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WAFER CONTAI NERW TH SECONDARYWAFER RESTRAI NT SYSTEM
RELATED APPLI CATI ONS Thi s application clains the

whemehsgosof U.S. Provisional Patent Applicati orCT™MOS2005/042486
60/ 630, 546, entitled WAFER CONTAI NER W TH SECONDARY

RO EE CONEANRS ST G abndi S A RIRwepr £ S e

OF THE | NVENTI ON The present invention rel ates
general ly to seal abRELAGEDAAPRLECADION® N conduct or
wafers and nore specifically to wafer restraint

systens for wafer.containers. ND S

VER BFRLT FRIET CPeERa o CSbrh OO 3P Apgjcation No.
60@438K36] NeAtitlddt eWAFER COONTAINER pswalHenSECONIVARY WAFER

many stegs where the disks are repeatedl%%Processed, .
RESTRAIN TnYSTENhasbfiled @n Navempar 21 20ahderdhy folln icpenorated herein

fromworkstation to workstation and fromfacility to
byf%%??f?y. Vafer disks are brittle and are easily

damaged by physical shock. Al so, build-up and

di scharge of stati FIERRXQERIHEMNVBNYI@NNi ty of

sem conductor wafers can be catastrophic. Due to the

del !T‘fl@&/)?es tiHﬁé:ﬁtiefl ﬁélgt%s \lé@l{e‘f'ﬁl 80a1hi1E cbniGMfGBE st M Riuctor

it is vital that they are properly protected
watférs andymord spiebifisallptoogeduresaint gysteosrfbanifeategainarnsd

physi cal and el ectrical damage. Specialized carriers

or containers agg {RD ik e AioN9,  and
shi ppi ng mfers*g’gﬁgemmwwarry;ﬂo@r‘d. the wafers

in axially aligned arrays with, for exanple, L
t wefthy- tkangformatien ofisemangonductey. walep disksi iptl 1iegrplen etcuit chips
of the containe [ ns;.fQr . su rti f
oy MRS Py’ SRR SH0, R BABEHILD ICIRT Sea
trahépmteg NOe wildrsvinksicld Banspdhéd ol worlstupipartd warksstioreynd from
provided with a path tag %éound for static
S

be
faalitysioplaeilisn Wrlsugirka anabRitieandh sastly domagerk byotyaiel shock.
AR P g RSB BB GO SRRl vates ca
becantteophiy. Diato the dplivatd eatuvetolf thideafarsf 2 theip pxirdnse value, it is vital

t he contai ner when the door is _in place. :
that they are properly protected throughout these %rocegures from contaminates, and

physical and electrical damage.

Specialized carriers or containers are used for handling, storing, and shipping
wafers. Such devices normally hold the wafers in axially aligned arrays with, for example,
twenty-five wafers in an array. A principal component of the'containers is a means for
supporting the wafers during handling to protect against physical damage from shock and
vibration. This wafer support means may be provided with a path to ground for static

dissipation through a machine interface on the bottom of the container.

The prior art containers typically have wafer restraint structures on the door of the
container that cooperate with the wafer supports in the container when the door is in place.
These wafer restraint structures function to cushion the wafers and restrain their
movement to prevent damage from shock. Prior wafer restraint structures, however, have

not been quite satisfactory in some cases. In some cases, the wafer restraint structures
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These wafer restraint structures function to cushion
the wafers and restrain their novenent to prevent
wolavags8089 om shock. Prior wafer restraint struRCT/USR05/042486
however, have not been quite satisfactory in sone
ma§a88sle thdWwah® Gasdae tdd1Bur WafRALlY G6fih@pR¥sical shock events, causing
Structuresnmay enable the wafer to translate too far
dameget foctht mpferutseprgnyadiasant wafewsk lavsemescasesafig Yater may even be

SRR 5t Sl D B GFBD PRl o s

betWREL hdjh&sst fvafdd késtralnts O suchpkgicalBi®kevemy. beconme
cross-slotted between adjacent wafer restraints during

suc hysi cal .shqack. events. Wat is needed in th

ey e I B gUER e et e Eyr Bh e for a water
carfef @iat SIRVIdt&Y thE R&re@bhioHea pRso1éME bR HAsEdMmB imBRREd wafer restraint

probl ems by providing inproved wafer restraint during
durimy liysiel ook kvenient s. SUMVARY OF THE | NVENTI ON The

present invention is a wafer container wth an

i mproved waf er re$iNRIARYSTER N\AINRRsigesses the

need of the indusStry by providing | nproved wafer

restraint during shock events, In_the invention, a .

secahaarsedrenlippdt 3 Bef cortaiper Wi apdmprrver ped@gestraint system
thep GhJREEE, ARRER P te B9 ok e R i st Mring shocl
evihie deachadaventionf ersec@siaryaiwatferstestuainiu stenadeei ineimteaposed between

plurali of notches The noiches_may be synclinally.
optviereieh ESHRIE sy Shied] Chat e R I = ggediggent of the
inveHfibRCRS S%thggwafer Gebttia! dtRiturd HBAhNS tp1RARtAbnotches  The

positioned so as to align wth the wafer ‘recei'ving
nofshest imaysbeosyredindllyo phpeil napdpdéfmed foywahe or master einverging edges or

nber so that when e.door is ful.l. I'ingly. .
suGa Gisa s Fi 1ELah e FBSIPBRER TheSt R et 18 ign jfpehe water
rec@fviﬁ$§or¥i@ﬁs‘3&f da%h ‘b?ﬁ&s’iﬁ‘é pai8 of Wafdr Wekerair® MenhBer sbitat when the door

position, any vertical novenent of the wafer due to

is §filycealingdmrengagedowith dhe englegure pf theuemdaingre thga¢dge efothe wafer is

contact the.conyerqing.surfaces.or edges r
co tﬁﬂfq& thaﬁglﬁg?p- nﬁ'\,@%&({%}twﬁ %tlyp%%qlgql g}]og%rgieg; 3{@8 SW¥er due to shock

impRERANGahY coafaRier c@isdes Ahdivafdpad wesctaihe dohoeriiimt firfaces or edges,
opposi ng fingers of theﬁgtrm[y wafer restraint limts

thegelry Henineg sefh piRyeNaRier nesaliondng 96 rthe Eﬁsmdsrsaﬂ@fer restraints
e Y o oob At DBl ) SR At bcon of

i'ng.” Accor di ngly,
theewafed beRren @fipidiepointsemid ihareby dhrticke Snhibis denafea fioan “jumping”

of a
out of the supports and cross-slotting.

