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WAFER CONTAI NER W TH DOCOR ACTUATED WAFER RESTRAI NT
RELATED APPLI CATI ONS Thi s application clains the
benefit of U S. Provisional Patent Application Serial
No. 60/520,817, filed Novenber 16, 2003, hereby fully
i ncor porated herein by reference 5 FI ELD OF THE

LEXFI;&I@JW% speci | ca ﬁﬁhﬁﬁ%ﬁ?&p%%éfﬁmT

and restraining neans_in mafer contalners BACKGROUND
OF THE | NVENTI ON Seni BERALEDAFEL “INdve becone

| arger in scale, nowwth fabrl catl on facilities 10
comThik ypplicatior tlains30O bemefivaf 1S Rrovikienaldatehtidpplicedon Serial

N GegeAR 7 e Mo e TR e D iR EhSn g rferonce.
becone larger in size with increasing circuit
densities. As a conse&iﬂhﬂc@lﬂm@ﬂéﬁ@ﬂ particul ate

contami nants that can destroy a circuit have

decregds Sﬁ)lleﬂﬂﬁi relafe@ B deilabla RATS béntgihersaint mbud glecifically to wafer
control . hecessary duri ng al | phases of

S‘WH%P‘%F&‘F?‘W&E “k?ﬁ’@fd@%ﬁﬁ@mt?‘ Hfsporting, and storage
of, 15 sem conduct or mafers In or der to i nhi bit
cont ami nat i on by BAGEKGROBNG ] ' i
processing, and handli ng operatl ons, vvaf ers are

COMBdthikoridubof Glraﬁfbdhatvé BERRIThR6r ihRcA€3HoR0with fabrication facilities

front-openin er containers that have a door
coppBoRly gtiging 39@ HER Wafers Rbegpamaches intorseamicrgigpciprgeviges such
ad MR ArcuREOYRinfR Al didéuiy thERRNes Gavd Becormt @Ji‘géi\/%{ §ike with
contai ners are known in the 20 |ndustry as FOUPs
ingrepeing ccuhdensitishy A dtonteapence.ofe siza g prtieplalg Cﬁ%fam%fa that
cﬁ%&?rogag cf@‘ﬁft OflY defealeli OREAIARARY Ndnd R ﬁ!lgtl&% control « is
such containers-are generally 'disclosed
n¢onsserysdurnm alhphaies of Gragyilactyring, mBoRER ABNSIOIIES agl storage of
M%maﬁﬁm%%?waé¢010 008; and 5,944,194, all of which are
conmon owned by the owners of the present invention

and mhlch ar e, hereby fuII i ncor ted herein by .
" of oWFEr topghipyicopigiination b rpée@u@ SOBRPREFEne, and

h&1dEnP BEsrAt G, Whieh AOORMrhénll Blotddlae @@ngphﬁeci inhqa¥ed front-opening
precisely p03|t|oned keys that |nsert into_ the_frant

wafer erriaingrs that Hayierenr sequzgddyy ltghes on the open front. The door can be

typically removed manually or robotically. Such wafer containers are known i 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 wafets are typically very thin and brittle. As a consequence, it is

highly desirable wafers are firmly restrained in the container to inhibit movement.

1



10

15

20

25

30

mechani snms to renove and place the door with respect

to the container portion. Sem conductor wafers are
typically very thin and brittle. As a consequence, it

is highly desirable wafers are firnmly restrained in

the container to inhibit novenent. 1 Further, the
FidHeEthe $ARM SholRl H/SinRMES 23R RACKS ARG Kiay! hiake BRikage of the
cause breakage of the wafef. Prior art containers
welphi cal | y have one or nore wafer cushioning support or
restraint structures fixed in the enclosure. These

f i xeRtic®t drti bnthinsrs r@ylcbleay P bedontrackebyafeb costdordng wuppert or
waf.er cushi ans. fi on t he doo whi ch _provide
reR RO b e RSP itien TREF (s hn ek g 1§ Syprlpmented by
ofid @ 1868 A hshidvid Iix e GABNEdbr, ¥ioh iaroveﬂ @pmorot tse safers when
spaced apart in_the enclosure an @ﬁne su

55,907 B SAERRSd OFIED W PTEBE: oS, eaEa o SPpRsifs agg spaced

apaif Ehel AMIBAIrY afl SR YipSRAR YeovadA on thO et s it wilYetd e supported
prior containers are generally satisfactory for nost

ath@gmuB}(‘ yieyerg gpapethprar lcatipps.sone cases, particularly
in wafer containers for single wafers, to provide
addi While atior wﬂ:qimrs asl gamgratli esaﬁﬂfgmrpffoi huest\msﬁze rit fsadzisimaple in
t he door_to eV|a uns |sf ctor

