WO 03/ 041937 PCT/ US02/ 24505 COWPCOSI TE KI NEMATI C COUPLI NG CROSS- REFERENCE
TO RELATED APPLI CATION 5 The present application clains benefit of the
priority wates/oefo3provi sional application 60/333, 166, fil edTNsezzes 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, constraini : t {1 oning sem -conductor
MIEIU@K&NEM 4420 %UPE@SC

waf er disks for use in the production of Integrat circuits. Mire
specifically, the invention pertains to interface couplings for aligning
wafer carriers and nethod for sanme. 15 BACKGROUND OF THE | NVENTI ON The

manuf act uri ng procesSROSK-RERERENCE TQ REAGEBAPREICATIONNt egrat ed circuit
chi ps_invol ves several steps wherein the wafers are repeatedly processed,

stored and t TBpspetentEPPBeaipndicka@s sbanelibrgf #hel ipeiatyy alte eoft pravigignal

val uabl e. Therefore, it is vital that they are properly protected

t hr oughoanplichizorny #0/3384 60y dides Navgmbeedd, 260hr whisht isf hewb Gnbwopbrapdysy cal
damage and the introduction of contam nants. Wafer ‘carriers are enpl oyed
to provi figertie. necessary protection for wafers during the manufacturing
process. U S. Patent Nos. 5,944,194 and 6, 216,874 Bl both di scl ose
representative exanples of wafer carriers. Both of U S. Patent Nos.
5,944,194 and 6, 216,874 Bl a Eﬂ]ﬁgﬁﬂrpﬂt I@{\]ed by reference. 25 The
manuf acturi ng process for wafers i's géenérally automated. Therefore, it is

10 The present invention generally pertains to a wafer carrier 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 ﬁrocessed, 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 manufactluring process for wafers is generally automated. Therefore, it is

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



essential for the wafer carrier to be precisely aligned with respect to
production machi nery WO 03/ 041937 PCT/ US02/ 24505 so that the individual
di sks canwbe3larydt ed by the aut omated equi pnent. Pref er ablPgT/itSaz24505

t ol erances between the processing equi pnent and the wafer disks will be
mnimal. Referring to FIG 1, a wafer carrier or pod 50 is shown di sposed

on aut ongt gd: sak &L LG 4&iﬁgbeeﬂéﬂdﬁ)éﬁeﬁ'§ th@%uto-ﬁlfh‘?etﬁ@gitﬁj?mgﬁt! rﬂ’r@%rarbgrg nﬁe’j‘\/?ng

shel | or "housing portlon conprisi‘ng bottom ront side

an openi 60, d back side.62 opposi.te.qgpeni .60. Carrier 50 al so

" ncl UdestolrRe PRI Pracer s eripiaent ot BRI Girs widf B igl oY g
waf er disks 64 in a horizontal position. Door 66 is provided for closing
openi ng 60 anBelsEig togFii-thh & Wateh sagicn @r poftilols shewpglippasedep 2Emeasd nat i on
of disks 64. Referring to FIG 2, the bottomof the carrier is shown. The
bot t om S5@afer pvocdssing dduiprherdes2paThs wafericatreer fS8des coshieHotr lposing gostidB84 each
as showmn in FIG 2a. The contact portions 68 conprise angled surfaces 67

ext ergdi ngorhpiRdind BEtdIRS0 Mont!kidaCEs Bb/ihd) albpedP 60X and batly skl bpposipaced
pattern. The interface portions 68 are comonly referred to as kinematic

coupl i ng§pé;n£h% ﬁ% 201i:2%0 AFinkRidbs Qfwaerl MBp&P WRhdRS Sai?isgowﬂ- he pothergpart of

the pair three projections 90 as own In FIG 5. 15 Referring to
nave ©he RPREIRG: TREE AT 1 o Ted KOTGBA Pharetn DFneSDur e i Brasbiind hon
72, 1 onePetRas O Setmect e RGi Y RE PRIOH A oPrek FOROTGT 8, O GNE ek de
78 corresponding with carrier back side 62. Guide plate 70 conprises gui de
arms 80, sensBefepagstodIGaRd thpubattons of flecesri@4s sikovithdhegbiotlems\r pragdss 84
conprise the kinematic couplings 68. Guide anus 80 are shown
10  three pairs of interface contact portions 68, each as shown in FIG. 2a. The contact
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.



