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FRONT OPENI NG SUBSTRATE CONTAI NER W TH BOTTOM PLATE
CROSS- REFERENCES TO RELATED APPLI CATI ONS Thi s

w@p@siogali on clains priority under 35 U S. C.  BdP(8004/037017
to, and hereby incorporates by reference, U S
Pr pRONP OPENING SUBSTRARE. CONTHNIOR WITHIBOTTOM PLATE
Novenber 2003. FIELD OF THE TNVENITON This invention
relates to sealable contalners MAth Iatchlng syst ens
for confi QIR f RN A 3 NS
substrates and the i ke for transport storage and

processing,. More particularly the inve n Iates t
such}%rﬂPall??éﬁ% a5t Gt igeees oL ST of Wsig™ 6" and hereby

tef@Mlcd, 1.8 PRGRioMAE RpARSAGH eao@qwomn&dm b
BA‘ gggﬁgle ﬂc carrlere or %% ds grgkutl i Zed for ovember
2083l di ng, transporting, and storing substrates before,

during and after processing. Such substrates are used

in the fabrication of senmiconductors such as
integrated circuit 1 Nisplay panel s
h their transformation into the end product, these

del Iﬁlag ? orp kqu%é/ toV g‘éa‘l‘a%?é goﬁ}i'igg ttl? ?ata{lﬁ% %#@f’rﬁg tfc?xdconﬁmng

to repe pr ocess e, and
s1lﬁlaﬁhw3£dﬁ§t flat §Sndla,l3<bthbxe s@lbsnfa&@t e ftheo mk(éaff&g&arﬁspom storage and
partlcular contan1nants, static discharg .physi.c k*”
PIORSAHDR Qfﬁmﬁfté‘é‘ﬂ@é]g’et e dpveasAn FpRigate ahchr ?mlv%ra JYith lpwer plates
als used in
fogl?l%c ess ébga t?Jrfgagtg ??o%?’é%%%@@%ter nmed

FCUPs an acronyn1for front opening unified pods and
FOSBs, an acronym for fBAG@GKGROWNIY shi ppi ng box.

I ndustry standards specify that such substrate
containers utilize kinematic couplings conprisin

t hr ¥ afea gpraiersyorarode atecdilized SorcholGng  FRNSPAIDSMANGSS %an@ substrates
befdPal gléx{ﬁ?% 8}151 ajﬁe& :}&8%4598& aW?S ms‘?r?iters O#E leSgd in the. faléncatlon of

pT ] NS ar rarge angl'e on the processi
se@iponpigods. sutheseinkdghaedicircuicoaml liqgel crystal display panels. In their

transformation into the end product, these delicate and highly valuable substrates are
subjected to repeated processing, storage, and transportation. Such substrates must be
protected from damage from particular contaminants, static discharges, physical damage
from breakage, or contamination from vapors or gasses such as those outgassing from

materials used in processing.

Such substrate containers are termed FOUPs, an acronym for front opening unified
pods and FOSBs, an acronym for front opening shipping box. Industry standards specify
that such substrate containers utilize kinematic couplings comprising three radially
oriented grooves on the bottom of the container that interface with three rounded
projections arranged in a triangle on the processing equipment. These kinematic couplings
provide for the precise orientation of the wafer containers, thereby allowing for precise
manipulation of the container and contents, for example robotic removal and insertion of
the wafers. Such containers typically will have means for allowing robotic transfer of the
containers with contents. Such means may include a robotic flange on the top of the wafer
container as well as suitable rails or other features on the bottom of the container to allow
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provide for the precise orientation of the wafer
containers, thereby allow ng for precise manipul ation
w@boosherieont ai ner and contents, for exanpl e roboOL/U82004/037017
renmoval and insertion of the wafers. Such containers
th¢ yeritmaéd tp beishitatipeenveyad sn convegybtsomitinmplleedh@mt suitable carriages. It is
transfer the containers w.th cont uch nmeans
apRefgnY thel E}H%‘e'é SH S P g [ TR Of 31? ATEE QR ith loaded
waeR! @D RhusSdaifdde RStRUWhARR. € Thak & 1§rap9}ctf)?iratéC fAbHVEde suitable
on the bottom of the container to allow 1the contai ner
cusluomag Soi tmmgfemodumsgetdamnor(c,omlsgimgszowe)mnc@ Wilithirs a dacility. The

i tabl.e car . lt is a hat dden starts
wilhr SRt M BRERE pickabie BRCETEnally Bovidih S, Sishighing during
tran9RSe oW fRIIRy t€ tilfgUsie i AH ﬂ@sﬁa@let féehé&@fa@iﬂﬁxonzh&'ﬁnpenmg and

it is appropriate to provide suitable cushioning fo
cushieningffer ﬁleduafmgwhmﬁl@ pontainerhatetAnapprtadrivie yam o conveyors that

enég%e{}gapﬁtéf ac {thgﬁwg“?%r\}f@’éﬁg %ﬁg e gﬁrtngrl or

duri ng transport fromfacility to facility. It is also
desigiRRIFOUPs RAY ORI Wi RAAatHAHFRAAhARI AR Gh BiEHNAJOR With seals to
for the wafers when the containers are transported by
crwag/aérﬁnn@:twaléy @«:adect prnttaiaery a¥jehtdeatainsrs tenpleed gewss andfer purges to
‘s Wihin. iql ch E
prib o @t at s P of Mo it QUG8 pripsine Mtppiats, for