SO, et P el T P ot Fanls PR Rgitonat

sup@oxmraloagtlwmtelo\fme\mﬁﬁf facmgsthe dodritg alteamts mkmﬁfaemqbﬂﬁkectlon

%r m SU Oogtﬂ an:dﬂﬁ‘actl; oni n&ﬁ%ﬁﬁl { he f [ ont edgﬁematwe wafer

cuusmbﬁmglrﬁéhnﬂam Senhbiles &Eﬁﬁdsuplﬁorf aed Icﬁkdllxkﬁﬁﬁg/ alfoﬁg tlae Wafiteedge of a
container with alternative wafer cushioning neans

“?%5t enabl es firm support and cushioning al ong the

front edge of a wafer. Accordlng to an enbodi nent of

the invention a confdi (OF THEI NV by

i ncl udes an encl osure portl on haV| ng a top, a bottom

a PaiHe SrescAPROSARE RBetS tHéefoed Q:fkﬂl@é?iﬁd fo aOPEES tdiainer with
pen front defined by a door franpe. oor is

a%f'é%at% grajer cushierias meant theh enadssy firpt a%vowna qyglionipg along the

FORCRE I wafthe ARHIRINE arf UibbBinehin6t HECBvARbE s container for
restralnt means I n the enclosure including fixed wafer

helding aayafer inelades aarpaclopee aprtioniaviag a top, a bottom, a pair of opposing
sides, a back and an opposing open front defined by a door frame. A door is sealingly

engagable in the door frame to close the open front. The container further includes wafer
restraint means in the enclosure 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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restraint nmeans. The operable wafer restraint neans is
sel ectively positionable by engaging and di sengagi ng
the door fromthe door franme, and is positioned so to
enabl e 25 insertion or renoval of a wafer fromthe
cont ai ner when the door is disengaged fromthe door

whiePrBtafcyes filtRd kb1sRs 6 adtQa0o aRpssl Qo vh tcheﬁgage and(a@e the
wafer restraint neans to restrain the wafer

sceenst sRdier! tmemanches WoGRly SheRgHGedpor i REresd vty 1 gnclosure
péiPne enbodi ment, the wafer restraint neans includes
a generaIIy C- shaped waf er support having a pair of
opp n bran a br.anc ayin I e
PP PRl AR 35 e AR Rl i s
inpladés aﬁmrmnﬂvoaalryem et wﬂpmlenglcem poamm ITbemmmay include a first

erefro Each .br anc cl ude f orwar
e R o B A & P BRORRe Bifh Ve wafer coptacting
pdiﬁf)@r The Sdrhamby fighet Bavelf Alpprhies opsiahludespled bartdsatiing enclosure

di.sposed so as.to engage and gﬁg@rthe second ends of
rertien addhe past UFHW%}P%N’% v ap g thefysy Posiliokngaged wit h

the enclosure portion. In another enbodlnent of the
i nvention, the GBREADESCRA B M EWGS
i ncl udes an arn1p|votally coupled mnth the encl osure
POr tFiQN: is RrPeéivERbw TG e dehihg Safer ebdainavfonHolding a single
door contacting portion and a second opposi ng end
WA ng a wafer contacting portion. The arm may
further have a spring operably coupl ed between the
encI BigLl i a grosptéton viendofhelternutivoembidimentpf aHfeontopening wafer
Ewar %Q%lh‘i fi r st Eos tion. BRI EF DESCRI PTI ON OF THE
% a per spective view of a
front-openin mafer container for holding a single
waf eFig. Fiiga font sleyatisar wpwe of ithe waferncosfaings of) Iflér%a‘f‘ﬂ‘v@e door
rﬁﬂ?@@|nent of a front-opening wafer container for
I'ng a single wafer; Fig. 3 is a front elevation
vi ew_ of the wafer cont

15 rEigoddy 2 erpnal view ner ggﬂ gtvpégvvéqfer €52 %%ith a door
a&ﬁm&ﬂéﬁ&lﬂe Rhfetreinie &c&@ﬁgabntﬁé iehtiorawiothie door disengaged from

