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FRONT OPENI NG SUBSTRATE CONTAI NER W TH BOTTOM PLATE

CROSS- REFERENCES TO RELATED APPLI CATI ONS Thi s

application clains priority under 35 U.S.C. 119(e)

to, and hereby incorporates by reference, U S
Provi sional Application No. 60/518,064, filed 7
Novenber 5 2003. FIELD OF THE | NVENTI ON T

i nvdRONE QRENING SUBSITRATHE CC LR WITHE 2

systens for confining silicon wafers, flat panels,

ot her substF@b@SRBREREKNEES TOREOATED APPRICATIING age

and processing. More particularly the 1nvention

relates to such containers with lower plates 10 for

pr ovi @hisgappligatipe nelaimsapdorityit eidtmdé W6 dsdbYflatedand hereby
20 Ui nt,. i:

SRR s o APl So 0, 1854 311 7 November

200%trates before, during and after processing. Such

substrates are used in the fabrication of

sem conductors such ﬂ’Qﬁiﬁéﬁﬁﬁgﬁiﬁﬁiits and liquid

crystal display pan ; nsformati on

into the end product, these delicate and highly

val ualthR iavdaSs adlftes RrRalalfle kpesinad with arhimgtsgsems for confining
processing, .storage, and transportatian. Such

SUiSeR ATEY, fils P, PrBt BOHEALFST ?’lﬁlmalﬂ’aﬁg%efo‘f Fgpsport storage and

dedsig AVlofeqiktallaNgthe invedtidh iréla@é SRR @OMtainps Wathclalver plates

amage . from breakage, or contamnation from vapors or
Jersrenddiag epeagement gudinisriacewidl) 350G AAUPEERY i al s used

in processing. 20 Such substrate containers are terned
FOUPs, an acronym for frg{¢kQROWNIY unified pods and
FOSBs, an acronym for front opening shipping box.

I ndustry standards specify that such substrate

cont aiWrfersarriers ormodk arm aftigdddorcknlding. igasneBingr #ngl stging substrates
e Jlﬁ'ﬁ{h WYafief rﬂr&?ésﬁ% g_rsﬁﬂ}’ @ﬁos%‘teg R g&ﬁt @mnef fabri@tion of
t ace with three rounded

cont di ner “that I nter ' ‘
pewjcenductons suchr anigtegrated grcpits amg!ligui@rprysppé qmp_gygemplﬁ,g In their
%%Héfgm?al?igh 1;I—tget§g eFa {;B?JHEEH ?he%ﬁ ldQllléa g&dzl%ﬁﬂg%'hgﬁlef &bstrates are
the precise orientation o € wafer cofitainers,

tshigeettd/ toatdpeatedprof assingr ewngs andrirangpattationonSush subsirates must be

;ﬁ te%%cgg{)xpﬁc{éﬁqag?o r‘ér%npta‘g’ticu{aro E:on%a)t(rgig?rlltg s[a%?%sicﬁarge%mﬁical damage

from breakage, or contamination from vapors or gasses such as those outgassing from

q 3
CLZ ara

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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the wafers. Such containers typically will have neans
for allowing robotic transfer of the containers wth
contents. Such means may include a robotic flange on
the top of the wafer container as well as suitable
rails or ot her features on the bottom of the container

B oyt et Y Polelg on R P GEREE . 10

aippatif that tshdden Seutd eind Stops,t thatdis ghnsxtg)q@t,he twadidr dostajner lwuth doaded
of the wafer containe waf ers, can _cause .
B b S 8, HALET- (TG 1 S ABEPRIRE § Grovide suitble
Rushiorigy SodithedWhRrs difingitanipdd, meluding eomfyafcs vélthini mgacmty The
transport, including conyeyance w t n a facilit