exafples chahges Bii@orBethie pidkireaUtilizipaluekl fitteRtiaivadsus 15t ions on the
contai ners then need vents and/or purges to_prevent

poda pesrknemindn e art ped bipiqelly havy anaperuesiadbe shedicuided suipble fixture
ng(hlf%F? SHttHd fekgrtial s, for exanple, changes in
arone ric pressure. Ut|||2|ng such filters in various
| ocati ons on the pods are known in the art and

t ypi Gédekall e'h avie considpedtdesieatle biyhie siRistry Wb thhingnize the number of
suj tabl e xture and filter_secured at the aperture.

~ opepgs dgading into jsuch: goripigeise dPHRIs I £BN@INSYS pmecaily fidize ynolded-in

opefingh M L Eﬁel 1&&‘ RS taim AP SPLRA FilteRiSH p[ﬁ%xhg ka%u&y& h

contal ners. art containers typi cal Ize
nol ded-in openl ngs in the shell portion for attachnent

of sHaRatfthe kitfetnatit cBUplig@usicRt pre€isely Ipositibadd whi respect to wafer
ki nemati c coupling nmust be precisely positioned with
shelds ipedliovy forihiessr Prépist Imgeragtions| af\procsesing egwppeat il the container

andru’%%ﬂctthk ?)G§t181fung ?ﬁ?estﬁfe{éggrgwék BH%R bdMdnl of & wafer container with

respect to the shelf location is absolutely critical. In that these wafer containers are
conventionally molded of thermal plastics which may warp and distort during the molding
process or subsequently, great care must be taken to provide this precise positioning.
Known means for attaching the kinematic coupling features to the container portion
include direct molding of the grooves in the shell, attachment of a separate plate with the
grooves by way of screws, utilization of an interior super structure that includes the wafer
shell and a lower plate that has the grooves and that is inserted within the shell portion. It
would be desirable to utilize a separately molded plate attachable to the container that has
adjustment capability and that is securely attached by more than the minimal near point
attachment provided by screws. Such a separate plate can thus easily add additional

features such as conveyor interface features, for example rails, coating means, and
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and wafers, the positioning of the three grooves on
the bottom of the wafer container with respect to the
w@bmsh411iorati on i s absolutely critical. |In thapCt/ismes/037017
waf er contai ners are conventionally nol ded of thermnal
atfatlanérit apeank ifehotiery acvassprienbly dsiag @lifferdit plag dolnﬁgtmhdﬂmgr simply
praocess or subs qulglntly great care nust be taken t

att@plg{}g dhe dtsms t9y alepodisP; Brrbis. mmmﬁhorr@ar@a%rbe pro‘”ded for
I tyr.e o

o e P e G SO, B B e Chel O leh the Kinemati

cogph'my&sthle rkindmeatheiupling ptosimbkioas bn ghe equepmentagreothérateeiving base

th oves by way of screws, utilization of an
“HOHt lb&‘ g‘(ﬁ%@rcoﬁaﬂ%&‘#@e@hat i ncl udes the wafer shell
and a |ower plate that has the grooves and that is
inserted within tmgle@pthH fNVE N' d be
desirable to uti mp‘a‘r‘a*t‘gy_rmﬁgg—pl ate
attachable to the cont ai ner that has adj ust nent
capaRiftont Mfémﬁ’g tundtratecafRE Uhdhy aabhadkedohiondde lafehihg door to

the m ni mal near Bm nt attachnent provided by screws
clesgdhe gonfaiper parkion hag 2separntaln famedgilaty thag attacas 10 g goitom of the

Coﬁl?d?l]ielll %ﬁlcﬁl vi‘ri‘iﬁlogclglﬂﬁl?é’ MachPbfl hesR hAHNELRantQ' advantages
examnp gy S, coati means, andattachnent means ftor
Inqirhfel‘redienﬁséimdn&thb)bottsﬁnrmatd ihfag eﬂmﬁmqnﬂcaioephng groove with contact

c uralons or ng the itens to t
supfREee TR H1eSain (e ot o B b e, PTI98 piyplate. In
preRbredl 3fibbiinfint @e Pie! Hﬁ[y'?)g afthce it ‘ﬁ@ﬁlﬁﬁh@%ﬁl@%loﬁi §R$he bottom
on the shell through thé kinematic coupling to the
0ﬂ<thc| eothiner pertiphibygvay of 2 phirdity obhargh éla@mtﬁrmmmctm, for example,

sl that SRR bch ER R RS Pl RifiEh doBperating

holéisn e Slateedrdd edntdiast pitidn.C StRicBRiecAOid nap banelade by a unitary
| at ching door to close the container portion has a

sngp-ifa busheng theb me dbeptlesed or thave abeecadendieg theecthyouglymSaid bore in
n [
oS U BSGP AL AR QUM MERL ATy e o
mefibadi edditondly, badh atachinahtepdsitiors iayatitize elaetomahc ngshings or
roove W|th contact surfaces forned therein %

