11 May 2006 COMPCSI TE Kl NEMATI C COUPLI NG CROSS- REFERENCE TQ RELA EBQ

APPLI CATION 5 The present application clainms benefit of thle—m date
of provisional application 60/333,166, filed Novenber 14, 2001, which is
hereby incorporated by reference. FIELD OF THE | NVENTI ON 10 The present
invention generally pertains to a wafer carrier designed for supporting,
constrai ning, storing and re@MBESITEENEMATIY €OURECINGuUct or waf er di sks
for use in the production of integrated circuits. Mirre specifically, the
invention pertains to interface couplings for aligning wafer carriers and
met hod for sane. 15 BACKGROUND OF THE | NVENTI ON The manuf acturing process
for transforn ng waf er QREOBS-RBIBRENCEGFQRIELATEPUARPIIRIAEIOMvol ves sever al

t int f . t ed| tore d.
Such di ke are vEry BEPLARR RROTE T BN Py O fbee. PREDCARR, off PRYITS
that th | tected th hout th A [ t t

pr ot ect f r GRPHGRSX ROBAYPEainlehANRYSTING tnc?(tHt rORER 1S GHFTERY dBRAPROFRITANDS

Wafer carriers are enployed to provide the necessary protection for wafers
during the rafemerfcact uri ng process. U S. Patent Nos. 5,944,194 and 6, 216, 874
Bl both disclose representative exanples of wafer <carriers. Both of U S
Pat ent Nos. 5,944,194 and 6, 216,874 Bl are herein incorporated by
reference. 25 The manuf act uri ngppsos exSTHR INVERSTRONS general |y aut onat ed.
Therefore, it is

10 The present invention generally pertains to a wafer carmer designed for supporting,

constraining, storing and precisely positioning semi-conductor wafer disks for use in the
production of integrated circuits. More specifically, the invention pertains to interface

couplings for aligning wafer carriers and method for same.

15 BACKGROUND OF THE INVENTION
The manufacturing process for transforming wafer disks into integrated circuit
chips involves several steps wherein the wafers are repeatedly processed, stored and
transported. Such disks are very delicate and extremely valuable. Therefore, it is vital
that they are properly protected throughout the various processing steps to protect from
20 both physical damage and the introduction of contaminants. Wafer carriers are employed
to provide the necessary protection for wafers during the manufacturing process. U.S.
Patent Nos. 5,944,194 and 6,216,874 B1 both disclose representative examples of wafer
carriers. Both of U.S. Patent Nos. 5,944,194 and 6,216,874 B1 are herein incorporated by
reference.
25 The manufact'uring process for wafers is generally automated. Therefore, it is

essential for the wafer carrier to be precisely aligned with respect to production machinery



esseﬁti_al for the wafer carrier to be precisely aligned WliE 56528@32 to

producti on 'machi nery 11 May 2006 so that the individual di

handl ed by t he aut omated equi pnment. Preferably, the tolerances between the
processi ng equi pnent and the wafer disks will be mininmal. Referring to FIG
1, a wafer carrier or pod 50 is shown di sposed on automated wafer

processing ﬂmaplf%m’hdﬁﬂdua]'hﬂ,k%fiﬁIbeQﬁhﬂ]eGFbyﬂQe hatntt&hehlip@en OB EEbly, the
portion 54 5 conprising bottom 56, front Side 58 haV| ng an opening 6 and

back si de gl%!e? %§b£t@d€9@ﬁ@ﬂ}gce§%ngg&ﬁlpﬁ%t?{Png N qﬁ?ﬁ]tgewlﬁfalsur)port

structure own in suppor sks

hori zont al p03|t Door s praqvi ded for

Seal g wi th t heRRBITLTEE BB hoh Nefen GHFeGentd ohr? %HPWM iPed o Siamad
Referring to FIG 2, the bottomof the carrier is shown. The bottom 56
provi des 1®afenpeasessaing sqwpment 52.f Ibe wefar awtien 5P thapasshelt or dhoupingposhiemAdi n
FIG 2a. The contact portions 68 conprise angled surfaces 67 extending
from thé bodongprising battem 5%, ifrondsideapd haxingednebyeneug 1 80/ ynds padedidpai eppusitdhe
interface portions 68 are cormonly referred to as kinematic couplings in

the art antyRhMgP6Y.t Cafricd SOWMsE HeRldeB G Wafef su Qifefire B! h&n iMFIGPS for i S
the three proj ectlons 90 as shown in FIG 5. 15 Referring to FIG 3, guide

i nemat i ¢ CUBRTTAG Bathar el AL R ACh bR ifichl ThEE BOR ohBIEd RE closine
LR W G NIRRT
corresponding with carrier back si de 62. Quide plate 70 conprises guide
arms 80, sensor Refasing2todii. guiltebestom of dke gurieps shivwngLlliebettnrh Soegoides
conprise the kinematic couplings 68. Guide arns 80 are shown generally
1<_'a>r<|t :Rgil gg fivem pdis ol hiterfacef cantace poirliGrise 68 edchi angheevit on tHE. 2ai ntlhe afontdoe
portions 68 comprise angled surfaces 67 extending from the bottom surface 56 in an
approximately equally spaced pattern. The interface portions 68 are commonly referred to
as kinematic couplings in the art and are part of a two-coupling pair. The other part of the
pair is the three projections 90 as shown in FIG. 5.
15 Referring to FIG. 3, guide plate 70 may be attached to the bottom of the carrier and
have the kinematic coupling 68 molded therein. The guide plate 70 is shown having a
carrier side 72, an equipment side 74 opposite the carrier side 72, front side 76
corresponding with carrier front side 58, and backside 78 corresponding with carrier back
side 62. Guide plate 70 comprises guide arms 80, sensor pads 82 and guide surfaces 84.
20  The guide surfaces 84 comprise the kinematic couplings 68. Guide arms 80 are shown
generally extending from the center of an equilateral triangle to the points of the triangle

leaving an angle of 120 degrees between adjacent arms. FIG. 4 shows the carrier 50 with

corresponding base plate 70 in alignment with the bottom of the carrier 56.



