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WAFER CONTAI NER AND DOCR W TH VI BRATI ON DAMPENI NG
LATCHI NG MECHANI SM RELATED APPLI CATI ONS Thi s
application clains the benefit of U S. Provisiona
Patent Application Serial 5 No. 60/518, 442, filed
Novenber 7, 2003, hereby fully incorporated herein by

reference. FlIELD THE i [ I

ol ABER oUrRINEE Ap HOCKWH I BRI bubtti G
specifically to dogiardgikgmecrnismM sns for wafer
contai ners. BACKGROUND OF THE | NVENTI ON 10

Sen conduct or waf er r in scale, now
with fabrication f:EéE ' ng@%EﬂEAf I*‘ﬂ:’eutilizing 300 mm

wafers to be manufactured i nto sem conductor devj ces

suchThigepplinetion sleims thr beuafit F UiheProyipians! Hataat Applicsfipn, Serial
N6675 3, ¥8S k3 YR vERES FE20(B! Bekby fﬂll}?i'né&?WafeH heledyafetdnte.

circult densities. As a consequence, the size o
particul ate cont am NEERT troy a circuit
have decreased sig iban{ﬂgé angﬁg fTct particul ate

control is 15 necessary during all phases of _
manufhis epplication ystaiss de sdakigle walkieopisinersand BAk speciicaf to door
1@%'m%ﬁghﬁﬂﬁﬂyg%gﬁﬁ%@&ﬁﬁégswafers are comonly stored

ransport in sea front-openi ng waf er

cont ai ners t hat a r re ches on the
open front. The333%§“§3.§@533&§§i§§ﬁ$§jbcnnved
manual 'y or robotically. Such wafer containers are L
knowRerisondvstor afenchaye ibycaarss 1R@ePis, scalki tsty With Sbrisation yailities
C%I%noﬁyolﬂilfz%g%%b e V‘E&‘Jré ?odbeorggnuffcﬁﬁ.ﬁec{: 1 §emi9t§hduﬁ81r S such

0 ont -"openr ng” shi ppl ng Dox. e doors on these _
ab ypesated cicouits.aTheintegeatal cimpity tiemeelveisthave bdsome darger in size with
Interfaces. that. haye precise| ey . S
RS Y P RerT M O o B Bl SRR Splnants ha
came alestri ys ib citauitr kave vdeceraskdp bignificarile, dodrstridtt particudegp eottrol is

to the contajner portion 5 Wafer container..l atc

TSR AUARE FDQRTIeh Oh VG SPTaE P BIEaY e PG i s0kge of
skinfcShductor wafe®s. desi rabl e that they operate reliably and
consistently to latch and unlatch the door.

Addi gy aaal 1Y, colidmd gﬁ%édrdaﬁi QrahiiRted NR de81c mr&g-ogening wafer

rrec'hanl SNBs are nma esi gned so as to emt
chittpinpns nthasf hayara fdear| seewed byuekhessomihe enengleensr afleddasy can be

r?;ln':a?l&z%m%%& ﬁl%ua?lgr cg'alroi)ﬁtically. Such wafer containers are known in the
industry as FOUPs, which is an 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 comnsistently 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
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during operation. It is further desirable that the
| atch nechanisns are sinple to | manufacture,
assenbl e, and clean. Moreover, it is desirable that
these | atching mechani sns operate snoothly with
controll ed changes in the relative velocities of

Al fABturd) AdsbSmbld/BRYd ttdahC al Moo ek, g 1§A@E§fablé° ﬂ{aﬁltﬁ@"e latching
|'at chi.ng nechani sns exhlblt relatlvely

RS RIS ?PSWWOWQS’M% ifpatrolied changes-igithe relaﬁ"% &ﬂ%"‘%ﬁ(ﬂg moving
R4 aNVIREB typfRY leRigtiRa Wa?er Sobflnkt GRchid Hle@hsﬁ]isﬁ%de)ﬁﬁlﬁlp relatively
at the limts of travel. The result I's inpact and
\ablblph@qcelﬁraﬂnmf cogmov@gs tRorexemplen smssugh repkanisas ggoving parts
'i: ik TR :pﬁ tht rim?ﬁéré 8L | The 1'351110@ %h&%ﬂ vibration that
er eby ena suc particulates to later

|§¢T§€ﬂ 3y t‘lauraphd nm tahtecuietdsethat may ierrgstingomt surfages inotheagegtainer,
%ﬂg?E n he,_.i [

Hiereby. ﬁgﬁiﬁg s@ch iﬁggglta{eﬁ fo qat!?l{:] %g%lsﬂlt\éte Pﬁ) V{ﬁé %afera causing
vahtmnayommﬂ dmtalgat Wt (anbdalil in theandustre is SWIaﬁss corftfiner having a

THE NVENTI i nventjon . neets
P Bap RN eip iy B R R B bR Por RS
door | atchi ng nmechani sm havi ng |nproved vel ocity
control and vi br at3'gANNEY L4} Bk N OMccording to
an enbodi nrent of the |nvent|on a contalner for
hol di e prepdnt imlention méetyveiearesd of the arustx fak laywﬁérl cgniather with a

ROk Pdhiers 5o iRg Frea U triasy GERAE] T bfHon fhgatpristics.