5vafRH Epiraints and, Fﬁfgorawﬂgk%gmge?qnafntlﬁ 2Bferige such cus¥1omng during

GRRYRRL fHA %’Jllﬁy% ?ééilﬂ? $tUi§ |31s6 lél%iifa@l%l t6 gxadélﬁdcﬂt%nal dampening and
transport from facil facility. It is also

cashionieg fr ity Wafpes \alam. t¥¢ ERTRIINCIR ARG SINFRGTIEH BY WY Of icameMeys that
fe%a nﬁemt) ﬁaté“@ﬁtﬁe FOBPGADLAFOSE'S withih 4 fagii§por t ed by
conveyors that engage the bottom plate of the
FQJP and/ or FOSB's within a facility. Such FOUP's and
Foss' Sucit FOUR's and FOSBaptitiae hsahingrmechenisrmseinstheiibdnoss with seals to
eSaB e&&ll sgfi%] c&]tm Wgﬁéhcc%ln ?s J:r?ﬁieeﬁ%ﬁ@'aﬂ@& purges to
en heed vents andlor purges t
mrmemefmmmmc)caroér or meinteadedi leakagrs due Immressd@dilfferentlals for
t f r
FENBECTRRS i SarBp RS bictol (BIARbH Brert BvarfEbBPAEne on e
i pmdvaue ikoonsn Incthe it emdbtypicaltyieve pogiertaredn k&mslzwil with @ lyeitabletfixture
an i cal ave_an aperture in the shell with a
sad?ﬂtﬁi%‘up%”f’iﬂ‘%‘ﬁgmeﬁwa filter secured at the aperture.
15 Generally, it is considered desirable by the
I ndusiGeyteraldy, i 31 dongigterbd aemm‘eeuy thé indoggnionminihiza dhergumber of

into sui:eh contain

rs. art containers .typicall .
PERPELRAGT G0 FHEH SHRATSDS P B, GOUNERE FUrED il g rolded-in
ajpema Ly TR Me sBEl Sotibn for hitRhmeRiof RUth Gilteg of parglng deaturts)
that the kinematic coupling nust be precisely

positioned with respect to wafer shells to, al

t hese I #hat fhedinematic Spunlign snusk beprecieds Posiongd Fﬁpect ‘to wafer

VhEIR thNflo® OBt MlefieprecidLinfRat ¥l &Y procebsiv élﬂzﬁin‘idnp Qiith Ghedéontainer
the three grooves on the bottomof the wafer caontainer

viing tvafess [ﬁ‘&:ﬂosttlémé’ﬁ ef ddhree gragevesop Hhe baottaw% |ﬂtﬁ wafgr container with

éﬁfe&tcl@l the sﬂ Hﬂﬁ:tatlcsrh ?ssﬁasm{eﬁf crtRAL AN @fad 1RGE wafer containers are
venti onal ded of thérmal plastics which

may
mnpengg@pllmnmldﬂdtof @Iuarmaig)lqsh@ wWhitompyywarp 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



10

15

20

process or subsequently, great care nust be taken to
provide this precise positioning. Known neans for
attaching the kinematic coupling features to the

contai ner portion 25 include direct nolding of the

grooves in the shell, attachnment of a separate plate

with the groove of screws, utilizati.on an .

i FpRmeg} megnsdpr 8 PRACETAPATIs oy R TRIE AL Cqpgetitons B8 simply
SiatHin2 e iGerksOteethe Rilaé.e AlRbuifaBR héfs Qh@ﬂ&’ Q&eaﬂy’l dwtﬂiia\tlded for
is inserted within the shell portion.

dfeglitatmg grovadipg iqfi he %fgemwa& ategs ﬁﬁlth"eéh‘ﬂl &F%“gh e tinemati
alobAEiaab ke fcxﬁcrﬁgh% QaptR! f6trusidigon hl?ese%ﬂﬂiddﬁ bi"&Aér receiving base

capability and that 1s securely attached by nore than
typen fhivh ik wq:fg@gonpmems sgatedat t achnent provi ded by
screws. Such a separate plate can thus easily add

addi tional feat ur%ﬂ”@#%ﬁ:@% FANSVRLTIoN er f ace

features, for exa ans, and 2
attachment means for other accessories by using

di f f erfefibntpipering eubstrite varcier loming @rcostaimpt gortient andahlatehing door to

ggsgiﬂﬁ%,ecr%téﬁtlr% hh 8‘25‘% aesepar?tglefl I?r'ﬁ*e%??gte thgtfag@n (j:? lﬂcpﬁﬁ!e ﬂott(hm of the

mhaineﬁ patiat proxidiripsuridquetatechiizel nedris rand: ghvetl lﬁ@nkcsr@datdva;ltages