generally extending fromthe center of an equilateral triangle to the
points of the triangle |I|eaving an angle of 120 degrees between adj acent
arnms. Fl GVvOAD3phds the carrier 50 with correspondi ng bas@Cplso®24505 i n
alignment with the bottomof the carrier 56. 2 WD 03/041937 PCT/ US02/ 24505
Referring to FIG 5, the cooperation of carrier 50 with the automated

LRI o 2 R EIG S iR BE &ﬁggﬁgd}gnﬁ i1 agﬂf@ﬂﬁ&te@a@}gmeﬁ @9l ded

with a plurali protrusion pIns e gui ate I's provided

to the Qarrler a all ned. so that the, tic cou e centered
above t He BPYE: 93‘%6 Tesies woceanns vt Sonis pie llatf e ppr S

resting the kinematic couplings 68 upon the pins 90. The plns slide along
t he anglpselrasiorsas @insep. lﬁhelglulff%ﬁéat@ AP s piovisied fasthe spmrisr ard aliene so e Hiener y

52. This , process all ows automated transport neans to reliably and

r epeat abdhyenmdtia:a&)u@lin@‘ 63 acatenieped atimedhe ainsi dceTied cardehd e pladll omTHe waf er
contai ner 50 and base plate 70 for a carrier are both typically conprised

10 of pqhy&lﬁ{eg%%t@ réDﬁ»ﬂl GR' EasRkiR B&iéﬂmg@%s ol thOFIRNYY, UBedifesalese t hey
provi de a i nat’i on ease of noldability and | ow costs. The pins 90 on

the aut gag@r{gesur fe'a' aé(eis5627 2118 A LaRicBh Al centhed $Rone inRal n%@ﬁgi)O’TFﬁse as

the con |ns causes the carrier to occasional y fall
to center on t e klnena cou robl e be
caused BVO"Eqsl%a UYL @P{?dﬁﬁaaﬂ’ S t8|r liatbﬁ)%f‘mjf ’r?ﬁ‘?%ﬁ% pga@F\ﬁe‘@#n %aén%rl ns and
the respective pin contacting surfaces One possible solution is to form
bot h t he’0caay ¢ pigpe afaadiinsey pdate frommaterials with a co-efficient of

friction | ow enough to avoid the m salignnent .
The wafer container 50 and base plate 70 for a carrier are both 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 materials with a co-efficient of ﬁiction 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.



difficulties. However, such solution is believed to be cost prohibitive and
woul d introduce manufacturing difficulties and added cost. Therefore,

t her e r em&Drg/0a196DNt i Nnui ng need to 20 provide a ki nenmati c PCaUfso2/MF0RNd
method for aligning a wafer carrier on automated equi pnment that overcones
t he di sadvantages of the prior art. 3 WD 03/041937 PCT/ US02/ 24505 SUMVARY
OF THE | NVENTI ON A COUDliQﬁj&ﬁ&Aﬁﬂ?@?ﬁﬁﬁzﬂ?&EﬁTgﬁﬁriers as part of an

aut omat ed manufacturing process may be referred to as a kinematic
coupling. The, kinepatic coupling_of the present . invention my .c rise a
waf er carri erAcﬁouEgﬁ?% Qs alighang 31% TeCAEBTRH rassPaNlg o5 apj gudemafgd Jpar acgg%ﬂwe base
plate or carrier is provided with a contact conponent conprising a second
nat er i alprocess ngy delrefpmed omsaf fingmatin covpling.| The inempfimequpbng iof Bie presert i al .
The contact conponent may be provided to the base plate or directly to the
bot t om dhventioafmiy canprisera wafer partier of camieobesenulhtdicogprisimgpe first phaderea].
staking, ultrasonic weld or adhesive operation and nay additionally be

hel dsi n 3|caBRebylaf¥esihadiicls hravRIcH Oflth RYctad: NBnIpREARCIInYSHsHY &aRpatient s.
The net hod of manufacturing may include providing a contact conponent

compri s SfluBlaPnduif s {IRIeP dodlrritienof HibASH FATRINGY HRERII el Yon@csecond
material via one or nore of € processes I1sted above, wherein the second
material has a higher cqefficient qf fricti han the first. It. is an
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15 overcone certain disadvantages of the prior art. It _is an object and
advant ageriodf 3aevarmolding, srapo stalsingy wirapnnas weld qrradbagiye Apqrefion and