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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actuated operable wafer restraint according to the
invention with the door disengaged from the
enclosure; Fig. 5 is a sectional view of the wafer
container of Fig.4 with the door fully 20 engaged
with the enclosure; Fig. 6 is a sectional view of an
al t ernat j HB |

door AR EEItSERION I I A 1T B i GENTS
the invention with the door disengaged from

he .
enc| Belgrriog tfigs. f7ands2.qp S OPEHEE WHIE RPYFINFHE e feing a single

w%&?taédoﬂﬁﬁg Rf en'ﬁio@m@en‘ﬁé Bf‘thE lﬂ[ﬁ’ﬁﬁﬁ’&{ gefn@ﬂ'a'lly inohRleS R @B&6sure portion
h the enclosure; and Fig. iS a ersgectlve Vi ew

laxhaamzatftep lf&mbcaﬁomemfwalrrﬂﬂ ctﬁPB%g fid#selSs 20 4 hadkggrand an open

i 8By VLI AN At 0 gty e

dEwESTbMENIGlY Eesing ePengfions 2 Hoor 28 gengraply inglydes ghassis 30 having
a%%pbp te\%{ §he %%Q%&'a %:k gno 1;& or Qfale gh N@rofht §1'd9 gb ?n:?l@fe? 5anel 36

accor Invention genera
chvering d»as oamomlatcbmgrmecpimnsms% mChhm/bpﬁgatad ﬂapugmkeyat)les 40

284 16, d D :
SR B 5 Db o35, DR Bt BRI o o
p&ﬁimg/\ﬂﬁ Sr (tidiy aPavent P@pflmaubheSexgeéanDaIlIOy i_ncl,ucitledoSFAFER

et AN LB H RS RPER TG Ry on e sam

dex bethe resit dpplRBtioramitl kerétgclallp ﬁndof}i‘oﬁtéd)her&h de réfrence. Sealing

Fron Iudes anel. ng, one or

AP ASPIHECh Y BRETOoR Pt P SPa 2k OOr Qe cheas vic
dﬁs@b/ﬁ’@ﬂléﬂﬁgncl@lﬁfdpwﬂoﬂmpanel 36. Further details of
Iatching mechani snms 38 are disclosed in co 10 pendi ng

ent: ET 5 BRI TP Rent AR B P ter of
ehﬁ@ﬂﬁd\pmn 13 foeutaldn theeonsames 10dajae assilyfhendied sEhe interior surface
BRREEAL HAR 30k DSLSRY bWl Y| ERLPYLALSSRIGY BlhcbVest i he

B

re erence ot pl cte
contemeddd at perlphery 42 of door 28 to sealingly
engage with door frane 44 in encl osure portion 12.

According to an embodiment of the invention depicted in Figs. 4 and 5, wafer
support and restraint system 46 is positioned in enclosure portion 12, and generally
includes wafer support 48 and actuator mechanism 50. Wafer support 48 is generally c-
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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15 In the enbodi nent of Figs. 2 and 3, hand grips 45

are provided on the exterior of enclosure portion 12

to enable the container 10 to be easily handl ed. The
interior surface 45a of these hand grips 45 may

doubl e as a fixed wafer support surface 45b in the

cont @i fyffratibe, wafes 0%60haY HeOinadttedMRAOS cliRide ﬁtfrnb:h&z with door 28

i nvention deplcted in Figs. 4 and 5, wafer po £%
reginred s thabihe tvatsy iy B wigh Ps Feich Fsdems P@Fﬂﬂ“&ég pESach branch

5D 04t I'Wth Hdor BEht Qzﬁéh%éélvhih edcﬂﬁﬁl‘éqﬁ&ldﬁaﬂeis depRprih FAS 4, distal
and actuator mechahi sm 50. Wafer support 48 is

exfls fdraf|ranches SPn Apeiee sprend W’fé/\?o@oslighﬂb By Gr@wafer 76 so that only
; ! 76. In
O 50T B MGl RO s o
thisopasition) wafer 76ois nsmmmedcﬁorb gwiing20vwdrd opercirenf 2de
portion 12 so that branches 52, 54, are cantilevered

t her A 6660 2858 ehgdedRRh dlosiid podionas ia tneswecwaﬁ ef the arrows as

ortion 58 positioned pro
t? @rﬁs@* Spieriog side 3f v%f'rdegm @rggwgﬁﬁ %@ € .+ As door
2P &%&}eﬁnﬁg eﬁ%&éﬁl%‘ilﬁdé&eﬁﬁhélﬁ Ipiseihd 66 21i@f m%ﬂi‘d&s bll ﬂﬂ@l‘ﬂly into