| eaving an angl e of 120 degrees between adjacent arns. FIG _4 show% th
carrier 50'with correspondi ng base plate 70 in alignnent ttom
of the carrier 56. 2 11 May 2006 Referring to FIG 5, the cooperation of
carrier 50 with the automated equi pnent 52 is shown. The autonated
processing equi pnent 52 is provided with a plurality of protrusions or
pins 90. The gui Hefeplidd & FIQ. iss tHer@vhetator of EdificCHU withthanttonlatednemhirinerit 5t
the Ki nerratl c couplings 68 are centered above the pins 90. The carrier 50

is placed o %%5 RGN @%@28@%&% agelrph%%t kgon }dﬁd&pwq agﬁg@ﬁny%ﬂ

t he pins 90 e pins S|I ng t surf S 67 unti carrier

ransport ety PERTaRDy TR iviRE Rl 48is @%i?%%mﬂ%é??aﬁm ﬂ"%oothswhs

pi ece of machinery 52. The wafer container 50 and base plate 70 for

carrier ar KiBgTAI¢ gRRRIEs PEcuRsentstsd abpye dhe pisylar bangpier I58I1§rd’é4‘366rﬂi‘t ke
materials are comonly used because they provide a conbination of ease of
nmol dabi 15 t ymagiondrg\§2cbg trestinghibe piimsndB@ arvplihgs a8tupontthd pina i rBreypBR2 slide
often nmetal. The use of polycarbonate as the contact .surface for the pins

causes the gedd tRSf adpled QGERSE 6Nalntiy thatdrrito50 ent@itered dnhekhiditedry 2. This
coupling. This problem has been found to be 15 caused by the relatively

hi gh co-ef fdrS&ef%E'tall%s io%dt&f'tr%ﬁgwgt AnB %o P él&%l)ﬁé}gj Eeﬁ]g%t ﬁrﬁﬁﬁ:tg' &/aftk Rarrier

contacting ‘surfaces &ne possi utiton is to carrier and
base pl ate 0from mate ials Wltg a co-efficient of friction | ow enough to
avoi d the mUst? BitheR ma‘a}iﬂPWé ties. However, such solution is believed to
be cost prohibitive and woul d i ntroduce nanufacturlng difficulties and
added cost. TherEiovafer coipmer aantasg puatior agareearethpth typically comprised

10 of polycarbonate. Polycarbonate materials are commonly used because they provide a
combination of ease of moldability and low costs. The pins 90 on the automated
machinery 52 are often metal.

The use of polycarbonate as the contact surface for the pins causes the carrier to
occasionally fail to center on the kinematic coupling. This problem has been found to be

15 caused by the relatively high co-efficient of friction between the pins and the respective
pin contacting surfaces. One possible solution is to form both the carrier and base plate
from matenals with a co-efficient of friction low enough to avoid the misalignment
difficulties. However, such solution is believed to be cost prohibitive and would introduce
manufacturing difficulties and added cost. Therefore, there remains a continuing need to

20  provide a kinematic coupling and method for aligning a wafer carrier on automated

equipment that overcomes the disadvantages of the prior art.



20 provide a kinenatic‘cbupling and nethod for aligning a wafer rier on
automat ed -equi pnent that overcones the di sadvant ages of tﬁ%—!—é—&grt. 3

11 May 2006 SUMMARY OF THE | NVENTI ON A coupling for aligning wafer carriers
as part of an automated manufacturing process nay be referred to as a
ki nemati c coupling. The kinematic coupling of the present invention may

conprise a wafer carrier or caUNIOIARRSSE PHEIRNOXNPIGSI ng a first material .
5 The base plate or carrier is provided with a contact component conpri sing

a second material_ having a._l. -effjcl Lct] I
material. The c tcaoélpym%g%ghg}r{\iﬁ gn\g%eﬁg%%és\e/?’%é’%ht Ic))f %ﬁedug%géetgg{}g@%%thﬁﬁé
directly to the bottom of a wafer. carr.ier zis rt .of an oveﬁm)l gi na);i
snap- i n- pl FERCEsEPRKbRgeteret taaoh Kinematig copHgh ediedngpaticaoupHng pthe rgsent
additionally be held in place by nechanical interlocking of the respective
10 conponententiPhenaiectroprisst a wealerf ot ¢rgmenybasa dlaid sompovingi h§rd redeialct
conponent conprised of a first material to a carrier conponent conprised
of a sesondheabaeiplhtevor cadee iDprovided ofitht heoptaor esmpsndnit Sharahny e, second
wherein the second material has a higher coefficient of friction than the

first. It in$afhORhviRt ARh@dRaRAG O RRIbA GHARIhETRAhIRMS OThd R8ntact

present invention to ~ 15 overcone certain di sadvantages of the prior art.

