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WAFER CONTAI NERW TH DOOR ACTUATEDWAFERRESTRAI NT

RELATED APPLI CATI ONS Thi s application clains the
whewsisiz7of U.S. Provisional Patent Applicati orCBEs20a4/038452

No. 60/520,817, filed Novenber 16, 2003, hereby fully.

| NCOrWARER CONTAINER WIHTEE DOOR. ACFUATEDFWAHER RESTRAINT

| NVENTI ON This application relates to seal abl e wafer

contai ners, and nore support and
restrai ning nmeans in ﬁ%&u GROUND OF

THE | NVENTI ON Sem conduct or wafers have becone | ar ger

i n sué epplivationiclaim$ dby bersefit off U. dc Prdvisiersal ®atamd Mpplication Serial

util i zi fe e nufactured in
Ne o 5@@&%&5@8 @&%sg{é&@ﬁﬁ@%@tﬁﬁy SegpasHted it bynggerence
integrated circuits thensel ves have becone | arger in
size wi'th increasi ng EIELDIQF TEHESINVENTI@N a
consequence t he size of particulate cont am nants that
can it haw reased si ficant
ana BEF haelielfi b Rife PEF RERRlnels 350 ooty to water
sup;b‘c&saﬁi ebtrafihg iy i Wafer poragiassi ng, transporting, and
storage of . semiconductor wafers. h order to inhibit
cont am nati on by
processi ng, and h 6
comonly stored and transported in sealed
f r orffenupaniungr wafes heanbabmerlsrgehat scaky aow vlitlo fabrication facilities

secured hes on. the_ open front. The door can be
COFWDA%PPB%P%%@ E%?ItP;F’ dhanuéaseed dptp pemegpadusfer devices such

as §RBEAIAIRuAs. e TKE ﬁﬁ@grht@d tcﬁ@ultmeﬁgélyeﬂgwg %Eéme y?éé\rqn size with

is an acronym for front-opening uni
inEesBig cisvitadensitigsn Aoy a Commequanoenthe gizeho fopirtglite )contammants that

G S A B AL SR Do
nebesdft§, diifng 41 Phise0Q3: mﬁﬂﬁa&% pkSbbssial] tr@sphtingh 2Rl %torage of

conmonly owned by the owners of ‘the présent |nvent|on
seirendpatevales. hereby fully incorporated herein by
reference. The doors on these types of containers are

et e i g
han@mgpmeaat@nls,a\tf efisrage wemhwniys mredmnddranvlmr&ﬂdn peaed fiheopening
wa?er cont%ners ttat BS&et a tdgort shegur%g % %atc es gl‘? {hte o%re]:n front. The door can be
typically removed manually or robotically. 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. Examples of such containers 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.

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.

Semiconductor wafers are typically very thin and brittle. As a consequence, it is

highly desirable wafers are firmly restrained in the container to inhibit movement.
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Sem conductor wafers are typically very thin and

brittle. As a consequence, it is highly desirable
wowrdoenss2zg e firmy restrained in the contai nerP€DUS2004/038452

i phi bj t venent. Further, the .wafers should be
Tt (o &tk eis PP s gkiongsh 2gaifit Sheai Babeaieayes Bieakage of the
wifee wafer. Prior art containers typically have one or

nore wafer cushioning support or restraint structures

fixed . in the enclosure. These fixed structures may be

suppiiitedt conineshdypieallio havenane rorcors arafert cyshipming support or

' . Vi p S en t.he
b 0 AR P o B R MBS e by
orfei ot @nors wfar dushishe fixpd oa dheagaur which tphevide elpour 1© theWafers when
[ rovi ded on the door so that wafers are

one support is,
the aaﬁrolrstf-‘@aa%?@ Wﬁﬁélée FigRey Moghegmmpalyebve fixed supports are spaced
' [ [ [
w108 bR ALE BT Vot s suporcd
at dasemughlyravenlylspadegd-dpartiedationcont ai ners for single
waf ers, to provide additional support along the edge
of t . . i e . i o . . .
o BT b AGhBR O SRPSY. g, s desimle i
soiffeatasks, . paradady iin Wwher icogkdiiersy farssiagleavhfid)abl @vide additional
waf er cushi oni ng. neans, that epables firm support_ and

suppRIhAl9RE ARe edasnef R avalpiplacing dbe degr iRealleviatesupaoiisfectoyy deflection

and Hrot AYENTIF e THErPr SFRA is! ARLRR i Fﬁ/h? De8ttfftive wafer
the industry tor a wafer contarner wth alternative

cusleibeing cusAns dhatnepatieanSrm sappoen aid essHioning slgrpothie ot edge of a:
cfushi oning along the front edge of a wafer. According

VlE-an enbodi nent of the invention a container for

hol di ng a wafer includes an encl osure portion having a

top, a bottom a paiSUMMARY@H THEINGEENTEONack and an

opposi ng open front defined by a door frane. A door is

seal-.ngl le in the door .frame to close the . .