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 is 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.



provi de a kinematic coupling with advantageous inproved properties. It is
an object and advantage of particul ar enbodi nents of the present invention
to proviweaoewst conserving nethod of manufacturing a kipaarnesbe/gssedupl i ng
with two 20 different materials. It is an object and advant age of
particul ar enbodi nents of the present invention to provide a kinematic

coupling of two.different nmter h resl i

03/ 041937 PCI%‘V}%WL@&& ﬁ&%i*’t‘ﬁl@#g%etsog‘f é’éﬁich%%ﬁ%%ﬁrﬁﬁéﬁe@‘%% Bgers%[ﬁcul ar
enbodi nents .of the present inventi.on y be found by thpse of i.l.l jin the
art upomeatiregayfoetfawnd IPBQWP%%OQSE'F&? Hb{@i A tggpong E‘é‘ﬁ‘?’i%{]?eoﬁgur i a‘%‘ﬁ‘iet?llﬁ% ntion
herein. 5 BRI EF DESCRIPTION OF THE FIGURES FIG 1 is a perspective view of
a waf er desoriptiens efthagwentignherginocessi ng equi prent  according to the prior
art. FIG 2 is a bottomelevational 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 grior art. FIG 3 i BREEPEEREAPTHENGIEYHEFIGURESAr ri er side of a guide
pl ate according to the prior art. FIG 4 is a bottom el evational view of

the interfacqysl fig; Pherhebid Vil othWhidl Rt Sllzagh with H6cdibidl Bqdiffighidi Ng to

the prior art.
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.
FIG. 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.



FIG 5 is a partial sectional, exploded, elevational view of a wafer
carrier having an attached gui de pl ate engagi ng processi ng equi pnent. FIG
6 is an ewploaded3perspective view of an insert nol ded ki n@catiso2/esopl i ng
according to an enbodi ment of the present invention. 20 FIG 7 is a
perspective view of an insert according to an enbodi nent of the present

I nvention. Fligg 8§l §n 8xiBOLLAMM W Gbwd R BlerfRt ELpiind GEREGLES 4P an
enbodi ment of Ghe o o e o D BB S5 T RE %7 5uths Fia o
is an axi h%@ﬁﬁﬁéﬁ ectlon?l vi.ew of the interface coupling according to an

enbodi neft LS NV ¥ on. FIG 10 is a Iongitudina

cross-sectional. view of the interface coupli according ..to an enbodi nent
of the preserftlG AQdht 1%%8@@%#%%@[5‘%@3@?’Iﬁ!\&ﬂmn@‘-‘raqq—@um%ﬁ?@@mg‘he
process of over nolding principally involves several steps. First, a nold
is prowpdsdmbodimeitohthegprésenidnventioded pi ece, such as a ki nematic coupling
contact conponent. The contact conponent is nolded and then put into an
addi t5i onal nold or, 10 alternatively, the same nold with a nold insert
removed. The second step involves closing the nold with the contact

conponent in place angepXerybliseRPPRONGE 20E INGHPEOANt Wi th a second
material injected into the nold cavity to form for exanple, a

The process of over molding principally 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



waf er carrier pod. The nol ding process may al so be perforned in the
reverse. In reverse, the wafer carrier pod fromthe previous exanple is
nol ded fiweto3/oard7 t hen the contact 15 component is nol dedgCasssaz/ssednd
step. The conpl eted conposite piece then conprises a wafer carrier pod
having a captured contact conponent. Such nmethod all ows the contact
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optim z tion as a nemat | c couplng Itting
fab wt ut gnl ficantly conprom sing the properties, 20 cost or ease of
manuf act the overall carrier. In particular appl ications it may be
sui tabl e to have the first injectign nolded conponent be rel atl vel%ee
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applications a first material may be deposited at critical positions in the
mol d 6 aNOwR8/t0400@iTy. PliFleaiiole Bud oBterifatsl aygin Whila bethcaadnatesr Swch ded

mat eri al w thout changi ng nolds and w t hout opening the nold.

