danpger REOES 2 SHPERLPT HoRior o B BB g bpetibit raypled with
the Bhastie bi asing spring is electrically conductively

coupled with the wafer cushion portion. 22. The

ai ner of c m1 erel the lLa ng chani
21. fupfl?feimg%‘ﬁﬁ‘i' Pgé‘fLa“& gq:a‘%fgfﬁ?lﬂé ’bbréﬁtl'ﬁg’ﬁ aipI1 ion portion,
Whé%lhhhé Bén %%h%]%lﬂ@ §rfighrd Q@ctﬁ@ﬁﬁscgﬁﬁct%mﬂ&eln the second
i brations includes a resilient nénber extending

reSIbmt\mhon hé theabiasing gpangrisaaiertritadlyctondudtively agipled Wit the wafer
Cus%ls V\O/afer cont ai ner conprising: a chassis; and an
EPQB {% |'at chi ng mechani sm on the chassis including a
cam selectively rotatable to shift the |atching
22. mecHancontaibet v elim 12, véterdiaior ktchingn giethammsna figtlzer comprises a

econd favo the |atc ni sm .
tatcREC R BP0 PR ed L 2 oo S A e I dpr fgpening
vibﬁﬁﬂﬂ@ﬁblﬂlﬁeé/ ) Hsﬁidn@ﬁ}%mb%?&@érﬁﬁ Mesh the @at&lﬁhg Rind8nd the chassis.

mechanismis shifted between the first and second
favored positions. 24. The .door of claim 23, wherein
23- heM1AQPE IR AV HBICHRMATTH PEPERBS: conpri ses a spring
having a first resilient porti.on disposed to provide a
bi asi ng 4 cisssisfamd urgi ng the | atching mnechani sm
toward each of the first and second favored positions,
and wherein tgg

o%graioﬁarc'attching mechanism on the chassis including a cam
selectively rotatable to shift the latching mechanism between a first favored
position and a second favored position, the latching mechanism further
including at least one vibration dampener for dampening vibrations
generated when the latching mechanism is shifted between the first and

second favored positions.

24.  The door of claim 23, wherein the latching mechanism further comprises a spring
having a first resilient portion disposed to provide a biasing force for urging the latching
mechanism toward each of the first and second favored positions, and wherein the at least
one vibration dampener includes a second resilient portion of the spring operably coupled

with the chassis.

12



one vi bration danpener includes a second resilient
portion of the spring operably coupled wth the
W@MS/MU% 12 WO 2005/ 047726 PCT/ US2004/ 037162 PRBUSIINE037162

r of claim24, further congr|5| ng a wafer cushjon

00
25. porTh%ﬁoorM@}aéer% frsther RYMBHSING A ¥aley qushjon pertion, Whersin the cam
n

ondE Sphibg ke e A ol R BRI Ao RGE font porton of the
springnslelettricell y caraluptiedy eouphed Wih ﬁ&fmfelc@mhlomponm i on.

26. The door of claim24, wherein the first and second

res 0 3 .
26. for #é% ﬁgé)rgcgot{]&b @AFT vgl%eééllfﬁhes Rt g:gd %{c])ﬁd éé%l?&g?&lgégls Pnf the spring
are 2degratie feineditbgetbarin bﬁe;p@ae el ongat e sl ot defined

therein with first and second opposi ng ends and the

27, o S B G R2E 1P s AP 1B €01 4R aproin with
firsp@xid s620ns |op§@iﬁ%erﬁl@ gageskt lafbhiﬂgeméélﬁhlsm ﬂﬁ%eﬂ\&‘tﬁﬁ}ﬁisﬁs hiRast one

at_least one_ vibration danpener includes a sprin
lategplypgiciablepatshingsare having # pana owr@prtmes idably e@é&&@é ipdhe slot,

I
ande\pﬂérgﬁl l?lg gt geag?nctn% xll?ﬁﬁﬁ{m H?ﬂﬂ% n%p (I:I%m %@&‘ég d%g?fefi%ommate the
ﬁrst emiibtﬂ shd klet ko rastto enghgafthe hmsfoﬁbweﬂﬁoﬂfﬁhandmertcaf biasing force
cl.aim 27, erein_the vibration npener furthe
resigiinpesian ohthecapnie lovysw%mar%%& e%ﬁb@pﬁﬁf ek
second end of the slot so as to engage the cam
28.f ol The\eoor ¢faslaiO2T7, avigbreix elid vidratoasiangpehar mﬁhér&&hqirisélga second

nmotion of the cam fol |l ower portl on towards the _second
sprigg fligposph rasyippte thy seagnd ador! e sqtaiondsoty, engpgs Bieraph follower

I
porh ) RS LS  s SOROE 5 i G v
secomheitd ofithe viobr at i on danpener includes a resilient

menber extendi ng between the latching armand the
29.CNa$El §oorot clakit 23, wherein the latching mechanism further comprises a latching

arm operably coupled with the cam, and wherein the at least one vibration dampener

includes a resilient member extending between the latching arm and the chassis.
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