s P SRRARA o 0808 e B S8 i omaine vt
alte@@tivaiwatergdghidoning mbsehel @sbles firfi€ kiwshordardd s@tioM{Lhlong the

restraint means and operabl e wafer restraint neans.

fropk edgp of @bWalehaf Aecording riaj ant erybediments of deetventiony a container for
i1 I [ jno, the door from .

o S ABa e STGRALAR BOATENEI9 9% WG A°Fhal P Tposing

sidens®badkomdoan pppaxied osn Romedetined bora dde Rané.aiAn@sor is sealingly

when the dogor js disengaged fromthe door frane and
engagaple iB{acidars fiame i ?,IB%'p'gF apen Pty theecontaieer fwgh@includes wafer

redif@fit mdaRt i BRMBcloBure including fixed wafer restraint means and operable wafer

restraint means. The operable wafer restraint means is selectively positionable by

engaging and disengaging the door from the door frame, and is positioned so to enable
insertion or removal of a wafer from the container when the door is disengaged from the
door frame and positioned so as to cooperate with the fixed wafer restraint means to

restrain the wafer in the container when the door is engaged in the door frame.

In one embodiment, the wafer restraint means includes a generally c-shaped wafer
support having a pair of opposing branches, each branch having a first end fixedly coupled
to the back of the enclosure portion and a second opposing end cantilevered therefrom.

Each branch includes a forward wafer engaging portion proximate the second end, and the
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restrain the wafer in the contai ner when the door is
engaged in the door frane. In one enbodi nent, the
wowdoensest rai nt means i ncludes a general |y c-BEOEPSIH04/038452

fer support having a pair of oppgsing, branches, each
w F%FFéHaIHgWSFFén urther dicl b %@@F‘g ‘g%ﬂﬂﬁ%&o 8519 Fnegagaand urge the
' M3 Ehéh $REQ ] ‘ffeﬁi
seg(gnrﬁ Pﬁf\;g?é P aglrc%%r Iéirvnpﬁ Egchhélr anchau&nﬁ)%ﬁg or v%? (?HCIOSure
pom@érer engagi ng portion proxi mate the second end, and
thewafer restraint systemfurther includes an actuator
di spQs d
the B Siid, Aba ORI e e HhaR, W7 HERBI s
in¢lhdesemedrospivetalyy coupded with theeideurespdatioh. "Ehé add ndaenclude a first
i.nvention, the operable wafer restraint neans includes )
englhayingaslops FAIRSNSROBTATAS 4 $oPHEORMOEME SUF BaYIBE i sHer contacting
poIt'i‘&]' AR dhh hﬁl&l i*dﬂﬁera}dafu}é' étsgﬁﬂg o@@fﬁb@c&p%ﬁﬁtween the enclosure
contacting portion and a seton pposi ng-end having a
poriadreandcthe baw forrbdasiny the armm tdherd aliefirsayoditiot. her have a
spring operably coupl ed between the enclosure portion

and the armfor%@@;ﬁ@g§ > oward L
position. BRI EF ‘ i'ﬂﬂ;.;, IR AW IN

a perspective view of a front-opening wafer container
f or Mgl Wisragpeaspsiciivg wiewadfer fromtiqpenipg iveafer qoatadmper dor hadding a single
wa\{fj ew of an alternative enbodi nent of a front-opening
Werer container for hol di ng a single wafer; Fig. 3 1is
a front elevation view of the wafer container of Fig.
2 wikip 2 Isea phospectiemuiewhf afi aterntive embedintenbofd froheupening wafer
a{}éen’?ogli nt of A vvatfer contai ner with a door
CORTALY, Oi%légﬁﬁlln@'e\/%?@b restraint according to the
invention with the door disengaged fromthe encl osure;
Fi'g.Fig B3 ds a Sextélevuionwiew off the veafwaé@ttainandBFier2 ofth the door
Fig.4 with the door fully engaged with the encl osure;
reP¥ed;s i s a sectional view of an alternative
enbodi nent of a wafer container with a door actuated
operiEp! ¢ ivaf @ctioes tviéw [if acembsiin@nt 6f hh@afen ¢emthined with a door

with the door_di sengaged fromthe encl osure; )
actuated operable wafer restraint according to the invention with the door disengaged from

?e\(/%ﬁs {eﬁ{raint means

the enclosure;

Fig. 5 is a sectional view of the wafer container of Fig.4 with the door fully

engaged with the enclosure;

Fig. 6 is a sectional view of an alternative embodiment of a wafer container with a
door actuated operable wafer restraint according to the invention with the door disengaged

from the enclosure;

Fig. 7 is a sectional view of the wafer container of Fig.6 with the door fully

engaged with the enclosure; and

Fig. 8 is a perspective view of a wafer container for multiple wafers with door

actuated operable wafer restraints according to the invention.
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Fig. 7 is a sectional view of the wafer container of
Fig.6 with the door fully engaged with the enclosure;
w@eesB579 8 is a perspective view of a wafer CPCI/HBI004/038452
for multiple wafers with door actuated operabl e wafer
restrai MBTAIKED GBESCRIBTION O VHH PREFERERBDEMBODIMENTS
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Referring to