Al t ersnatinjeetiyn nhéldipgr nbg Wodloffepphd cahé dengel dfhgesisionrid loadtiisi tht igdeefacaot
have to be allowed to solidify. Instead, the two materials may join while

bot h ar e, Rbdeile ést%nﬁfganeé ahBlIRCEdcoRd eah?éﬂeat gBYvenpbladld abwbihe, Sa0es | evel

of precision 1n |ocat the interface between the first conponent and the
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component in a second mold.
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 U-shaped or V-shaped in an axial cross section view.
The contact surfaces 106 converge as the interior 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 extension 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



10 Referring to FIG 6, the base plate 100 of a wafer carrier conprises a
nmounting plate 102 and three or nore contact conponents 104. Referring to
FIGS. 6 awo0 03/04math contact conponent 104 preferably conpCTase2/245035 nteri or
surface 108 with a contact surface 106 that nay be generally expanded
U-shaped or V-shaped in an axial cross section view. The contact surfaces
106 converge a e i.nteri. r i rovi ded
al ong. HEEgsRT 1 b N iatifhq B I8 e BB RAR chisEn e by e O 4
may be further provided with a LateraLL% exﬁﬁgging rib or extension 110 on
a porti 8wldps pakol agverRoldmgOpRIEFION.GE SPAEN By t conponent 104. The
extension 110 may preferabl¥ have one or nore slots 112 or_apertures

provi ded t heflbe rméwrtingi pleiegl0Z aveending tnkpl prefeser| sepadaentcgh fhisc Presdiponent
104 to the nounting plate 102. 20 Referring to FIG 6, 9 and 10, the

nount i ngnvehedg id 08mpeisedt dfraerioon povderided yobsarbbage.c dlaveypo tisagkilledt he
nunber of contact conponents 104. Each recess 118 is preferably provided

Wi thsa pratd 45 ke rddlnbenhd Diiehldsac maomas atdyte shplbydheithoutalepidingf  a
respective contact conponent 104. Such cooperation aids in securing the
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directly to the base of a wafer carrier t.h than.t st d as
part of CamPHt rrB’fadic?fg%p G i GG qand p Belvitiuprotiglent, APLEE til‘r’é&%gl ate
102, according to a preferred enbaodinment of the present . 'n%ﬁngbgag.is
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conpr i s&ahydithelmige KBEI)p obiteet Fip [degtnblofoy dlsr eodustye pigRRles:
5inthe art will recognize that other plastic naterials may be er‘r‘gl oyed
wi t hout ddepid idng 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
mvention.

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.



fromthe scope of the present invention. The contact conponents are
preferably conprised of carbon fiber (CF) and Pol ytetrafl uoroethyl ene
(PTFE) | oaoed/04P61 yEt herl m de (PEI). The CF is desirabl e from/tisny24sehducti ve
properties. The PTFE is desirable due to its |ow coefficient of friction.
PElI adds strength to the CF PTFE 10 conposite. Polyetheretherketone (PEEK)
may al so be uggd cbﬂa&%{ﬂ&ﬁéﬁtqm@ 'éf_ldo?dih % a?réfﬁfrg(gtehl\ﬂgditr@en?% &%? nbR%n

mat eri al conbination. CF PTFE PEf has very doo rasion rési stance agai nst

met al s. r [ [ i cal propetties indicate that CF PTEE PEI
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ki nematic coupllj ng on the pin-type protrusions of a FAB. 15 Those skilled
in the aPeaH | IThedrerfanisal mietlockingemeans; istsee besauseilhis lesyprone tnplresyed f or
the contact conponents 104 without departing fromthe spirit and scope of

