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assenbl i ng the sane. re speci |ca the 1 nventi on pertal ns to a |l ow
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WO 00/ 03416 - 3 PCTNS99/ 15575 Separating these equi pnment interfaces from
the rest of the carrier design reduces the size of the nolded parts, thus

reduci ng thﬁﬁﬂﬁﬁﬁﬁélal for warping. Consequently, there e%b?ﬁﬁ&ﬁsﬂged to
to

have separa ment interface portions that can be attache single
mol d wafer carriers without tolerancesbuild-up making it easier to neet
critical carrier specifications. Besides having a tendency to increase
war pi ng in singlenold carrier designs, equipnent interfaces such as

ki nematic couplings are al so susceptible to flexing when carrying the
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anot her objec ifvention i's to provide a carrier designed to avoid
al i gnment probl ens associated with guide plates flexing under the wei ght of
the carrier. ItW3 GdrhidhlGo-ude §%EEﬂ@SQ3/&55&@bﬂm@kh@bsmbkenafe& t he
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the carrier causing an increase in tolerance build-up.

Second, it is time consuming to fasten components with screws.
Consequently, there exists a need for a fastener that does not
lead to distortion and can quickly fasten carrier components
together.

Even though composite carriers are more susceptible to
tolerance build-up than single mold carriers, single mold
carriers still have their problems. Single mold carriers are
more prone to warping than composite carriers due to the
larger molds. Due to the difficulty in controlling the
warping of single mold carriers and in predicting the extent
to which the warping will affect the resulting product, it is
often desirable to use the more predictable composite carrier
design. éy dividing up a single mold carrier into smaller,
separately molded components, warping can be reduced and tight
specifications can be met with greater consistency.

Generally, wafer carriers include an equipment interface
portion, such as a guide plate or kinematic coupling, for
properly orienting the carrier with respect to carrier
interface portions provided by the processing equipment.
Guide plates are often integrated into single mold carriers.



Anot her object of the invention is to provide a nethod for assenbling a
conposite wafer carrier with press-fit fasteners. Still another object of

the inventi i provide a fastener that can quickly atgggh L4 er
conponent s lg‘g%ée"?oﬁé?. SUMVARY OF THE | NVENTI ON A waf er car rrit er Inlh‘ls‘%t?srésrfaces

Wi th processing equipnment or the Ilike $py way of an equipnent interface
portion which confronts a correspondi ng cooperating nachine interface
portion on processing equipnent. In a preferred enbodi ment, cooperating
machi ne interface portions are guided to pairs of interface contact
porti ons Sepdirekdnedtrse eguiprentateter theesf firhm the riest dfh tdeot her

preferredaerhed a88ign fashRRRr $heoBPsé SANGR hblabd PedtdHN dpisegral with a
first el S rﬁtciandt eseé:oer}ldc.%ﬁrtfi on inteqgral vc\)/ith a se%(()!nd&helr%nent are used
to attach ChEFPr 57 o U 6rd T8F eBRR ¥ 0g SPREF R ot 5176 ance

bui | d- up extséEseaf paeedrier Nagiee sepedatoreasivmedti Agtevhesinarti@nér carriers

and for ahbaclkhAgbeCAl tHEIYd iRt @Rhacesmé i GATekeesrr BR Sy ilinau! PTI ON OF
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E is,a parti.al :
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equi pnentSPecifbcabionsle - 5 PCT/ US99/ 15575 FIG 2 is a perspective view
of a wafer carrier engaged with processing equipnent. FIG 3 is a

perspective vi,ew. t.he .carrier _side of a gui pl ate. Fl. i.s_a bottom
el evat i onal vssg\?vlo%st aeVJ_‘lnr% & §8§e§ﬂﬁet%fl arggrg?i Vé%pﬂ%l% Sﬁgggebot tom
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enbodi medt® &fet Resi ki@ felcdhCospaELepFaYTig. @ tolerance build-up

and increasing the potential for carrier-equipment mismatch.
Consequently, there is a need for a carrier, capable of
interfacing with processing equipment, that is not susceptible
to the flexing of an attached kinematic coupling.

The present invention provides a wafer carrier and method
for assembling the same for fulfilling the needs outlined
above.

It is an object of the invention to reduce tolerance
build-up by connecting carrier-related components with press-
fit fasteners.

Another object of the invention is to provide interface
contact portions on the carrier which directly contact the
carrier interface portions for more accurate carrier-equipment
alignment.

Still another object of the invention is to provide a
carrier designed to avoid alignment problems associated with
guide plates flexing under the weight of the carrier.