diffgiepay 6pniighred; clgsiomeris meenbers toneroyidle dagtpeping betigey the conveyor
pthle%&the'(fR cfpref erred enbodi nents the plate nay be

attached at a plurality of |ocations on the bottom of

the container portion by way of a plurality of |arge

di angt etherc prefigeddoembodimien8) digptentainer portion may have a plurality of

openings on the bottom that have a first member attached thereto with a threaded end that
engages a second member attached to the plate with at least one of the members rotatable
to provide precise vertical positioning of the plate with respect to the shell or container
portion and thus with respect to the wafer support shell. Said adjustment means may
utilize an O-ring or similar friction-providing device to secure the two threaded members
in the desired position. Said threaded members may both be formed separately from the
container portion and plate, may snap into place, may utilize O-rings for suitable sealing,
and may have a bore extending through both members for receiving a filter and/or valve

cartridge or members.
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greater than about one-half inch and |less than three

i nches, extending through cooperating holes on the
w@bk@se4ANd cont ai ner portion. Such connecti onsPeEYS1»4/037017

made by a unitary snap-in bushing that may be cl osed

or Havyeefarrbd embedinemet, agcattndge tuychegprovidgad dhdtaneludes a duck bill

puprT GLL g enbadl qenL S By, D8, SOnLT g eyl 0r; L &CS Vi e in one
dlr’ééf#e,& W@Hc‘(angﬁlé? E'h%tetlﬁ%mfi“éeﬁorpf%iéﬁ b&séndwa%' dal&frst direction.

el astoneric bushin or differently configured
Addings b sitesubsequentiie th;: moldp'rgmﬂ sdid emparma)yprofsrabdye fortrhsaid duckbill

ool B Rl ROR s T BRES have &

plurality of openings on the bottomthat have a first

Me Qe &fehad R IRRAL Qalbhbri ﬁﬁﬁ&f’i‘ﬁ’% E‘F)QStﬁ]l b itioned at

engag s & second &oeraattacﬂgd to the p ate hPar e @
soireasitho nenrettidthpointsrtiver eenr the avmtbiner partipn aud thee ﬁa@mrsm:tween all

rtical 03|t|o of, th wth.res ect 0

of St et R RO BENGH (hO RIS FseCaR AR RC L ey providing
toiahf%ol%lﬁf)ﬁ bf SiePPRE frofNtaL Eonﬁﬁbxdpcﬁﬂbﬁ@;r FRdbf fffé@@s,td%c dampeners.

utilize an O-ring or simlar friction-providing device
Int @hsrecmbedlmtﬂ wee chswaed damiroess nay thee potionaddto dampen the
vigi3Rle o BY SR P IRLPLeL R o PR A E TP scparac
righd dstdndiOtoPprodide pretiseUdrd figid donfiédtiof of ahe &idiré et portions of the

sealin and may have a bore extendln% t hr.ough bot h
CORETH9E PLL, éberﬁté/caélc\wm@ths Preqisegrosiioging ot hy lvgerem ¢qugpljag grooves
to e $s! N preferred enbodi nents, a cartridge may

be prOV|é%é that includes a duck bill purge val ve

formed of a thermal plastic elastomer with a V or

i nverted V-shape DRSORBPTIONOF THE #NGURESect angul ar

shape in a direction taken perpendicular to said first

direction. Adding a slit subsequent to the nolding of

sai Figwnetlds apasspentiot eicabpla frontrapsaing verferidontainey sipped on its

ve filte

baﬁ?sg# etiprlg@sltleaﬁ%tgal ﬁ%(?ﬁalr rl d elg%ﬁébg&i 168 a5RE cé%?f the mvr%{lon hereln.

may be positioned at sone of the connection points

bet Vﬁ?ﬂ-etzh@ aGeRbRIPIET viPQ ol Plat At chB®tdthabstt&h ol & wieaN
al | he connection points between the plate and the
coptainea embpdying theanvanienehsreivr ovi di ng

Figure 3 is a side elevational view of a wafer carrier according to the invention

herein.

Figure 4 is an exploded perspective view of a container portion, plate, and

connectors according to the inventions herein.

Figure S is a perspective view of the bottom of the wafer container of Figure 1

without the plate attached.

Figure 6 is a perspective view of the top side of the plate illustrated in Figure 1.
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total isolation of the plate fromthe container
portion by way of the el astoneric danpeners. In other
wepwsdiTent s, the el astoneri c danpeners nmay bePCT/US2004/037017
positioned to danpen the vibrations caused by
convidiganedds aperseedtpleanear of aptongesd cannectpr agcerdahg tosaspects of the
. allowing.separate rigid fasteners to provi de precise
INXEIOPE§T%N connect i on of the rmore inner portions of the
conveyor plate, thereby allow ng the precise
POSI b RRIZNY a@ossREctinIFIBY 10§ aft E‘Emrétﬁgargf RE168 td 8djhdiSvafer plane
waf er “shel I's. DESCRIPTION OF T FI GURES Fi gure f Is a
usprey thpraded membemwonfiecting thertontapeen poxjionaf il the platainaecordance to
ti Vped on its backside to illustrate the bottom pl ate,
th Gﬁ“@hﬂ%ﬁlfles aspects of the invention herein. Figure
2 1is a bottomplan view of a plate attached to the
bot t fg ; - yaalale Vi ' j :
nor o e 8 $Risgle RTAG) Ein AERRIAE Mkl v, PURRlEC Mfording o
aspeqts ofthe aneotich Iggeino t he i nvention herein. Figure 4 is
an expl oded perspective view of a container portion,
pl ate, and .connectors accordi to t i nyentions .
her iigurepilgs p getspeadivy visay gé@éaqewtw Bralyqearfiiies gpgording to
asgéctégﬁth@@f\%ﬁti&%‘érgiwer of Figure 1 without the plate
ttached I gure IS a perspective view of the top
side of the plate illustrated in Figure 1.Figure 7 is
a peFigmedtliiv e ciisesetional yiew g e duckbilh eslvo in acoriatdédtd the
. aspects of the invention herein. Figure 8 is a
INKGTRION ISR onal vi ew of an apparatus and nmethod to
adj ust wafer plane using threaded nenbers connecting
t he [ i M : j - nce to
the TUEAZ Sk BIbIGN I SR R Ay REERE FEUE
of an alternative filter/valve cartridge according to