AP ot BEBRLIE G 35 AR B, W oo

vaitfades G‘&ﬂieﬁltﬂ@émlzﬁd comtepst. ralpoediiforedrt thelpedimk(ENGH @i plate. In

P e B et he W 80 aEhes 37 ol e SEBl gy e vorom
PéYTthé Edhtdhase p@rt{i)ﬁnﬁrr\%ﬁéﬂ/a ploanwhpdraé diainert cainbaoisefor txample,

t he bottom of the i ner rti.o rovi un
oA AOH R D e o Lo o e Sohh e ik Sograting
| fb16r & B pBe SR estitdiRd tpertfone Sk tcorheplicis Qnd'yalﬁe fhade by a unitary
ki nemati c coupling groove with contact

f Bppraybyshias dhas maycPecdrted gohave ibore %%dtfigdﬁ%‘ﬁ%ﬁ“!%‘? hgaid bore in
feffBd hb&timefs th |b@tc%nﬁé1ﬁ‘ed f3F edcBiving IR AACOMPINScattigges or

ate may be attached at a plurality of |ocations on
tmembmt é‘ﬁlﬂlt@flalbh suchogitaghmast ppYtians ghaybytilizg plagtomgric bushings or

P d8mpdr 6‘86@69?1' f
DY) 1y ST R il 800 o
i pleta@nd theghadlndi ng t hr ough cooperating 15 hol es on the

pl ate and contai ner portion. Such connections may be

~ made eggaréﬁyré/ rﬁgﬁﬁmér{eiﬁeﬁé @tﬂ?gnérhﬁ;ﬂéﬁ?ﬁl g%a% Qﬁﬁ&jrality of

25
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or have A re ex endl ng ret hrough ore |
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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preferred enbodi nents may be configured for receiving
filter and/or valve cartridges or nenbers.

Addi tionally, such attachnment positions may utilize
el astoneric bushings or differently configured

el astoneric nenbers to provide danpeni ng between the

Co e b B SR B s R B BB Pk o

Rlubcatalveyfofrhed e thei@s plustic blasttxaért with & Vabr imaereedaV fshapetin one

nmenber attached fh reto with .a bﬂreadeddenp Epat irecti

shrgelipaang adeddigy B 2 dieslip BRELPIRRIGHIZE o Sjjd fistdirection.

| Sl OdNe sWsedubt t&ﬂﬁbﬂl&nﬁ ot idhértber iy prefitalsly farmenaidsduckbill

vertical_ positioning of the plate wth respect to the

§H@FiAé@“@@ﬂbhﬁﬁé@“ﬁgeB@VPW@H“EﬁHw$hﬂ§ with respect to

the wafer support shell. Said adjustnent neans nay

utili renf9ditenii M it lchéhidnHp: MERErsl iMag bdPekitisned at

Yo seanPatraiiSapient dRlgalort chiblonRfl ERLRE K9 9

porictof $. cogagction heints detven HscpBlaings PIsiAHangdhe plateey between all

SRR %rﬁxgé{ioﬁgﬁmtg B&we&p{l‘ﬁg Y tnd et doRAindF Porlb A kiferebyBfoviding

snap rnto place, may utilize O-rings for suitable

Sotal iselgtion ofitint platy fromtie containeepertiobidivayofithe Jagemeisidgmpeners.
S P eiv] J / (YT

B g A b Bsfimbrd hodhBH G 82 pHBon o dampen the

calbrationd geused Py lwenyeyance de getipretal iraitsl afdssplate dvhdle abfowing separate

pur val ve forned of h I . ' . |

P eotferd S bR Frisg dnb W Bonn dHiBEbf s ingts HAHEF orlbiof the

reeateyngplhtas thedabyslowingthel preeisd pasitiohink efithp inematic cawphmg grooves