Accordingly, an embodiment of the invention includes the combination of a
plurality of wafers and a container for holding the wafers in an axially aligned, generally
parallel spaced apart arrangement. The container includes an enclosure portion having a
top, a bottom, a pair of opposing sides, a back and an opposing open front defined by a
door frame, and a door sealingly receivable in the door frame to close the open front. The
container includes a wafer restraint system with at least one wafer support structure in the
enclosure portion and a wafer restraint structure on the door for engaging and restraining

the wafers. The at least one wafer support structure may include a plurality of wafer
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plurality of wafers and a contai ner for holding the
wafers in an axially aligned, generally parall el

W@ paeosBoapart arrangenent. The contai ner i ncl UPEBUSIV05/042486
encl osure portion having a top, a bottom a pair of

su}gﬂ@t%ie%s gbfii@sg aplidakly cAntbtaRaePHOsLMPtcdn Redeiv@d separate one of
efined by a door frane, and a door sealingly

ther pluedlinpf wafass.t Bhe asder Tt YHCBIdSR thdogsdias & prgpaLy restraint
cont ai ner .incl r [ nt ' :

s e c R £ SRE P GPHEER S RLET IRE T e Rl BBl ncludes o

phpglity iof Pesilitiht afunkagagigsimembers agiangel sorthatenfitshipluckdioy of the wafer

for engaging and restraining the wafers. The at | east
engygn eE speaceds epait {igHL 2nfh PPPOfNG deseaorsl nluglity pidghe wafer

3 t e Wl r-ali.t: :
ol 07 FUIROE, BRCLRLE R0 B S bchl plRare o o
an@ betoad pturalities w fraifer. enghgn gafeatbersemidrdeifines s prunadityo€notehes. The
e door has _a primary restraint sfr%cturea?nd.a

t . .

HO@E%%ramng@sfq ohe ssREHE e O thhBURlITHef Jaies it Fopived in each
I ' : ' f resilient wafer

He eﬁ%%ﬁﬁ%ﬁe%dr?rgééé@% ?@gﬁggg@iﬂoﬁ%ﬂéﬁt a first plurality of

t he waf er engagi ng nenbers is spaced apart from and

opp & Bh grhodidesheagh oF teiresilient waier chepging apgyakfirhgay have a first
cTRIRR TR RSALURCY 6 RSSOM MLy SHRLUEE: Fiingporion. The
firgtl wisifat kdcdeBSngpontiafies pesitiaged groximineras fisst dnd affi the Sirst connecting

plurality of notches._The notches are arranged so that .
pogloge@éraa%/eeo%en o1 e irg SHIEPFE RATIGRPEPS CpEeplpleg with the
dO?Ir.] B, nate Has%ﬁf‘wﬁfé? eff ng’hﬁeﬁﬁgﬁﬂﬁﬁ hingt 4 BRofe Qfongate portion

rame. I'n an enbodi nent,” each of the resilient wafe

anéragsagiond) syectheily sagedhaméer actdéiviog mirbogatd fosheedtofrthe second

ortion.and a first synclinall haped _.waf er. recei.vi ng
clopgiteipRionTHPer Y coped ik i Brsf OB Rottign proximate'the first
waBQskddiANRE GofoR ah M EseBordd Wafer ﬁa'églvﬁfc% pdr€or is'pokitioned on the second
connecting portion and a second end of the first

comsaieg pontign pba tocatorbhpiapeyl apaelrfadyn yheciingpivelgr wiceivinggortion.
door. Further, each resilient wafer engagi ng nenber

ay gﬂ%ﬁ&gﬁ% g%@i\xggég AlsFaRPEirh A -s) AcRAE %\'T)]g Id¥ g?ﬂlon having

synclin er recelving portion.
a paivébf oppdsheg sdescmd ae:lentepgpom’opo The oesilient wpker abgagingmpinbets of the

W th the. first connectin rtion,proximate the first
PrigiAFE Fosaiot U RHY S BPLE-b R 108 b Eerr B s i, R of the
opP&¥itd SRet.S TRShddyOpRHoR b thE WABO RGP REGHIRINAP Haveh raised

at a location spaced apart fromthe first wafer

portimmepxpximgatp othe i asnter,| whareire to diisesh porttonedefifesrthe notches of the

restraint.structure may include a body portion having
secgnégyﬁesﬁalrgﬁé—gét}nﬁg sides and a center portion. The

resilient wafer engagi ng nenbers of the
In embodiments of the invention, the notches may each defined by a pair of

converging edges meeting at a junction. Each junction is positioned so that when the door
is fully received in the door frame, each wafer contacts a separate one of the junctions.
Moreover, the secondary restraint structure may integrally formed with the interior side of

the door.