FIG 7b shows a partial, cross-sectional view of a preferred enbodi nent- of
the interface contact portions. FIG 7c shows a partial, cross-sectional
view of a preferred enbodi nent of the interface contact portions. FIG 8 is
an expl oded WRPEBESt i ve view of a conposite wafer carrier UG /Press-fit
fasteners to attach carrier conponen£$4_FIG. 9 is an expl oded perspective
view of a press-fit fastener according to one preferred enbodi nent. FIG
10a shows a cross-sectional view of a fully engaged press-fit fastener
according to one enbodi rent of the invention taken along the m ni mrum axi al
bore di anet er Aabthbe élepedte dfagshenenveotiomnis toWt 08¢ 3 khiideb

PCTNS99/ 0, r = SEfid - vl y engaged
press-fi#ﬁgggtghg?h%cg%fgﬁﬁgV?g%oﬁzggﬁggﬁ%2§%FG§F§%%g5i€Régﬁé on taken al ong
the mi ni MAhSERASE BBt diRmeter of the femal e fastener portion. FIG 10c
shows a cross-sectional view of a fully engaged press-fit fastener
according to 'gq?;- e.inv i aken, al t he .m ni nrum axi al
bore di ameterqgﬁ ?ﬁgggééna ejéfq;gsiognébgp%ﬁ%%r}.&?% t%llggcgvlé% éaxpl oded

per spect i SRIBPSd e ova e preytign hpyipenkowerc A5SEMRYY L ePhe preferred

enbodi nent. FIG 12a shows a fenal e fastener portion having a triangul ar

shaped apertungotrfbf oh?é%cé%"’%h@ ng@@xll‘tgiJfrﬁsitse@Ser%Mé)% ha¢heg a square

shaped agfrture.BEgG. shows  a ga astener portion having a
pent agonat®*s FEFEHCapRY t urePmHasEte1 YA Sh v S SFe WA bR PLRES portion having
a hexagortdstehaped aperture. FIG 12e shows a fenale fastener portion
havi ng an octagonal shaped aperture.

Still another object of the invention is to provide a

fastener that can quickly attach carrier components together.

SUMMARY OF THE INVENTION

A wafer carrier interfaces with processing equipment or
the like by way of an equipment interface portion which
confronts a corresponding cooperating machine interface
portion on processing equipment. In a preferred embodiment,
cooperating machine interface portions are guided to pairs of
interface contact portions positioned on the interface side of
the carrier.

In another preferred embodiment, fasteners comprising a
first portion integral with a first element and a second
portion integral with a second element are used to attach the
first and second elements together without tolerance build-up.
These fasteners are used for assembling composite wafer
carriers and for attaching equipment interfaces to carriers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial sectional, exploded, elevational view
of 2 wafer carrier having an attached guide plate engaging
processing equipment.



FIG 12f shows a femal e fastener portion having a spherical shaped
aperture. FIG 12g shows a fenmale fastener portion having a crossshaped
aperture. F shows a fenal e fastener portion having square
shaped aper tkvqtff()é)%]ogHGV\D 001 03416 DETAI LED SPECI FI CATI ON PCT a’égg%%ggw A
wafer carrier or pod having a | ow tal grance buil d-up engaged wi th
processi ng equi pnent, generally designated 10, is depicted in FIGS. 1 and
2. Wafer carrier or pod 14 having shell or housing portion |6 conprising
bottom 26, front side 22 having an openi n% 23, and back side 24 opposite
openi ng 23. ChFFi et 1F0 2aaPssshactiie #isai PTop wrERMAaATiLg4er8RIpporti ng
waf er di #ksh IRrodess iy ieganpaénposi tion. Door 20 is provided for closing
opening 23 and sealing shell 16 to prevent contam nation of disks 12.
Referring to FIGS. 1 and 4, equipnment interface portion 40 is shown as
bei ng i nt egr aF1&i tth isnttePragpegt e M eyf OfotROns P iamiSdfracé & de 18
faci ng eguigaepiattd. I nterface portion 40 having pairs of interface contact
portions 42 shown as ribs which are positioned for interaction with
correspondi ng_gui de plate or kinematic coupling 120 as shown in FIG 5.
General ly, i anGfa&:eLSp@r poshsmieleat isgailt vipwdohtthehd nggriase dFdan
equi | at epdl atcamnigdre. Fenal e fastener portions 166 are shown in FIG 4.
These are for receiving correspondi ng mal e fastener portions 200 from gui de
plate 120 to facilitate attaching guide plate 120 to interface sjide 18 as
shown in FI GF14- ahds2 IthFgmp%&‘fa(ﬂJém\aér VAeY R hdtha dnafraagenttis of
i nterfacefpartannssraithndtpaessd fgdideaptianer portions 166 dependi ng on the
equi pnent to be interfaced. These alternative configurations may include
nore or fewer_pairs of interface portions 42 and press-fit fastener
portions 166.F1%h Ridi%t ifoRaTFafe FERITAECtHORRT oW ®F ARG - f 2n&l 9 ast ener
porti onsAitBowiely tiee icarerielrabgesriareabbredbodsiment sakgtihg theenti on.
Referrin i éﬁ?g , i plate 120 is shown having carrier side
134, equiggérg%g&?dlen%m ,C?rgg?tgﬁ'e 138 corresponding with carrier front
side 22, and back side 140 WD 00/03416 PCT/US99/15575 _ g _ corresponding
W th carrier BBk & dhod4. a(pardeiql atcrobd0sectnjwnasl g egupdezar ns 126,
sensor padsrd2Bed RiisRriehy§ 88t 8087 RATELERSc o cranfd rB4bds, surfaces 130
havi ng guide-in portions 122 and opening 124. CGuide arns 126 are shown
generally extending fromthe center of an equilateral triangle to the
poi nts of theFiGi alylshdweawi pgraielagngiresefs420iaegr edewbefween adj acent
arms. Thi$e 88+ A0 IR imeneCHET Ald Yirteed skl Lt polRgoRY! POSe of guide
plate or kinematic coupling 120 1s to guide carrier ‘interface portions 66
al ong gui de surfaces 130 to opening 124 for engagenent with interface
contact portiBRs. 4 athowst er paceiglontcacsspeent okl asewhodnain FI G 6.
Since capkbebridd lRRAMRAL! bENELO6 e rhbXedoNdddt RIREBhst O processing
equi pnment 64, guide plate 120 will orient carrier 19 into proper alignnment
W th processing equi pment 64.
FIG. 8 is an exploded perspective view of a composite
wafer carrier using press-fit fasteners to attach carrier