Fi g . a.fraont [ ont ai n for ... .

o R B T P TREDPRRED B SERHTD S frgipg o sinc
wafaw @d%bfcﬁﬁ]g ﬂf—‘élﬁb@dlhﬁén‘ds mﬁ‘ﬂh@ﬁﬁ'eﬂtﬁbrﬁg’&ieﬁa?ﬂ?'nﬁclﬁ@ést drPénclakure portion

having a top 14, a bottom 16, a pair anZHOSI ng si des

129 laavm@ a tgp Bé{:k botgora 1@, anaeeé: @pp@m sidgs 1% @ﬁaﬁlg 23and an open
ﬁro(}l? }:185, ogr Z(gjep\grﬁ{egé% 8ntWa?e?|rcgi19ar1]rgelﬂ gltggﬁlr ?ne%ll }y includes

doDrJ 98 f&&eﬁl@xﬁ@y aldsingiopeh Gdas24:hBest 38 géhehaly 1ﬁ@ludes‘ cﬂﬁ@dls 30 having
or exterior side 32, and a back or interior side 3

2 frpugipr exfegior sislei3ac pushia BackATdntengr sido 8t ﬁ@omﬁéieo% mlfuées panel 36

oA PASFFHER AR i s8R RASEEEAAT cpoes 4o

delﬁaéd: lin n@neleshianistier d8tails evfdathingsadchanisnop8d dirdgisdloSed in co-
Il Patent Application_ Serjal No. 10/ entitled

peps ERM%ERPAW AR RO %ml LN?M%_NE&WN fidgd WAFER

cONIr {%ﬁ@ PRIGR YRMTERE ANIS. LF @ﬁ P@H&I@fgh@ nﬁl%P Q)rlllgthe same

ere I ncorporated herein erence. sea
dapreaa l’n]se pmed:nt dppTu@ltled )alldﬂayreb]a fqdﬂwmcdm;braied bereinthereferdite. Sealing

B ARS8 ol e it

dogrﬁﬁﬁl@dmgﬁleﬁ@og{ﬁe@&@mﬁqgw ded on the exterior of
encl osure portion 12 to enable the container 10 to be

easily d Th interi surface 45a of these hand
gri g8t h@sewggﬁaﬁebp g8 S and %.cknnlearin 45 pp Bravidsgamsihe exterior of

enél%g‘uﬂe g)ohjﬂc% oy éHaBI%rthé- Qontg‘ﬁ&o [l 'tcpge E%llgrhaﬁﬁﬁgﬁ’ diERteRbr surface

the invention depicted in Figs. er support
45anaf thesd hamdngnsy%emayﬁlqublepass atﬁmﬂedrafan sappdrosurfece 45b in the
orti and generally includes wafer support 48
co Wﬁmﬁgﬁuator mechani sm 50. Wafer support 48 is
general |y cshaped when viewed in plan view as
depi&doeeding nol ahrmhbmﬂﬂﬁelﬂ cpfailhb intertioandepeesecbidy Figd, 4 and 5, wafer
extendln fromattac yort|on 56, which |s flxed
supRprt fad %ftéarlﬁﬁo PYSSR f b“’ Besiioned by erglosurg PaRiAne 12, and generally

1ncﬁﬁéiés' \S’ﬂ"ell gu;%%rtt M@éﬁfﬁgﬁﬁeé&msﬁf% 0.2%PafERR bR VR € Generally c-

therefrom "Each branch 52,
shaped when viewed in plan view as depicted, and includes a pair of branches 52, 54,

extending from attachment portion 56, which is fixed to the interior surface of back 22 of
enclosure portion 12 so that branches 52, 54, are cantilevered therefrom. Each branch 52,
54 has a rear wafer engaging portion 58 positioned proximate attachment portion 56 and a

forward wafer engaging portion 60 positioned proximate the distal end 62 of each branch.

Actuator mechanism 50 generally includes guide 64, piston 66, and return spring
68. Guide 64 defines a bore (not depicted) in which piston 66 is slidably disposed. Piston
66 generally includes head 70, intermediate shaft 72 and wedge-shaped support engaging
portion 74. Return spring 68 is disposed between guide 64 and head 70.
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54 has a rear wafer engagi ng portion 58 positioned

proxi mate attachnent portion 56 and a forward waf er
WE@r@ansag porti on 60 positioned proxi mate the PCHUS1004/038452

end 62 of each branch. Actuyator nmechani sm 50 generally

i ncllBdasIajioneg avager, 76imadoRAe aBserisd dnr @clpsares peitieg b3 with door 28

o s SBoREN1R5 12 8 RSP Sl 10 b

52hé4d With doot 28 netdérghgedswith tendldsuae gomiagk2 shégpiecled in Fig. 4, distal
uppor.t engagin ortion.74, Return_spring 68 is