It is an object and advantage.of .particul ar enhedi nen t
nvent o eomeapdl AR eRRateRlsdn SRR RN b RuB A KBl SR b o
properties. It is an object and advantage of particul ar enpbodi nents.of the
present i nPaR{AfGR PErmplding, daansitcplace, shkig wthgone tvRd ob pdbsshie: R Pda
ki nematic coupling with two ) ]
may additionally be held in place by mechanical interlocking of the respective

10 components. The method of manufacturing may include providing a contact component
comprised of a first material to a carrier component comprised of a second material via
one or more of the processes listed above, wherein the second material has a higher
coefficient of friction than the first.

It is an object and advantage of particular embodiments of the present invention to

15 overcome certain disadvantages of the prior art.

It is an object and advantage of particular embodiments of the present invention to
provide a kinematic coupling with advantageous improved properties.

It i1s an object and advantage of particular embodiments of the present invention to
provide a cost conserving method of manufacturing a kinematic coupling with two

20 different materials.

It is an object and advantage of particular embodiments of the present invention to

provide a kinematic coupling of two different materials that resist stress failure.



20 different materials.” It is an object and advant age of pEHl cul ﬁi

enbodi hent s’ of the present invention to provide a ki nemat of
two different materials that resist stress failure. 4 11 May 2006

Addi ti onal objects and advantages of particul ar enbodi nents of the present
i nvention may be found by those of skill in the art upon review of the
figures and det anldeitiondlebfccpt andisadobntapes ofivieticudar kemibeditnents BRI fife present
DESCRI PTION OF THE FIGURES FIG | is a perspective view of a wafer carrier

engaged Wi tihvR{iRREHS) BY QI BIBBEe o PLER it it anﬂﬁvw 8f theieurdsl £8d etdikda
bottom el evational view of the interface side of a wafer carrier according-
to the prioy _art. 10 El G 1 .detail cutaway view of a cross section of
t he cont actJeﬁ%rr]Iftlmélr%O(gfthetlﬂggﬁg)&sqeg%ﬂsurface according to the prior art. FIG
3 is a perspective view of the carrier side of a guide plate according to

the prior art. FIG 4 is a bottomelevational view of the interface side

of a carrier with attached 15 guide plate according to the prior art. FIG

5is a partial sectional, R PESCRIBVEIN SHATHE HBWBIES waf er carrier

having an attached gui de pl ate engagi ng processing equipnent. FIG 6 is an
expl oded per speckFiCid iviagerspbctive viiews ef h wildrdartidsiengagat ivd ticmropdsing eqaqeesdi ng
to an enbodi nent of the present invention.
according to the prior art. '
FIG. 2 is a bottom elevational view of the interface side of a wafer carrier
according to the prior art.
10 FIG. 2a is a detail cutaway view of a cross section of the contact portion of the
bottom surface according to the prior art.
F1G. 3 is a perspective view of the carrier side of a guide plate according to the
prior art.
FIG. 4 is a bottom elevational view of the interface side of a carrier with attached
15  guide plate according to the prior art.
FIG. 5 is a partial sectional, exploded, elevational view of a wafer carrier having an
attached guide plate engaging processing equipment.
FIG. 6 is an exploded perspective view of an insert molded kinematic coupling
according to an embodiment of the present invention.
20 FIG. 7 is a perspective view of an insert according to an embodiment of the present
invention.

FIG. 8 is a bottom view of a wafer carrier according to an embodiment of the

present invention.



20 FIG 7 is a perspecti.ve view of an insert according to fg &nbgabgent of

the present. invention. FIG 8 is a bottomview of a wafer

according to an enbodi ment of the present invention. 5 11 May 2006 FIG 9
is an axial cross-sectional view of the interface coupling according to an
enbodi nent of the present invention. FIG 10 is a | ongitudinal

of t ﬁ'esﬁ‘r’:eisiﬂta' | ﬁfvffévg%? aneg Béﬁf%ﬁéﬁﬂé@;%ﬁlf’W&%@f%@%@%ﬁﬁ%ﬁ@ﬁ‘é“’”:t
< or ovi e Pt e Beb i AN od pi ece, such as a ki nematic’ coupling

contact conponent. The contact conponent is nolded and then put into an
addi ti onal ol d BYG. 1£0s alensitadinpl@pss-seckana yigy gbihg IW{fhceeP%ﬁHg peapEding
removed. The second step involves closing the nold with the contact
conponent itn apleat@daneht@f drepbstinhmveitgorcont act  conponent with a second
material injected into the nold cavity to form for exanple, a wafer
carrier spod. The nol di ng process may al so be perforned in the reverse. In
reverse, the wafer carrier pod fromthe previous exanple is nolded first,

and then the contact l%ﬁ@ﬁ}ggggrﬁm'm]g@mg?s”@mggﬁ-@hep. The

conpl eted conposite piece then conprises er carrier pod having a

captured contact_conponent. Such t hod al Ilovvs t.he cont CE component th?
conprise a The process of over molding princtpally involves several steps.” First, a mold is

provided for making a first molded piece, such as a kinematic coupling contact
component. The contact component is molded and then put into an additional mold or,
10 alternatively, the same mold with a mold insert removed. The second step involves
closing the mold with the contact component in place and overmolding the contact
component with a second material injected into the mold cavity to form, for example, a
wafer carrier pod. The molding process may also be performed in the reverse. In reverse,
the wafer carrier pod from the previous example is molded first, and then the contact
15  component is molded as a second step.
The completed composite piece then comprises a wafer carrier pod having a
captured contact component. Such method allows the contact component to comprise a
contact component having material properties optimized to function as a kinematic
coupling-type fitting for use in a fab without significantly compromising the properties,
20 cost or ease of manufacture of the overall carrier.
In particular applications it may be suitable to have the first injection molded
component be relatively smaller volumetrically than the second overmolded component.