Ho saiq fhr t direction. Adding a slit subsequent to

tRECHAETNY S0f sai d menber may preferably form said

duckbill 5 valve. Additionally, the cartridge nmay

have filter menberBESCRIPFIGN ©F BE BIGIORIESENt S

el astomeri ¢ cushi oning nenbers nay be positioned at

some Qf the connectjon, points between %;e caont ai ne

por t i SEUERHISERETPECAYE VIGY A {TRBEIPCRINE WA cqrfiner t*PP’g’dr on s
aBIREREtth AlisRRE HeDofisth PRENWhIIR ebadi€s apedtstof heGAVENAbMRITein.
portion thereby providing total isolation of the

plate fromthe container portion y of the

: by wa
el ast &¥re Zischopamelas vievoofiaplae H@K%é‘%ﬁ hogameof appder
%°§§B@Faﬁﬁ&¥?*@ RehBoRhérdde PoOsi tioned to danpen the
vi brations Calse y conveyance on peripheral rails of

the plate while allow ng separate _ _ . .
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 5 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.



10

15

20

25

rigid fasteners to provide precise and rigid
connection of the nore inner portions of the conveyor
pl ate, thereby allow ng the precise positioning of the
ki nematic coupling grooves to the wafer shells. 15
DESCRIPTICN OF THE FIGURES Figure 1 is a perspective

backe ity LsAPbBRLL By b Blon BB ERY ol R0 Wpeclsdr e

dnadorekeréispect s of the invention hereln Figure 2 is
a bottomplan view of a plate attached to the bot t om

of a wafer_.contain nbod i ere

20 i S wisfaRsSsctind Pg:at o8 o st et 5 plft SR lane
GRingitEades &RmbeR GotrRctitpahd conediricr pdsmolln@itﬁ the. plaEe hceordance to
Is an expl oded perspective view of a contai ner

ﬁB??WB%m“BPEPe and connectors according to the
inventions herein. Figure 5 is a perspective view of

the beida Rfa peliBedtifl Slowo? Bl Rtdditivofiltérivalve Rarkridgéaccording to
wi thout the plate attached. Figure 6 is a perspective

Vaseaftsf thetivention kareje of the plate illustrated in
Figure 1. 4 Flgure 7 is a perspective view of a

prong %ﬁ’gu?@ﬂﬂrg & pl pé%ﬁ&o{hgév ggaJ QiefRREChRerRfivE BStridge according to

i nvention ure I'S a cross-sectional view
m%pwwdﬁpanmlu@Mdnnet hod to adjust wafer plane
usi ng threaded nenbers connecting the container

porti %n%l\ﬁé L 1staI3?os§) 'L:el% lgnal Ol§@%‘?9r&g ﬁﬁvaﬁ\% 1§ aéclapdance to fthean

i nventi erein. erspective view o
ahventiombéreie. i | ter/val ve cartri dge accordl ng to
aspects of the invention herein. Figure 10 is a

Car  rRogyes Gt of e f iR Plkf vk bR Yo

her ei n. 10 Figure 11 is a cross-sectional view of a
duckbiFigure/ B3 ¥ @ pelpaticOviewne en ¢lastdnidic 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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invention herein. Figure 12 is an expl oded vi ew of the
duckbill valve of Figure 11. Figure 13 is a

per spective view of an el astoneric danpener according
to aspects of the invention herein. 15 DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS Figures 1, 2, 3,

and 4 show.di fferent vie of .a wafer Leier that..

b taieresing B FoMsHER R f e phaverar 5| djusfFited B Figure 3, are
186 d0sH MEl faft AdaMBAGR' side) ASHiduE bnd Sgit BidaSf theFfaBPhedy of the plate.
FOUP, and is conprised prijnci allyazof@%)O ont ai ner

pbhet Plate bas thraenkingmasigespupling, grogyes Vg {ipepyptig goupling
tJ&?fa&Q 89 by &1@5 ngat'h@ p@or%@%? R Bdbdperitifig ﬁﬁemﬁl’tﬁcdﬁgﬂﬁgﬂin@facc on the

portion gener has 20 a top 30, a bottom
moc%%wecwm@bpt etherstinterg g whlcaﬁ’ep eRtanse s seaedy (15f plate has