en 5%%@% %s%%?e%ég aqec?are@ﬂlomarﬁéﬁaﬁ%gww 198} ¥efeg 6 so that only

B JFO7ERY B SER A g BHRRYSD RECHLAR Mt bl 7. 1

thisgbsitiowngagr Tyispot tdstaisedfomf medop tdwadobedBon524. Wt h
door 28 not engaged with enclosure portion 12 as

depi i3 :Ei ' .br . 52 4
e i SRR ARE R0 AP 37 HLRLBRGE R fmow o
depicted ih Reg.i4) heterién fide FBoDdook ABWARsEendtad 7@ 00 aghndston 66. As door

portions 60 are engaged under wafer 76. In this i )
28gpmavpd o SaggemPB PSlon, fTaie 4 BiFioRs 66 Khde Weapidrg 64 inwardly into

ent18 g g)o?n@@ﬂ" 15! o r‘%gml #ﬁn%g%'gl %g éoﬁ&ﬁ&%?@?ﬁ nhdd170 move toward

encl osure portion ctl € arrows as
guillepitdt el pistois §6 Movd further mwasd, deedgd shipedompp@B engaging portions

74 RO RGRGLRUA od5r TD0F DRSS 74 SApfoCtiBRGIsA cais 68 tperd wafer
7694h@ @R gHeng TR AE Yvd it Qng‘hgﬁigoﬁéﬁisnﬁggtdr%d% gﬁaﬁegcg%. In the fully

return springs 68 are conpressed as heads
engagrd pasigion depic®d in Asg. i vt J666rasaised fottimpvingweward open front

e shaped support engaging portions 74 engage
24%’%@%@%@?%& nggmglf’g%?%nches 52, 54, forcing

di sttal ends 62 toward wafer 76, and engaging forward
waf droog2Gamgay de phvengaged H8n anclosndeweaition 75 whenetdnet is. desired to

full d iti depicted.in Fig., 5, 76 i
QXS VAFRAA B APS EVAHECT GRAREToHLR FPEH SWATHPoF Giae &, returm
spMdse68, CAdBRIpRGs PRIl ORSdR 70 Batard SwaRrdiE AiRRNELIEH returning

fromenclosure portion 12 whenever it"is desired to
pistenscitetoviht @ositien fdepipiet e Feprit almarm, adsvailgersh@8:di suppent @ngaging

ut oor frame 44, return, SpyJn 6 conpr.ess,
pofliteriy diedisald BB st U ST ohretiaies 3. Shetict ends 62 and
forfwRlkdl WAt EnBhSih @ PortlBs 158 shiifg PASTArd @Wayl ERint Watkr! 76 fellning to the
4. In turn, as wedge shaped support engaging portions ~
posifjory fepipigd de g dmAs|apméigmetiveto astitpeorrgeahiinis astugnre similar
' f fer. e i ng..portions
o BentBEhh LER QR M8y Y SRR AP SR oped
oufepeige 09 of dpirwhed52, 54 isg .as 4o dABed iRt @ids BRI iv&atdy as door 28 is
act yat qr chani sm 50, a structure simlar . )
engaged with enclosure portion 12 as described above. While requiring relatively greater
precision in aligning door 28 with the container during engagement, this embodiment

offers the advantage of an actuator without moving parts.

Another alternative embodiment of the invention is depicted in Figs. 6 and 7. In
this embodiment, wafer support and restraint system 80 generally includes a pair of fixed
rear wafer supports 81 on back 22 of enclosure portion 12 and a pair of operable forward
wafer supports 82, 84. Each forward wafer support 82, 84, is pivotally mounted to

enclosure 12 at pivot 86, and generally includes door engaging portion 88 and arm 90 on
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to piston 66 may be fixed directly to door 28 at the
appropriate location to engage sl oped outer edge 79 of
whe@sosess 52, 54, so as to deflect distal endsPGRUS2004/038452

i nwar d] y door_ 28 is en ed wth enclosure portion
OPPQS%% siges 8? P &hovem g\ﬂ%ag WHEU FRSAS BPIoR @) pt distal end 94.

l‘%ét%r arB'c gﬁ#l%& Yot &indacH rbhﬁ%(fj% s nés gﬁtﬂ) tthP?ate arm 90 in the
cont ai ner I'ng engagenent, this e ‘mert o
prope padiian tfagiesartioanf wafan§6 @vhemdtobr)% ismowmomed frant the container, and

