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WAFER CONTAI NERW TH DOOR ACTUATEDWAFERRESTRAI NT

RELATED APPLI CATI ONS Thi s application clains the
woeonsioss27ef U. S. Provi sional Patent Applicati oRCB@ISR@i/038452

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

i NCWWAPER €EONBARNERBYITH ROOR ACTUATEDOW AFER RESTRAINT

| NVENTI ON This application relates to seal abl e wafer

cont ai ners, and norepsie er support and

restraining means in-waf ﬁﬁbc%%{ﬂgggﬁslngCK@wND OF

THE | NVENTI ON Sem conduct or waf ers have becone | arger

i nThisaprplicaféan eleimes thedrenefit POH-S- a%pwsnnélsPét@%ﬁﬁplgﬁatmn Serial
f

No- 88/e2h S1 PRI RoEL M 18! 200 o Y BE GRS hln by rfprsnce.

integrated circuits thensel ves have becone | arger in

size with increasi ngFHLI2 OF THEANVIENHOMs a

consequence, the size of particulate contam nants that

ca S

PR ALl B e e LR o bRl to wafer

suppait andhesegniog meansihavdfer ¢ompingss.ocessi ng, transporting,

and storage of sem conductor wafers. In order to

i nhibit contam ngfj, d@b@ﬂﬂbﬁ‘{‘lﬁﬁ@ﬂ g[@g[ st or age,

processi ng, and

commonly stored and transport ed in seal ed

f r Semicopdnstay Wikrehavedieeama dagen ingealganew aVitofgprication facilities
com%%ﬁw St?lllﬁﬂg lé %Vnag%a tetl Be ngaﬁlﬂfgcgﬁ’%ﬁ 1ntﬁ1 Iggmg:g lhc‘f@rq}egﬁes such
as m&g‘ratad rEcsitar ’Ehémmgnatem cirdilﬁtsl thelusdveg hase E&di?ﬁe la!t\gdr @ size with

1ncrq;a@gl ¥ aggcngcgq[,{c M@%;%Afsgq? Qéq,sg&{e o nghg Ell&feléﬁd bod q%atg&gzntammants that
can @é@t@@}f &5 cRbuil Usdle CORL &SB! s gﬁﬁ@anﬂ?n%ﬁél didhcd gﬁﬁicﬁﬁ?éj cbfkrol. is
atent Nos. 6, 644,477.°6, 267,245, 6,21
nece8sa29 @lutidg: alb phasm @ﬁ&narmﬁwbt@@@m@a.smgl ﬂranspommgc hndastorage of
cog&mnl . 0 ed by the owners of the present invention
SeMIEARCHEIHESe hereby ful l'y incorporated herein by
reference. The doors on these types of containers are
opéin akrdat tod ihhibitodoatantinativineby aekwulateatdunmgestpmeei mecteyzsing, and
ositioned ke that insert into the front, .of th
handi{F% sefaions S i g CABEIREIN S g IEROUREIed 8 SHHISE B0 pening
waf#QRhtathdrd tHa€ BRRCE db& debre BYLIRIRE orP@eldpRA 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
\VQBWENB&H9€ firmy restrained in the contai ner PCT/US2004/038452
b|t Further,. the wafers shoul d be
Fartht e elRR ERE be ShiRied peinstaySos Be Bt sl bispikase of the
wafdrhe vvafer Prior art containers typically have one or
nore wafer cushioning support or restraint structures

fixed in the encl osur These fixed structures.nmay be
LB B P BB LY AV G Qe PATE FYSpiian, Sapport or
restrhﬁh? s488ires Pk B QU SURBRI 01 ARl 959 bR IbEncd by

door is engaged th the contai ner. Mst conhonly,
one bt petk wafsp @usmomrﬁax@p@rcdub dnoay which prérdde mmposmodha matfers when