An object and advantage of embodiments of the present invention is to inhibit

movement of wafers during physical shock events occurring to a wafer container.
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primary restraint structure project inwardly toward

the center portion fromeach of the opposing sides.
wab@elossdgo portion of the wafer restraint strucPCr/ES100y042486

have a raised portion proxi mate the center, wherein

the A guBke Gedti O SRAIAGS of entudliebes Jfthe Beesent invention is to

secondary restraint structure. hi_enbodinments of the,
repagifiont p ofafer Keatnist dipplacednffowas hWalst iraerrigydue fmiar plafsical shock

' ting at a junction. Each junction

ocﬁgﬁ%g%?pggﬁgggg%mﬂﬁgt when the door is fully received

in the door frame, each wafer contacts a separate one

of thetijl duther ohiect st ebwetage phembediorety of the preseitrinvention is to
. structur integrally fornmed.with the.interior side
m%#’lt tcﬁ%ssaggogggg Rﬁgvoeﬁﬁqe gfery ag%ggga%eagoea é’?‘y%ﬁago%loﬂ% QpLgpe to the
wdfbecopfesent invention is to inhibit novenent of wafers

duri ng physical shock events occurring to a wafer

cont aj ner. urther object and vant age, of ) .
pchttiet Oﬁfctw_élvmtééf‘én%nqa Hehihe & UV ERIG Vil set forth
in ?aﬂﬁ@ﬁ &le dé@@ﬁrl)ticfn \thiE]ﬁ) kAR, BAPH FarVGAIR bed B dpphftht BH@ose skilled

o a physical shock occurring to the wafer contal ner.
in Ahgtartl hpérurextrmmabop ed't tharfdllawsingnbageryobe dedroet! pnprectafe of the
in%%ﬁ resent invention is to inhibit cross-slotting
5 ‘en wafer restraints due to a physical shock
occurring to the wafer container. Additional objects,
advant ages, aBRIBEBVHSORIBTTIONOOTHENBR AWBNGS on wi | |
be set forth in part in the description which follows,

o040 PR P BN PRy RS54 ot o

thd masane thveytir,act i ce of the invention. BRIEF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a perspective

Vi ew. of ' ceording to an .enbodi nent ..

vt B AT ORVRD o35 Sl R Bt of
theopregentviventi @OWith b partiatlo assediblgl ddran enbodi ment of the

present invention with a partially assenbl ed door;

S Ia?iFllgl‘% % aig%%{;‘)% 1\Zegxtfii8\\égq,f\4cia%\/}l\ét§§ortsﬂfe c|>in a% garrliglliy gsisgnelbfézl d%or for a

wafer container;

Fig. 4 is an interior side perspective exploded view of a wafer container door

according to an embodiment of the invention;

Fig. 5 is an interior side perspective view of the door of Fig. 4 in an assembled

condition;

Fig. 6 is an enlarged perspective view of a portion of the primary and secondary

wafer restraint portions of the door of Fig. 4;

Fig. 7 is a perspective view of another embodiment of a wafer container according

to the present invention;
Fig. 8 is an interior perspective view of the door of the wafer container of Fig. 7;

Fig. 9 is a side elevation view the wafer restraint portion of the door of Fig. 7; and
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waf er container; Fig. 4 is an interior side

perspective expl oded view of a wafer container door
w@ewoisiosy to an enbodi nent of the invention;, FCOUSH05/642486

an interior side perspective view of the door of Fig.

4 i 1Fi@nods s peRpesdive 9k 61 108 waldrGest@intof e @t af Bigd7.
perspective view of a portion of the primry and

Secondary ghe LN DRSO P or o

VI W01 TGt et €t Ud| nent

of a wafer container according to the present

i RV eotwafer; chitgines 10 Sacaording € ithe ppeestpaventien 6 depicted in Fig.1

t he_door of the wafer container . 7;. Fi
sitegterh OB|2%eRigEs BH PIACEWIE IR %SW%WOI%W lghg%lrem?lwemdudes-

1ca

el 8 oo 184k o 10 iy BRREALSE, Mgt gt o ot
suiIESECRicRh bbb tiohm dtetal Mdﬁhﬂ'lhdm Yotiwat &8, topA0,aippesing Gides 22, 24, and

T e TN
Wag*%grﬁprSR%ﬁbfﬁ?és uﬁ)wgtﬁn@ pRIrAty | JTGhAEE SupRg! QI%H/%@ 344ar8Pdsitioned

6. Enc re 14 1s generally forned from
ingddd yodohuadidetoorecetvhes piwahltabd)fesmombptcaswaf@rs or substrates (not

oel P4 Shec B e YERDSRR) Sy b sGRAGEIRE  jnemarc
coliplefp 3@ s dgtdvaad hbﬂdlﬁlnge Beaﬁ@/ ostHRe@lon RS Extwadrasurface of

support structures a pl urallty of waf er

botoip b8 tanghisipy e rgs@e@tr\@bpé@ma@ﬁemansfﬁg. e Berc pPHdlg eontginer with
auéo%ag?cf g?rédgmgnég{%lﬂ)r Zlﬁ’)l?; E < Cﬁlls ogggg %gﬁ' aﬁ%ﬁ{;n ﬂ@& %Ees of) 5vafelr|conta1ners

anPaguP blelmezmsl @t | dsaddedNadUds. rengeNmens 788\01812;’16[91&562 6,010,008;
cou 36 and a robotic handli ng fl ange_ 38 may
O

6 Ti6e ik 6,762,265 G.Weh 0505 and 604471 calbowneckion Lo RIS %%us invention,
d f th
thésg ég‘hsea?ﬂmf%ﬁﬁg tlﬁ/c e%@% 1% f{ég%glﬁcpﬁgm USeDe ?al It Se

of the construction and use of wafer containers and .
suppgoear hﬁearﬂgle&h@elwissdm@benosﬂimabs inpdgor framee 30 to sealingly close

W%érzggﬁtg%%r golg}‘o%%%l E%Q&' {%Qoenvggl%‘égnts 04‘ nge?SGZh%Aig In an

entHoldfmél? ‘d@ﬁﬁcte@ﬁn Fidies end3tdat $6 gbherbiey ﬁ@lufdaé. 4 Yody portion 40 with a

i ncorporated herein b% ref erence.
perimeter wall 42. A pair of latch recesses 44, 46, are defined on the exterior side 48 of

.LJ_"

body portion 40, while a wafer restraint recess 50 is defined on the interior side 52.
Latching mechanisms, such as those disclosed in U.S. Patent No. 5,915,562, previously
incorporated herein by reference are disposed in each of latch recesses 44, 46, to secure
door 16 in place in door frame 28. A cover 52 may be disposed over the latches, with
keyhole slots 54 to enable actuation of the latch mechanisms from the exterior of the

container 10.