asperigereas3 it RPeisPy@Rt vty BEdrEdlfstomeric dampener according to aspects of

the invention herein.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figures 1, 2, 3, and 4 show different views of a wafer carrier that embody the
inventions herein. The carrier is configured as a wafer container, such as a FOSB or
FOUP, and is comprised principally of a container portion 20 with an open front 22, a
door 24 to close the open front, and a bottom plate 26. The container portion generally has
a top 30, a bottom 32, sides 34, back 36, bottom surface 37, and an open interior 38.
Positioned in the interior at the sides of the container portion are wafer supports 40 for
supporting wafers with a single wafer W illustrated in Figure 4. Front opening wafer
carriers know in the art have features such as illustrated in U.S. Pat. Nos. RE 28,221;
6,010,008; 6,267,245; commonly assigned with this application, all of which are

incorporated herein by reference.

Referring to Figures 2, 3, 4, and 6 details of the bottom plate are illustrated. The
bottom plate has a top surface 44, a bottom surface 46, and a periphery 48. Rail portions
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Figure is a perspective view of an alternative
filter/valve cartridge according to aspects of the
WO pwsndilon herein. Figure is a cross-secti onal Pui/es2004/037017

a duckbill valve in accordance to the invention
50 ésreinferfakinguwth chnb@oa,ns@hpisoﬂheobonivewr ofl ilhetrsted lihwifhgure 3, are
val ve of Figure . is.a perspect|ve Vi ew

logatad o s frentoﬁa% é’ﬁ@? 815601511 §ideg andyrightsuds of he neﬁehery 'of the plate.

| T
THOBERS 1R AR e bel SbitgOidkAy) 52 Mebipiit Kii8iftic. coupling
surfaesssSdforangadieg theaprongs of maQOp(erlim«lgy(mdnmtucmmaphmg)nﬁerface on the
herejn. The carrier |s confi gu eg ﬁs a waf er
Progsseing rgripment Ar giher, fixeyrgupen w@s the Geptpiger {5 a5pted e f'he plate has
foﬂf h;%}iul?&l d0/which %eff&ﬁ&ﬁ:‘p@ﬁhng Q{JéthE's @ﬁoﬂ‘&ﬂer‘bo@tﬁnpﬁaf the container
front a door to clos he open front, and
pdroon.om cpieaﬂx@oﬁﬁnen‘ﬂmongﬁdtlmshmgs pmﬂhastmte@mﬁagaﬂel tyaﬂda&gare 7 may
top.3Q, a pottom 32 Sld s 34, bac
be; iz go BB oIl the e i O etaRG PO fd B p2fre in he

plafeit6 sk@ire @e thWida f%i'tdl%spe@xfphér’i@ 64985 abgreer P A dditihaR§tfuctural ribbing
waf er supports 40 for supporting wafers with a single

6&nvproxiden\sirhétueal sunpod and niggganeend coftagrivitly therhatigmnaitréace 37 of the
ol ?mer oﬁ know in the art have features such as
MTTUEPPat€d in U S Pat. Nos. RE 28,221; 6,010, 008;
6, 267, 245; comonly assigned with this application,
al | RéferhticClb Fguré r8;0f PeYiteth SletABISbLY %drﬁfpﬂaﬁﬁcﬁpacer) 169 for
Referring to Fiqures 2, 3, 4, and 6 details of t
CApaELtng tbp dotiomr plate| 26 tot thatcemtamvh potsiontasrphpll 20ds Wissloged. A first

b&fg&g %se1n44 &5139% tthg ?n ﬁl% shgl? %ncfils%gédrgcbl%r }ylace by way

acl ng conveyor

oﬁd&&htﬁgﬂ he-ringn ey 80 pré\}ldlétlgﬁtbﬁl(ﬂgldﬁd@taﬁiﬂit@ of, thélrsﬁstem as well as
| ocated on the front side, back side, |left side, an

frictignallyssegring the st wshipg i plaeg. Theofist heskungmins ajrose §4 a threaded
PR 86, dnECHHal 88 CAIBbAD RN mBRLERASH e ﬂﬁ’“%?%inagssa second

mat I ¢ coupling surfaces engagl ng t
armiulad busiopg mﬁpsngtokpla&nmto an apetplre 199. iInttee biate detants 196 secure the

se&gqﬂc o ng E)I(ggllxnlg teme?-;yét%t n rezfll gttgll:ler 1% tl‘iféoll)’]latve\b | ”H]]e tser:]c%nd annular
bushing has an upper end 100 that is threaded to cooperate with the threaded end of the
first annular bushing. The spacing between the conveyor plate 26 and the shell can be
precisely adjusted by way of rotation, in this embodiment, of the second annular bushing
92 with respect to the first annular bushing 70. Additional O-rings 102 provide a frictional
means to retain the second annular bushing at the desired rotational position for the correct
adjusted position. The filter/cartridge described below, a plug, or a filter may be deposited
in the bore 84.