ne .suppor OVI the door so th
the (ﬁ)ﬁ F% F]F (i é:oln I gte(}ﬂnyngxﬁti zié(g%fa upports are spaced
apart RC@E bﬁdl§suré/\51ﬂ1d @ndogu brtGO PV ch @B doSeiLthat ifers are supported
satisfactory for uses, it is desirable in sone
at thte@ge@ghlnawnlmpa&pql-ﬁpm logafiems. cont ai ners for single
waf ers, to provide additional support along the edge
of Wﬁlfe ?ﬁ(ﬁﬁéonftﬁﬁérﬁ‘ Giré REnEAARYy shisiadibSVioRtfost uses, it 1s desirable in
unsatis tor%fdef ection and novenént of the wafe
somg\frasesi ariesthely im water pwctamtersy forssiagleaivatars atoi pmvwa edditional

cus |on a tha abl flrn1s ort a
sunrBliefoBh i 3hdn Wakerrane di doBr oz RS vi8fikeiaw gpfcction
and -ﬁlr&E'ehMENﬂtﬂVv&;afﬁ pWﬁa&l’hts nodded tin Ghe iR@isEyt R€ann eREn&tive wafer

the industry for a wafer container with alternative

cushjping magasit |eﬁ1@b]ﬁ§ di& swpnore aRg cushienipg, aloph i frgplgedge of a
waf&ushioning along the front edge of a wafer. According

to 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 pSUMMARWANSTHE INVINTIANhack and an

opposi ng open front defined by a door frane. A door is
seghk ?ﬁés\énteﬁlg@ﬁkﬂﬂ fekR thB ‘fﬁeg@%&‘ thd ﬁ{ﬁsﬁ’? 16 QSv@aféIh@ontalner with
open ont. The container further includes wafer

altern@tsxter whfer crehdoing medne thaicermblasefiion shpptirhgnd |cuﬁn|omag @long the

tr ans, and..o rabl e e ai. nt
fronk 35 8L A fTE L hEPRHR o 2B FrofBlifent 5 ohe aenlBR i container for
holdp@si wamabélﬁdé@yalﬁamw@p@ﬁdn diaSBRGAGpNE Hott@md QQfairf dfdPposing
the door franme, and is 1g03| tioned so to enable
sides, rasacki apd a8r opROsIZaPPedf rentygafimed hyohfleerelramat aﬁx qlepr is sealingly
I I t
a0 .05 00 0 SG0IAB80 08 GO 1 At s
restrams hfeandin the @nslofwre 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 container when the door is
engaged in the door frane. In one enbodi nent, the
woaberssast rai nt means i ncludes a general ly c- BOause004/038452

waf er . support Vi.n pai r .of opposi ng branches, each
wale Resfoirt AP0 RIS T9EREAT S DO 0™ § TIReen duf trae the
secofd cnB® oTNGE AN PeP i@y FREnatheeddisoRastd IvigNdhe enclosure

cantilevered therefrom "Each branch includes a forward
portigaf er engagi ng portion proxi nate the second end, and

thewafer restraint systemfurther includes an actuator

di $PQR66eS Sniddinfent r@a%ﬁ ANEnHbEE 8 paabRNdafRdRs@iint means
t he branches i nwardly en the door is engaged wth

includes ae ah pivotadlyponpled mithl the emololvere ponthadi Hemarmomay ieclude a first
i nventi,on, the.operable fer restraint ans includes, .

end b5 4SRRI BIGH Bl BARIPTEIEPRHER Suf PEVBS POTAH Contacting

portible R YmAY Ghrtde havd lal phirN dp&aviyNeupledoBétween the enclosure
contacting portion and a second opposi ng end having a

portiggfand t biaging dretdrmrfowdred therfirshgapitialy t her have a

spring operably coupl ed between the enclosure portion

and the arm f oBRIFAPECHIPSTONTOFOYRE DEAWINGSt
position. BRI EFDESCRIPITON O THE DRAWNGS Fig. 1 is a

perspective view of a frgnt- openi ng wafer contajner )
f oF e A1 RETSRE VRIS Aad put-ppgung W%eracoﬁ@ll%"ﬁgelf Mﬁmg a single
wafdHd ew of an alternative enbodi ment of a front-opening
waf er container for holding a single wafer; Fig. 3 is
a front elevation view of the wafer_ cgntainer of Fig.
2 Wig B it BPCHpesiveaiyy afjan gigmnalive embodigient gha fropt-apgning wafer