Wafer restraint structure 56 is secured in wafer restraint recess 50. Wafer restraint
structure 56 includes a perimeter frame 58 having a pair of side rails 60, 62, a top rail 64,
and a bottom rail 66. Resilient wafer engaging members in the form of flexible fingers 68
project inwardly in perimeter frame 58 from side rails 60, 62, and are opposingly

positioned across a gap 70. Each finger 68 has a first elongate portion 72 with proximal
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Door 16 is selectively sealingly positionable in door
frame 30 to sealingly close wafer container 10 to form
w@2@eabsead m cr oenvi ronnent for wafers therein. PATIUS2005/042486
enbodi ment depicted in Figs. 2 and 3, door 16
end éMecainksted mdthuslds ral BOGby o@or Ah ometGyntlirtallg shepadmesfer receiving
1 _42. A alrofJa rece 4, 46, are defiped
voffr 76 T epalionid & dsBhanarRLaEaRToRY slonisel Rtk 3 A second
el bR pdrest E@'gﬁ’(g ieste68/RrdY o ‘i’ﬁfe'r RederORcdibRg éﬁhﬁfﬂ 2] and has an
side 52. Latchi'ng mechani sns, such as those scl osed
ouitroatd &nd BAtveitlt aloutes soEinaBY, shppeévwaﬁas Irgceivm pprtiontddd Flexible
her ej ref erence dgre di s

s chng VmbSoutily Piice Clofore 2R a0 B0 i 1 itte b R ity plamar water
is FéRRAZ8. theAnﬁféY 96 2d JYt fewdies @éb%ﬁqn?ff)gftlo‘h@ &f |e§<§}9 Bﬁﬁle pair of
with keyhole slots 54 to enable actuation of the latch
fingexsHdn theredbyfredraining amkeushioningdhe pager @bfiuappists dfontact.
Wafer restraint structure 56 is secured in wafer
r eStA&bemé ]6 S eﬁ_’lgodl%‘h? of rtﬁ§tlﬁ@éﬂﬁton3tar éé%BﬁHa?y %ac]fer restraining
includes a perimeter frame 58 having apar
stroetntesSG (s, pcﬁs?.t;onad tioggap dDlto 614111b1awdrtmabmmtfm1ttanﬂwﬁ&s during shock
Resi | ient r agi ng nbers .in the.form of
everigy e Sefte isTRReReRY oY Prissitlpb St eiher Secondary wafer
redtfad{iBg SBudtireMeSdcderalld '11110?u(fé@ a phérali @h@h %ﬁhﬁ%ﬂl Wafer restraint
positioned across a ach fingeér as a first

poetianggétt, eprpl@rﬁtlmgmutmr&yt ﬁromrtbm mﬁﬂr@mcmde% mfn@ﬂrelﬁ wiltahh wafer

redHlt bl BoinRlugh s o ot RGN Bl AR bt TR T pecting o

judien 9. r $incabevgadfecaoR def@rnreZ‘&amApSﬂﬁ)ﬁrﬂg Bl goagined to align with
portion 80 projects qutwardly from.i nner wafer

inpes 8iapH 9Ytep S 7aSPF TPeciuing PREEOTA RT serlpepesing maires figger 68, and so

th@}vl?é"é]t (?Jorgl?égig é%%lng@a&ggg%%%géod%g a%é/ '36] gthg %rd%é QR the wafer is

cogaptingjunctidrhea. hhmlsqﬁgmoﬁaf andy gﬁnealahcbx;errwnaaﬁmewaeffafdue&o shock
. recejved in the inner, 76 and outer 84 mafer receiving

Impatied Grrontnes 40 cawes theevafat to contact AgEces esdzend?, éb@reby limiting
sultf ﬁ{orveﬂnehtn 9TR! oﬁHéjﬂéQ gg " n% Wgst%teﬁorﬁgn% 84 rbet@%'eﬂ Lfd %frommate

contact. According I ment e i nvention,
opposeg dindens yoSnhndts deflsttionmi of thy whfen bttween 8Gippat points and thereby

SItI ne 7Q. to.inhibit vertical venent . of
e G bk i atal thESHPRE R and S L
and Cross- slotting of wafers. Secondary wafer

r estlt aiilhibegappidciktedi tet,SAthpagle sedondaiynwhisd @sstaining structure 86 is
plurality of syncli ngl |y shaped wafer restraint

depigted;a5risSiBge SRV dpRibts QISpoh WIFRT rREIAI ROFti Qg 88 may also
beS $pardfe QfuctRO wifhn tl%a&:iap%% ®e invention. Further, it will be appreciated

that secondary wafer restraining structure 86 may be formed as an integral part of body

portion 40 of door 16, or may be a separately attached structure, or may be a part of wafer
restraint structure 56. Secondary wafer restraining structure 86 may be formed from any
material suitable for use in wafer containers, such as polycarbonate, PEEK, PEI, or other
thermoplastic material having desirable properties, and may include carbon or other fillers

for providing static dissipation or electrical conductivity.