Gsfccmﬂmgsb ag embatitfentaf frdkveaatioh, arompiae fbf Rulding Atpldnﬂags bf wafers

\%P {%ﬁ\{a\giﬂ-ﬁ}’ ﬁ@ﬂ%&o éetngéﬁﬁrﬁra{%lglgﬁ;ep%?elﬂga ta%]e encl osur egﬁes ang enclosure

@ofiod Bevifg 2 101 a GEHInadi 2 Rir JF @ﬁpo%m@@ﬁés fa®acismdlan®gerny/front. At least
cl osi t he open fraont mhlch i ncl udes. a chass|i s and
SRe 8’&@‘1’&8?@”] StREPYIfYG RebASATITHT MO #1iB Hlkafraatiorqoepling on the

bafisiRiofGhe BRIRAR! SThel lMHEL Tafa GBOP BE kQGhEI XQJldémg the open front
rotatable to shift the |atching nechani sm between a

bichyingludes echassisand ppppashic kickidg srrghanisppeethe sbassisi Bhe latchmg
altehAlsnl 8RBMeONGnY LdWALLD Rot AP &1\@i 1 thfeq{tc}gﬁé"ﬂl%ﬁaﬁﬂm between a

vi brati ons generated when the latching mechanismis
Skt ffpvogeduasilisarind gesecqndr fgyorgthBosifisa i of fpagrang vibration dampener

RASdalr{pefifg v H?atﬁﬁs | nCFdTg/ﬂEn it lﬁt&ﬁn%ﬂl\é@rmﬂsﬂlnls s%ulﬁ%d between the

| at ching rechani s a bi asi spring

Brsh anchepcontbfavered positipngechani sm t ovvard the first and

second favored positions. 25 The biasing spring

i ncl utiesn @mbediaRaAs Y thaOhtdntion, ORE Iadiye RtnGBeh Wclufled A®iasing

PRI 108 RS PR 7 NEP B APWEY 81 I geced fhvored posions.

The biasing spring includes a secondary portion operably coupled with the 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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desired, the cam and spring nmay be made from

el ectrically conductive material and the secondary
portion of the spring nay be coupled with a wafer

cushion on the inside surface of the door to provide

an electrical path to ground fromwafers in the

Iﬁ'Q\HH@h Bfaking &Rcd HppREifE motERaH 0B kim F6lIdvhe tdwhve e ledof the slot
the | atchi nhg mechani smincludes at |east one |atching

o ol thehspaing aloeaded- oner portion engaged in a sl ot

defined in the cam The slot has a spring disposed

pr oxilfednebodinidhey oDt i@veddion ha emcﬂes ohtairtee fol belding a plurality of

engaqge and royvj de a bi S|n f.orce

Ye dena dger Prb Rk S Res TR Fom a gl substrate
Solnfiiner. aThd Mot Rad d1atcBdE ln[b@hdnssrd WitRttpening sadbodiioniny seans that
of the invention, a wafer ntai ner for

oI ing. a .
fapilitesgsi segnaswical pnmiachirg srebiabl, gpergtion, sey L@f prgtifien, and
dfftcAvE RLAICNBE sOfhk tRNddR. f@@%f&reﬂeéﬂlﬂﬁdlrﬁéhﬁ faﬁﬁéi@rxe@mtatable
cont ai ner. The door has a |atching nmechani sm w

s dormed feomia fhssmenleshe AyicRak Aed RALIF a%?th?rtsa%l%tgfe for engaging
LCANATINRE. TROULR %l%ﬁr eﬁfa%hx@ RbBctRRHad tritéhal iSIEBAL fngdRchaped

qui et operation, and fective latching for sealing
dempenios springs. pEan efpuwremﬁwrs 9E Heslatch g5mneragage dhe cant follower

gamis formed froma thernoplastic
%’% %}1?9%& and has a slot or other structure for
engag f ol cam f al r _enga
ot Lok fiter el Wredonent Heipdian oF theqeieBihipsa fichde molded
SPest the coRpontes. thitaim hftichalverprpddd velostyodontrbl pbsitianiing, and
rnms en ge t he, cam fol | ower engaging structure. A
"é‘&ﬁ]’lné actaWanb%ms*fhaPlﬁ% i nvention are the

integral springs, which are nolded as part of the
conpoheaddticrabfeatire aud edwehtage ofothp inyphtin i3 dhaydhe lpich arm has an

i i r t the
R Sopg L gl TREE B 101 5K A S
adicantageecw@isatyhe commin thokversnhhat the | atch arm has
an integral finger spring that extends fromthe | atch

ar m aknAheraehtufe 300 kevand ﬁ@rb@‘qg@ itVRBtior NC LHAB W irdgrally molded
necessary to constrain the |lever arm_ Another feature

sEnENEmizEdhe srmbHOTcARBeReRH oY asserpply apt Bup FIBEYZ qofrponent
mgﬁngp jGiRts &Fh B RS iR Y PRSEuiRfes.cOMPONeNt s f or

asse and thus mnimze conponent 20 connection

j oi nt \I\@ can ccu teadtr arti.cul at

- cvarin g5 aias P RaRE Bt e Bfoof PRURE AT Pbffort Bperetes
bradotivdr Agd RehquiEHMvID Bsapetculate launching due to the vibration dampening
features.