3f%ur PRl 5@RAfh 'ﬂbt@h%oﬁeﬁ’&tﬁ%'aﬁén@és 62hs Otﬁf% 6&®nP17 bBe container

cont al ner portl on are waf er Supports
sheptbas: tIh nge evatagingeniiprengad bishigige asiinerateg/in Flgu@t“r andddgyre,7 may

F
Mo AU L 1 S pBAOH Al n e
aﬂatemsecm@ el By oOPSrture peiiphetiesnd, 66 mmthlmy Adsitiqpabsirugfura ribbing

h X ré Egsyst?ug?%r é\#@ghlaﬁg Fré%%éxﬁpnt Qhiftact %\ﬁtrh'etﬂé: g&{%%’{ %ﬁg% %Z:i of the

Geotlziret patiaf. t he bottom plate are |IIustrat ed. The
bottom plate has a top surface 44, a bottom surface

| nt er}]geé fﬂlgge“ ?‘h %ﬁvéy%lﬁﬁe ﬁlgﬁr%gg%g’ﬁg‘ fatus  (spgeer) 169 for

I dohﬂ&tnh@t}ecbdttﬁml-_pl@bl R6 t3 xheadfoﬁtaldet)ﬁ@tleﬂ ooshetllm) 1§ disolosed. A first

SoieRine 47 §rigs i ledsrinb o spoinwe 38 it (8ot R el burbh e oy way
Qﬁvc?kdnfsmaé 2 QfCﬁ/@S 7828® pokide ﬁhght&@lnglaﬁ@ gRbility 60MHPlsydign as well as
surfaces or agi ng the pran perat

FisioRelly secur e et PRYGT B Qo T s %ob“al?la% o 604 threaded
ediidi poRAI860indod &@lrar §8. XA U nH Rehe¥tigGherhitite 92 Q&‘@u&ﬁ&s laSsecond
seated. The pl ate has four apertures 60 which

ch
coplar hyshing sagrsriptgrrlacedoto i aperdire 9+ Sirfhgplale dP‘ﬁ'é‘S 96 secure the

CREIARI Sallar BhirgOR: pladd WiRen Qﬁ@%ﬁ(ﬁ%nﬁl thé Eﬁ&g e‘I*he second annular
bushings as 1llustrated in Figure 4 and ure

prushing |hps, amjuppst end Hiogthatrip @ggqqle@ %cwpgﬂem@ the tl@rﬁ@ed end of the
CERE AnlRF bR OThePPdcihd) Get@R&T thecBnieYor §lfte 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
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plate to secure the two aperture peripheries 64, 66
together. Additional structural ribbing 10 68 provides
structural support and engagenent contact with the
bottom surface 37 of the container portion. Referring
to Fi gure 8, a further nethodol ogy and apparatus

CROESH J BB IR 40, B OLPALS Al 172

flgn Sade Eﬂ sﬂtaala fRriag apgerianthet islkacen imthe atth Resgntion urember 178,
72 in the s | a IS secure | ace. by way 15 of

J&P Esspecuiygly tp‘@dF }hﬁ'g}lg‘e%em%fds‘ﬂ g\? tlg? Fadﬁ}dg%'i ng and
stability of the systemas well as frictionally

secur iRReerifpo Figudd 10 USHHRG invnipleasoct dMBie iafes E:ar’ﬂUlSih liN@trated
has a bore 84, a threaded end gggrtl on 86, and

G0f camPBES an, clisioBIEC SampREt [y SRS BRTPEST isPHigheiatemmediate

he lpfiee Irﬂftnan fi
2}%?{&8 :&gd g%w& & ab@&E ;h? gmogg ?rglﬁaﬁgﬂ'gdét e gcurtg filn idétransference
0

sd seme tatheuraders.h Tbpielagtomarip fagerency ehillystrated h:p&\emyfr@eﬁsud 90 in
éﬁgntg%naihqﬁ%{-w ?S ?ht%ﬁ ?)ggyggig%da‘ft tl?@re@ﬁé%méq&)ehﬁl%s %0, §PBEthe plate