t he preseeking g ig nore reFdidy pdaptabld tor Effe0ag netepiakst andgiilyyichlocomfigutayionay of
an overnol di ng-type process. The contact conponents 104 are preferably
first5 noHdedvéy catuin snbodinentsnaf e peespitdatasion 24 THoRMe tthe usonmdRhichl
contact conponents 104 are provided to a second nold that overnolds the

pol ycar bag@hme bl bishddEheintiiied His beAMkhhpGARse plate 100 Is then
conprised of interlocked dissimlar plastics. ternatively, the nounting
plate 102 may ded. f.] ﬁqg en_the contact opent
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8 WD 03/ 041937 PCT/ US02/ 245 The .contact copponent 104, according to a
preferr eglél’?ﬁ Cﬁl’%fﬁlo’n i ég'noi)g%é’mfnﬁlﬁns 1?8 are disposed w1th(1)n the polycarbogate

material 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 in
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 will recognize that changes may be made in form

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



pl ace by neans of a chem cal bond, but rather, it is retained by nechani cal
interlocking neans. The nechanical interlocking neans is used because it
is | ess pwora/os™3stress cracking and is nore readily adapcahise24505
differing materials and physical configurations. 5 However, certain

enbodi nents of the present invention may include the use of chem cal
fasteni ng neans as one of the intendgdhypes of fastening neans. The
mechani cal interlocking neans conprises extensions 110 with slots 112, bore
114 and protr ysj 1 ext ' 1 [ d within the
polycarbonateﬂ'g%?%@igfpggﬂ?ﬁg ﬁgﬁkﬁgﬁﬁ %ﬁgﬁ@ffgijQ %ﬁ%ﬁﬁ“ﬂﬂeﬁpePOQO, t he
pl ate surroun - extensions 110 due to the presence of the slots or
apertures 1128§?@?%%%%855?59f0n contributes to the nmechanica

interlocking. Further, mechanical interlocking is provided by the
cooperation of theP1¥1dEng p4cquiact rempeRER conaBiFHEn 8 rfirst Ozktesial.hthehesntact
protrusion 116 in the recess 118 of the nounting plate 102. This

cooper ation iempangst canbgued @ Gpetbly cbhpsateofvithk ikikendtict beupiings Wor |
appreci ate that other physical manifestations of ribs, 15 extensions,

sl ots, bores, atahatsd amdhipest r usi ons nmay be enpl oyed on respective portions
of the contact conponent 104 and nounting plate 102 to provide the needed

mechani cal i nterlqgkhdehel ddatkt QhapAdahiih | ntact conponent 104
may be retained bfﬁsoﬁ?ce meldingfpc eﬁ?ggﬁﬁgaégﬁéﬂﬁéﬁﬁstaking,

snhappi ng-i n- pl ace ; co-J.niection.nol di the . two.respective
conponents. 20 Al t'lEul eﬁg#t%egegé’rnedgé%%e?ﬂs@g? intﬂﬁ WU R efPrie A AR 4 CotFieh
reference to preferred err.bogji ments, workers skilled in the art wl|
recogni ze t hatP Ry e VG e §oIIastn ComBpQRenk AY sgeurad | tonitheh sveferdedseet i ng
fromthe spirit and scope of the invention. 9

component and wherein the second material has different characteristics than the

first material.

2. The method of claim 1, further comprising the step of molding the contact

component of CF PTFE PEL

3. The method of claim 1, further comprising the step of molding the contact

component of CF PTFE PEEK.

4. The method of claim 1, further comprising the step of forming a pair of angled

faces in the contact component.

5. The method of claim 1, wherein the second material is a polycarbonate.
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WO 03/ 041937 PCT/ US02/ 24505 CLAIMS 1. A nethod of providing a kinematic
coupling to a wafer carrier, the nethod conprising the steps of. providing
a cont actwoonpersent conprising a first material, the cont ct/usovpgsohent
configured to operably cooperate with kinematic couplings on autonated
machi nery; placing the contact conponent in a nold apparatus; and injecting
a secondé.mat eThamettidoot tleiniul, dvitegeif AhidTirRe @l WhfeE dhtiic® lconpOARRNE R thasiiher ei n
t he contact conmponent is secured to the wafer carrier conponent an
wherein the sgigend material has different characteristics than the first
material. 2. The method of claim1, further conprising the step of nolding
the contact conponent of CF PTFE PEI. 3. The nethod of claim1l, further
conprising the step of nolding the contact conponent of CF PTFE PEEK. 4.