In other applications a first material may be deposited at critical positions in the mold



contact conponent having material properties optimzed to functi S a
ki nemgtic coupling-type fitting for use in a fab mﬁthoutlékgﬁﬁﬁﬁﬁggtly
conprom sing the properties, 20 cost or ease of manufacture of the overal
carrier. In particular applications it my be suitable to have the first
injection nolded conponent be relatively smaller volunetrically than the
second overnol ded conponent. In other applications a first material may be
deposi t ed afollepietlibyaa sgserd ervgrmoldgd mpdema) v tiput shangiregmplds andewighppt opeping
nol ded material w thout changing nolds and w t hout opening the nold.

Al t er nati vethg mold. particul ar applications, the second material does not
have to be allowed to solidify. Instead, the two materials nay join while

both are nolten. ARGRICAy, B poHiedhi BFpIEaLiSAS) ThdTBaton® ImAEHATddeh 0% AR ke e
of precision in locating the interface between the first conponent and the

second co rrng{g)%;ygntgSsg%g%”g{s%aﬂgléhe%\ﬁ}{ﬁ%ﬁal% Ix%é\kcﬁﬁgl \tzvﬁgé giaﬁxazlrg mhden! esﬁﬁhfcft?,[

the extra no eps’ i ncluding a I'rst  “conmponent to
solidify, renoving the conponent_fromthe I nd pl.acenment of the fifpst
componed: | HRteR dBHE e TEY S G chr i et ef P st GebE Sttt
waf er carrier conprises a nounting plate 102 and three or_ nore contact
conponent s betWeerR@e dirpt Gpanpaser ang, the segrpd compgapnt assiyereeldigaponens:. Holpes
preferably conprises an interior surface 108 with a contact surface 106

t hat may belmenastealbeyneedpénded bktshapdd ard Wddddapteps iincladingxalddwiop oths first
section view. The contact surfaces 106 converge as the interior surface

108 deepenssomfponefitiokbfidifg, rtmoP@4he e8mabaig fone tiRRANA1AA Rhcdli@it bR IR fiQf
surface 108. The contact conponent 104 may be further provided with a
| ateral ly ecﬁrﬁ)%%ﬂ%raisgco%rd Iﬁgﬁfﬂsi on 110 on a portion or the
10 Referring to FIG. 6, the base plate 100 of a wafer carrier comprises a mounting
plate 102 and three or more contact components 104. Referring to FIGS. 6 and 7, each
contact component 104 preferably comprises an interior surface 108 with a contact surface
106 that may be generally expanded iJ-shaped or V-shaped in an axial cross section view.
The contact surfaces 106 converge as the intertor surface 108 deepens. A bore 114 is
15  provided along the apex 120 of the interior surface 108. The contact component 104 may
be further provided with a laterally extending rib or extension 110 on a portion or the
entire periphery of the contact component 104. The extenston 110 may preferably have
one or more slots 112 or apertures provided therein for aiding in mechanically locking the
contact component 104 to the mounting plate 102.
20 Referring to FIG. 6, 9 and 10, the mounting plate 102 has three or more recesses
118 corresponding to the number of contact components 104, Each recess 118 is
preferably provided with a protrusion 116 configured for cooperating with the bore 114 of

a respective contact component 104. Such cooperation aids in securing the contact

component 104 within the recess 118. In an alternative embodiment, the contact



entire periphery of the contact conponent 104. The extension 110 maé
preferably have one or nore slots 112 or apertures provi for

aiding in nechanically |ocking the contact conponent 104 to the nounting
plate 102. 20 Referring to FIG 6, 9 and 10, the nounting plate 102 has
three or nore recesses 118 corresponding to the nunber of contact

176" conf 1 quratrorsht Resersmnyas) PrefhoTheBist of S3tireicintte BufirabOLiNT bR

conponent 104. Such cooper ation aids |n securing the contact conponent 104
wi t hi n t he "Pedespatiod anjoxempelding Opamtip) A sshpyBilENE, 8-t he contact 7 11 May
2006 conponent 104 can be provided directly to the base of a wafer carrier,
rat her than to dllid mstunting|matasl Paraccofdingn toveprebirdikingmbpdinent of, thasprsseotn
in FIG 8. The nmounting plate 102, according to a preferred enbodi nent of

the presentinvdniv@nis @mprised %@Watlﬁﬁ%@ﬁde@—mﬁﬂ%ﬂycﬁﬁb&ﬂ@tk fHdW&ekr, those skilled
pol ycar bonat e. However, those skilled inthe art will recognize that

ot her pkastj, thﬁﬁ%flﬂe% Ye Bﬁat SRk ?Yz?sﬁc%ét@x%& %Ihﬁlgg%{{ Wﬁh%ﬂ?dﬁgag@?g

t he present | nventi on. e cont act onponents are prefte conpr
carbon fib ). and Po* et rafl uoro |l e (PTFE% | gaded . Po rhni de
(PEry . The Ttseh ko 88Pe Bt dhe g Srent TodtTE: | . 8PSy prLerrigeo
desirable due to its Iow coeffjcient of frctron PEI adds stren th to the
CF PTFE 10 ceBwpised t ©f pargest hibet hirRet ik Ppbtsmaflvaipethylenene(RidE) i loaded
conbination or in the alternative to PEI as the material conbination. CF
PTFE PEI h&slyéhgtigoledPally. agheCF esisimbleefoagai avatiuateegireperives. eGherE TRh e
tribol ogical properties indicate that CF PTFE PEl has substantial uniform
M Cr ost r uctddtiedble due to its low coefficient of friction. PEI adds strength to the CF PTFE
10  composite. Polyetheretherketone (PEEK) may also be used in combination or in the
alternative to PEI as the material combination.