Act uat or ani sm 50 generally i ncludes guide 6
epslesuenp@Hon dAdandeteti¥h SPERENES 6 ccamrs@e%és @6?45n74%ma"6 toward
gBAELod NAL pHRAL 6k %Qve et ifrdardl W | n@%&‘: s@@pédssu%d)rg aﬁﬁa‘élng portions

di sposed. Pl ston general | é% udes

74 segacrstoped eutshedes 79 pfahranch@fd %h&g@agm @P{ls 62 toward wafer
ngﬂgé@ggngggﬁ%& lvﬁ%r gg@ﬁ%%foﬂwﬁ? r9angoRi kv%feg'ﬁpoﬁleﬂl)e fully

et wee 64 an I'n operation, wafer
engagedpositiosalepicttd iimFigns, wefer & saediained femynpping ipyad spen front

24§ &@grﬁafg%g%]ﬁ@?\pﬁ{ﬁgsg s engaged with rear wafer

engagi ng porti each branch 52, 54. Wth door
28 npot engaged with encl osure portl on de
" FPgor 2 mdy b sfsenzangd feom ghcl g RIS 1535 w ?‘%ﬁﬂtels Qesied to

rSRFVRAFhIGUIOREE (B Eiftihet. ANPYodrT28Ts WRvEd oultbofSdbot iding 44, return
only 5 the inner tips 78 of forward wafer engagi ng

SRFIEE | 68 demnpess 'éra@adrwda A9 3o iR epvay gliom guides 4 and returning

PR 6598 theviﬁvgﬁiBn E@plétéd RFi QStIh%lﬂegs WEQ® éﬁQﬁ/édrHﬁpport engaging
toward open front oor i s engaged

partiens ¢4 fisengges from sioperirptweeda? r7§<9(f ibEARcR ¥2h éw»aﬁhﬁwdagz and
f&'@rgfﬁﬁglh éﬂakgghg poﬁmné BE%E ﬁ{hvgﬁ afayrof Q@di‘erz?% returmng to the

engages eac on 66. AS door
pnmtmjdqprmezﬁ in Figa ge de ae ailtnma@‘m tofagiipter mechapisgy iﬁag Swture similar

tosfn'st‘aﬁ 66 %Medﬁéd %edtﬂ)’\ﬁ)rcfgo)l 283 e appropriate location to engage sloped

outer edge 79 of branches 52, 54, so as to deflect distal ends 62 inwardly as door 28 is

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 actnator 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

5
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10 encl osure portion 12, and return springs 68 are
conpressed as heads 70 nove toward guides 64. As

pi stons 66 nove further inward, wedge shaped support
engagi ng portions 74 engage sloped outer edge 79 of
branches 52, 54, forcing distal ends 62 toward wafer

oﬁ&sxt@@ﬂe@ﬂﬁwﬁ ®6f ORWRIFh W Rhfef %Mﬂggpdiﬂéﬁ 92N$ distel end 94.
around waf er In the fullé eng; position

Springs Aoege |°‘PPIP1P‘§ betwsen gaghearmy B0 ud FdSs 1% Hedo {908 90 in the
pPRY RGitoR YR ifls P RG of WABE 76 WRerddboP¥8 {saeMBYEH & @e container, and

engagi ng portions 58. Door. 28 may be di seng ed from
teprevide a bissing ferce tending i enk oaw 9Otowa§d thesides 48429, whemgjstal ends

W?:lte oved H;aﬁ"@ t&ﬁﬁd%&ﬂ'&a}’ 6 FoorA8 n‘.ijé}q{avgg gh& O RERn B receiving

oor rane return springs- 68 conpr ess,
dogrghgagitgpedioy®8.out war d away from gui des 64 and
returning pistons 66 to the position depicted in Fig.