BRIEF DESCRIPTION OQF 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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snoot her and nore quietly with | ess particul ate
| aunchi ng due to the vibration danpening features.
BRI EF DESCRI PTION OF THE DRAWNG 25 Fig. 1 is a
perspective view of a front-opening wafer carrier;
Fig. lais a perspective view of an alternative
enbodi;ent;s of pasidcR vRREBT B0watéPberiaifeNick: NEKS tise &bsidcover
on a ece of " priocessing equipnent; 3 Fig. 2 is a
IEosgect i ve view of a wafer container door with the
front cover renoved; FIG 3 is a front elevational
vi ew 16, 3 is@frent centianal eiew aftachaforainzivies taichonenhdiisty according
to an_enbodi t.of the invention, 5 Fig. 4 is a
ﬁ?é‘P%’@E@IWBt‘;}ﬁEWnHF“t’PHe corner of the wafer container
door illustrated in FIG 3; Fig. 5a is a plan view of
a | atFig 4rsahwenspsetivacioy of the cergen ofdhs wefeneaniinegideer iflpgirated in
#]g:% g_h in an unlatched position; Fig. 5b depicts the

"¢h nechanismof FIG 5a in an internediate
position; 10 Fig, 5c_depicts the | atcB. rrecl&tan.i sm. of ih th
FIG Ba $misa plarwew of & iich BedirpspAcogEfiye ig tesingention with the
REhIPLEbAINERM RYtRh; @ portion of a latch arm
I1lustrating an integral spring finger; Fig. 7 is a

at o dpetars el B 0P Ban ARl petion, |

15 Fig. 8 is a perspective view of a bjasjn ri.ng in

accor %ﬁnﬁfedwctﬂiﬁﬁhtgmhw pEFIGE St e é“ﬁl’/ L#F?‘P‘iﬁ‘?mm ;

DETAI LED DESCRI PTI ON'OF THE PREFERRED EMBODI MENTS )

Ref errigng ié @ perdpective e rofnt potenvhe latelf em diustratingesn integral

10. acliﬁi%r(ji ng to an enbodi ment of the invention

SREHEMEEFY i ncl udes an encl osure portion 12, having a

top 12a, 20 a bottom 12b, a pair of opposing sides X

12c, Higd7 ise sidecilovepiona wigwaf aqeeipniaf gp end of a laigh gmp djugpting an
N i.or.+14. One or nore wafer supports 15 ma

B SPme il e, PP ’

i nsi de

Fig. 8 is a perspective view of a biasing spring in accordance with an embodiment

of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, a front opening wafer container 10 accordmg to an
embodiment of the invention generally inchides an enclosure portion 12, having a top 12a,
a bottom 12b, a pair of opposing sides 12¢, 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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encl osure portion 12, as depicted in Fig. la, for
holding a plurality of wafers 15a in an axially
aligned, generally parallel spaced apart arrangenent.
A kinematic coupling 15b may be provided on bottom
12b for interfacing with a piece of processing

equi PREteing agair %o Bfgs! Bageneivater Yorltmawn o frthdrdndhides door 16 for
O her confrgurations of frant Oﬁgnl ng . cont a}ﬁnﬁrs t hat

sealjngly elogine casm Eorioh3. JAor (P ErnarHly melydes chpssisi i graving a front or
a&a{mid%% deebared uh&io@lsme ane Fgﬁﬂ @fdalzbyncm'hes pmzs 26l covering
U S. Patent Nos. 6,644, 477; 6,267, 245; %W%F
I@tci_z@a mehanigme £8, W@@h % aper@ﬂbmoqueyml?s é? E:S‘Hnaﬂaéel 26.
! P \eRBddeQitth d
SETTER, oS oty RN Bl 08, Sl e o
frsne #@ ircenclosure Reftisnrlizn @nagamnwtv@fm Cg§1101!§ (agt dlematedm?af gngaging
&'T%n{egﬁ'gﬁfh ]\Qe.f%@r fﬂel&n w%%g dQPEn r s%e 25 %P gb&‘gh@ Various
0SI ng Een ront g genera y i nclu
cﬂnﬁgenasoﬂss ofiasnch gwafef roushionsr arcesi¢seribagdr insthke reforenessd previously

aé:k oge nt%{ efsr&% 22. Front side 20 includes panel
Aol Phﬁ PN " mechani sns 28, which are

oper at ed t hrough keyholes 30 deflned [ gﬁl 26. 5
Seal %@"emgmoa«/iod“@as & B FRE 4t #RoT &5 g FR%W‘P Gt PR 26 so as to