components.,

FIG. 9 is an exploded perspective view ¢of a press-fit
fastener according to one preferred embodiment.

FIG. 10a shows a cross-sectional view of a fully engaged
press-fit fastener according to one embodiment of the
invention taken along the minimum axial bore diameter of the
female fastener portion.



Fl exi ng of guide arns 126 will not increase tol erance build-up due to
direct contact between interface portions 42 and carrier interface portions
66. FIGS. 7@,0}]0% h 7c show alternative enbodi nents of ipEpikaaesportions
42. FIG 7a shows the use of ribs as interface portions 42. This
configuration is preferred because thegic relatively small dinensions are
not susceptible to significant warping. OQther alternative enbodi nents of
interface portions 42 are shown in FIGS. 7b and 7c. These utilize arches or
hunps to formthe necessary contact points 94. Referring nowto FIG 8,
conposi te waf BFG cak shovs pscrpwsmtectdopasi viewrie éaglyeqmqaag%rrpri si ng:
carrier prage-ffk hm/sjme&raa&o@@ﬁlgr&rao%eS@mbclb@ﬁd@éﬁn@frrenber 82, i’ind

opposi nNg; or.t 84 Sj . .and_atfac e
equi pnentlﬁ%’%@eﬁrgc%q%%r taTISﬁSSB‘% Endlﬁlfiﬁnr?z“n (ﬂ\%}f e%%ecéeélﬁgi?g?gn&gloé}g%)t ached to
front end®hehpetaBeEnft RFOpEESR-fit fasteners 148, where nale fastener
portions 200 are integral with equi pnment interface portion 40 and femal e
WO 001 03416 / /15 t orid 6 i | with
front end nen%g?‘_Blgngg?l%gnén?gl?n{ gs%fcggghﬁgrﬁ%ﬁ% O%laga%gciﬂﬁeaﬁ%rcﬁenber 82
coul d t aRESERel ¥ orfAstengs RCHAFIHY tooRae BMPediftfet50T0ENSt her nmchi ne
interfacéntention erdkaen agongt bhequiriment axCohthond nidameteefef the FI G 8,

si dewal | $.199 Seceﬁ.l%rri Eg%kgngl igned ribs 106 for supporting and
constraining wafer disk , a concave |ower portion 108, and a
substantially vertical upper portion 110. Sidewalls 104 are attached to
carrier framefFI/®. udli ig pnesspléoded aeireapersitd8riew bs 80preasms firtooves 92.
Shown ar SN nROEL i g i | ower portion 108 and
ribs 90 ?ﬁ%&%{aﬁth &Bgeﬁgpﬁ%i%% ffg%gmﬁlﬁ%%ﬂeﬁegti'nserted into
correspondi ng femal e fastener portions 166 integral with bottom portions 86
and grooves 9PIGntlegr ahowst b faqmlporflaistese88pdrt ifomchbviagea f ast eni ng of