Another embodiment of a wafer container 94 according to the invention is depicted

in Figs. 7-10. Wafer container 94 generally includes an enclosure portion 96 and a door

6
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restraint portion 88 includes a pair of opposingly

sl anted edges or surfaces 90, neeting at junction 92.
waeovessese 92 of each wafer restraint portion 8BCT/BS2005/042486

positioned to align with inner 76 and outer 84 wafer

98 rf@ﬁ@'lééhﬂay%@ﬁﬁﬂgbjﬂ SnébsiRa e ARG 99. E@Meﬂdetﬁllmaﬂﬁer container
and so that when door 16 is_full % seal i
94 aryligulesstrindoar PN BT HAPRIAIHOB Bor N2 156, commony
n | I
OW%m%@ ipggth% Q%{cﬂe?% &k lthoe %r%g éla e'%\{eghé% E htefe%g Q.lﬁ?iné’o%(gtja&a herein by
refe@ntai ner 10 causes the wafer to contact surfaces or
edges 90, thereby limti ng such novenent. The
positionin waf er. rest J ons 88 b
pr ox} ﬁ%’{&énggﬁp iTRYOFO R RpLe %rfﬂ?‘?ﬁ{)b lsdg?ﬁlté%]te tg‘F “%‘heé surface
1028f 860rTBt WeeRr Sd4BRIRA ﬂO@Qéﬂéfaily&ﬂ&u&é&Qf&@? poktidnEY4 having a pair of
inhibits the wafer from {urrpln out t he supports

opperingensls 4.06) m& i Regrs of dlewible fingsraabhf rrejeat @afardimfrom each end 106,
1B K e Sty UBLEE 190 LR RRE LY A B i 110

syﬂ@ih@lﬂy sBgjedawater posdiviap pd8tsmy 14l sPlekidla finggaridOeare opposmgly
structure within the scope of the inventign. Furthe
pajred ggrpgs gsp ldFpedbatdhe aderpie SEEGHY Aapahapes is received 1t the wafer

recreﬁf?lﬁé’ géfﬁgﬂég 184 ECIM" i%és%rgpéfjf gé{é’ 16 dA‘?ﬁn(?snl d6m169 rb%ldy portion

portion
104; daaraptehrys atlB doh e«sbes/hmgl atfastening rstmuy\rebeaoa daplctedb)fon door 98 to

wafer restrain ructure 56. Secondary waf er
Se‘i”é%‘f"?‘%ffﬁ"rsﬂﬁmstlb% the dogi may be formed from any
material suitable for use in wafer contai ners, such as

pol Body poriire] 04 kkska pdEbS radsed Pblitins tike rpﬂ@lnbﬁﬁi inCgap 116 between
mat er | al haV|£&)deS|rable propg@tles and may i ncl ude
thecepmesinedingstshbll- fFachapised portigp bos aynelinalmpiches 122 posttioned so as

to %n%% LRAL thQ Ry Féc%@h{g' ﬁcﬁ'{loﬂsof‘filuggblyﬂgs}frgr 1?5’%%‘ 0. Each synclinal

ment of a wafer container acc
noichvE2t isodefired dgph qlagdof corverping 2dgeB. orW}Irfemesc (1)214 aw}meh meet at a
. 94 generally. includes an encl osur rti n 96, and_.a
Junggen éégf Srnciongl26i 15 gpsitianey &iontg Wb font glstfhléy sealingly engaged
witP B4, ggfhon':% teredetsd the v@;ifel"v?sf %nt&Qﬁll a%uﬁ@c’iong‘f'% In this
are |scI sed in U 'S Provisional Patent Application
poSigoi,any NerticaDins9andiB e f tlmnmf@ndqe iovaheck mypatﬂhé toverdaigerd4 causes

t he .present i nve b I t ed
o Sl B Ot YRR A certi iy L e O ChOh P Giapgpt.  The
po§1ﬁ§1tnﬁ§ o Eec%ﬁ@ar?%vdf&ﬁ*eitfa‘i’fﬁﬁﬁl 98 féfeof SMehind lrhbfcﬁ@@ljﬂ?emfeen and
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Again, other configurations of wafer restraint 100 are contemplated within the
present invention, including configurations in which the secondary wafer restraints may be
saw tooth shaped structures, and wherein the secondary wafer restraints may be either
integral or separate from the flexible fingers. The secondary wafer restraint may be
formed from any material suitable for use in wafer containers, such as polycarbonate,
PEEK, PEI, or other thermoplastic material having desirable properties, and may include

carbon or other fillers for providing static dissipation or electrical conductivity.



108 toward the center of body portion 104. At the
inward end 112 of each finger 110 is a synclinally
W@ bapossosmf er recei ving portion 114. Fl exi bl e PCTIY82085/042486
110 are opposingly paired across gap 116 so that the
edge of a generally planar Q@hﬁg is received in the
waf er receiving portions 19 of "each of the pair of
fingers 110. At ends 106, 108, body portion 104 has
Whpids clateed 818 for receiving a fastening structure (not
depi cted) on door 98 to secure wafer restraint 100 to
L por ¢ e S s MRS e Corfin ] Boding the waters in
ancppdlyiahgnéd, ggesrsllyl ffalldapdved aparedirpietient) thwasontainer comprising:
synclinal notches 122 positioned so as to align with

t he V] f f 0 sin L.nger

o MRS SSEI AR BT SRS L8E i s
opposingoginoredigéisedby 5 dodratmse; 124, whi ch neet at a

junction 126. Junction 126 is positioned so that when

por g SR TG A a SRR e LR anc

junction 126. In this position, any vertical novenent
of tehwafgafrestragniesystens howfrisinpat ledt boe corf¢rasupport Bructure in the

auses the fer to contac urfaces por edges 124, ..
e RERERY I LR HOEY ritie oo s06r forameRghg nd restraining
thé Ras ARy at'RER Tonk SRfEAIuBh St situdthe ihkin@a SMAGY BAlvater support
not ches 122 between and proxi mate opposing findgers 110