Referring to Figures 9, 10, 11, and 12 embodiments of a filter/valve cartridge 130,
132 are illustrated. The cartridges significantly have a duckbill valve member 138 that is
preferably formed from injection molding a material and secondly slicing a slit 140 in the
apex 142 of the duckbill valve member, thereby forming flaps 144 and 146. The duckbill
valve member is suitably positioned in place by way of collars 160 into a cartridge shell

164. O-rings 168 may be utilized to seal the cartridge in place in a suitably sized aperture

6
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four apertures 60 which match cooperating apertures 62

on the bottom 37 of the container portion. In one
weedsdirrent , pronged bushings as illustrated | PCFUSM00£037017

4 and Figure 7 may be utilized to extend through the
suap ag buree84. nThé eartradgesiofi Eigupasr 2,1 16n amdhd 1 talse Iegve rat filter member 172,

the plate.tp secure the.t aperture ri pheyies. 64,
gl matble AT E melral Poich knaimin B Al G0 taber 178,
1S EYRE N Y hSTdP BRI fH1teR RibnfYRBAd §IMRE N BRMaRFHgdM th the

bot%%n1§%$face 37 of the con?g?%er portio%. Referring

to Figure 8, a further nethodol ogy and apparat us

( spaRe&ferink@6 Figire d3na athien vehtdvdampeamfphatvefe? Gatrier ishidlustrated

contai per portion or shell 20 is disclosed. A first. i
ang OmIRTES S BN §Haﬁe§1qnﬁt49nmea%re129%t %axﬁ Bt s oshpngch intermediate

SRR b 5 SBST, RhOEEY E bS pstrnc

oft damestpsthe wafiers wdlhe edsstdmérot dapmzenkeyy as elustiategl byhthef nunshiers 190 in
bushing_in place. .The firs hi ng has a bore 84 _a

PURHIOBE FE G B 4o Y1 WP IO i 0 P e B IGR Sn 2 BF the plate

sheANAgE IR YelYERD 8lasi et el HEPI AL d ASing oBRE MERbAGAHICAITal features at
bushi ng snaps into place into an aperture 94. In the

oth¢raloeatthes émbstvaendbe ghell ankbplatec oflde Anshingamaly hehutHigeql fo provide
| ace .within, the.aperture | e . .
e ¥t i LB Bk e Tl o187 o8 PR g plastic o

rigi@ 100 eontatt Beteed ke bivleade theeplateof AttB@afivelgtthere can be direct
annul ar bushi ng, The spacina§betmeen t he conveyor

engpggraend betiegn riged cqmronenty of Hie sheld and theyplate pd ths dlapipeners can be
g b . |
pIAERY bl DRy o Thealy® S R ol mElpl T AERGAE t the plates
pebiphbxiynpartinlankyl citeh othel cofveyiongsilsl 62 aoe oviude far conveying the wafer
frictional neans to retain the second annul ar byshin
caggiery g %@gb?r&n%ﬂ@?wtoﬁ’sqklw%CGHP?I& c leagraﬁ tih the shell or
cABints (R RiRORId Bl podditat fthd b&IInGARL gla@eg@anqga%@ _rtllléjf‘(%geyor rails that

bel ow, a plug, or a filter may be deposited in

enigag® a8donvRedre bt iasgshownFing Higase @, and) be, isalated1from the shell by the
denbodiments of a filter/valve cartridge 130, 132 are
PPRUESr at ed. The cartridges significantly have a

duckbi || val ve nmenber 138 that is preferably forned

;r gW%mlﬁg&?%H?ﬁg&gl AA%aRe Bt SdndkacAMheSEe Obhponshts WfNBe wafer
carrier. For example PEI with carbon fiber filler is suitable for the shell as well as the
plate. Carbon fiber filled peek is also suitable but is more expensive. Polycarbonate
particularly carbon powder filled polycarbonate may also be utilized but has less desirable

characteristics with regard to flammability and smoke and fume generation when buming.