si deval | ¢ 104t 0a CaHARRY Epapey /S Referring now to FIG 9, an enbodi nent

of press-fit ?astener 148 Is shown. It is appropriate for fasteners 148 to
be made of stiff plastic such as polycarbonate or PEEK Each fastener 148
conpri ses fenl@. flddt ehewsparfemml el asarde npper fiast bavingor tsrar200. Fenal e
f ast ener sA86e§ UPYAtyRE . body portion 168, pol ygonal - shaped bore 170,

shoul der portion |86, and base portion 182. Pol ygonal - shaped bore 170 has a
m ni mum bore di aneter D1 and a maxi num bore di aneter D2. Ml e fastener
portion 200 cHprilskss shawe pofenae Zasteshouwpaidriopohavimg 220, circul ar post
210 havi pensaigdce s2Ageandpdiammi er D3, and post end 212. Base portions 182
and 219 are generally integral with the respective elenents to be attached
as shown in FIGS. 1, 4 and 8. An interference occurs when post 210 is
pressed into BEfe 1LA0 sagwshawfenal eFif@stenon pantdeghhaving Post surface 206

i s di stonégslgdckishapet bpépriennl e fastener portion 166 fromits
interaction with bore surface 172 as a result of dianmeter D3 being | ess

t han di aneter D2, but greater than dianeter D1. WO 001 03416 - 10

PCT/ US99/ 155751 G2e fgawﬁhil oftgjtrlr0fashenc dipdiont hawbediarent s of conplete
press-fibctagéediershapeaespeptisre ) N FIG 10a, both shoul ders 186 and 220 and
end portions 108 and 208 engage to prevent further insertion of male
fastener portion 200 and to seal off the press-fit fastener 148. FIG 10b
shows a pressfiq- fl&ft eners 1asfemaley fagtener mprkgent Bavytrdna seal bet ween
shoul der spA86i @id h2@edAapertier. enbodi ment is depicted in FIG 10c where
draining hole 184 is used to drain gap 188. Anot her enbodi nent of press-fit
fastener 148 is depicted in FIG 11. Here, post 210 has a pol ygonal - shaped
surface 206 antf bord $hovesa ciemalicafastRPer RySdrRehe v HperatESSsimilarly to
t hat shoshaped RFig@rt&rekurt her enbodi ments of press-fit fastener 148 are
provided in FIGS. 12a-12h which depict various shapes for bore 170 which
can interferi nl%ly interact with surface 206 of circular shaped post 210 for
f ast eni ng FIG. 12h shows a female fastener portion having a rounded

square shaped aperture.



pur poses. The present invention may be enbodied in other specific forns

w t hout departing fromthe spirit or essential attributes thereof, and it
is thereforg, %Bi??d that the present enbodi ment be ConS|q%&RQm”ﬁgﬁll
respects as X rative and not restrictive, reference being nade to the
appended cl ains rather than to the f.oregoing description to indicate the
scope of the invention. The present invention nmay be enbodi ed in other
specific forns without departing fromthe spirit or essential attributes
thereof, and it is therefore desired that the present enbodi nent be
considered in all respects 2ETALLER{SREGIFICAIIONoOt restrictive, reference
being made to the appended clains rather than to the foregoing description

to indicate yquﬁ%%p% &1E?eo£rggﬁnﬂévlnﬁteygggoﬁgéﬁ%gﬁe %all&hh HE CLAI MB:

PCT/ US99/ 155 carri for equi pnrent and
suppor t i ABIHAPE el Gn PAOSPEEIBE SDERMEHT - mpﬁne%kbe&e%lanﬁﬁédea&« phEnt, the
equi pnentepivted) iGAMIGS. Lnkedface Wadeld QﬁSrléf’I&nCQ:l’d’dl en aempngsi ng: an

|t ert acengifs, b ARCAULPIBAL § NIGHLACEAO0LL O SPE:SheTspaL TS of

interface contact port gui de
plate ad?%c@@N199uéq ﬁP@PﬂBSeZ%cnﬂQﬁnb%&ﬁrFFGﬁs 4tQRPQ$htGe°BP§%%gh%%1ng
gui de-i nCporienrs! pdsic harefgf orpfirodt isidetbel € ngrgeEmenisupporbengarri er

interfacg, Pegtalggl&cw 1,01 5@?92&9&19 godieibace Gont a6 1 lg0§&b9péed wher eby

engagenent 0 arrier in ment cont act
porti ons £8Fi Ghes{ee ®SPLPEr 27 napd e?ﬁaslénlgoéa?%nl%tt%ﬂrﬁ@eé ui prent for
proper handtamghafidrhefwadtieks.12. The carrier of claim1l, wherein the

gui de-in portions of the guide plate further conprise an opening and a

gui de surface_| eading to the openln? and the |nterface contact, portions. 3.