shelves definieg lacpltiabity of slokse coir ept to mgpivora sqpaiatet sne of the

t durther inhibjits the fer from"junpi.ng" .
P S P s Bt iRy Cniople TPy restrin
strO€iifd Gidr & béoonargremvalirg stiitmite, A pricif AkBaiGORhQMRE ¥bBGrising a
W thin the present invention, including configurations
plyralitypof sppilions weader ReEYE Membersraagnged sot hahmiirshplusality of the wafer
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restrain

engagimg tiembletsg iddeeoidang edsBaint Rieuctre poditioed\aft@mediate the first and
restraint, ma¥ be formed fromany material suitable for

seqped RIRraligee FI dttarneasiss Bembrra sngd olofimene phiralityrefimpgiches, the
nolthte aPingdl 56 Took ARCURRL Bit HECTAFALS o Vb As RERVERR! Gich notet
whien thepdav idénpggst mtthe debirdsimeat i on or el ectri cal

conductivity. CLAIMS What is clained is: 1. The

conmbi nation of a plurality of wafers and a contai ner

for holding the wafers in

2. The combination of claim 1, wherein the primary restraint structure includes a
perimeter frame defining a central aperture and having a pair of side rails, the resilient

wafer engaging members projecting into the central aperture from the side rails.

3. The combination of claim 1, wherein each of the resilient wafer engaging members
comprises a first elongate connecting portion and a first synclinally shaped wafer
recetving portion, the first wafer receiving portion positioned proximate a first end of the
first connecting portion, a second end of the first connecting portion being operably

coupled with the door.



an axially aligned, generally parallel spaced apart
arrangenent, the container conprising: an enclosure
w@orobiosseshavi ng a top, a bottom a pair of oppPSI/N§2005/042486
sides, a back and an opposing open front defined by a
door frane; a door sealingly receivable in the door
frame to close the open front; and a wafer restraint
4.5 VD SRR Bl AR A PRI K SHES: urtr

coﬂtplnuei arseceand El@ﬁg'ﬁ@@ibrtfdihf aghgagtagl snetlinglsy KRipel nafeh eeceiving
the at | east one wafer support structure

POFRW L&ju%t §0% | i e segonst clpngaie BeRYEBr epesahdy veeypled with the first
a
B, BRI e, o AL i
poWaxfmposﬁecstedaommeS‘ecmﬂt ctmaﬁecﬂmgtﬂtetldmaf a q6uapibn Spat@dapart from the
restraint structure and a secondary restraint
ﬁéﬁW%%&%?@VH@H@ "% mary restraint structure conprising
a plurality of resilient wafer engagi ng nenbers
arranged so that a first plurality of the wafer
engagi ng menbers is spaced apart from and opposing a

5 Sec rality en ers, the .

5 cecanapyttiRuph b fint 2y bfsung SR Gt Rt Rirsarayises a body
potths Edvﬁlﬁgt a phidl o %pﬁéhﬂlgoél@ésadﬂdtd Esnt&f pot@bEL th & REGARhN@afer engaging

menbers and defining a plurality of not ches, the

merehesh a5 ther préamgfedresimmttinchire prpascaing invierdby toptaed the center portion
c%ﬁ&%ﬁdﬁﬁbgéx%%g%&ﬁ§'s received in each notch when the
ed=in

IS éen he door franme. 2. The conbi nation
of claiml1, V\,herei n the primary restraint structure
includes a perinmeter frame defining a central aperture
and having a pair of side rails, the resilient wafer
6. €NIAG NG AR ARRSS p.dnﬁcsl Yy B5asf '
from tehe si de ralO S : ﬁ’ge ((?ic])ltrrg}etnat&l1 oﬁ’gﬁ o ?PH?J W“’? restraint
strugturechas acmesed (pbrttohnanommata thatcentaf, evheeeigdlyd rajsedeiobtésrsdefines the
rises a first el te connecting portion and a
no%ﬁgg?iltg%%qopﬂ%mr?ﬁt@wgﬁ "&f er receiving portion, the
first wafer. receiving portion positioned proxi mte a

first end of the first connecting portion, a second
end of the first connecting portlon bei ng operably

cou e The C ion of .c
7- nendfolitisbol ik % arhaRinl AR hle et v dhy o pair of
cotvenging edgesameeipnal aqhﬁé'tgﬁh'; ﬁlepﬁhbﬂl(ﬁﬂp@dﬂ%r@d%B GR4¥Gvhen the door is
yncl.i nal |¥1 shaped wafer receiving portion, a first

fulfwceived mehs deeirieares. shdav fepeantacina sqRaraipPRe eidhpivegtions.
with the first

8. The combination of claim 1, wherein the door has an interior side, and wherein the
secondary restraint structure is integrally formed with and projects outwardly from the

interior side of the door.

9. The combination of a plurality of wafers and a container for holding the wafers in

an axially aligned, generally parallel spaced apart arrangement, the container comprising:



connecting portion proximate the first wafer receiving
portion, the second wafer receiving portion positioned
worotblos808&cond connecting portion at a | ocati oPCEHpPaesos2486
apart fromthe first wafer receiving portion. 5. The
conAnrficlashregforiddraliaving avepr 2bottarthen paif ef oppesing aidas, a back and an