4. | bpkrdlionQd SvalQUTS nSlaRE thsBdiD BRI tan&fwﬁgp@qoﬁm w1th door 28
portions 74 disengage from sl oped quter %§ (hor28nm

IemoyRe e has she svaferds Spgrged i Bar Jiaéer SPPF‘W&

apwiis e&%éﬂr@ﬁ&ﬂé@ 12 BE B&EctaH s &, ARBY ehdsT d&’%ﬁ&f an¥1690 are
returning to th 305|t|on deﬁacted in Fig. 4.

pesitiened @qu%a‘iecﬁlflfétl a2®rsorfe PRI Biprists, with mS?rﬁ}erﬁl qF @moval of the

wakdl ihis JoRitRInS Wafkr 68 idTRY rRaihédS6hn %d’vﬁfgttbx\(farﬁ%pgpﬁént%a

at the appropriate location to engage sl oped outer

edge of., br anch S ct dis

oo Ao ARels oKD ifbsacigu poBionld 2 Effopih B e amows as

depictbO BLFig. §)@atls OB of Aoas28ianasd bt cafpitg pdﬁlimils @88 of each forward
uirin ve reater  precision al,i

W&gegrs%@rﬁ% AL sclbe Bria s TG esRasn iR dodh i 44, door

| piRtitns & Aer Brdell @ubshtdlRt ia@ErdOdided N 8200 Uedusing forward wafer
VVI thout noving parts. Another alter nat | ve enpodi nent

SEOR E2 54 Je TS AOTLS Pl 80, @R (itakes Step! apes 0 1o ove inwerdly.

Wﬂér&:n@i%i’%d}ﬁﬁﬁs oNg{gafe SURRPWEfCANG af ok 28 |r€Hch€s)t§é Ry Agaged ‘
ener al includes_a pair of fixed, 30 rear wafe

pgﬂwbﬁlqpsct@fnoﬂgb'éckl @28 ily spgdesd ppetipiemiced o Igm’fel wafer 76 is

r&&hxhe@frorﬁﬂ%‘?é RwhRf dﬁﬁ (iroﬂ@:ﬁaﬁﬁy \%h‘@f’éﬁg‘aém? Bortidfls 9d7ach
forward wafer Support 84, s plvota y nmounted to

A ORI T

dedinedtto SnovArBO07h 8E6mWhE eﬁntangagmgoq@mstlis aivve® oattof door frame
nd 94. ngs 96 are coup

Gy Rr088 st dioms BOOTRTERRE PUGT i GG E R waler support

82, 84, to pivot about pivot 86 and springs 96 to decompress, thereby pulling arms 90
toward sides 18, 20, away from wafer 76. 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



proper position for insertion of wafer 76 when door 28
is renoved fromthe container, and to provide a
bi asing force tending to pull arm 90 toward the sides
18, 20, when distal ends 5 94 are noved inward toward
wafer 76. Door 28 may have a pad 98 thereon for
the@Reindii VdemisbdBticrf g sted th FISY. 161200 738Gy Yerengd@ied i Omultiple wafer
wafer 76 may be inserted in_enclosure portion 12 with
cadBS‘rm?élkeF@%B?Féﬂt@%ﬁ?ﬁa?Pet ESBYEHORs engaged with
rear wafer supports 80. Wth door 28 not engaged with
encl ¥stiows qoompbnans ii2ntifeddepic trey be mdtisyl fr@n suifablehermoplastic
ends 94 of . each m90.are 1 I t]ope ' :

o Pl Wb, 5Vl BRI REC s RpBIPL e (i Pl R psiable
thiearopl adtics fwdulie inchait egolyettierdtherketores (REER), witl foenboi Gibes filler or
npt restrained from nmoving.toward open front .24. .As .
ciitn PSR 118 atyeletintds CHny SUfatboRRF B slieiidle pipfmoptastcs

adlire @ehdrally lafownhe tiRrafows as depicted in Fig. 6, pads
98 on door 28 engage door engagi ng portions 88 of each
forward wafer support 82, 84. As door 28 is noved
i nto engagenent in door frane 44, door 15 engagi ng
portions 88 are forced outwardly toward sides 18, 20,
causing forward wafer supports 82, 84 to pivot about
pi vots 86, and distal ends 94 of arns 90 to nove
i nwardly. Wafer engagi ng portions 92 engage around
waf er 76 as door 28 reaches the fully engaged
position depicted in Fig. 7. In this fully engaged
position depicted in Fig, 7, wafer 76 is restrained
from nmoving toward open front 24 by wafer engagi ng
portions 92. 20 Again, door 28 may be di sengaged from
encl osure portion 12 whenever it is desired to renove
wafer 76 fromthe container. As door 28 is noved out
of door frame 44, pads 98 di sengage from door
engagi ng portions 88, enabling forward wafer supports
82, 84, to pivot about pivot 86 and springs 96 to
deconpress, thereby pulling arns 90 toward sides 18,
20, away from wafer 76. Hence, wafer support and
restraint system80 25 returns to the position
depicted in Fig. 4. As depicted in Fig. 8, the present
i nvention may be applied to provide additiona
support to the front edge of wafers in a nmultiple
waf er container. In the depicted enbodinent, a
plurality of the cantil evered c-shaped wafer supports
48 descri bed