conté’iﬂe@ﬁ’?ﬂgfdf%”ésigéle@va fer contai ner with a door
er

actuated o abte wafer restraint according to the
invention with the door di sengaged fromthe encl osure;
Fi §lig- 3 issa fropbelavaiien vigneof she pfrdernegripinglonf Kigiet vath the door
remcgjeg. 4 with the door fully engaged with the encl osure;
i'g> 6 is a sectional view of an alternative
enbodi ment of a wafer container with a door actuated
opfiabl & askeitonabyichaphen sodeedinggt o6 at wafer woptaineswith a door

actué%& gpet:rg'gle%)a%r rglstrsa(ierﬂ%%&%ginfg 8 rﬁ’lé Hi%egtri]gﬁ RH e 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.



10

15

20

25

30

Fig. 7 is a sectional view of the wafer container of

Fig.6 with the door fully engaged with the enclosure;
wanwsmsse798 is a perspective view of a wafer cearaiSmmi/ 038452

for multiple wafers with door actuated operabl e wafer

r est r aDHEIATREDIPES @RIPBION OF hIFRREFEREER EMBODIMENTS

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring to

hoI Fer%n %91 Igalfrv\&la ?nE ﬁ;b?g g?@?%%@{agérec%g%ti fer 1 %rfoi" Q?Id?{g a single
wafexmcemﬂnrrgrto g:eft@rdahdaryts ioff theuthesntdon gsmeka:’lburrnelunes hm encléslire portion

avin ottom ai r. of _opposin i des
@mgzg top, ‘géclr@t@@ Aﬁda Qﬂr&ééﬁp?$lg$w dsﬂlgefrg |aolga<>%923aard an open
fron@ QQneﬁdT(;sﬁ{cg é@n fu)ﬂ%fq‘éf ZGOWT&GJon@anJrufd hﬁﬁ}eg ?@ﬁ&‘a i1} ¥ncludes
I ncl ude 00 8 for sealingly closing open front 24-
doo % for z&lglgbmlad;ihg/ open frodt24.cPass28 gd@railyinalpdas thassis 30 having

t
o G OF X bR o b &Ny Tule SR o o R B Taeites panel 36
covérﬁr SHendt MBfNRRLETES mBhanidthe B8 2% BicAPSE ¥ sﬁtédhﬂ@&ggh keyholes 40
o

ol es 40 defined in panel 36. Further det ai |
deﬁn ghpeies! rade h &intthers dg@ilarod bt%&wahmmbéén@br@swsd in co-

il t.ent i cation Se entitl
pen%%EH{%o@ilﬁ%Epﬁt %&%@’ﬂ#% &Tcﬁ? t%%l WAFER
CONTAMERMDG)@@TREM[&H AN A PCHIN Gt MBH AN MY fileéh the same

hereby fully incor porat ed herein by reference. Sealing

damééhrfsprewar am:élﬁamreasl haigby dully Hiromouatsd heisin prasfgrange.” Sealing
meaﬂg QR)Q% ig o@ta Hi(g‘gh%{r(rl f&ﬁ gn%}ydz%zg% nt 3? 5 ﬁ?gs. ﬁ]%l}}a%hdgage with
dooBfra;rhandngc:ncﬂnsuf@cmlenﬂmw ded on the exterior of

enclosure portion 12 to enable the container 10 to be

e .

ar ﬁ%gﬁ’e A 11?1 t 15 gg? gﬁ %{ﬂl v\%?pcs 4545’1% 638 \{&lgtﬁ ?ﬁ glgéé‘@:gtenor of

encléExhe pﬁrtiohﬂZCt@rdnablB ehe lzﬂntaﬁeﬁ (1)0 do bg ehsilyﬁl{andrﬁo diteeinteriof surface
i nvention depicted, in Figs. 5, wafer sypport
45%9?&@&%% BEPS §f gtf@ﬁrmubke oS ﬁr%ﬁ@ﬁifrrnsmerto%faée 45b in the
n 12, and generally includes wafer support 48