. e.conpr.i s a .bod ortion having a pair of
B %%gg%ﬁ%n gPlng%ﬁﬁﬁcgg%agg?ﬁ%?‘ﬁ%orti on, the resilient
waf er engagi ng nenbers of the primary restraint
st r vcdagr segding]yeretdinaplée e dbyr framatodclbdeahe epdrefiont; and
portion fromeach of the opposing sides. 6. The

conhyj ' . Cl.A] i he body portion of .
oo SR 9Bl LM B EE  L08 oRE BN ot i e
enplosuie wattéort ikl € eafe restidhif studtutden BRI ®RE fR%nchSAg and restraining
defines the notches of the secondary restraint
the Wafies (he at frastope veaderiuRaet SHUerecnpluging anplaraditn of wefer support
: conver di ng _edges
sB9LENERE & FALNISE UBRE i BopThinl (ERONEEY DOLEHO. or
plwakty dfiveaferopthe iveafdrubdtsaintaaactuacon thetdosr 6QBpridif @A Brimary restraint

teatch M@@gr co tg@tsgﬁ separate one of the junctions.
SUHCIEgC i hRETAGH o reaiigpiny e gieasimisinemkers auanged so dhat a first
IUrBG ST dOtheSW ARy AN BIRIHA 1€ Qgﬁ[ e L0t
P st (tgct ure is {r?t eg}fgl 3? foﬁsngds%sﬁ ndﬁgﬁlofiéé:?gl%smg a second
pluselitiven! dhy wafesrengégng nteerbiers; thed wefeotestrhimt doastureFurthérecomprising
ination of a urality.of wafers _and_ a cantainer )
me%gsr ?Fo‘r“%}bﬁt&“gt ﬁ’& B Pee QIEV%QS? frgm fhgggsilient wafer engaging
megsiees héry/theabidalnel issEBReRd &PpksiAl fidegenent,, the
cont ai ner conprising:an enclosure portion having a
top, a bottom a pair of opposing sides, a back and an
opposi ng open front defined by a door franme; a door
sealingly receivable in the door frame to close the
100pefTht reontbinatiod o slaified, hesteimily meysd &P GRBRIHeSIBOvAbrs from
b le s&%ﬁgg waf er support structure in the enclosure
S8 S SO FARIGREf reCPRANTY EaSHEINS srucengresisianedhintatmediate the first

and %coﬁ@?ﬁl%lﬂﬁs ﬁf*gfafe??ltrl%a%;r{%}ﬂ&n[)a wafers, the at |east

one wafer support s e inclfuding a plurality of
waf er support shelves defining a plurality of slots,
each sl ot adapted to receive a separate one of the
plurality of wafers, the wafer restraint structure on

11.t he THOESmBRERSH & (A1 () WHERGY tl{ees%%ﬂa#y reSt 4Gt ire comprises a
including a plurality of resilient waf'er engagi ng

Plupadity @f $10 ankjell noteht defined Hyi a phir of converging surfaces meeting at a
junction, the junction positioned so that when the door is fully received in the door frame,

each wafer contacts a separate one of the junctions

12. The combination of claim 9, wherein the primary restraint structure includes a
perimeter frame defining a central aperture and having a pair of side rails, the resilient

wafer engaging members projecting into the central aperture from the side rails.
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plurality of the wafer engagi ng nenbers is spaced
apart from and opposing a second plurality of the
wowrdoensseeyagi ng nenbers, the wafer restrai nt sPCT/UB2008042486
further conprising neans for inhibiting the wafers
13f r orTHecionghigktonedGedm i ofieteieedchHif |t1&e€1fébili\éﬂtf\%feleéi@@?11n@Gnembers
menbers when the container is subjected to physica
CORBISRS 21 Hirst TRENEAerisionaetioe paTtien ainé o, fighewarknallijeshaped wafer
e PRl L AL BB B8 DRk 0996 o o
firsintenmeetin A tpertione of sgcond and «fetontirsplcoiidctihg @drttdn veihgroperably
en i.ng menbers. 11. The conbi nation of claim 10,
Cowwgagﬂﬁﬂﬁﬁ€°§écondary restraint structure conprises a
plurality of notches, each notch defined by a pair of
convergi ng surfaces neeting at a junction, the
junction positioned so that when the door is fully
recej.ved in the daor .fr ,,each wafer. contacts a .
14 g pattis EBRBAET PRETIN L1 BHEEIED cach ESERD Wikt STgeging member
futhét Bdripridde e BbebnldNBloREAEBIoVidrE ahd &l RécoRlil mbRBly shaped wafer
includes a perineter frane defining a central apérture
reegiidng agitiey, & fipsiiend of theisekond gldngatetpoetioreeperaby towdddewith the first

' nber rpjecting into the central apertuge ..
cofifkgiin ARSI B s erbaer el mosiotf ecIeRp | waer receiving
povder positic@re onothe tsaeondesonht@itly pWfiGH aEAIGABH sPRIFAGHEL from the

conprises a first elongate connecting portion and a
firgt; wafer egeivingmartiqn shaped waf er receiving portion, the
first wafer receiving portion positioned proximte a
first end of the first connecting portion, a second
end of the first connecting portion being operably
coupl.ed with the _door. 14. The conbi nation of claim,.
1513, 'NIRGPEIHRAIGRIRE FBUP Pi Bhirciiking IVagH Sy SaFBSrcomprises a body
pobtitnt REAnL O PRl 108 %?p@sh?geéi@&darﬁl @E@ﬁér?o?t%ﬁ, R flidnPwafer engaging
second synclinally shaped wafer receiving portion, a
mdmbegs ofthg wimatyaesteiwratiruetuonpayetipg inwandlyoperaabthe center portion
ﬁfco%ﬂ%ﬁg Wi th the fjrst connecting portion proximte
9, gAGh Gt dhe QPRSI SIS vi ng portion, the second waf er
receiving portion positioned on the second connecti ng
portion at a | ocation spaced apart fromthe first
waf er receiving portion. 15. The conbi nation of claim
9, rejin.: . tral nt. re co i.Ses .
165 oy bt Slah 45, Wlchlin The S804 G GRUBL A fafer restrain
straetntectias poraised portidieproeBndié @t centeh candewb@ginnBe means for inhibiting

the wafers from being dislodged comprises a plurality of notches defined in the raised

portion.