Thus, various inventive aspects of the substrate carrier are described and portrayed
herein. Said inventive aspects specifically include, without limitation, individually and in
various combinations, the utilization of the elastomeric dampener intermediate the
conveyor plate and the shell; the utilization of a plurality of relatively large diameter that
is greater than one-half inch structural attachment members, extending through the shell
and plate; utilization pronged bushings to secure the plate on the shell; utilization of

connectors with bores extending therethrough that permit insertion of filter/valve
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apex 142 of the duckbill valve nmenber, thereby form ng

flaps 144 and 146. The duckbill valve nenber is
W@ osaily? positi oned in place by way of coll arBCDUS2000037017

a cartridge shell 164. Orings 168 nmay be utilized to
cagteidpest withia aaidrbiodege viilizaiba o€ adjnstabls threated ymemntzeesi for positioning the

aperturesuch as bore 84. The_ cartri s of Figures 9,. .
pragise lofigfion ‘_&J&hﬁ Blple With regad t%@ﬁwﬂ?ﬁgﬂgﬁ aﬁgi‘f%g’gm’&ﬁ; utilization of
O%itet 8P Rk ok bé&ikd g rBRE&Veaherhb@s i ﬁlelﬁgﬁf%ﬁh@ pob@ioA! dtilization of

Ref"ention nmenber 178, 0 respectively holds the filter _
threaddse meembrerp | fac éhé radjustmentrand dgechnRof dhati niglizeo a Fberar extending

13, a further inventive a ct of the.wafer carrj.er |j
RSP a1 SO e e 1 Ae SAEIE B anBRinaliSh bbor, or
sofid HarfkdMPRE @filikAtioROS 4 vARE CorkRedas aadiRkbilevane fdmRAdrom the

the plate to absorb any shock itnparted to the plate to.
elastomericzmaterianofpeeddepurgingsadior pressuie eqealization 1y fgrther provided.

el astoneric danpener, as illustrated by the nunbers

190 | hantom i n Figyre.4, may. b sitioned at .the

190 ARRUE" B0 KO RS e RS, Sl Mreremce 1
sefMiddd0ebt R cdntfin&b, a2t ARRntive aRp&es Risa sl aFlﬁl'inB_le and claimed

other suitable structural features at other [ ocations

withraspeatte flattpaackdtagiidrs. geticlprarriets, ffine fismeispmigraangd the like.
utilized to provide conplete isolation that is in
between the plate and the shell with no direct rigid
plastic to rigid plastic contact between the shell and
the plate. Alternatively there can be direct
engagenent between rigid conponents of the shell and
the plate and the danpeners can be placed near the
peri phery of the plate to provide some neasure of
danpeni ng at the plates periphery particularly when
the conveyor rails 50 are in use for conveying the
wafer carrier. In a further enbodi ment, the kinematic
coupling can be integral with the shell or container
portion and be exposed at the bottom the plate can
have the conveyor rails that engage a conveyor 51 as
shown in Figure 3 and be isolated fromthe shell by
t he danpeners. Various materials are suitable for
manuf acturing the conponents of the wafer carrier. For
exanple PEI with carbon fiber filler is suitable for
the shell as well as the plate. Carbon fiber filled
peek is also suitable but is nore expensive.
Pol ycar bonat e
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particul arly carbon powder filled polycarbonate may

al so be utilized but has | ess desirable

@basactieTi stics with regard to flammbility ardr/samke037017
and fune generation when burning. Thus, various

I nventive aspects of the sQbaiM&te carrier are

descri bed and portrayed herein. Said inventive aspects

specifically include, without limtation, individually
Wil 'IISJCME:L conbi nations, the utilization of the

1

fo? E@a‘lﬂ@hf clo§iab

el astoneri c danpener internedi ate the conveyor plate

and the shell; the utilization of a plurality of

Tl b URITE PG ORASHE i tiaer foBIQTpIL hgPen front and a door
§c|$ lby&{ g%ﬁi, aBtRED PRI cHMIEBEIS to et @NEHiRg portion

t
rough the She and plate; utilization pronged

thipwghiarpderality of @diwstabletspagsirsit e on the shel |; utilization

P

3.

of connectors with bores extendi ng therethrough that

permt insertion of filter/valvecartridges within said

bor €4€ CORPINELRRATHON CHPPLANEist abl e t hr eaded nenmbers for
positioning the precise |ocation of the plate with

regard to, th . :

it U zat BRSOt BPbsiE e WAILE B0 BB Gop wall, and a back wall
r es patinestmgrandidefising an bhen sypgrroopr i at e positi on;

utilization of threaded nenbers for the adjustnent and
attachnent that utilize a bore extendin _éeher through = |
for i nser? Plyreldy ofsybsirpte suppgrisat éﬁbeel?a“(/%ﬁg% ¥a ﬁ‘?‘i‘ddﬁg‘?ndmg into
ac [ i on. . ' 1

a1 112 9P o for b {hriBl . e o beia bS] T ve

formed fromthe elastoneric naterial to provide

pur gi ng athdbettorpvedishivingenplatalingd f ttonssurfacé hgartures;

provi ded. Although the features herein are illustrated
generally with reference to sem conductor wafer

cont ai ner e hottem platenhdving aqdweliy of Blotearnertapss) pachbplesaid plate
and clained with,r e to flat.p L. ' ,

reticle c% reﬁureerS sa,hgfq ﬁ%rﬁg lﬁtrl gﬁr% og grglrdl ;legaht ngf E) hg&ﬁ surface apertures,
i ke. CLAl &3 WHAT IS CLAIMED: . A substrate contai ner,
conprising a container portion with an open front and

a door for sealingly closing the open front, a bottom

pl at e conaplurdlityot wdiaHy dispasad ieemysisrqouphing gioevRsh a
plurality of adjustable spacers; the container portion

\?\grf{h%jjl@rggty\?\%f) a?dbt[séq%ge %aggrg iij[oaaa}sdijlgs%n%é ls)bsit?onkfr?é E)P 8id container

ortion and said plate, each of said adjustable spacers comprising:
a first member disposable in one of said bottom surface apertures, and

a second member disposable in one of said plate apertures and threadably

connected to said first member.
The container of claim 1, in which each said first member is a first bushing.