The carrier ofFeTFHHIR% teufther ¢ idsi RGUAPPERT AiNteFLarepPRIELPR ¢
fastener 40 eacshpiress- bietinfjasheagralhadithg ihtesfasndisecafdopobotoms, the

first pow onmmle&r@el s Eh1§h§ V\%erggrefq%(iﬁmé fegand ﬂnf&%r%segnaopefsﬂ on

|ntegral Irs ond ortjons
interferi P@V%fgaéréaeﬁ 6PE%FfoerF°;5‘rté§§eH°’ng‘?ﬁshgr2 SREFELSS sk i ng t he

gui de pl ahéch catdheasittdohadefst dintofradié ohowstmgzorkespoadéngr gerdef claim
3, wher e mafe@eoélwﬁ{enﬁ%tcl 98§ pPind MO PLESSnbik frasft@%rs aERePOPLP, and the
second porg S are e|V|n rtlog %E épost receiving portion
naving AAPEPEFTTE GRSt 421 BFF TS HaBeRvE R AN SO BaREnE ng post . WO
00|03416equ11ateral triangle. Female fastener portlons 166 are shown

in FIG. 4. These are for receiving corresponding male

fastener portions 200 from guide plate 120 to facilitate

attaching guide plate 120 to interface side 18 as shown in

FIGS. 1 and 5.

It is possible for alternative arrangements of interface
portions 42, and press-fit fastener portions 166 depending on
the equipment to be interfaced. These alternative
configurations may include more or fewer pairs of interface
portions 42 and press-fit fastener portions 166. In addition,
male fastener portions 200 and female fastener portions 166
may be interchanged in all embodiments of the invention.,

Referring to FIGS. 3 and 4, guide plate 120 is shown
having carrier side 134, equipment side 136, front side 138
corresponding with carrier front side 22, and back side 140



PCT/ US99/ 15575 5. The carrier of claim4, wherein each post and post
recei ving portion are sealingly engaged to one another, thereby sealingly

cl osing each respective aperture. 6. The carrier of claim i.n each -
of the firsﬁ“%ﬂﬂggécond portions of the press-fit fastene#%Tgﬁg?ﬁSF

conpri se shoul ders and an o-ring, whergby the o-ring provides sealing
engagenent between the shoul ders when the first and second portions are
pressed together. 7. The carrier of claiml1l, wherein the carrier is an
h-bar carrier. 8. The carrier of claim1l, wherein the carrier is a box for
encl osi ngoamgspappong ivig-ht ermakersadtla\dindg ad .opéwide qnitatet A€0box furt her

conpri si RGrdrd99hgf Qi dd A¥r2d 10RE P%db PRk 198, TheLAIiteagtebl M 1,
wherein the carrlgé i's %ipod. 10. The cg&gﬁgr of clah¥1l, fur%her

conpri si RYEEEABSaf Y 9 QWIS ERREREHR AEING G PPS H+RBEgral with
the interl2zacendi dpenidg 1R 4naf €uidarares ¥2r aiat ehdwrcigepenialyequi pment and
supporti {&cﬁ‘é’ﬁﬁ%é from d}{ee%e%?ekgeﬁtéx?[bhdMitthE%Pe@Eiatxfhlteh%oeGHé IO_TTE{“ , ft he
equi pnent_haying_.a_carrier i.nterface, e carrier rising: an interface
Side: and@oLp 86/ B3 e LAngde beavKeban EsseaRt ol HiRgRe S nPaFYare
portion, a@jraehtdatms t hdlimt erfrangesénte s gkenarplly alsad) iof tpeesstfit
fasteners for engaging the carrier interface, each of the press-fit
fasteners co ising a first partion inteqgral wth the..nte ce_side and a
second portigEB?nP% Aie ﬁuﬁﬁE B ﬁ?%ﬁgh%lPﬁP§$?%c%?ﬁﬁﬁﬁﬁgoﬁgamh%reby t he
first andoseuodd parxrionsinterdrter powtiorengégelene gwidreswiienepr essed

t oget her itnerebypsechy i 10 tle edyhpemitt iwikar iacertard henitaker face side of
the carrier., i er i carr.i e n H-bar