Oth to cooperate wth
tshelb adliteinasivelyothe elagiomérs cart beepispgd asingotber Sngablerﬁ@ctural features at

S&&?'l&gtlgn%t IM%R’TC%H %CFCQ\@M G{%@ Blaw ot I?L@ Gndyi ﬁhﬁk& to prov1de

atlon

e:mbrpthtmoiat,lordhattlhm mmndhavinnqlaad th@u;bﬁi with ng @lmttﬂﬁld PlaSth to
respe f Ir g

Aigie Rg gtlclgcﬁl‘iaﬁ etwaén g@::k?wl ?ﬁdo ﬁ%l ;Bét@ Al%maf\gggtﬂ'g?ﬁ @%J}Ttée direct
smgmgedaemrmuireen rigidsdoimpgnents dfitiee stiels axrdetle plateand thealampeners can be

]E)H(?z]?clleé Ip%? é}}e.? ;{eptags%y gg{pe PF e t§ %Bo%? e\l/%%}nggn%)a&% bt @aﬂgac&tlg ?tetpe plates

x yiglg@y ??ﬂﬁﬁlhﬂfb‘ dvzhen nhd benvbyr erax&ffl 50 IE;ef ar usenﬁgr ttonveyigg rthe wafer
) t | .

S i crbpaSRRy dhd EUSAR gp Bl G O Ger g shell o

Sdoﬁ?irfei’ ﬁ@ﬁbﬁ and Ve pésed UeHB bbttony:ahe/ platdeai BavetBScdnlveyor rails that
rerera

forped fromi.njectiqgn di.n terial
a%a&eewﬁa\reyorsﬂ @ rfjown dpiREad m L%éw%égdagg&‘ g shgy by the
tdahpdaekbi |1 val ve nmenber, thereby fornming flaps 144
and 146. The duckbil | valve menber is suitably

posi tioned in place by way of collars 160 into a
car t r i \ageuss maferials 1a59| S“’@biel f?gén%@cwyg Hie cempqnspis of she wafer

SGifer! or @ﬁfn{ﬁlé ﬁﬁlewhﬁ‘ cﬁjbét? ﬁbérnﬁli%r s @Bk YorSthé @Rkl as well as the
aperture such as bore . The cartridges of Fllgures

platg.0, Caatm fiber dillsd peely & ﬁsq suitelle %%@Prelwenswe lycarbonate

particularly carbon powder filled polycarbonate may also be utilized but has less desirable

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

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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174 made of suitable filtering material that is known
in the art. Retention nenber 178, 180 respectively
holds the filter nmenbers in place in the cartridge.
Referring to Figure 13, a further inventive aspect of
the wafer carrier is illustrated 5 and conprises an
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particul arly when the conveyor rails 50 are in use for
conveying the wafer carrier. In a further enbodi nment,
the kinematic coupling can be integral with the shel
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 from
the shell by the danpeners. 20 Various materials are
sui tabl e for manufacturing the conponents of the wafer
carrier. For exanple PEl with carbon fiber filler is
suitable for the shell as well as the plate. Carbon
fiber filled peek is also suitable but is nore
expensi ve. Pol ycarbonate particularly carbon powder
filled polycarbonate nmay al so be utilized but has | ess
desirable characteristics with regard to flammability
and snoke and fune generation when burning. 25 Thus,
various inventive aspects of the substrate carrier are
descri bed and portrayed herein. Said inventive
aspects specifically include, without limtation,
individually and in various conbinations, the
utilization of the elastoneric danpener internediate
t he



conveyor plate and the shell; the utilization of a
plurality of relatively large dianeter that is
greater than one-half inch structural attachnent
menbers, extending through the shell 30 and pl ate;
utilization pronged bushings to secure the plate on
t he sheII utilization of connectors with bores
ext endi t heret hrough that permt insertion of
‘W$¢H$@? Fve 7 cartridges within said bores;
utilization of adjustable threaded nenbers for
positioning the precise location of the plate with
Lr ega"& subtstratt hentaiaére coraprising aamtmmr@prtmnaﬁﬁsan open front and a
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urality o ttomsur ace apertures;
rotatable so that rotation of one of the first and second members with respect to the other

of the first and second members exclusively provides an adjustable spacing between the

bottom plate and the container portion.