CF PTFE PEI has very good abrasion resistance against metals. Moreover, the
tribological properties indicate that CF PTFE PEI has substantial uniform microstructures
that facilitate seating of the kinematic coupling on the pin-type protrusions of a FAB.

15  Those skilled in the art will recognize that other suitable materials may be employed for
the contact components 104 without departing from the spirit and scope of the present
invention.

The base plate 100 is preferably formed by way of an overmolding-type process.
The contact components 104 are preferably first molded by an injection molding process.

20 Then the completed contact components 104 are provided to a second mold that
overmolds the polycarbonate mounting plate 102. The resulting base plate 100 is then
comprised of interlocked dissimilar plastics. Alternatively, the mounting plate 102 may be

molded first and then the contact component 104 overmolded as a second step without

departing from the present invention.



that .facilitate seating of the kinematic coupling on the pjn- 6
protrusions of a FAR 15 Those skilled in the art wl|. reco%'ﬂ-ilg%ﬁglggt— ot her
suitable materials may be enpl oyed for the contact conponents 104 w t hout
departing fromthe spirit and scope of the present invention. The base
plate 100 is preferably forned by way of an overnol di ng-type process. The
contact conponents 104-are preferably first nolded by an injection nplding
process. 20 Thehhe gentaehgsnepasynt 94, aseordaigpiont atederigleapedigicglilg gt heldgn
second nol d that overnol ds the pol ycarbonate nmounting plate 102. The

resul ti ng bplaes py aheani @F ai chetrfienl bondnputi mbdr,at is retanédbbk ekchinsisilnintealocking
pl astics. Alternatively, the nounting plate 102 may be nolded first and

then the coptact qREPABERhicADMtONSIKIRS GRAnaSs AsSEbORUsSHER Wt MPdke to stress
departing fromthe present invention. 8 11 May 2006 The contact conponent

104, accor er(%(d}lé) Sﬁ? R{ g{oﬁé %e%gillf g?@ﬂélﬂ@ g difgéib'@%n%%ﬁi‘lg-ah& Iph_ éi@ﬁfv:logl}gl%ﬁﬁﬁﬂﬁs. of

a chem cal Do r er, retalne ani ca nt e I ng

nmeans. The chani cal .interlockin ans is.used because it .is |es ron
Lo stress  HPNEkimeeta STbofgans ot e Riesah irsafer gy dnipds Mg sraicstneT
and physical configurations. 5 However, certain enbodinments of the present
i nvent i on nf@gtenimegimeras ahengeiethe intendad; typgs of fapdening Wganfeans as one of the

i nt ended types of fastening nmeans. The nechani cal interlocking neans
conpri ses ext ensThemetithiol ifteddbaking fkaAns bongrised Edtensidngpt B wutki sbets 118, bofhe
extensions 110 are disposed within the polycarbonate material of the

mounting pl Ale ad@%roMesi®aWe. | ThE| detenbibnst N BlealiRpsdear RURRS tHeh polParbonate
extensions 110 due to the presence of the slots or apertures 112. This
cooperati onyaterial of the mounting plate 102. As shown in FIG. 10, the plate surrounds the
10  extensions 110 due to the presence of the slots or apertures 112. This cooperation
contributes to the mechanical interlocking. Further mechanical interlocking is provided by
the cooperation of the bore 114 in the contact component 104 with the protrusion 116 m
the recess 118 of the mounting plate 102. This cooperation is illustrated in FIG. 12.
Those of skill in the art will appreciate that other physical manifestations of ribs,
15  extensions, slots, bores, holes and protrusions may be employed on respective portions of
the contact component 104 and mounting plate 102 to provide the needed mechanical
interlocking function. Additionally, the contact component 104 may be retained by sonic
welding, chemically bonding, staking, snapping-in-place or by co-injection molding the
two respective components. |
20 Although the present invention has been described with reference to preferred

embodiments, workers skilled in the art wiil recognize that changes may be made in form

and detail without departing from the spirit and scope of the invention.



contributes to the nmechanical interlocking. Further nmechanjgcal i rl ocki ng
is provided by the cooperatjion of the bore 114 in the go nent

104 with the protrusion 116 in the recess 118 of the nounting plate 102.
Thi s cooperation’i:s-illustrated in FIG 12. Those of skill in the art will |

appr e¢i-at e t-hat -other! physi-cal .mani:testations of ribs, 15 extensions,

slots, bores, hqles andﬁfrotrusions may be enpl oyed on respective portions
of the contact.“cEFHiodent proidiag d Hﬁwﬁiaiiagcola';ﬁﬁyée 1 Q2 W prot/i.de t he needed
: . : L= CI . CO

mechani.cal . i nt gghgad rﬁ}gegtunct i on.. Additionally, the cont at

may be retained by somnic Wl ing, chem cally bonding, staking,

snappi ng-i n-place or_by co-injection nolding the two respective

conponents. 20 Al t hd@ghinghe @EMEEE NdompbHe it ic@ﬂzpbé‘iﬁgbgeﬁmpesc”- ed%\év: ;Eorxlltact
IPed T'n

reference to prg odj ments, workers s e,
recogni ze t hat cmg%g c?r'gffr/rgb“ﬁeéi {PeRnerably F@?nﬁrat@wélhdmmdﬁcwbhﬁmfk oRORAIhAt