12, e_carr of claim11l, .wherejin_th S
carrier. PPIFIPRE ggr?Eeﬁn?ﬁIQ?FSiﬁ?ﬁﬁ?c%wﬂﬁﬁgfﬁ ?%ea%dﬁrﬁﬁbﬁf |%Fér ace
portion iSSngekcashbe¥ clndmpflaicegprottiiomhétcarei ixed vt mespPechnk?ei n the
igui \?mnentpﬂol&bgéiﬁ@ee@ﬂ'ﬁrﬂe?ﬁ iGQ,a?EQcE])@tﬂlCétfd aagfwiﬂﬁ.orﬁiwltcaattfér or claim

: erei,n . rtions,of .the pr - are femal e
fastener%Aoﬁ%?gnékéé%ﬁghé'nnS%E Bo %é%é%%%ﬁng?%agﬁﬁgﬁ{iﬁ'bore t herein,
t he bor e HH&¥iRG afsfillﬁjf%%e%mﬁndzﬁhﬁizbdtﬁd iperepdnst dfenaneepPE3dd TR
f ast ener sluar eondl eedasd@iRIctpOetvess HacdrAavi porbishs per bindns adapted to
interfer%ﬁ@f&@g%?ﬁﬁé#%J C?¥ﬁ&i%ﬁg Fgre of the femal e fastener portions when
€

inserted into € bore © emal e’ fastener el enent.

FIGS. 7a through 7c show alternative embodiments of
interface portions 42. FIG. 7a shows the use of ribs as
interface portions 42. This configuration is preferred
because their relatively small dimensions are not susceptible
to significant warping. Other alternative embodiments of
interface portions 42 are shown in FIGS. 7b and 7c. These
utilize arches or humps to form the necessary contact points
44.

Referring now to FIG. 8, composite wafer carrier 15 is
shown. Composite wafer carrier 15 comprising: carrier frame
78 having front end member 80, back end member 82, and
opposing sidewall support members 84; sidewalls 104; and
attachable equipment interface portion 40. Egquipment
interface portion 40 attached to front end member 80 with
press-fit fasteners 148, where male fastener portions 200 are
integral with equipment interface portion 40 and female



16. The carrier of claim1l1l, further conprising sidewalls, for supporting
the wafers, integral with the interface side. 17. A conposite wafer carrier

for support] constrai ning wafer disks, the carrier bSi<R4t a
first corrpoﬂ@ﬁw%?"g? supporting wafer disks; and WO 00/ 0%%@599%&%

PCT/ US99/ 15575 a second conponent attached to the first conponent with a
plurality of press-fit fasteners, each of the press-fit fasteners
conprising a first portion integral with the first conmponent and a second
portion integral with the second conponent, whereby the first and second
f ast ener fpetenenpinttionsedittghye ebmtegradaeh tbt feenwend meabssd8Peget her

th]gareby 886UPLEEE i driflatle GBRROAENL0 tahd BRcRkeERA h&EORBRNEOLRdf Or m t he
war er carr

er,, 18. The conpqsjite fer carri of claim17, wherein the
press-fit® 55?%%é?§m$é?ﬁﬁﬁbﬁfb9rc NP ARE %ﬁ?ggeé%ﬂﬁghéﬁpefo t he second
conponenmachine Tt esfigassifios waterfacimg evtof equhbpment7, wherein the second
conponent is an equi pnent interface portion for presenting the carrier to
equi prent, thereby allown he eq 'ﬂge t to.,nteract,wWith the carrier and
waf er disks. 207 THe tormso ﬁ%srm}é?él*? Farr g%dsyagséicfrﬁlllﬁavﬁher.ei n the
equi prenverhierix aliigned gbbsi £06 | Eageurperting apdesistaanatsg carri er of

cl ?i m 19wa}ﬂ€§r@%§k% hl@,eg-hllic@\;ﬁﬁatle! Déx@d;]rf o tidnanost badd fa22- The conposite
war er carrjer_of. 1 m ) ereln the . .equl nt n ce I nemati c
Coupt i ngeeb§tafiifif) Dokt MIELER0e A BIRT LMGHITEEI00 Bk

equi pnenettacked dee darrderadhpne 7htuginge Presa-fhefasdipsesist é48af er carrier

of clai mrlifs Er£id dridviest 90 . CospOMEiref wall Befas0diyy $RYtacaarzo@r frane
|1 Sygport menber s

havi ng a.front_end. q?er, a back g&% nmenper., t si.de
ext endi n§"HEFHR nWJ_trgg ot PSﬁgl%’éc ' er?d’dng%aré\,ﬁ HHEH ABal"t "6t si dewal | s
for supp®PPREgPHElataflel diwbksh erehinsemdegdoipBgieorresponding

female fastener portions 166 integral with bottom portions 86

and grooves 92 integral with top portions 88 to facilitate

fastening of sidewalls 104 to carrier frame 78.