S08Ee ety aRahdNAGY 2€NIRRKINY! héchdRiShs 28I M@ dHbddiment of the
encl osure portion 12. One or nore wafer cushi ons (not

wupitioneasyeplly il rotpiabimennt 84+ lnighing gnaat.dpighing aempprs 54,
Rt MDY % qg. L ﬁﬁ ﬁfeclfahﬂﬁls 38 af¥f geHQAMy JRitioNaT thlB§r enclosure

conf 1 gur ns o waf er cushions are describ

ed
bhev 1’“@*1@ Fi@fﬁ*@éﬁ’mﬂ@’%ecﬁmf ShassinorIsoneer eerTase b pFpasgl 26. Posts 66
%gf pry o tho T g?trl é 0 1Win tgoogg.{r&ﬁ sul%ace?ﬁﬂfaﬁd ifther 3%®lce 65 of

ed WI out cover SO as expose
paeLG. r@tﬂearhmrﬁizmta glgngateasiathé Tig wle@?maissﬁﬁ@remdmglyaﬁcelved $0

qppage § 59f mggaserﬁlggxquEIe qp tl%eﬁ%ﬁl +aece. chide nstrained from

e cam ng arns atc ing nenbers
bbyeman dn bhadi mgs sjpeitiog. Saitchl atshiznge fewkwmninghs ZZ&laldafectwn

ener oor. encl Suke ich is
I?CIIF@ b&f&g%rfac @%Sls{g dausn%‘a‘lrsSur 8f$%lﬁeir@surface

65 of panel 26. Posts 66 15 are prOV|ded i n_door
enc| oBambogimenis efithe myensien aedspidierd indiss. 6andhdesiifipmembers 67

ﬁ*l‘ilf( E@ﬁfovﬁéd oh 121008l 53Cexidnding k}le?éfﬂ%‘l @?enlé’@é%m?éc@ @g %T @hasms 18.

slots 67 in which posts 66 are slid gagp recei ved
Resilient anespbeny A8 152 earee thatdeplafungtion Pﬁ pening ‘«tﬂwetu;(ls generated

t@ﬁﬁﬁ%ﬂieﬁﬁ%ﬁ : ?@at&dﬁ% ﬁ{e&aﬁﬁﬁséef ahd ﬁgﬁ fals8 qbrvg@d’ %Mreélﬁbly locate

axl s I rect ) Lat ch arrrB are |located in th
Rtcinares 47 intheiZorxis girdction. gawill bogppassiateddhat sesilisnt mpmBes §7 may

18 ixﬂ@ﬁaﬁﬁ 'f'&-?neﬁl'gsf cﬁl%ep@c% Wi RAGLEE 82 or may be separate components

attached to latch arm 52.

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 wil! be appreciated that in alternative embodiments,
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20 I n enmbodi ments of the invention as depicted in
Figs. 6 and 7, resilient nenbers 67 may be provided
on |atch arnms 52, extending therefromto engage
surface 64 of chassis 18. Resilient nenbers 67 may
serve the dual function of danpening vibrations

egng%Rz@to?%thé;' Wk B¥reOBI Bdds Qtbt Rtehdta@hihg gva?emﬁmm am 36, may be

al so serve to nore precisely Ioca% ch 4
m’gmgec!;;p place pleslgt cwith dhe sgie simylyr gifect %chmg members 54 are

HORGES %ﬁl&q# érﬂla'fz Steiich B 57TE ﬂpgﬂéatﬁz 11§86 1&5h1ﬂ§ members 54 are

|ntegr orned as one £I ece with Iatch arm 52 or
em&gndbé msiam@tccbbwtppmﬁﬁ S0 8% o £BERRE 1ate)) TeBRIYSR repesses 42 in door

8 54%; P of {‘z% 3{%1’}&{'6 Eﬁ%ﬁpt mBﬁUé AR MHRPIE. 68 some

W X en surface 64 into | atch
enisidisents lﬁé’hmgatenfmeraihmaﬁmc@,@ln@rqutylguam@mbb’e Latghpmechanisms

rti o 09 _ at.. k&R
4t GGy BRL BB RSl Y 5 0P N, Seily g 00072
&idh 36 w[hB:hgtes‘igfeﬂlté ;hemmér gfithetistan iteation as! Imealvw 5@1134 lscorporated
ot.ated and cam orti 9 I
e feSip oo Ry ire e i R AR B bl .8 prend i
62l Atthe/ @odr @nélagird D tHe p&'n dtracgmﬁnandtthm nbventtheiZ bfirection, away
otafion of can]5 |ate hat
pdpe cantaiRer PATIH %‘l’"‘[ gle do%r 18tod$€:g S?C}]éec% tllle seal with the
&dr%&ﬁk{) e Tmtbaﬁmdgess g@lteraaytdemlbadl lin tLh& MyNﬁhéﬁghﬂﬂarﬂealable
0 ma e _proyvi ace /6. W th t
Zrngoiebls, Cortpiges, Haying Pﬁﬁfeﬁrefnaaé% Reghianigh BngjTaaed gormman
alsigtbs tagl the st HplibAosN 2Rd Rhidh2is ko ARBY dfdoporatéd @sein by
| at'chi ng nenbers are extended and retracted by