D



her ei nabove is positioned in the contai ner 98, one for

each wafer to be held. A plurality of 30 actuating

mechani sms 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

RPieHiated that 6 the alternative ermbodi ment

“g%pﬁctégcrn Figs. 6 and 7 may be enployed in a

multiple wafer <carrier in a like manner within the

Sco of the iLnvepntion. Vayious, ¢ [ of ] .
! per ol i Ry PBR e e o oAl o B e e i b Gflerein the
catdifdr compfisdsal having characteristics suitable for use

in waf er containers. Desirable 5 ther | astics woul
i ncl HUBCHEIF ORI N BB DR IBEIER)PAY; O?EEB%SE%%E% %E?g‘ and an
opiposinglop&H fr6R deARePRVEI8orittahlcer . pol yet herim de (PEIl),

pol yCarbonate or ot’her suitable thernoplastics as are

gene? dodrpedlinglyrenigagablreinale dooy framatio Flosethg opemfrom; angd

The L nat | f v s atl RAstNedFREN waf

R
resinaihio poution kit atoleadi astiengpesatiopvafa testraininportiopathe qferable wafer

opposi ng sijdes, .a bagk an. Si open front... )
R AR bR g st e e ik SRR T R A EBtsiiqn pherein
tHeNpefBRY whicA &bt bARA ik MBsiBBR fof able 18O &vaferWa RS inserted and

restraint systemin the enclosure conprising at |east

regpwed froaythagpetpiney, agd !agpqqnd ﬁ)@.ﬁiﬁp@ ivhgregn, aghep yatgpis received in
ORISR MR AP R By APPSRty v e
resioains the twasenthe Waferststpigisysten inheting a gerchalyopsheped wafer support

waf er restraint portion i osi,tioned en eqath
GHE PES ShaPPRuE Tt andoh BRBVLEF oA O SR ShEdy fappled to th
baRdofaths @HeREuR Qfdrfidrd BndVa edeedrid, opifoeingtdnd dudfiRvered therefrom, each
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2. The combination of claim 1, wherein the actuator comprises a guide operably

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

3. The combination of claim 2, 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,

4. The combination of claim 3, wherein the piston includes a wedge shaped wafer

support engaging portion opposite the head.

5. The combination of claim 1, wherein the actuator comprises a projection on the

door.
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0. The container of claim 8, wherein the actuator comprises a guide operably

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

10.  The container of claim 9, 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.

11. The container of claim 10, wherein the piston includes a wedge shaped wafer

support engaging portion opposite the head.

12.  The container of claim 8, wherein the actuator comprises a projection on the door.



a forward wafer engaging portion proxinmte the second

end, the wafer restraint system further including

nmeans for urging the second ends of the branches

i nwardly when the door is engaged with the encl osure
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14.  The combination of claim 13, wherein each actuator comprises a guide operably

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

15. The combination of claim 14, wherein each piston includes a head portion
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.

16.  The combination of claim 15, wherein the piston includes a wedge shaped wafer

support engaging portion opposite the head.

17. The combination of claim 13, wherein each actuator comprises a projection on the

door.
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wafers are received in the fixed wafer restraint

portions, the operable wafer restraint portions are
engaged with and restraining the wafers, the wafer
restraint systemincluding a plurality of generally
c-shaped wafer supports having a pair of opposing
branches, each branch having a first end fixedly

coupl ed to the back of the enclosure portion and a
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di sposed so as to engage and urge the second ends of
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the encl osure portion. 14. The conbination of claim
13, wherein each actuator conprises a guide operably
coupled with the encl osure portion and a piston
slidably disposed in the guide. 15. The conbi nati on of
claim 14, wherein each piston includes a head portion
di sposed so as to be engagable with the door and
wherei n each actuator further conprises a return
spring disposed to exert a biasing force resisting
nmovenent of the head portion toward the guide. 16.
The conbi nation of claim 15, wherein the piston
i ncl udes a wedge shaped wafer support engagi ng
portion opposite the head. 17. The conbi nati on of
claim 13, wherein each actuator conprises a projection
on the door. 10 18. The conbi nati on of claim 13,
wherein the operable wafer restraint portions
conprise an armpivotally coupled with the encl osure
portion. 11
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