The container of claim 2, in which each said first member further comprises a

detent to attach said first member to the container portion.



connecting and defining an open interior; a plurality
of substrate supports at the pair of side walls and
we@xdosndiing i nto the open interior for supportiPQr/URm®04/037017
substrates horizontal spaced array, the bottom wal
4. haviThg cnplineradfi ¢lyinof3, fothen momprisagean @etihg rdisposédbetween said
bottom plate having a plurality of plate apertures,
de@{%ﬁ‘dcﬂa‘ CONERIRAT POBIOner t ures al i gning with one of said
plurallty of bottom surface apertures, and a plurality
[
5. o1 urafieppiatier SERRRT 2Rl S SB g SRR secb B bushing
p05|t|on|ng of said container portion and sald pl at e,
6. eacirhefcop@in®r afli1bisd 81ah SviSdP&eh %a@%@&fn‘dﬁ’du@lﬁn% & denkslly annular.
menber di sposable in one of said bottom surface
apertures, and a second nmember di sposable in one of
7. sai dhel canmmepeaﬁ gleis \rfurthén eeipidiyg @onQeutgedispesed dpatiween the
The .contai ner of claim11, in which

Sﬂg&é%“?HP%a?éﬂ§toﬁgﬁﬂéﬁ is a first bushing. 3. The

container of claim2, in which each said first nenber

f urt tQvedh bhaoRtadd And hibvdlt f i
.o kR AR G0 b8k KAChaRe dod 1Bl Ry uin
anfadyushmg deoop rsalduqogtaawr @&qoimgodiiting asgedenaly weigHy shgued plurality of

nt _an al d container portion The cont ai ner
suliafih S0 TR, R oM & e L T R o RgEgg erooves
salatbﬂhisﬂﬂ dévicd; ﬁl@lu@ﬁfgt @ﬁﬁ?ﬁmeﬂfbeﬁﬂx@ﬂ)d&:@ in hrﬂaMuﬁethﬁ@ Bontainer and
said second bushing is generall é annul ar .
e

a a@mndamﬁ@berodlsmsad i 3 affeiurchiarthe batem gilatg aem tfmdiahlg connected to

the Fl %‘ga_e A A g‘ﬁeﬂ%@%@%ﬁ’r{gﬁt r%@' tHe s@:{&anceeq%lpe?trgﬁme to the first

mcﬁﬁlfﬁr &h&eby adjdstihgmaid di@mﬁxieaﬁewém safil doptamer adid ssit bogom plate.
devi ce, said container accommbdating a generally
axially aligned plurallt¥ of substrates, said bottom

9. pl atﬁerrw&mdmg mekjsia a syisteny fos Rogomrinedatipg @i sypwieatel comprising:
ki nemati c grooves,

forming a container with an interior and a bottom surface, a plurality of supports
extending from the interior, the bottom surface defining a plurality of bottom surface

apertures;

defining a plate with a plurality of radially disposed kinematic grooves and a
plurality of apertures, each of said apertures generally aligning with one of said bottom

surface apertures;

fixing the container to a first member disposed in one of the bottom surface

apertures; and

fixing the bottom plate to a second member disposed in one of the plate apertures

and threadably connected to the first member.

10. The method of claim 9, in which said first member and said second member are

bushings.

10



said adjusting device including a first nmenber
di sposed in an aperture in the container and a second
woroub®es71di sposed in an aperture in the bottom ptrEUS20841087017
t hreadably connected to the first menber, the nethod
11 confihe Shétgod of alaimg 10hin sdbnendrenbieaid fist ahd wecdml tlembers are
first nmenpber, thereby adjusting said distance between
gerSiRly ¥WMa%i ner and said bottom plate. 9. A nethod of
making a system for acconmopdating a substrate,
co i S . i,nt I
12501 Rkt BECAS, ButRP bihBng olipofile s R befpiythe fir
mehﬁ‘t%rmﬁﬁﬂfelceﬁtalrfehe bottom surface defining a plur aI [ ty
of bottom surface apertures; defining a plate with a
plurality of radially disposed kinematic ooves and a
13pl uThkimeghask ofaghaim: U fergher sampriging dispesiagan Bmg between the second
ner a aliagning with one of said bottom surface
m%‘g’@ f’]ﬂl‘#g‘éw?am ng the container to a first menber
di sposed in one of the bottom surface apertures; and
14 | XiAgbrtdiRerD @ ki8R ate to a second nenber disposed in
one of the plate apertures and threadably connected to
the first nenber. 10. The nethod of claim9, in which
sai d dontaster rpertiver haazmg s irdersecad cannapentare ﬂuidlsbemhmngisating the
e t.ho aim 10, in which one of said first
mt%%r\glglt tﬁ%‘?ﬁfg{%e AT POFII% y annul ar. 12. The
met hod of claim9, further conprising disposing an
Ori t .ner. 13.
The e ] e o B e A et g an
O ring between the second nmenber and the container.
14. aRloopsdatihglgaccarompddted bigthe container portion;

a bottom plate fixed to the container portion and having a plurality of radially

aligned kinematic grooves; and

a valve disposed in said container portion aperture and comprising a valve
member, the valve member including a pair of valve flaps, said pair of valve flaps in a
non-contacting relation when said valve member is open, said pair of valve flaps in a

contacting relation at a valve member apex when said valve member is closed.