Tedgrenrear ms 52 so as to engage |atch receiver recesses
42 in door 5 franme 40 in order to secure door 16 in _
pl ac eReﬂanmgaio&stnr Eigpdt b8, 4 SpringrbSsiontbe fambolibiadeg spring 80 is

I at, r 54 i ncl S

% ci ﬁgﬁ@ﬂgg r?cﬁimge&g holfgtlﬁ% ?\%ht\{g %asﬁ% %W%Yso generally
ﬁicﬁﬁb@?ﬁ'&lﬁi Imrr]ﬂ;bxﬂl dﬁdtsecdibﬁy ﬁsnﬁﬁ 806 Ba?rmtgﬁ 88, 8¥0 Bre7@2fed at each

0 ic Q wner t he iNstant
P Bt Ppiarpoxii 1o LB oege s ooy BEIRep PRy Myt pends fom
Egh ﬁsoeﬂ'gﬁe biinaly 48 1‘5 Qt?thlﬁ@lyhaﬁlﬂbteﬁath?ah:qﬂ gvhehleatendx fingm surface
to extend first t he, door C

ﬁﬁ Bhot pessiyis gl erhgh mf%af’f% A pSior 45 b 56 and Belofinety,

nRPhandyay 28, f toeadt ARt Gadtadonar fapaed Ipeﬂtlcbrﬁs qmm}elspcndmg to
oor_into. the door fra and.secure t

t h
Toed G SRREHEA TG GIFSe B oerar oAb e e o in
bbpendinatu, sNPateﬁlt &;I%cét% N&eﬁj/ﬂtzl,m eﬁflamWMR DOOR

Cont al ner g roved Lat ch Mechani s ﬁg \%Pﬁ c
RO 14 B0 TGS NERCITANISE) Pt isriohy i copers o
bR pﬁ‘és%ﬁt it ohi¥n bCRE AR BLLRcOB681ed hBin 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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15 reference. Referring nowto Figs. 2 and 8, a spring
58 in the formof biasing spring 80 is depicted
according to an enbodi nent of the invention. Biasing
spring 80 generally includes a main portion 81 and
secondary portion 90. Bushings 84, 86, are |ocated at

&mﬂ%mngrafe@tf folBitRatiRaE in eRiddorti®sh bﬂ@r&g 803 tHaﬂhﬁSr akth}t during
couple ca

on post_ 87, which extends from m 5
griting olatching queshanign 26 beivaen e S i’z‘ﬂdé&c%dt ﬁV%?ﬁsRDS%ISRS
whi ch extends fromsurface 64 of chassis 18. In
oper dini enthoditeents qfald inoentidh wharecit isalesirable thipasvideoan el trical path

R

élednwﬂya:bﬁ(h&dv@m@t@hiu QB 2s eBbaheRY iHeatloplastioD Becotlédrapbrtion 90

Rt B o B e B Sk B B 16
&%Eihﬂ\é@ BlobENHeA ot N6>1dVEigant wivh HIGWVDE SithYwafers 15a

the owners of the present Invention an heregy fullg
SRRSOV € FpPein | bythe eqndpgiveavalfm ughipn fRgages thp wafers and a

%Haa@lwz%{h 19 hrdviRaRF S Aatwd Y &NEdnP50. C8E6 304 hen RO With an
I&SI;? spring 80 is attached to, or is

¢1mtégef1b'|grvmﬁ kb the metiphardBeRAIAMARI n portion 81

at bushing 86. Secondary portion 90 is resilient and
may hiavie ambedi@entsqirHigs) 3cna gt dott 7636 proviidetliwith 4 painefi dempening

orti 81, due to 30% to 90% s I CL 0SS- tion
Bt ot sl orBormatide L PIGD 2, 04 SpRes 1firs Rietersoly
idtdoedllyl Srolded éh \vael pidde aﬂttﬁ{:)e&ﬂi 507 ButQRayp kIBY ibd edpdrite atrpatstes. In
98 extendin fron1sur ce 6 of cgéssis %ﬁ. | 02, 104,
BRFSFION; 8% Carl 0ol AR Pa«% approagiiey, gﬁ%é ffig

gfﬁ‘ngcmof Bkt Mi%*dg@tdrﬁr&ghﬁ ummma @pbatnh @5Vlower @D, SAN bdhg f@Dwer 69
that may result durin shiftin | at chi ng %%ha ism

mvfﬁeﬁlﬂlé% rfotthe epd (18, g%l @E%Aag ﬂ%W@&SSﬁ%&PW SAnd) gxerts an

aRRasth freRbent oF bk LY ?d’lfo'w@ﬂémfﬁy lifcrdasing @Sdtloab ITRis itreasing
provide an electrical ground fromwafers in

frission dendaite dpceleamesn gﬂawm (é’sllnnagc@ﬁlopﬁb feghjongy itggoves further