conﬁﬁ{g} g@t uator mechani sm 50. Wafer support 48 is

general |y cshaped when viewed in plan view as

dephepiling fnan iembodifagntaofytier ingentipnadereied 3 Figy 4 and 5, wafer

supiht EE Pl Rl 20IERRyARLK A 5nOpstfR RRG0T 42 80 generally

inclpdestwafer @@pe 48hatl dntenahesclERisnb4). aF efec ampdred@iegenerally c-

shapela w}?efnr \glrenweg 61119 I%la%r {aflne%rqu as ?ieplcted 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
wengsgissmge porti on 60 positioned proxinate t he ®CTU8R004/038452

en 62 of. each_branch. Act.uator, mechani sm 50. general |
01 SaeStigh HATEA Frivt B IBereHr FRICRE Pty Laavit Hoor 28
remc@éld@@ R4t tﬁ@%fé??rs e?nggé& withQeadR Rict Eﬁgﬁgﬁg‘ﬁadﬁlbﬁé‘sg bB&deA branch

is slidably dispoSed. Piston 66 generally includes
52, f'rf’eanﬂodoqertSemmng@eé wtthfenclmurammdg%as Idawetstd in Fig. 4, distal

enag EREn e B8 Pt o ar iy a0 g o7 so that only

the inBéretips/f8 GRForRard Wt tefdagiig PORIdS W0Card ehgagba ukdletvafer 76. In
door 28 renoved so that the wafer is engaged with rear

this pegitéen, raiIgiorg npoettrajned fenumogmeiowrgmpengont 84. Wt h

door 28 not engaged with enclosure portion 12 as

depiscdoRd 28 Ns Eﬁgage&lmdi éﬁ@}bsu@@ gertﬁ,% ©f inbtha WeRegorP 45 th@“azrrows as

are spread outward slightly away fromwafer 76 so
depietefl yn Fige 4i mtaior tsideS4 7@t ddorf28r magiesmaé 70exigach plgton 66 As door

ortipns 60 are en ed unde t
28 i BYef B SkaBbfed 9 RGSH SRRER PRI 66-1dh Pbbiafy 4 inwardiy into
enclbﬂM@li)drtQﬂleDZ f sr@ntetidd . sphngd BY artBcdripresi@adRthedds 70 move toward
encl osure portion 12 in the dlrectlon of the arrows as

guidge pf ¢ tsapiptengpg moye fuwther inyyard; wedmsh@pedj gepopigengaging portions

7o SRRt LR, 5 SRk B TR vt

76, andl degagide iforward wafarnengaind psttions H& hnonnd afenTd. In the fully
s 68 _are conpressed as heads 70 . nove

engatgsé\,a?%ﬂéﬁ ﬁ'eggteé A0 Fige Sp eS8 aestiginedinm mavingtpxyagd open front
24b ré%pe@ng%gggggdm%ﬁlagl ng portions 74 engage

Sl oped out er T branches 52, 54, forC|ng
dlstal ends 62 toward wafer 76, and eng a% formand .
@Ry he dissreassasiion wicksnee nertier [zewhepevent is desired to

rem(g\%l \L&/Xfe? '78?%213 tl%oédnidlﬁgr d Q'd&)? @g i§ n{:dvg o%t of ?ﬁ&gfra&@ 44, return

IS restra rom novi ng towar open
spnﬁgsr@%rdtcmpmss emngagi Inepdsor@ ioatveard &wa@ofmmZ gundag/ 6I9eand returning

n ed f.rom.encl qsure p on 12 whenever i S
PistQRs 0r B IE GO LR FEP GEaR 198 Fr S CEHest A0S Febed Aupipgopneseing
portl%ﬁs 74 ﬁ@ﬁ%gg@ﬂbmoglo&‘apéut@f 8B 44 of HRIhEs §Pr44) gﬁstQSends 62 and
deconpress, " urgi ng heads 70 outward away from’gui d

forwn wabkTreogaging portions 5Sreprivg auewaidearysiromonaite gb crttemmg to the

e sh ed su ar.t ga
posilfhy Bhled st S0 ap ARG S ARREEL REPPBign 3958 BrMure smita
to pistoarsen@ay be fixed ,dngétl%l &l desdzs ﬁt&héﬁﬁpﬁopﬁmrldcaﬁ@h&b engage sloped
agi ng portlons 578 spring outward away from wa

outep QI STDDEDREChS Thddo e, 4 Bricdiept Qe ongs 67 Govardivags dgpr 28 is
engageéln nglﬁéﬂdo%mteopcﬁﬁ&ﬂjf‘ﬁ s dTEGHAR! a%gbéomleslteﬁfﬁ%ﬁrrglatlvely 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