17. 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

opposing open front;

a door for sealingly closing the open front; and

11



menbers of the primary restraint structure projecting

innwardly toward the center portion fromeach of the
wWopposssege si des. 16. The conbi nati on of cl ai m BEI/US2005/042486

wherein the body portion of the wafer restraint

Struchidfe® Bamim §atchfdoRpFisihg it RERK oHBLeatbNQuppBAL ffucture in the

and wherein the nmeans for inhibiting the wafers from
enplepirg POrsimoeed webnpestoay skrugiine el theydoof feroanghgiag and restraining

def I.n in the rais ortion. .17.. ont ai ner..fq
o ol o et e € R R G £ My REyrer suppor
sheleae tefihivg Raplatdliey of BRES GadPdlot addpiehasi®Bive 4 Barate one of the

cont ai ner_conprising: an enclosure portion having a )
plyrghty of wdetsote vepfgraesirant soppiosd orythsidges compiitiegka Rrithagnrestraint
striRes éﬂlﬁa%@c%%d%@%éqanﬂ s%g{uré Qflef‘ f)ﬁ%ll ly%sﬁal%tﬁ gt‘?lllcr‘elgretc% prising a

open front;, anda warer restradin sy§¥en1conpr|3|ng a
plireBstofasslina Weifersanppang nehibeal dif-@etdsd that £ et RutilRy of the wafer

portion and a wafer restraint structure on the door
eNgYFNG FRABR Y 10 ARACES $P A fFAh g 1APPRRIRS rassecppd phirality ofi the wafer
enQnl B ikt PROep iy Girthfhe Bt Pt WiBnidoly it st and
seeoadpledabitiesastapdfecerigaging oeimbersa separ ate one of the

plurality of wafers, the wafer restraint structure on

the door conprising a primary restraint structure and

a secondary restraint structure, the prinmary restraint

structure conprising a plurality of resilient wafer
18engaddiengpmminditonsofaelpian g édwhereiththe prithanysrestpdingr situictuye dicludes a

t.-he er engagi ng ers is spaced apart fr.gm and o
pet i e, 00 4 PPy o P R 0RO oy HOF Fe the resiliont
waATBdIeh Sing lkenteerHoftefig @S thedkitial @bt Wos #RSidel rpined

intermediate the first and second pluralities of wafer

engagi ng nenbers. 18. The conbi nation of claim17,

wherein the primary restraint structure includes a

perinmeter frame defining a central aperture and having
19a pdite odmbindorr af | daindt NE, mekidin esdch vaff &e eRfR@t Mafer engaging

nmenbers projecting into the central apealrréure fromthe

h
meinbgs popnpses ¢ 1_r§t _ SE5FOIRESINg ﬁoﬁfon(ﬂngi ritﬁyngmtglll&shaped wafer
rec%?\]fﬂl?% E%rtfgp,ethre%hﬂ Wt rée@ﬂcvﬁlrg POrEEY g@gtlg%q???)lﬁlg@?é"y kst ©Rd of the

ongat e connecting portion an
firsty ominectalg posivapedsevaidcend edehwifitgt pomtecting potienf baisg operably

fer.receiving portion positioned proximte a first
co@ﬁa& glftlinttﬁ%door.

20.  The combination of claim 19, wherein each resilient wafer engaging member
further comprises a second elongate portion and a second synclinally shaped wafer
receiving portion, a first end of the second elongate portion operably coupled with the first
connecting portion proximate the first wafer receiving portion, the second wafer receiving
portion positioned on the second connecting portion at a location spaced apart from the

first wafer receiving portion.
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first connecting portion, a second end of the first
connecting portion being operably coupled with the

walowe/ 05882 The conbi nation of claim 19, wherei PCEES1D05/042486
resilient wafer engaging member further conprises a

21SeCqnd ShPRYALST Bt 19N vARIR (B %@é&ld%nf‘elsﬂrﬂﬁﬂ kttucture defines a
shaped wafer receiving portion, a first end of the

plwdity red netchag ah@ngtolneta aorngpbsaatbiy a senaptte eneof fhetferality of wafers

s TR b e Sy en e DE B By Sty "por i on

positi oned on the second connecting portion at a

| ocati on spaced apart fromthe first wafer receiving
portion 21. The container of claim17, wherein the

sec c gl 0 -
25oe G YRt RS el b Lompries o

bo@i pottbnphavigd iat paiodf \Apifc%[rg sidey endiavetiter rpoelﬁiﬁh thotesilient wafer
when t he door is engaged in the door frame 22. The
engagit METIPEH oS the PAPAY ZEStraptSHEP IS Proi SRS iyl gyl the center
r y portion having a pair of
po%%%ggﬁﬁgﬁgvgﬂﬂégﬂ§§u@€§%?er portion, the resilient
waf er engagi ng nenbers of the primary restraint
structure projecting inwardly toward the center
portion fromeach of the opposing sides. 23. The
23CongihgadonintfonCbRLNg 22, WiREEH thé MRAP PdWtiRObE N wafer restraint
the wafer restraint structure has a raised portion
strpetosei g tacraishé peémeqrommh@rémenm whereia dhgrsnseil portion defines the

the notch t he secondary restraint

nogcf’%%itetaF Eecoﬂaryﬁ? & gﬁ%&‘%‘éﬁl on of claim2l, wherein

the notches are each defined by a pair of converging

edges neeting at a junction, the junction positioned

so that when the door is fully received in the door

fra

24 nagr ShARA T S8 26 o OBRel A ALk H0fncd by a pair of
cohiveegitg @t gdsamedting attagjunctions itlebejunetich pb@n(med 'sbhkat when the door is

econdary restraint structure is integrally forned .
fully FeRely ARG ek %ar%%w * RS SSHAFREPR! WBF HBotipns.

t he door.

25. The combination of claim 17, wherein the door has an interior side, and wherein
the secondary restraint structure is integrally formed with and projects outwardly from the

interior side of the door.
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