PRAe AR moz 8l el Jﬁe&%k Yo RRHREHE b ¥Ger Bk EHoBk forSdd@hd @bration
carbon fill'ed thernoplastic. Secondary portion 90 ma

plethe|eag tof iteaatll yMetsatiere enyed ynd Hifneey &8 pigvidedgon each SP%ng 100,
@g@x‘gﬁﬁw Ee\htl‘i%ﬁjﬂ' RoRd &P aél'@o ﬁ)Vchee? QEteefdr holding the

oor I's engaged with enclosure portion
fRcheinisin oloe @Ngred Pasitiow phor cad follewed 68ris pogithened st gither end 102,
| n
T e i
Parvidsd drdy rhend dAYayerhlyniat indi04 of slot 76, if it is desired to prowde

deceleration and dampening at only one limit of mechanism travel.

Overall operation of latching mechanism 26 is depicted generally in the sequence
of Figs. Sa, 5b and 5¢. In the latched, or first favored position as depicted in Fig. 5c,
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



10 electrically grounded key by the robotic handi ng
equi pnent. In the enbodi nent of Figs. 3 and 4, slot 76
is provided with a pair of danpening springs 100
extending inwardly proxi mate each end 102, 104.
Springs 100 are preferably integrally nolded in one

ReRads26Rs SRRkt ihd BiXt Bld%eco FSRARRIRLBons of Figs. 5a and 5c,
structures. In operatjon, as cam50 is rotated and

I
BERPPHION i bEsing W@“@?st"ﬁ@ﬁl%wﬁ?b@, the ggving gerts of latch
HRhhRem 19Y) GBS e@RGRY FortRAdod 88 bikSing OspPikl %0 @A MVibrations
fol lower 69.” As cam fol'l ower. 69 noveés closer to the
generated 2s thegaechaypsm rrgelies dhe lanitsopeedsed outward, and
exerts an increasing anount of bias on cam foll ower
69, thehebyorhpsieeRsdangfitd hatih @by bEhthsidédG6@a8itade thermoplastic

friction tends, to decelerate follower 69 in a )
i d gl MaSing Fhasaelerition SiReIo BF o f Walsh&PRPRRs Desirable
tﬂl@fﬁ)ol;()ﬂa%s *BEAdORELE bogethretibRiBhe CPREINIR Mcaftlon fiber filler or
shock forces and vibration 20 at the end of travel.

MEoBpeRrer fligrRalyethraimidrs(BRE)y Pol¥cashangte pe @thshswiighlg thermoplastics
ARtd ReerhP knowPhftaE M.ngl y shaped with cam fol | ower 69
SO as to provide a detent for holding the nechanism
at a favored position when camfollowed 69 is
positioned at either end 102, 104. It wll, of course
be appreciated that in other enbodi ments springs 100
may be provided only at end 102 or only at end 104 of
slot 76, if it is desired to provide 25 deceleration
and danpening at only one limt of nechanismtravel.
Overal | operation of |atching nmechanism 26 is depicted
generally in the sequence of Figs. 5a, 5b and 5c. In
the latched, or first favored position as depicted in
Fig. 5¢c, spring 80 is 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
counterclockw se directions. In Fig. 5a, correspondi ng
to the unlatched or second favored position, spring
80 is past center in the opposite direction and is
biasing cam 50 in the counterclockw se direction. As
cam 50, and by extension, latching 7 nmechanism226 is
shifted between the first and second favored positions
of Figs. 5a and 5c, main portion 81 of biasing spring
80 provides velocity control to the noving parts of

| atch nmechani sm 26, which secondary portion 90 of

bi asi ng spring 80 danpens vibrations generated as the
mechani smreaches the limts of travel




5 Various conponents identified herein may be nol ded

fromsuitable thernoplastic or other material having

characteristics suitable for use in wafer containers.