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

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

detent to attach said first member to the container portion.

4. The container of claim 3, further comprising an O-ring disposed between said

detent and said container portion.



the bottomplate having a plurality of plate
apertures, each of said plate apertures aligning with
one of said plurality of bottom surface apertures, and
a plurality of radially disposed kinematic coupling
grooves; the plurality of adjustable spacers for
adj usting the positioning of said container portion
and said plate, each of said adjustabl e spacers .
5. compiespriginerofqlaigy 2, i whish caghrseidegeqnd membeg s & sgeqnd bushing.
bottom surface apertures, and a second nenber affixed
to one of said plate apertures and threadably
6. confldeteentainenofsddinn & iin whichwadhesaid sppenddiushiag iy geaerplly Arnular.
of the first nenber and the second nmenber is
rotatable so that rotation of one of the first and
7.second cortainer of o, fasee comprisidgan Oiringrdispoedtteen den tisd
and second ers exclusively provides an adjustable
Se%‘ﬁ‘é‘tﬁ“ﬁlg‘ngné‘?‘{@éngo‘l‘%&%ttom pl ate and the contai ner
portion. 2. The container of claim1, in which each
said first nmenber is a first bushing, 3. The container
8.0f o aubsirate coRiainkl, EOMPREYIE & eANRIRGTIPOTIORSYIELIN qRGR {iea}, a door
e .
rof BB Eos g SR rght s Roh A5 APkl B TOGtarcP b G
thfough A @turdappf é¢ainagodn O ring di sposed between said
detent and sai d. contai.ner portion. 9 5. The contai ner
of dMGFIRBNETPRTHRRCONPESER sai d second menber is a
seCyYhitioBpsite side -wallbe Ko@dAV4AIE a t6f well aindaBacki Wwalthi ch
each 'sai d second bushing is generally annular. 7. The
copnertiag geq defining &g ¢pcs InteRiQrt her conprising an O-ring
dis . ks
R
opeo iiteriorefor ppartiog theisubstiates ope horfizontal spascdiaoay, f or

conriBt gt 16T bReng A RLERE! (Pt fraCE iR oftng ino the

ofehitadidrf y of connectors; the container portion

conprising: a pair of opposite side walls, ott om
V\,amptpe hotfqggrppmp}}aying ﬁld)llg‘g@ﬁaf platq gpertures, each otasal% plate apertures

aligning with one of said plurality of bottom surface apertures;

a plurality of radially disposed kinematic coupling grooves; and

the plurality of connectors each inserted into one of the plate apertures and an
aligned one of said plurality of bottom surface apertures of said container portion and
said plate, each of said connectors having a bore extending there through from the open

interior to the exterior of the container.
9. The container of claim 8, in which each connector comprises a first member

disposed in one of said bottom surface apertures, a second member disposed in one of

said plate apertures and threadably connected to said first member.

10



connecting and defining an open interior; a plurality
of substrate supports at the pair of side walls and
extending into the open interior for supporting the
substrates in a horizontal spaced array, the bottom
wal | having a plurality of bottom surface apertures
opening into the open interior; the bottomplate

having a plurality of .plate apertur each. of sa
10y atTé‘%zQB’étlg’cnﬁ’f %ésclw)é 9 g*fh'gwgl \%ﬁpﬁmaﬂbofgf‘e Blafegvith {?Fl%ﬂ4 fohe
coﬁtau@:?f)&r@lﬁh S REBIAREK 461G 8tatidn B dHedIf tHeFiref and Akl kbnd

di sposed ki nematic coupling grooves; and the plurality
mghbgtonnect ors each inserted into one of the plate
apertures and an aligned one of said plurality of
bottom surface apertures of said container portion and
l1sai dThelcahtainecaftdiainf 9, sdietticeacheotrec®r hasvd pigrakitybafipeongs.
extending there through fromthe open interior to the
exterior of the container. 9. The container of claim