5
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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
wonesohes9 52, 54, so as to deflect distal endsPER/US2004/038452

I nwar, s.doqr, 28 is aged.with encl osure _port|
PO R P50 G VB VIR vl SPPISHEE PTG Y012y cistl end 94,
SpriflE£96 @fe BIRAES beRvdeR &ch Wn"eD dRPKidéS 19 ©b, fohf%cate arm 90 in the

contai ner during engagement, this enbodi ment offers

propeh positiorafor dgeerten afiwatr Gatvdrendooha8is mmvng fysem the container, and

to pfg e tiphes HREridn R A5T'0 Rvdrd fid S0, 90, dxfey cistal ends

94 2881RIB0Ed indngtd ewhidaw ifer F5S DY 88 v@ld % ad IEIhEERS for receiving
pair of fixed rear wafer supports 81 on back 22 of

doorgiigrgiagPertiyr 88.on 12 and a pair of operable forward
waf er supports 82, 84. Each forward wafer support 82,

84 InicpehtivAl Hdfr THURLEDet Rs&RA 85 BhQodre ordr 9D &ﬁh door 28
and génerally includes door engaging portion 88 and

remeyeadh mtluhdp@mf@relssermgecbmm xeat vader ppod9 8HasWikhf door 28 not

ene R S Bt RO8R 1Bl e K s oD D428 oiarm 90 e

positiegat froRiAtd@ided 18h20PEPREhotPPSIhtarRfe Hdth ih&sBé bPFenfval of the
waf er 76 when door 28 is renoved fromthe container,

wafern dinthispeeivione walasi’ads nef reeraieed Boraimeying tyard opethiTout 24.
toward the sides 18, 20, when distal ends 94 are noved

| NVIRY dbok 0Bk GnRd R witR enéloSiire H3riity 10 8V hedliRBHoP 8f the arrows as
t hereon for receiving door engagi ng portion 88. i

depl@ﬁ@drl&ﬂg; :6; pads 88 ongloeny8isagagesdaar sagigingnettioss B8 of each forward
t d t
wafée)r(n)%uggglg 325 t I)\s &Sr %3 id HIRLE q%t%g%igg%\%?%ﬁﬂeoor o%sfr e 44, door

‘réar waf'er “support

eng@ﬁ@geﬂlom 1938 aeclogsadr eutpardly aowdid ddesdeRi 20, edusiig Forgvard wafer
distal ends 94 of each arm 90 are positioned

suppSiisPni i BIRRS0QY, ple 8goangsdisigl ends Phelearmery) ‘gimeve inwardly. -
Wafep?xga'g{}l%rf)oﬁloﬁsegf’g fard L WAEET6 ad Ho&ﬁ&sreg gt’:t)féér)]ﬂﬂly engaged ’

I'S not a| ned from novi ng towar
positipndepi2eéd iAFidodr 112 &ik fe,ll}emmedzl positibn elapllcmdun@ig 7, wafer 76 is

ortion 12 in t irec the arrows as.de cted
restiRfo P o VOGRS BRI 23N DG S GHIE 1oy A

portions 88 of each forward wafer support 82, 84. As
doQ¥gaiif} do®rn®¥ enay bt odisshgageeiin ieAcldont pordo® 124whenever it is

door engagi ng. portions 88 are forced outwardly to
desiggdcfagremgye yypteic Ay &iomy theoramnine m/;%fb%r by pgvgghout ég}c{%er frame
44, ?édéc% @i@é?l%%g@'ﬂ’d?ﬁ %oép engpth b stiBhs 88 déqagﬂn%ffo@sfaf@ walr supports