fromthe spiritnahtegcope of the invention. 9 i 11 May 2006 A nethod o
provi ding a kinematic coupling to a wafer container, the -nethod

conprising the step 3911;1. form ng a contact conponent conprising a First
material, the conta 1[ € SiRfOnEnk comnenentiin adnald apgmeatad lagid cooperate wit h

ki nemati c couplings on automated nachinery; placing the contact conponent
in a nold appar at ustjestiog anp@ati matedalSIREPHA ia intg the nold to form
a \Wafer cont ai‘gﬁgreigo%ticonta wherein the contlg@?qég%bﬁémfeﬁ Condyper Ration; t he
waf er contai ner conp R &ptagt, gomponent is secured to the wafer container component and

wherei i i
erein the second material has different characteristics than the first material

providing a door to the wafer container portion, the door being sealingly

engageable with the wafer container portion.

5 Th . . .
€ method of claim 1, further comprising the step of introducing of CF PTFE PE] to
the mold to form the wafer container portion.
3. Th i isi
¢ method of claim 1, further comprising the step of introducing CF PTFE PEEK to
the mold to form the contact component.
4.

¢ method of claim 1, further comprising the step of forming a pair of angled faces

in the contact component.

The . . -
method of claim I, wherein the step of injecting a second material into the mold

includes introducing is a polycarbonate.

10
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wherei.n the second material has different characteri-stics than the first
material, providing a door to the wafer container portion, A ei ng
sealingly  engageable with the wafer container porlion. 2. The nethod of
claim1l, further conprising the step of introducing of CF PTFE PET to the
nold to formthe wafer container portion. 3. The nethod of claim1, further
conprising the step of introducing CF PTFE PEEK to the nold to formthe
contact conponent. 4. The nmethod of claim 1, further conprising the step of
form ng @ paiganedpleangl ed faces in the contact conponent. 5. The nethod of
claim1l1, wherein the step of injecting a second material into the nold
I ncl udes introducing is a Polyearbonate. 10 11 May 2006 6. Cancelled. 7.
Cancel l ed. 8. The nethod of claim1, further conprising the step of
nechanigallys%gt?flocking the contact conponent to the container portion.
9. A nethod ﬁ’891ding a kinematic coupling to a wafer container, the
met hod conprising the steps of: securing a contact conponent to a wafer
cont ai ner base plate, the contact conponent conprising a pair of angled
faces and being fornmed of a first material, the wafer container base plate
bei ng f &r medThe methodoafdainal efurthér domyirisingaheisfeharfanéchanibsly medrlockinpalsd t i on
than the first material, wherein the contact conponent is

contact component to the container portion.

9. A method of providing a kinematic coupling to a wafer container, the method

comprising the steps of:

securing a contact component to a wafer container base plate, the contact
component comprising a pair of angled faces and being formed of a first material, the
wafer container base plate being formed of a second material having a different
chemical composition than the first material, wherein the contact component is
configured to operably cooperate with kinematic coupling projections on automated

machinery;and

securing the wafer container base plate to a wafer container portion, the wafer

container portion configured to sealingly receive a door portion.

10.  The method of claim 9, wherein the step of securing the contact component includes

sonically welding the contact component to the container component.

1. The method of claim 9, wherein the step of securing the contact component includes

chemically bonding the contact component to the container component.

1



automated nachinery;and securing the wafer container bas a waf er
cont ai ner-portion, the wafer container portion configured to sealingly
recei ve-a door portion. 10. .The nmethod:of claim9, wherein the step of
securing the contact conponent includes sonically welding the contact
conponent1%o tHe methediohelaim Gaptwesin thelstep affrecurinighibe contact @impodentvinanddsn
the step of securing the contact conponent includes chenmically bonding the -
cont act conporséakingthe téreact@ninponen tcthepomeiner cotdpohkniyhy 2006 12. The net hod
of claim9, wherein the step of securing the contact conponent includes
st aki ng the contact conponent to the contai ner conponent. 13. The nethod of
claim9, wherein the step of securing the contact conponent i ncludes
shappi ng jzhe t I ' : A
rothod o pr ou g ol QIBERED, whiteh fF Seh b ARIhE LRk OIBSRGR ez
onents forned of

conprising th rm.ng a plurality.of contact co
a first mater ?%q%gﬁghg%%r&%ﬁﬁo E%Ig?nfanla‘éenod?/[gac?'gﬁlggr, ‘.:O'ﬁ'“?f’cnggtduci ng a
plurality of contact conponents to a nold, each contact conponent of the
plurality of conponents configured to cooperate with respective kinematic
coupling projections on automated machi nery; form ng a wafer container
portion 9f a aeaRHIBE %Edﬁhingw%@én&ﬁ%h@oughﬂg b & Ywaf® cHRABNBC hE GHARAENT S
are nechanically interlocked with the contalner conponent.

comprising the steps of:

_[ configured to operably cooperate with kinematic coupling p gl §ct bﬁﬂ on

forming a plurality of contact components formed of a first material and

having a pair of angled faces;.

introducing a plurality of contact components to a mold, each contact
component of the plurality of components configured to cooperate with respective

kinematic coupling projections on automated machinery;

forming a wafer container portion of a second material, wherein the plurality

of contact components are mechanically interlocked with the container component.

15.  The method of claim 14, further comprising the step of creating one or more apertures

in the contact components for receiving the second material.