Ano al t ernative . enbodinent ntion is
tOQEYids BETEHEEPGE G B T 2D low RS IR, 2t distal ends
95 HERVed 3Mard @S HhA WhicP Y6 ©IBLESS gk gq{a% b aH @%l tg%én for receiving
pair of fixed rear wafer supports 81 on
dosn ehgrgingpqbert 8&n 12 and a pair of operabl e forvvard
vvafer supports 82, 84. Each forward wafer support 82,
i al u 0
and "SooRrHt watel P h &Y bt Rk BRI BaRlot1a it door 26
reaoned Bo oird phe witfer i aeagal withwear ®6fer Aupp@6 §@s Wikth eloor 28 not
en [ rtion 92 di st al Springs 96 are
5 5%3119@319 Bﬁfﬁv%‘é%p%@eﬁaﬁr%d@m?ﬁdn i’ﬂza Ss d@@ﬂl epgs 94 gf each arm 90 are
pdsﬂﬁ)ﬁ&? 9%}(@0% sides L11RE 207 QP& ndq6 'utltbl‘fé‘ref\*5’1‘?[1 hﬁ%ﬁfotn Qrefioval of the
waf er when door 28 1's renoved from the container
walad Trothpy positihe, wafsr J6isgotirest@emet drooi nyving tpowiatd apem faft 24.
toward the sides 18, 20, when distal ends 94 are noved
| nwex d b gve d e‘ﬁ‘g;%dng deﬁagsrurggofﬁ%}{ IEQth@dﬂgtglo% of the arrows as

thereon for rec oor engag ort
deppptadaini Kig, 6, \walep8 66 dvay 2dengaps ehobeehgagngmdrﬁsm;r% of each forward

rtion th do renoved. so that the fer is
B MR 14 045 Tar el SUBBYRY B ghovemendn dogt g 4, door
engﬁ?@ﬁg driiink RseRE! @?déﬂ CouREIA P weed 3Rled Rl 0heLn gﬁgFfogward wafer

distal ends 94 of each arm 90 are positione
suppais $7a 86 ts ptet ah@jt pots 86, and dassal ands i9ﬁ!t0é rfres @0 o triove 1nward1y

- WaBF Ehiasit S P BeaBt alatie T A A SRRt Di fuly engaged

szfti@ﬁtde?{&tedAﬁ 1007, BBtHiS ARRORBRSLMDIshiANEdpRILT & Pl%r t7I Rifer 76 is

12 in the direction of thé arrows as depicted in
regrainpd forg gryingdovierdepearfong 84 bmmaf@rﬁ@gggmg ppiGions aas 88
of each forward wafer support 82, 84. As door 28 is

MoV e dit Qod? NEAGERERE dlgéngégéﬁ frbRNEnc rared?gxg oﬁng?g‘g%ﬂever it is

portions 88 are forced outwardly towa
de@miistqmnfoac weafer Uafrem thappotainer.8As @®ér 28 ipimeoed abof door frame

IRV tgjﬁ élsérv@gg ﬁdﬁgg(lbﬁ %}%g%&}gé)ogth@sg%s Sﬁ%’éﬁg 8{%%ﬂdvafer supports
SMﬁefo IZi@Oﬁ@bdi@?ﬁvo%EBér aac hamgt 18 %%écﬁm@f&@%@reﬁ?%u‘llh&nams 90

delctedln Fi g. h this fully engaged position
toyy@rﬁ, stdesd 8 R0.Rivety f,tomvaf@f 766 Hence, wafer support and restraint system 80

returns to the position depicted in Fig. 4.

As depicted in Fig. 8, the present invention may be applied to provide additional
support to the front edge of wafers in a multiple wafer container. In the depicted
embodiment, a plurality of the cantilevered c-shaped wafer supports 48 described
hereinabove is positioned in the container 98, one for each wafer to be held. A plurality of
actuating mechanisms 50 is positioned along the sides of the container 98 to actuate the

wafer supports 48 when door 100 is engaged with the container. It will be appreciated that



restrained fromnoving toward open front 24 by wafer
engagi ng portions 92. Again, door 28 nmay be di sengaged
WO p@F10832¢9 osure portion 12 whenever it i s desiPEUSIH04/038452
renove. wafer .76 from door, 28.is
th atbvl?tenﬁ:iodaag}t dFPlg 113r 1gsp§ &g&‘ 8 gnay ?J@Q@éeq llnoanmultlple wafer
cafi@in 8 M8 gianBerRPiiliih ¥Ssc8Be oLMdRhveRflon.0r Ward waf er
supports 82, 84, to pivot about pivot 86 and sprlngs

96 t.o deconpress, b ulling, arns 90 toward, sid
ouawanglppv% ng‘tég dhbre be faglded éaﬁp%vt@blsﬁbennoplastlc
or fcﬁﬁéﬂxﬁhﬂ%ﬁaﬁﬂaﬁhﬁé‘bﬁ&a&tﬁ&éﬁc@ %ufté’ol& I?@r E&Sint bQfer Q:%Hfaﬁ{e?éj Desirable

icte resen
thevrmopiastlmvwmald h&lwipppolwihemt}prkﬁnn&e(PﬁEK)t w«thatarlsmp fibeit filler or

th f
caftmeavfet Sllpr, PORE At (L) ABARELe 05 OBles Pulfabls thepmoplastis

astaf@géh@fhtulyh@lg%qﬁt}féa}paped waf er supports 48 descri bed
herei nabove is positioned in the contai ner 98, one for