Referring now to FIG. 9, an embodiment of press-fit
fastener 148 is shown. It is appropriate for fasteners 148 to
be made of stiff plastic such as polycarbonate or PEEK. Each
fastener 148 comprises female fastener portion 166 and male
fastener portion 200. Female fastener 166 comprises body
portion 168, polygonal-shaped bore 170, shoulder portion 186,
and base portion 182. Polygonal-shaped bore 170 has a minimum
bore diameter D1 and a maximum bore diameter D2. Male
fastener portion 200 comprises base portion 214, shoulder
portion 220, circular post 210 having surface 206 and diameter
D3, and post end 212.

Base portions 182 and 214 are generally integral with the
respective elements to be attached as shown in FIGS. 1, 4 and
8. An interference occurs when post 210 is pressed into bore
170 as shown in FIGS. 10a through 10c. Post surface 206 is
distorted locking it into female fastener portion 166 from its
interaction with bore surface 172 as a result of diameter D3
being less than diameter D2, but greater than diameter DI.



- 15 PCT/ US99/ 15575 sidewal | attached to one of the sidewall support
menbers with a plurality of press-fit fasteners, each press-fit fastener
conprising a first portion integral with one of the sidewall and a second
portion int Yeareddlét h one of the sidewall support menbers,PGIHEP¥EBYY he
first and second portions interferingly engage each other when pressed

t oget her thereby securing the S|demalﬂé fo the correspondi ng sidewal |
support nenber. 25. A nmethod for assenbling a conposite wafer carrier,
conprising the steps of: providing a first carrier conmponent, for
supporting wafer disks, having a plurality of first press-fit fastener

portions; pro%ﬁgbng 3a39§8ﬂ9 CﬁérLgé%ﬁngfgﬁg%FP§%¥5ﬁﬁﬁ%ﬁgL” |ty of second

press-fit fasténer portion eni ng portlons
adapt ed tQPmHﬁﬁ§ﬁféﬁ?ﬁ§T§d%ﬂﬁﬁﬁ?@nﬁﬁecpn$%¢tIQﬁ§tenFﬂng%ft%Qﬂ1 foethat t achnent
pur poses:stdulgieirdg18beasd®draaspoddeng porsiorandosesndd @8 asryalget tbast eni ng

d h
Pher cby e%'}%nm%j?%w? r R Bl R R P P9 e

net hod f oteads SEFb P AgPEesydsifestaaeer 1%y rifdf o 0?e|%hqwsza PKBEBSI n t he
second cafit eflasteAPONENS wsSiny a@qui- piRGt 1d Nty fagr Pogdd lomeftaeepr esent i ng

the oart | Slo0eequ BECOly ANETCRY (ALLOUE NoulnERl PO o ngﬁraC.t wi th

the carrier té wa cl ai m 26,
wher ei n tHe ec}&|0pwbﬁfe| qlﬁaelrma)@ehaé?t il%‘h ts whed hendtit Hwpltitlg VO
00/ 03416 - 16 PCT/US99/15575 28. The conposite wafer carrier of cl ai m 26,

wherein the e%%'oEHEPteM%Hﬁ%Qeo@OELE% f& afas@QHEJ: Clzfé %Q%e 32cedhe
conposite wafer carrier IPqF ter 8ge
porti on i 3164 par  HexeaPest 210 has a polygonal e Burface
and bore 170 is circular. This embodiment operates similarly
to that shown in FIG. 9. Further embodiments of press-fit
fastener 148 are provided in FIGS. 12a-12h which depict
various shapes for bore 170 which can interferingly interact
with surface 206 of circular shaped post 210 for fastening

purposes.

The present invention may be embodied in other specific
forms without departing from the spirit or essential
attributes thereof, and it is therefore desired that the
present embodiment be considered in all respects as
illustrative and not restrictive, reference being made to the
appended claims rather than to the foregoing description to
indicate the scope of the invention.

The present invention may be embodied in other specific
forms without departing from the spirit or essential
attributes thereof, and it is therefore desired that the
present embodiment be considered in all respects as
illustratave and not restrictive, reference being made to the
appended claims rather than to the foregoing description to
indicate the scope of the invention.
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IN THE CLAIMS:

1. A wafer carrier for interfacing with equipment and
supporting wafers in a precise location with respect to the
equipment, the equipment having carrier interface portions,
the carrier comprising:

an interface side; and

an equipment interface portion comprising pairs of
interface contact portions integral with the interface
side and a guide plate adjacent the interface contact
portions, the guide plate having guide-in portions
positioned for promoting the engagement of the carrier
interface portions with corresponding interface contact
portions, whereby engagement of the carrier interface
portions with the equipment contact portions aligns the
carrier in precise location with the equipment for
proper handling of the wafers.