16.  The method of claim 14, wherein the step of forming a plurality of contact
components includes defining a bore through each of the plurality of contact
components, the bore configured to mate with a respective feature of the container

portion.
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15. The method of claim 14, further conprising the step of_creati a% one or
nore apertures in the contact conponents for receiving t 1 6

material .. 16. The method of claim 14, wherein the step of forming a
plurality of contiact- ‘conponents includes defining a bore through each of
the plurality of contact conponents, the bore configured to mate with a
respect i VE7.f eap Urfferontailr GPPHr AL 66nfi gRR fof Ehterih%jnglﬂ'itl’:\/?&io%ggg r&:;ch't@?f‘@{eer
cont ai ner apparatus configured for interfacing wth autonmate nachl ery,
the appar at usPPP8RPIsiCOMRYSING: waf er contai ner portion conprising an inside
surface, an outside surface and an opening; a wafer support structure
provided to the ind WefeStddiang prtidhEorhPiind AL InsRR SurSQbA gH{sﬁQ sfa RO |
sem conductors wafers in a horizontal position; a door configure ?or
seal i ng engageRENMEt h wat er contai ner portion; and a fitting operably
joined to the wafer container portion and configured to align the wafer
container w th the ;AVIRMIAArRABLAChibviddidalthé isRE GARE bP Worfifid 96

pl ate having at | east three recesses e%lneg therein, the base plate
conpri sing a Fpridguredhtosuppart semicorslustors wafess inartosicontalpupitivant s conf i gur ed
to be securably received in the at |east three recesses of the base plate,

wherein the at | eaﬁﬁ&”&ﬁg%?ﬂeaﬁ%%ﬁﬁ% gﬁ@{?@%ﬁ&nﬁai&?%ﬂ%n%@” al

having a | ower coefficient “of fricti

a fitting operably joined to the wafer container'portion and configured to align

the wafer container with the automated machinery, the fitting comprising;

a base plate having at least three recesses defined therein, the base plate

comprising a first material;

at least three contact components configured to be securably received in the at
least three recesses of the base plate, wherein the at least three contact components
comprise a second material having a lower coefficient of friction than the first

material.
18.  The wafer container of claim 17, wherein the first material is polycarbonate.

19. The wafer container of claim 17, wherein the second material is selected from a group

consisting of CF PTFE PEI and CF PTFE PEEK.

20.  The wafer container of claim 17, wherein the contact component is securably received

in the recess by fastening.

21.  The wafer container of claim 17, wherein the contact component is securably received

in the recess by chemically bonding.
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material . 18. The wafer container of claim17, wherein the first material

i s polycarbonate. 19. The wafer container of claim17, wh | cond
material is selected froma group consisting of CF PTFE PElI and CF PTFE
PEEK. 20. The wafer container of claim17, wherein the contact conponent is
securably received in the recess by fastening. 21. The wafer container of

eour bl y recei : af er - cont ai
eaess by chem oar - bonar n 48 P VARl 5 BE0G o koh Gl ¥l eielio .

claim 17, whegqghdreb e i .conponent is securably received in the
recess by overrmlﬁi ng. 9%&%}’?%8 af er container of claim17, wherein the

contact conponent further conprises a |ateral extension having one or nore
slots defined therein, the one or nore slots configured to aid in securing
t he contpact gﬂ,rrpor}ent Wit hi ncihe recess. 24. A wafer container apparatus
confi gured f oS WEr FUiaIRG alictaimal 4 dvherein thecrontagbeompanent fusthprmecmprises a
conprising: a wafer container portion conprising an inside surface, an

out si de sur f d&erahggtengion dpwingrape ohmoraslets defirtedi thereinpahd one of an@rei stotsg a
first mterial; a wafer support structure provided to the inside surface of

t he cont ai nerconfigured wridintksecurig e cattadt eompoRMt WithRthe RRE4ct ors wafers in a
hori zontal position; a door configured for sealing engagenent wth the

waf er contai ner portion;

24. A wafer container apparatus configured for interfacing with automated machinery, the

apparatus comprising:

a wafer container portion comprising an inside surface, an outside surface and

an opening, the wafer container portion comprising a first material;

a wafer support structure provided to the inside surface of the container

portion and configured to support semiconductors wafers in a horizontal position;

a door configured for sealing engagement with the wafer container portion;

and

a fitting configured to align the wafer container, the fitting comprising:
a contact component integrally provided to the container, the contact
component comprising a second material, the second material having a lower

coefficient of friction than the first material.

25. A wafer container apparatué comprising:

means for containing semiconductor wafers in a horizontal alignment, said

containing means comprising a first material;

means for contacting a pin component of a kinematic coupling, said contacting

means comprising a second material; and

means for securing said contacting means to said carrying means.




and a fitting configured to align the wafer container, thell':&ti 5ﬁ9=
conprising: a contact conponent integrally provided to th , the
contact conponent conprising a second material, the second material having
a lower coefficient of friction than the first material. 25. A wafer

cont ai ner apparatus conprising: neans for containing sem conductor wafers

I n a horhgont ghe ghsd S A4 1.N1L, NG | Si first

mat eri al ; Sneag.gc?%é@@%?gg??ﬁ%ﬂg pfér;:ﬁ gig%p'ﬂ%glgg?&g% %9@%%%#?8%6%%' i ng,

said contacting neans conprising a second material; and nmeans for securing
said contacting neans to said carrying neans. 14 11 May 2006 26. The
apparatus of claim25, wherein the carrying neans includes a base plate.