Desirable thernoplastics would include

pol yet her et her ketone (PEEK) with carbon fiber filler
VWalat iscMiledispowder filler, polyetherimde (PEl),

pol ycarbonate or other suitable thernoplastics as are

generally known in the art. 8 Wat is clainmed is: 1. A

cont ai ner ,f i ! !

axi a?’l y aﬁi"éﬁ‘é‘g’% %égtﬁled?nﬁo 4 @[‘%Wa‘?ﬂ ‘gf{feesgglg%{e %lg}/a%}{kned,

ar r apgrratiytpardlbspacdil pan arrangenqent, shagntainer ecrmposng: e

portion having atop, .a bott a pai.r of opposi,n

51 ded? CnelosleaposiRn hainec 2BPLRT, & Byir PECRBPIDR Sa e bpck and

support ighg,lﬁg fRigl osure; a kinematic coupling on the

bottom of the enclosure; and a door for sealingly

cl osi ng t #deaspens Walonsuppopy ihg eagdosuseichassi s; and an

oper abl e [, 47 ' : I.Srel Al Ui NG a
cam sel ctfreapitBEhaR SeRobitf e RS Rkae i
mechani sn Bedrdeesealindly closing flevoper droppeinmprsimgand a

second favored @Psi.t_i oa, t he | atchi ng nmechani sm

i ncludi ng a bi &8> Mfing having a first resilient
portion oper abiyoresbpd Rethingi héthhkiem Ganhaddsdihcbiigsiam
and di sposed to provide a biasing force for [

urgin
the latc h$%@§tiw@ag‘aﬁia§hw Shiklrter 8 wg@e@%smibme%aﬁgﬁm
second f .afﬁgfr%g ip089§1'1 S:?daé:‘sce"coﬁ@ﬁvbl_%g ?)Béiﬁcgn, rl'ﬁ‘e(cjllaéﬁi Thechanism

further inc ng at [east one vibration anpener for
danpeni ngin¢ludingta boangyspriog Avwdg wiies restlésnt portinh aperably coupled

nmechani smi,s shifte etween t fir and N

f avor ed p‘é’ét]?‘tt oD ahd (e phassls H@&g@ﬁ;cﬁ%spr%ﬂdéggﬁagg@gome for
sl ot def i a@thgttheragihihgvh Edhahilsimabwand@Easiecione firsd ppdsicogd favored
ends and the | atching. nechani sm ui;’% herlgfonﬁri ses at, .

| east onePOSURNErF 1aching MeghepisMAPRRTTRCIUGIRS Rilg3shgns,vibration

Cam | YSRGSl B AL [l
mechanism is shifted between the first and second favored positions,
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 at least one vibration dampener
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.

2. The container of claim 1, wherein the vibration dampener further
comprises a second spring disposed proximate the second 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 second end of the slot.



i ncludes a spring disposed proximate the first end of
the slot so as to engage the cam foll ower portion and
exert a biasing force resisting notion of the cam
foll ower portion towards the first end of the slot. 2.
The container of claiml1, wherein the vibration

danpgner A%Eﬁﬂaﬁkr for H@Eﬂ x U?HWeé R AgkislhyS Q864

proximate the secon slot so as to  engage
t he ganerdlylpacilel sppoudtapert arrarieaicot, thescoplamsr agmpTRgs

gawrdlgiphuilet sppodar it _
{ho SotiaB e arkiad op YR, QT P Bk B Bk ana

hol damhepen flnyr al ity of wafers in an axially aligned,

generally parallel spaced apart arrangenent, the
tgeﬂqu?qeswqufsugﬂoréﬁblﬁsg @Uortion having a

cont ai ner@

top, a bof i9Bhadk ARblin®bn ARMBELAGT McltBBlos@ebar@k and
an open front; at |east one wafer support in the

encl osur ea deprifprasatingly clesiop terigen froph@MisISingm of t he
encl osur e; andacH’%SSqQ qfor sealingly closing the open
front conprising: a’'chassis; and an operabl e | atching
mechani sm on tdeopehebslaghingahactamgn an diseohassi mchuidinglaycam

rotatable to shift the |atchin chani sm bet ween
et craiourbbie 3 o GulbRaehoirE Fpen e on
the | at chizREreAPEIAM S18 a $06hIRAVHEd Bodlias it a®Rinl Mechanism
having a first resilient portion operably caqupled

with the oghdings hissingspass havingd fimt ssscabiperyon pprrally cqupled
bi asi ng f r.gl ; i : '

t oward ea‘gﬁﬁ &J%em#i t%%%g&sde@%%gé¢%dor egé19 biaSihg force for
posi t i onsyrgingeht ltabinigngedmecivantowandfeact diithe first hadisenondafavored
| east one vibratjo danmpener. f a ni.ng Vi b [ .
gener at edp%f'fécﬁ‘s’tth% Pqt%‘l”lg:?ﬁﬁcé‘am %‘&ﬁﬁrgﬁﬁ?‘r@ng Ailp ?Ségﬁe Fibfation

bet ween t &gngienksStor andp&aOnbratiaioscBeraidsiicnaislatching
wherein the at_ | east one vibration danpener, includes a

second r eBFehagisin is shifted berwsen thedirgiagd sergng fvorrg positions,
oper abl y @ﬁ&@inqg%gﬂ lFﬁt Bﬁ@viﬁﬁgﬁ§ B8nfineRinclu8ES §@bnd resilient

separated fromt ocation wnere the first resilient
por ti on i portion of the biasing spring operably coupled with the chassis at a
location separated from the location where the first resilient portion is

coupled to the chassis.