128 Ine%h@ﬁeﬁ@mmp@ TRHEIC 06mBIRSTRY At9&st éndf dffadilteeariRige and a
ol |sgosed in one of said bottom surface apertures, a

$ROSercinteae of saidbrredinane oh said FONNSEPH- pl at e apert ures
and threadably connected to said first nmenber. 10 10.
The container of claim9, wherein the position of the
13p| atBhewohtainersiaaitn &, ovhictedn eacb of sdicheonngoctotsiham a idiameter greater

adj.us | e..by way qf rotafion.of one of the first and
th?‘h é‘L%Wﬁllﬂ%@ﬁ%%ﬂdquﬂhan E‘b’ﬂ?tﬁ her of claim 9,

wher ei n each connector has a plurality of prongs. 12.

The container of clan 8, further conprising at_ ]| east

149ne Bre cantpinet ef claipy §, rﬁ“@&j—‘é comprising belampengs dppasedibstyeenfhe
uﬂ%nﬁﬁhgaﬂ@ﬁx%m#@nﬁﬁgnﬁ&heald connectors. 13. The

contal ner o rein each of said connectors
has a dianeter greater than about 12 mllineters and

1572 bR Eopinet RBhtoe b P BRI P, 2 B Rpnd o
opRaffibcat)a@bat Rakyly tl0€ing tHtopkin Gontpe bbitean plate connecting to the
container portion through a plurality of connectors, the containers further comprising a
kinematic coupling on said bottom, the container portion comprising;

a pair of opposite side walls, a bottom wall, a top wall, and a back wall
connecting and defining an open interior;

a plurality of substrate supports at the pair of side walls and extending into the
open interior for supporting the substrates in a horizontal spaced array;

the bottom wall having a plurality of bottom surface apertures opening into the
open interior; the bottom plate having a plurality of plate apertures, each of said plate
apertures aligning with one of said plurality of bottom surface apertures; and

the plurality of connectors each inserted into one of the plate apertures and an
aligned one of said plurality of bottom surface apertures of said container portion and
said plate, each of said connectors having a bore extending therethrough from the open

interior to the exterior of the container.
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15. A substrate container, conprising a container
portion with a top, a bottom and an open front, a
door sealingly closing the open front, a bottom pl ate
connecting to the container portion through a
plurality of connectors, the containers further
conprising a kinematic coupling on said bottom the
contai ner portion conprising; a pair of opposite side
wall's, a bottomwall, a top wall, and a back wal

162 ONAfetcdbRindPoF A 15, HowRh @RS ohRUcErcBfprides Rl fi#§tahdriber
of substrate supports at the pair of side walls and

digneseshidtiong of saidbettam susfren apantuessi dsecowst memperotspiopry inlgae of

s R B ite R b SRR R Bk 20 ot ur oo

opening into the open interior; the bottomplate

avi a plurality o | at e ertures, each of said
1yt % BBt Sddith (PG st CumECiSF bas pr A Prgs

of bottom surface apertures; and the plurality of

connectors each inserted into one of the plate

18 perkhgrentaigpotmaimal 5, §iter eaveprisings lcastyng o p carjridge and a
: i f f i i ner portion and
oI Ut oG B BREDIL Bibnl ot S LSRR DG B bor
extendi ng therethrough fromthe open interior to the

exterior of the container. 11 16..The caqntai ner,. of
15} G THeBaniBingt SRR Laeoeiy ek phimid GipFran Da0s piefgter srater
thafe4BaRar 12 hilEpRe&arhndNess figindf7 Siflifetrot t om sur f ace
apertures, a second nenber disposed in one of said
pl ate apertures and threadably connected to said first
menber. 17. The contai ner of claim 15, wherein each
connector has a plurality of prongs. 18. The
container of claim 15, further conprising at |east one
of a cartridge and a bl ank disposed in one of said
bores in one of said connectors. 19. The contai ner of
cl ai m 15, wherein each of said connectors has a
di aneter greater than about 12 mllineters and | ess
than 77 mllineters. 12
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