each wafer to be held. A plurality of actuating
mechani snms 50 is positioned al ong the sides of the
container 98 to actuate the wafer supports 48 when
door 100 is engaged with the container. It will be
appreci ated thatthe alternative enbodi nent depicted in
Figs. 6 and 7 may be enployed in a nultiple wafer
carrier in a like manner within the scope of the

i nvention. Various conponents identified herein may be
nol ded from suitable thernoplastic or other materia
havi ng characteristics suitable for use in wafer

contai ners. Desirable thernoplastics would include

pol yet her et her ket one (PEEK) with carbon fiber filler
or carbon powder filler, polyetherimde (PEl),

pol ycarbonate or other suitable thernoplastics as are
generally known in the art.Wat is claimed is: 1. The
conbi nation of a wafer and a container for holding the
waf er wherein the container conprises: an enclosure
portion having a top, a bottom a pair of opposing
sides, a back and an opposing open front defined by a
door franme; a door sealingly engagable in the door
frame to close the open front; and a wafer restraint
systemin the enclosure conprising at | east one fixed
waf er restraint portion and at |east one operable

waf er restraint portion, the operable wafer restraint
portion being selectively shiftable with the door
between a first position wherein



the operable wafer restraint portion is positioned to

enabl e the wafer to be inserted and renoved fromthe
w@osasney, and a second position wherein, wWhePCT/I82004/038452

wafer is received in the fixed wafer restraint

por tWaat, is chimedmsr abl e waf er restraint portion is

engaged with and restrains the wafer. 2. The

conbji nat i ' I nt .

Sngtolem i e ucgj ﬁhﬁigog]nc;efraa?e'?ﬁf gﬁ&]ﬁ cgﬁt&nb%? r l{o‘ﬁilplgglﬁ wafer wherein
thdeoditmigerecopdprisenaf opposi ng branches each branch havi ng

a first end fixedly coupl ed to the back of the

encl osure_por second pogsi end . . .

canti | evearne%flcﬁcf‘?gf %ﬁ? hgyiog aDFO g‘?t&%? He P2IF of|apaPsige sides, a

a f asResd msﬁfosﬁfgg@@nmnmﬁﬂﬂee ByRI @bk fBie; t he second
end, the wafer restraint systemfurther including an

e R SST B ehFEBe P B G S

with the encl osure portion. 3. The conbination of
claim 2, avwefeimRstidiet sctenatiothe @iplobde scomisingeat least one fixed

erabl.y coypled wiith the enclosure portion and a
WalTEP LG FOHh JPAALIpLERP FRErAe VGt aestrat pUen, the operable wafer

res@t%fﬂi‘ iRRIdrOkiRE sdbdivel ﬁhlﬂ%‘fg &iil thdGod g‘g%el apﬁ{ ES?%%& wherein -

head portion di sposed so as to be engag
thejoparalaln dvathtermirmnt bertiantisi positiofiadr tohmabteomﬁ rwafesstoabe inserted and

ret fl o dto xert al&asln force . . .
reays Sf??lﬁs a tsq.?gn ggﬂtl%p\t et rthe wafer is received in
thegftk&iewaker ré@&félrﬂ? %Uﬁidﬂaiﬁe%eﬂfblé:%ﬁfemréstram bRidh ik I%ﬁéagﬁd with and

pi ston includes a wedge shaped wafer support engagi
resyeinsithhmwelsbosi te the head. 6. The conbination of claim
2, wherein the actuator conprises a projection on the

doon. 7. THGGMMRBA iR 1, Widkdh the WARE S §%%tem includes a

operabl e wafer restraint portion conprises an

gelpﬁradby a—ISh;gpedomfblesjlppDnt hating agraid efsuppesipg bidnches, 8achTiignch having
n of the arm i nc| udes a

a f?r?‘reélfl c‘BWB}e. ﬁlge %Cﬁm@?h%%%% PRSLIRRAR] ®Recqnd ogposing end

catBERNEH EHRRARI N Jea®A br&RAP AR cRid [
portion. 9. The con‘6| nati on of cc glﬁfn??foﬁ%ﬁ ?‘%ér%gaglng portion

pr@@ﬁpﬁeu #iengecand panidn gho peafeb Ir§8tr611111 péystnb dtmtearnincheing an actuator
th

d1s?§%\éé1$§%? %o Ql?gratlgé ?13%@12%% fl g%cgnc{n en(f% of k%heaf?r es 1newa%dlr3? when the door

1s engaged with the enclosure portion.

3. The combination of claim 2, wherein the actuator comprises a guide

operably coupled with the enclosure portion and a piston slidably disposed in the guide.

4. The combination of claim 3, wherein the piston includes a head portion
disposed so as to be engagable with the door and wherein the actuator further comprises a
return spring disposed to exert a biasing force resisting movement of the head portion

toward the guide.

5. The combination of claim 4, wherein the piston includes a wedge shaped

wafer support engaging portion opposite the head.