27. A ne2hod 4f methodi df povading aheiptegtal Kiinanaici Couplitg | tb N waferacon®dimdr, the

cont ai ner, the t hod .conprising: co-injection nolding a contact conponent
to a wafer colﬁftglgﬁé?mﬁﬂ?“f'g'on conponent, the contact conponent conprising a

first mterial and the fer container portion conprising a second .
material having a %ﬂ'ﬂ%ﬁ’gﬁtme Caf A PEAMRANERE £ A Walere container partioni al |
wherein the contact conponent is configured to operably cooperate wth
aut omat ed macRORGAtathe caplastgompenes sempsising alfirstghaterial gad dhebvafemdontnindre
waf er container portion. 28. A nethod for securing an automated machinery
contacting paortiencerhprisikg neseedridcmaterial having a different chemical composition than

the first material, wherein the contact component is configured to operably cooperate

with automated machinery and wherein a door is sealingly engageable with the wafer

-

container portion.

28. A method for securing an automated machinery contacting portion of a kinematic
coupling to a base plate of a wafer container, the wafer container having an inside
surface, being sealingly engageable with a door and having a wafer support structure
provided to the inside surface for supporting semiconductor wafers in a horizontal

position, the method for securing comprising the steps of:

placing a wafer container contact component in a mold, the wafer container
contact component having a lip extending therearound, the lip including a phurality of

recesses defined therein;

injecting a melt flowable material into the mold to form a wafer container base
plate, the flowable material filling the recesses in the lip of the wafer container

contact component.
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coupling to a base plate of a wafer container, the wafer c I n avi ng
an inside surface, being.sealingly engageable with a door%é—b—gag a
waf er support structure provided to the inside surface for supporting
sem conductor wafers in a horizontal position, the nmethod for securing

conpri si ng the steps of: placing a wafer container contact conponent in a
nol d, g fs ?'P afl ner contact conponent having a |lip _extending
therearo fid, frethod Phé?‘i&‘&lﬂ’ﬁgﬁnaa‘ﬁ?rﬂ?famm@ﬂhmery PRt ingsPaTtion 9EQ kinematic:
injecting a n&uplihl QH\’%bﬁereF%Bﬁﬁin@} h@%férh&nﬁﬂ?ﬁé Bl 05“1%1(1%%\.?&09%@”“

t
base plate, the flowable material filling the recess & n
waf er cont ai rf@ﬁhlﬂﬂimea&ﬂgedd?—‘rWhMOormd havingy w209 Gugsort sttmmxrhpnbvim tedeuri ng

wat o cont ai ridwae, el 30 A Rk BRcR FatRIR iRl Posliny e
seal i ngly engaghedfor sediringaomhprisingilisk #epsiofd a waf er support structure

provided to the inside surface for supporting sem conductor wafers in a
t hod .f or ring co eps . af .

laci g a war or  coH g AIG (R soBBREFOmPoncat o anolfr e e SRR ner
contact conpeosatt domponantchaving £¥p enendifg tHepsPsunaUihe J:phh@lubﬂn? alpaliidf9

plurality of recesses therethrough; injecting a melt flowable naterial
into the nol d%€8sef dhesthropgler container, the flowable material filling the
recesses in the lip of the vvaf er container contact conponent. 30. The

method of cl ai m 14njedtitigla el POWRBleShiteridliitoSheRoRi tof Bfth AW4Ter ddhEaind e

cont ai ner
tlowable material filling the recesses in the lip of the wafer container contact component.

30.  The methed of claim 14, further comprising the step of fastening the wafer container

component to a wafer container.

31. A method of providing a kinematic coupling to a wafer container, the method

comprising the steps of:

securing a contact component to a wafer container portion, the contact
component comprising a pair of angled faces and being formed of a first material, the
wafer container portion being formed of a second material having a different
chemical composition than the first material, wherein the contact component is
configured to operably cooperate with kinematic coupling projections on automated
machinery, and wherein the wafer container portion is configured to sealingly receive

a door portion.
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conponent to a wafer container. 31. A nethod of providing E EI negﬁbisc _ o

couplirng-to-a wafer container, ‘the method . conprising the Ta e
securi.ng a contact conponent to a wafer container portion, the contact
conponent :conprising a pair of angled faces and being forned of a first
material, the wafer container portion being forned of a second nateri al
having a different chem cal conposition than the first material, wherein
the contggt cq t off Vﬁg,t;gigg :abl r At Rkl iC
coupling proj egﬁ?gﬁg %ﬂnﬁrgutorrataegfn%ﬂrrgg%i%&?{}?@e{ﬁd&aﬁg&eﬁlﬁ?ﬁg\r}g eﬂr;@%
cont ai ner portdrgmsing: configured to sealingly receive a door portion. 16
32. A nethod of providing a kinematic coupling to a wafer container, the
met hod — conpri si NGo-pReiioh foldiRg a"EIntich GoRpEiat 85 b wWAREQRERber HAs@ pYRLA!
cont ai ner base portion, the contact co oﬁent conprising a fl rst material
and the waf erthe qentacheempensat comprising eg'pnpfr mptarpl and gbo nwafemcentaimker base ng a

different chem.g ition than .t first,.gateri.al .. erein.th

cont act compduiigh sERERTH b srpt BRspal Beviok 8 cuffRal atmical HomReBiice By
machi nery; ante fins tritériag] WﬁB?eiﬂ@ﬁ@éoxﬂﬁﬂb%tﬂib@ﬁed@@eS&ndﬂ%ﬁfeﬁQB ob@raelwwoﬁérate

cont ai ner pod, the pod including a support structure configured to support

sem conduct orVifhpwp@ated machineryi adht al position. 16A

fastening the wafer container base portion to a wafer container pod, the pod

including a support structure configured to support semiconductor wafers in 2

horizontal position.
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