15. The container of claim 14, in which the valve further comprises a collar disposed

proximate a base of said flaps.

16. The container of claim 14, further comprising a filter positionally disposed to filter

air entering the container portion via said valve when said valve is open.

17. A method of venting a container configured for accommodating a substrate, a
valve disposed in an aperture of the container, the valve comprising a pair of valve flaps in
a contacting relation when the valve is closed, the method comprising opening said valve

flaps, thereby venting said container.

11



a container portion having an interior and an aperture
fluidly communicating the interior wwth an exterior of
WO b@soentai ner portion; supports di sposed in tPer/US2004/037017
interior for accommobdating a substrate; a door
18seal A agthodatenkinmtatataibyt fohesubstrate] comnprixiig:i on; a
bottom plate fixed to the container portion and havi ng
a plurality of radially aligned kinematic grooves; and
a vdbmingitep eerdaingty theabentainert Ravie atp BiteriQsnar peartulg,¢and supports
and ¢ risSin val ve nenber, the val ve nmenber
fb{ﬁ%?ﬂ%ﬂ%éh%SEgvaebf val ve flaps, said pair of valve
flaps in a non-contacting relation when said val ve
MemMgEokig APRIve Hiathé a?éﬂtfre,%faid/@dl%eccfrh&ﬁ)sing R pdir of valve flaps, said
contacting relation at a val ve nenber apex when said
valvgl alesedeviisarsaidsvaiveoans. ard 81 a Wndactivgireliatien alpdn apeaithereaf and said

n which the.valve, further conprij.ses.a.collar disposed
valy S et S0 SR Ghebt ed Hom BRIl BE Pt flici o e o

claim 14, further conprising a filter positionally
1991 spRgRtkerh okhiprishle: @i r entering the container portion

via sald val ve when said valve is open. 17. A nethod

of venting a container configured for accommodating a

Subst coatamer defiming andintspased i n an aperture of the

container, the valve conprising a pair of valve flaps

in a contacting relation when the valve is closed, the

met Wﬁﬂp%&wﬁ%t?%‘ﬂﬂ% Trom 1the, dntemgrgand, peronimegating 14, plugglipy of axially
aligﬁéﬁédﬁgtrzﬁ ';d container. 1118. A method of neking a

ontal ner tor a substrate, conprising: formng the

cont ai ner, the container having an interior, an

aperd dooe sealing tiididihg; f or supporting the substrate;

di sposing a valve in the aperture, said valve

conprising a pair of valve flaps, said valve closed

whers badiom platevdgfiningmsplurality of ré‘?lé]éh tligpesed dincamatic igerpvas; and

an apex thereof and said val ve open when said val ve

fl r non- con [ rel atiop. .
apa% e?as?orgencofargp%ngraa&{xeg gnter?ne%gatg fhe container and the bottom plate.

20. A method of dampening a container afixed to a bottom plate, an elastomeric
dampener disposed between the container and the bottom plate, the container having an
interior and a plurality of supports accommodating a substrate, the bottom plate defining a
plurality of radially disposed kinematic grooves, the method comprising administering a
mechanical shock to said bottom plate, said dampener thereby attenuating a magnitude of

said mechanical shock before said mechanical shock reaches said container.
21. A system comprising:
a container defining an interior;

supports extending from the interior and accommodating a plurality of axially

aligned substrates;

a door sealing the container;

12



19. A system conprising: a container defining an

interior; supports extending fromthe interior and
waewsoymadati ng a plurality of axially alignhed PCT/US2004/037017

substrates; a door sealing the container; a bottom

pl atebdiwhi plateglefiniilgly Flhialiyy offradiallly dispysed ikipaseid grooves; and

ki nematic grooves; and an el astoneric danpener afi xed

internedi ate the container and the bottomplate. 20. A

met HoplusAlity) afadiistableaspaess slispesedabstveen the epmten¢rognd the bottom
1gtlate, an el astoneri c danpener di sposed between the
Pi8nt ai ner and the bottom pl ate, the contai ner having

an interior and a plurality of supports accommobdati ng

a substrate, the bottomplate defining a plurality of

radi al |y di sposed ki nematic grooves, the nethod

conprising adm ni stering a nmechanical shock to said

bottom pl ate, said danpener thereby attenuating a

magni tude of sai d nechani cal shock before said

mechani cal shock reaches said container. 21. A system

conprising: a container defining an interior; supports
extending fromthe interior and acconmodati ng a

plurality of axially aligned substrates; a door

sealing the container; 12a bottom plate defining a

plurality of radially disposed kinematic grooves; and

a plurality of adjustable spacers di sposed between the
contai ner and the bottom plate. 13
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