10. A container for holding a wafer conprising: an
encl osure portion having a top, a bottom a pair of
W@p(msmim@ sides, a back and an opposi ng open f POTI1S2004/038452

def i fra a do r sealin able in
e 90 iR 900 3P B M8l 05220 £ o o
thé 884 ai nt neans in the encI osure i ncI udi ng f| xed waf er
restraint means and operabl e wafer restraint neans,
the operabl e wafer res éwraj nt ne’gns bei ng sel ectlvel
t

posi ki onableecuybipatipngpinglamnd, Hhstiy iy erprabie “@é‘?frreﬁtfﬂi% portion
co&@ Sis@OR arh{ r38’ca1 § G ABEGARY IFe SRIRLrd frfigR1 Nt neans

i ng p05|t oned”so to enable I nsertion or renmoval of
a wafer fromthe contai ner when the door is disengaged

frordthe Ht?orcombawﬁloan@f slsdmt Vorvéepreis the anncm@b@patae first end
h th
o Wg%llgmtg f fé %g%t\r%?t eéf}g&% \Nﬁ ra?ld?e%1 S %gfoﬁp%sfé%;egﬁia compy ne%ﬁ% a wafer

codmoﬁngp@ﬁen, 11. The container of claim 10, wherein the
waf er restraint means includes a generally c-shaped

waf suppor t aV| n in branches

branc¢h hatihy™ IF?'tf'ogto e‘ﬁ%}mﬂx‘%ﬂﬁ%p &Pﬁg&ﬁ § M %@ﬁy coupled
bebhecnlike emém@% iBREA R aﬁﬁd’oﬁblﬁﬁﬁ%&ﬁ: RPROVLFILHS Figst position.

cantil evered therefrom each branch further including

rvvard wafer e i on pr.axi mate the second
endQl t he %?‘étﬁm%gfgmdﬂ?g g?’é%ﬁ??ﬂ??ﬁ%r i ncl udi ng an
actuator di sposed so as to engage and urge the second
ends of tdneervi@nchpationwavitya vipera bdteontoo pair fesppagag sides, a
W t the ncl osure portion 2. The container of claim
fhEPRASHZHPGR freamffr@e Sy d9ar §&msper abl y
coupl ed with the encl osure portion and a piston
sl i dably dspesdihglyrenighgablitindBe dGor [Hdige RANSRIthebp& front; and
claim 12, wherein the p| ston includes a head portion
'dlsposeds as to e, agabl e, with th
O PoSed ol e e AR ot el R M it s

andlicpRASROwWhRr @%diaint anddnasthd @prablewies ire%’érhﬁiﬂ nfé‘élﬂ@ BERL selectlvely
of the head portion toward the guide.

pogiinnahledy eizagingi andidisengagingi the wdeer fiom dhe dm fraims, the operable

oS GPREL B pHRERA USRI G PRRRY Gt o

thacéntaiher whettid 865 i8 diNeagaet ifidin ahe Ubé6r #4908 and positioned so as to

cooperate with the fixed wafer restraint means to restrain the wafer in the container when

the door is engaged in the door frame.

11. The container of claim 10, wherein the wafer restraint means includes a
generally c-shaped wafer support having a pair of opposing branches, each branch having
a first end fixedly coupled to the back of the enclosure portion and a second opposing end
cantilevered therefrom, each branch further including a forward wafer engaging portion
proximate the second end, the wafer restraint system further including an actuator
disposed so as to engage and urge the second ends of the branches inwardly when the door

is engaged with the enclosure portion.

12.  The container of claim 11, wherein the actuator comprises a guide operably

coupled with the enclosure portion and a piston slidably disposed in the guide.



16. The container of claim10, wherein the operable
waf er restraint nmeans conprises an arm pivotally
weowplsst7aM t h t he encl osure portion. 17. The CPCI/HB2004/038452

of claim16, wherein_the a includes a first. end )
co nﬂrg’l si ea"‘H’cS*BP“_c 81_51 Pgé‘f‘i {'g ‘ﬁgﬁrf’]ﬁo ea?fatog TECHRY 2 head portion
di%% 04k 160 ROARILISHIY 11 ek Bhd %RREAS He BRI hiflfer comprises a

The contal her of claim 16, further conprising a
retupr sprng gispedst yto ey & Hidsimgworas tebistizg olaysment phHittel lsad portion
¢ agrgtthe .armfor biasing the armtoward the first
ORHLitR? 8919, The conbination of a plurality of wafers
and a container for holding the wafers in an axially
al i gdded, Henensdihgr Rclaln dB, syhemsdd tixppistonainchidge mewedge shaped.
t he contai ner conprising; an_enclosure portion having
wafer Ygport ERgACINg RO °Ib8PH°SH?ﬁ@ﬂ”‘ﬁééi ng sides, a back and
an opposi ng open front defined by a door frame; a door
sealiisngl yien@agaddr & ficthiinhel , aeteih te@tiforct ideB@ projection on
open front; and a wafer restraint systemin the
the:dearosure conprising a plurality of fixed wafer
restraint portions and a plurality of correspondi ng
operigbl e ™Rl entdifst 6RCRImPIY, twikdisin thb ORPMIARN LorRb@®sint means
restraint portions being selectively shiftable with
compaisefrirarpativietatly gounledswith g anclosuigipertédm t he oper abl e
waf er restraint portions are positioned to enable the
waf gr7s t orHe&ohfdRk bed1adnd 6! FABMEOIERAMibNBI&AEAL BRI comprising
and a second position wherein, when the wafers are
a dewetantatting noréon japédd wedoad appesingiend eunpristms a whfer contacting
erabl e wafer restraint portions are engaged with and
poﬁz@trai ning the wafers.20. The conbination of claim
19, wherein the wafer restraint system conprises a