o move i nwardly. Wafer~ éndagi ng portions 92 engag
82, éﬁ,otwnpivvtaei‘t:zcvutnﬁvets%j ood sp8ngede h@sled;dmprfssﬂ Itlyerelvng aglédg arms 90

towgrgzsﬁe;s gﬁ, %(Z)Szl?\%%,}g op‘;rqw%f 876 Hixg { hl fqlill!glp gaeqs?ramt 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
wonemsmoh osur e porti on 12 whenever it is desi Pew/uSe004/038452

nove waf.er.. 76 f the on ai . dooyr 28.is .
the {iERAIS s RS indchy dep PR FEY bl et B ERBloyTin Sppitipte water
carrid® & a HREaginne mﬁhltW&ogs of BRaRVdntienf or war d_waf er
supports 82, 84, to pivot about pivot 86 and sprlngs

1o VS SREpoR Ui e PO Bl e MARES o PRI oplasti

or oﬂ%‘itrﬁﬁﬂeﬂﬁl ﬁeriiﬁ§ hA&QcteRbtits rbmtmetﬂaﬁ uBO$Hh b A %Pdlﬂér@d Desirable
depicted in . 8, the present

thennnpbiﬁt?éso Wonhij 1rt¢éu®pp®1we‘rdielteﬁlepk®waj éP%EIé) twithnedrbew diber tfiller or

carbp peiiiet P16% aSOREBmIE I abudrinle &t hfite pegpoptesics

as ate@eneRiMlyiknewarigthecarthaped waf er supports 48 descri bed
her ei 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 foor 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 ycar bonate or other suitable thernoplastics as are
generally known in the art.Wat is clainmed is: 1. The
conbi nation of a wafer and a contai ner for hol-ding 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
enable the wafer to be inserted and renoved fromthe
woanisassmap, and a second position wherein, wheRCTHS2004/038452

wafer is received in the fixed wafer restraint
por Whahis ddimedpsr abl e wafer restraint portion is
engaged with and restrains the wafer. 2 The
conpi nat *l“ﬁ%1 Qﬁbﬁaﬂbﬁno}a ﬁidn E&ﬁ hoﬁﬁ%%ﬂfe%afer wherein
systeminclu genera ape er su

the bhemtiaingr eorppiisesof opposi ng branches each branch havi ng
a first end fixedly coupled to the back of the

encl osur PR S|n end .

cant i+ ovis BEIDRER aRPT nAGR iofh AR, BoPeir of epasipg sides. 2
a fbackaind anadbpositf opeh figntiifined by pidoxt fimhe, t he second

end, the mafer restraint system furt her including an

ands of ¢ HRSTRAREHE o BRhR R JEREn W 3Tt 1B GG Ay ond

with the encl osure portion. 3. The conbination of
cl ai m 2, awhderiestiahe systeunimthe ongosise compgsingeat least one fixed

wa S? g‘{sﬁfﬁ% Pg‘g’lég:a&g&%%g%‘té%eqpﬁp b-FgS 5{?? B%gglt?l PeRfian, ‘8 operable wafer
restﬁaﬁﬂgp&ﬁbh ®BingfseldcBlEly Zhi MBRY RitR i@ d? ibstvden| anﬁﬂsﬂﬁ@s?m&h wherein

rtion disposed so as to be engagable wth
the @@erab wafr éﬁsémnttmla@tlmmmorfedrtprmabbdhp rwaierstodne mserted and

remo%%&' E’I{E)nf‘ ﬁlrelclagtagﬂé pa(.)ndfe :9 §ei%:8n(§ d{lo@ w?el%SI ?%e(:wﬁgar is received in

novemnent o por

the QiXIed evafr reiﬂﬁ:ﬁncpdiﬂﬁbﬁﬁtﬂllewpeﬁbI&W@feméstraﬂm @oRioR it BRgaged with and
pi.st cl udes a wedge shaped wafer support engagi ng