2. The carrier of claim 1, wherein the guide-in portions of
the guide plate further comprise an opening and a guide
surface leading to the opening and the interface contact
portions.

3. The carrier of claim 1 further comprising a plurality of
press-fit fasteners, each press-fit fastener having first and
second portions, the first portion integral with the interface
side and the second portion integral with the guide plate,
whereby the first and second portions interferingly engage
each other when pressed together thereby securing the guide
plate to the interface side of the housing.

4. The carrier of claim 3, wherein the first portions of the
press-fit fasteners are posts and the second portions are post
receiving portions, each post-receiving portion having an
aperture for interferingly receiving the corresponding post.
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7. The carrier of claim 1, wherein the carrier is an h-bar
carrier.
8. The carrier of claim 1, wherein the carrier is a box for

enclosing and supporting the wafers having an open front, the
box further comprising a door for closing the open front.

9, The carrier of claim 1, wherein the carrier is a pod.

10. The carrier of claim 1, further comprising sidewalls for
supporting the wafers, the sidewalls integral with the
interface side.

11. A wafer carrier for interfacing with equipment and
supporting wafers in a precise location with respect to the
equipment, the equipment having a carrier interface, the
carrier comprising:

an interface side; and
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an equipment interface portion, attached to the interface
side with a plurality of press-fit fasteners for
engaging the carrier interface, each of the press-fit
fasteners comprising a first portion integral with the
interface side and a second portion integral with the
equipment interface portion, whereby the first and
second portions interferingly engage each other when
pressed together thereby securing the equipment

interface to the interface side of the carrier.

12. The carrier of claim 11, wherein the carrier is an H-bar
carrier,

13. The carrier of claim 11, wherein the equipment interface
portion is a kinematic coupling.

14. The carrier of claim 11, wherein the equipment interface
portion is a robotic flange.

15. The carrier of claim 11, wherein the first portions of
the press-fit fasteners are female fastener portions each
having a body portion with an axial bore therein, the bore
having a surface; and the second portions of the press-fit
fasteners are male fastener portions each having body portions
adapted to interfere with the surface of the bore of the
female fastener portions when inserted into the bore of the
female fastener element.

l6. The carrier of claim 11, further comprising sidewalls,
for supporting the wafers, integral with the interface side.

17. A composite wafer carrier for supporting and constraining
wafer disks, the carrier comprising:

a first component for supporting wafer disks; and
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second component to form the wafer carrier.

18. The composite wafer carrier of claim 17, wherein the
press-fit fasteners permanently connect the first component to
the second component.

19, The composite wafer carrier of claim 17, wherein the
second component is an equipment interface portion for
presenting the carrier to equipment, thereby allowing the
equipment to interact with the carrier and wafer disks.

20. The composite wafer carrier of claim 19, wherein the
equipment interface is a robotic flange.

21. The composite wafer carrier of claim 19, wherein the
equipment interface is an H-bar.

22. The composite wafer carrier of claim 19, wherein the
equipment interface is a kinematic coupling.

23. The composite wafer carrier of claim 19, wherein the
equipment interface is a machine interface.

24. The composite wafer carrier of claim 17, wherein the
first component further comprises a carrier frame having a
front end member, a back end member, two sidewall support
members extending between the front and back end members, and
a pair of sidewalls for supporting the wafer disks, each
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sidewall attached to one of the sidewall support members with
a plurality of press-fit fasteners, each press-fit fastener
comprising a first portion integral with one of the sidewall
and a second portion integral with one of the sidewall support
members, whereby the first and second portions interferingly
engage each other when pressed together thereby securing the
sidewalls to the corresponding sidewall support member.

25. A method for assembling a composite wafer carrier,
comprising the steps of:

providing a first carrier component, for supporting wafer
disks, having a plurality of first press-fit fastener
portions;

providing a second carrier component having a plurality
of second press-fit fastener portions, the second
press-fit fastening portions adapted to interferingly
engage the first fastening portion for attachment
purposes;

aligning the corresponding first and second press-fit
fastening portions; and

pressing the first and second fastening portions
together, thereby securing the first and second carrier
components together.

26. The method for assembling a composite wafer carrier of
claim 25, wherein the second carrier component is an equipment
interface portion for presenting the carrier to equipment,
thereby allowing the equipment to interact with the carrier
and wafer disks.

27. The composite wafer carrier of claim 26, wherein the
equipment interface portion is a kinematic coupling.
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