pl urlal i t yThef cogtamearadfl glaim § bafuetienvadreprisiog pospringhaperabdy coupled:"
ai.y of . opposi br anches,. each branch havin "
beRyqeB the P IGSRIERRATOR BRDIBE AT 0% S Beatbe 261 (P WErddh st ppsition.

porti on and a second opposi ng end cantil evered
t herlof r orfheemaibilatncd 4 phirdigy dfnedfediand @ chitaiver ¢br holding the

fer engagi ng.portion proxi mate the second end, the .
walgte dp aneduall %lﬂg@sg@rﬁral - PHaNeli spapsdainigt amenecmgat dhe container
Co{x@ﬁsﬁ ch branch di sposed so as to engage and urge the

second ends of the branches inwardly when the door is

engaged with the enclosure portion. 21. The . _ )
conbi nat i38rengoseeapqrion haying raeioR, édeftonstaptipof opposing sides, a

COMRLES &R &h %ogﬁ‘lg open front defined by a door frame;

a door sealingly engagable in the door frame to close the open front; and

a wafer restraint system in the enclosure comprising a plurality of fixed
wafer restraint portions and a plurality of corresponding operable wafer restraint portions,
the operable wafer restraint portions being selectively shiftable with the door between a
first position wherein the operable wafer restraint portions are positioned to enable the
wafers to be inserted and removed from the container, and a second position wherein,
when the wafers are received in the fixed wafer restraint portions, the operable wafer

restraint portions are engaged with and restraining the wafers.
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operably coupled with the enclosure portion and a
pi ston slidably disposed in the guide. 22. The
waeeovbioserd on of claim 21, wherein each piston PCDUSZEE038452

head ti di d.so 0 be_en able with the )
300?2%%8 Oﬁ&?léi%gﬁ%ﬁ i gf?%glﬁ?%\]tagz WH‘FW ﬁ’@r"g piraglssygtem comprises
a élﬁfa?(!iﬁn of géﬂr?o ! g‘r’rﬂéﬁﬁﬁé@ at® sBESIrts BivRigBShas of Qﬁﬁhng branches, each

esi stin nt” of the head portion towar
brapwhdmying 3 firffhendcfvediynecuipbad tofthebarkrf 2i2; enctosnes portibreand a second

i ston i.ncl udes dge sha waf.er. support .engagi n
orppibs dndormilevend, EHDm SBE bRt CuM At fEoR Joard waer
' WRGHiBhfe tRAEdE0AE EHAURE waRFBEHERST sfstdth it iRudi
en%%g?i{lgg&éﬁggr. ?f%l The cgn‘oi nation of cSI ai msﬁsg, V\h@%%&hdmgan
actuator ofoe reabh dranshedispased rsai a8 tpengagsnandc orgsr theeseanndremds of the
iyotal ly..couypled with the enclosure portion. 26. The
brishes RuERdN vien dhedopr Ssentee] Wik M qelose ioRiohdes
first end conprising a door contacting portion and a
sec@id opfiescambiratibrc ofrplaimi 2 whenethegach caetuatdri dignprises a guide
portion. 27.. The canbi nation of cl.aim2 further. .
onBibf Pl WG ihe R Ty SPHER AP g el i psed in the guide.
operably coupl ed between the enclosure portion and a

sepaxat e Theeconibidtidnasfroiaifno? 1, bilastin gathpis@niBcluayed Head portion

.the first position, . ) )
disposed so as to be engagable with the door and wherein each actuator further comprises

a return spring disposed to exert a biasing force resisting movement of the head portion

toward the guide.

23.  The combination of claim 22, wherein the piston includes a wedge shaped

wafer support engaging portion oppoéite the head.

24.  The combination of claim 20, wherein each actuator comprises a projection

on the door.

25.  The combination of claim 19, wherein the operable wafer restraint portions

comprise an arm pivotally coupled with the enclosure portion.

26. The combination of claim 25, wherein each arm includes a first end
comprising a door contacting portion and a second opposing end comprising a wafer

contacting portion.

27.  The combination of claim 26, further comprising a plurality of springs,
each spring operably coupled between the enclosure portion and a separate one of the arms

for biasing the arms toward the first position.
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