4, The container of claim 3, wherein the door includes a wafer cushion
portion, wherein the cam and the biasing spring are electrically conductive, and
wherein the second resilient portion of the biasing spring is electrically

conductively coupled with the wafer cushion portion.

5. 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;

a kinematic coupling on the bottom of the enclosure; and
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coupled to the chassis. 4. The contai ner of claim3,
wherein the door includes a wafer cushion portion,
wherein the cam and the biasing spring are

electrically conductive, and wherein the second
resilient portion of the biasing spring is

el ectrical hyor f&%gl%‘gtw h’l%kﬁ{%%%leﬁ%m éo'ih fgvef er
cushi on portion. 5. "A contai ner for hol ding a

plurality of Wﬁﬁ@ﬁssmndan axially allgned general |l y
par al | el spaced an C

conpri si ng: ApEhg agseulr%{eprlmgqg&ﬁgﬁlﬂg \(l)nfﬁhe ccf'lg% Bgﬁldmg a cam
bott om asenmmelpfrombleso stgﬂshajle&hlr@ rimhmandbetmn apest
front; at_| east aone wafer ort .in.the e sure
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conpri si ng: chassi’s; and an operabl e | atching

nechani snwih thdeéb¢ ehapsit pnstdisnpsed onpvides b@ﬁlﬂﬂe dorge for
(01 20204 CulhaShE Ll il AA0NG IRTAANLAR REL WRARCBN favored
avore

first fav osl t'1°on and a secon position
the latc hpcmglom (xhatatcﬁlmg mamlanndmﬁgrtbnrkmnamnsngg srmailsnt@ dampening

having a first res nt on Q

e e it iRt 8 Bel el B 66 aps of
bi asing f Qé’n%ﬁitédlﬁhenl«thgl%lﬁﬁﬂﬂdh@hl@ﬁl1@&11ﬂ&99@1ﬂfb@ﬂﬂhe first and
toward each of the first and second favored

posi t i onssecorfbiavated RP#iOMeChani sm further conpri sing
means to danpening vibrations as the |atching
mechanismis shifted toward at | east one of generated
when6t he The odnitaiger o chanSswhérsinghe ¢atneuasm1tmtetsm defined

first and nd,favore 0Si ti,ons e

or ot wiR SR HEPRE SRR b SRR S et SRR orther
def i pafiprises 8 10ash oid raharaﬁlyrsﬁaatﬂa (htH@gOdTeh IR augn filidsrer
and the | atching mechanj sm further ﬁﬁnpr|s s .at | east

one Ptigp § 1¢3F1)§¢qgé&%”l 18 thetletiind gvharein thayneegs for dagpening
foll QWUO PRl lddeda ?Cﬂ %s&i@@ﬂﬁﬁté tRe iRe efd S th@8idt so as to

wherei n the means eni ng
engage the cam follower portlon and exert a biasing force resisting motion of the

cam follower portion towards the first end of the slot.

7. The container of claim 6, wherein the means for dampening vibrations
further comprises a second spring disposed proximate the second end of the slot
$0 as to engage the cam follower portion and exert a biasing force resisting

motion of the cam follower portion towards the second end of the slot.

8. The container of claim 7, wherein the latching mechanism further
comprises a biasing spring having a first resilient portion operably coupled with
the cam and the chassis and 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 biasing spring operably coupled wit the chassis.
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vi brations includes a spring disposed proxi mate the
first end of the slot so as to engage the cam

foll ower portion and exert a biasing force resisting
notion of the camfollower portion towards the first
end of the slot. 7. The container of claim6, wherein
the nmeans for danpening vibrations further conprises
a second spring disposed proxi mate the second end of

t he 8l ot Tharcoataine ofplgiaw8, wheseipdlm dask inslides potafar sushigry
exer i.asi or.ce resisti tl - :

For | Suleh s AR B R RE IR Rl e icd {Robfive and
8. Twhereinhasaeond akilichtgionioh ofthebiasing springlintletiriogly
mechani sm furthe G ri ses a_biasing spring having a
fi rs‘for»da%tmerye‘mup%srwﬁgtﬁe Wﬁgfﬁbﬁhizoncﬂﬂ% d with the cam
and the chassis and di sposed to provide a biasing
force for urging the |latching mechani smtoward each

of the first and second favored positions, and

wherein the at | east one vibration danpener includes a
second resilient portion of the biasing spring
operably coupled wit the chassis. 11 9. The contai ner
of claim8, wherein the door includes a wafer cushion
portion, wherein the camand the biasing spring are

el ectrically conductive, and wherein the second
resilient portion of the biasing spring is

el ectrically conductively coupled with the wafer
cushion portion. 12
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