’f“ﬁ%P§&@ égﬁbosne the head. 6. The conbination of claim

2, wherein the actuator conprises a projection on the

dooz. 7. Ti eoibiHatiBRbf eRiffl, St the WARF edstatnf8ystem includes a
oper abl e wafer restraint portl on conprises an arm

genﬁra‘lﬂdtfamayed: VabTr sYPRett having aasin o ppesipg branehes, gachitanch having
a ﬁI%:P r@H&l ﬁ% Qoﬁ%le& It(?'tﬂ@ gacg\g@ﬁ{eeén% os&% &rﬂaﬂ ci g gec%mg ogposmg end

rising a door con ng po 1 'OR " an
canﬁ'kﬁ/ewd thaqeﬁsnn gaeln draghyfuitbémigchdingf € fordard aatdriggaging portion

orthg (Q gonblnatlon of . claim7, further
P rigeands (5Pfin §he e FSpiraist p1yeemh deiiiee ninclyding an. actuator
dlsp'ﬂ?@di 9@ W ® ghld A A thd&cahdd Rl EHhRGheS w0 when the door

toward the fiTst posi tion.
is engaged Wlth 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
woppsasig9si des, a back and an opposi ng open f POMAUS2004/038452

def | ned a door .frape:. a,dopr sealingly engagable i.n..

* hebdoor The SrBiatiet Bk 2 BRarTr ReARH= GRBIE » proiFetion on
theldest.r ai nt neans in the enclosure including fixed wafer

restrai nt means and operabl e wafer restraint neans,

t he_operabl e fer. restrain ans bein | ectively. .

posT | ondBp EoBPEHGRGT Ak W EgiaE ORGFeD Re tish Foppighyportion
cothp¥ised @R arth Walgﬁ QRpRASTAPIE NehSire pefichal Nt neans

bei ng positioned so'to enable insertion or renoval of

a wafer fromthe contai ner, when the door is di sengaged

frofn t he T8B0FORPiAAEOTa 0 Hal t -oMdaredh the 38 ddpdFapelist end
1 £ A e i X v r i t . i he
ol Boodip G k5] Sl N oIS B8 540 B g vt
confadingfpotim. 11. The contai ner of claim 10, wherein the
waf er restraint nmeans includes a generally c-shaped

waf gr su r ks [, I.ng. Dr, :

b atch hae egrBEREE of ofifhtr, K RaRa TRy LRHE bre BB coupled
betoker the eanloswspoeti groaridi the amm €orébi sedgenthe an povedrad theefivdt position.

cantil evered therefrom each branch further including

a fogfwar ' ' mate the second

end,%'t hegvva Ee?ﬁ?rgggﬁcgﬁﬁg ars%’gést%fé(?n&?ﬁs? 2r i ncluding an

actuator disposed so as to engage and urge the second

ends of ehenplogiremestiombariag\a ispen totfemdaapail of eprpsiwsides, a

W t he .encl osure portiaon, ~12.,The container of claim

1, rgkePa oonuaE ol Ap s bLA SRR "Cper abi y

coupled with the enclosure portion and a piston

sl i dabl y adensssbnglygngdgablyindlee d®r fiEne to olvsatheapen front; and

claim 12, wherein the piston includes a head portion

01 SPOSEd y3frSett i ARl AR Bh AUk Inclind R PR restraint means

wherei n the actuator turther conprises a return sprin
anddoppase dvdfar mstaint mebng shangpdrable evafersiestraingmeanseradng selectively

of t ead partion foward t uide. 14. The
posgipriabenty cOebane i ciserapareithe ERe’ Fout Bis JovE fas the operable
wale d6:8rafil aRG6s WA posHIBEd o €5 8RNI thsBfibh 0P ReRBRR D aSvafer from
the head. 15. The container of claim1l1l, wherein the

theontranasrwisanihei dnos i djsergaged ifeom e dove fasey 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
woamplssk7v t h t he encl osure portion. 17 The cearaiSnmn/038452

of | ai 6, wherei e mjncl u f|rs
st oG soiEn” eb sl FhohBF % nilghElugfhg head portion
dlspﬁﬁHms‘iﬂ 4300 &RAENEHIHBId With therdobsrlagd vsﬁh@ftliﬁiﬂiel deehabs iRt compnses a
18. The container of claim 16, further conprising
retugp BpTitg GiSBOSER| 1 ST bibstat ineerresiing mqvem@me%m h@ﬁ portion
grmfor biasing the armtoward the first

tow%gglll%&% 19. The conbination of a plurality of wafers

and a container for holding the wafers in an axially

al |1§ned Thyeeantainéryofelaih |18, véseaie dhapistan mchuieyenwedge shaped

f cqhtglner co rls n% Al pcl osure portion having
Wa%rsPIBBO g %aéi%?ﬂ Bt g}f SI ng sides, a back and

an opposi ng open front deflned by a door frane; a door

sedl5i nglTheervgtegady| of dlaimt hle wiwoein fiicaamudtor cdromses lagrojection on
h gﬁgn front; and a wafer restraint systemin the

losure conprising a plurality of fixed wafer

restraint portions and a plurality of correspondi ng

opdiabl efhwat@rtainesbf aiah pYrwhanm, thehepengbde addfer vafrant means

restraint portjons sel ective shiftable with
COmPRRe AT VLR Ca Bt ST SHGHRERSTn ¢ he- oper abl e

waf er restraint portions are positioned to enable the

waflgr s tTheb@ntdiserdf ethimnd, néemie thefarmnmelnéeco fitspiend tomprising

and a second position mhereln when the wafers ar )
a d?farcefrrwamgnpqrﬁen fangd ed] SGRONE ORROSIDE ATk CHBPTSIBH & W@fe?é contacting
portffer abl e wafer restraint portions are engaged with and

restrai ning the wafers.20. The conbi nati on of claim

19 mhereln the wafer restraint system conprises a

Udal i thheogorgainer off plying 18nApther RRINBFISIBE Fpeing PRy coupled

be .e??eé ol SPERTHON 1B BRSRTor PRGNy BGOSR B o positon.

portion and a second opp03|ng end cantil evered
t helef r oklje emhnmCah eha plyrekerofi wiefrsdindga gopteingader holding the

waf&@flﬁr ecrl])g éﬁﬁ)&a]?)a ?%ﬁlh ﬂgit ﬁ)aE%W 8]? AT gﬁgn t tﬂg container

warer™ res I'nc ng an actudto
comdp@ikingac h branch dlsposed SO as to engage and urge the
second ends of the branches inwardly mhen the door is

engaged with,the encl osur ort|o
conbi natTor U B? 10581%“ et & eac(’:t c? lIJ)a]Ir gf opposing sides,

Corfack & aoppisite 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
woandsioas27p on of claim 21, wherein each piston PaTiusg®g/038452

S ML I R e B
a plin@lityf &F Sdletalg I @cﬁ%fér%uﬁ@@fstha@ir@ BSdiNef 6%&% branches, each
ea

resisting novenent of the d portion towar e

brangh ihgeing 23firstrenst ey enupiadrio die ackiofilrencigsuregiontiorhand a second

l.ston i ncl.: a e sha fer .SUPPOr L. en 1N
onofiid ¥ R B, SRR, SR RSBl G0 ware
engdgind Pordion pebi@iaicthe ssond ehd)ah®wafed PaRfrhine Systend FiaiRE iichiling an
on the door. 25. The conbination of claim 19, wherein
actugtes fopcaelp beanghf dispesed tseatnio sogageonyl agpthestecard gads of the
i VO I it ion._ 26. The
brm@%ﬁ’%ﬁé’k@%%& t@?%%nﬁg%‘{gq gﬁﬁ?@# %%géélghogaf ﬁol fcl udes a
first end conprising a door contacting portion and a )
se@dnd obostmmattan obelimsihgvhereiaf weh aehatast ¢omprises a guide
oneBB e RS SPIRS D3H BRSO BBy SRR e e
oper ably coupl ed between the encl osure portion and a
sepPar at elleneongfinatios cfralains 2, viheagn egch pistoarineludeswahend portion

disptered sfoI a{sstto eoesnlg%éa%li]é 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 opposite 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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