The net hod of,.cl ai , further copprising the step of formng a pair of
angl ed 'acesTl?eranﬁ]«Q&@Bﬁ]lgH’&H’ WheisHHbA integal waar eastiprownerfonehtds meantainkier ei n
the second material is a polycarbonate. 10 WO 03/041937 PCT/ US02/ 24505 6.
The net hod ofP&lien eanfisuyddee a¢taintshmidontiedoravaforsf er carrier conponent is a

base

8. The method of claim 1, further comprising the step of mechanically interlocking

the contact component to the carrier component.

9. A method of providing a kinematic coupling to a wafer carrier, the method
comprising the steps of:

securing a contact component to a wafer carrier component, the contact

component comprising a pair of angled faces and formed of a first material, the

‘wafer carrier component comprising 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.

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

includes sonically welding the contact component to the carrier component.

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

includes chemically bonding the contact component to the carrier component.

11



plate. 7. The nmethod of claim11, wherein the integral wafer carrier
conponent is a container portion configured to retain sem conductor

waf ers. 8wobhm41v81 hod of claim 1, further conprising the ®rCawsot/ 24505
mechani cal ly interlocking the contact conmponent to the carrier conponent.
9. A nmethod of providing a kinematic coupling to a wafer carrier, the
nethod €hnprThe Mgethdik of tokdif 9f wiRRSHthGtep SOBcafthg GRERVAEERL cb:f &re‘ﬁ@f er
carrier conponent, the contact conponent conprising a pair 019 a%g ed faces
and fornmed of; i . rial f carrier nent conprising of
a second mat elrn?glpbsﬁlsgélfng%jﬂ% dglﬁjfaf %%%on%ﬁgmec%ﬁégg%@gﬁ?nﬁbn than the first
material, wherein the contact conponent is configured to operably
cooperate with kinematic coupling projections on autonmated nachi nery. 10.
The net h?d of _ claim9, wherein the step of securing the contact conponent

i ncl udes'Soni 48 Wﬂi'/%il af s g, dstedt the: siep ofesrcuring tthe coniari eomparepbnent .
11. The nmethod of claim9, wherein the step of securing the contact
conmponent i nigrludesssneping tel doptaobenipogettie poabadic @origaoaponém. t he carri er
conponent. 11 WD 03/041937 PCT/ US02/ 24505 12. The method of claim?9,
wherein the step of securing the contact conponent includes staking the
contact conponent to the carrier conponent. 13. The nmethod of claim?9,

wherein tfie sheRe@bd SSCHovtng RELHRRLAC o MTRCRS Y wafer carrier, the method

comprising the steps of:

mechanically interlocking three kinematic coupling contact components to
a wafer carrier component, each contact component comprising a pair of angled
faces and formed of a first material, the wafer carrier component comprised 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.

15. The method of claim 14, wherein the mechanical interlocking comprises an
extension of the contact component having one or more apertures therein for

receiving the second material.

16.  The method of claim 14, wherein the contact component comprises an interior

surface and a bore therein, the bore configured to mate with a protrusion on the

carrier component.

12



i ncl udes snapping the contact conponent in place on the carrier conponent.
14. A nethod of providing a kinematic coupling to a wafer carrier, the

met hod cwopsiosidy the steps of: nechanical ly interl ocki ng@crhrsem24sphemat i ¢
coupling contact conponents to a wafer carrier conponent, each contact
conponent conprising a pair of angled faces and fornmed of a first

terialy,s; th ' | ; al
naving 2 1AV BN ke O ERAREH £PRRESAE P AoRRERln RS I o

the contact conponpent is .configured to operably cooperate with kinematic
coupl i ng pr oj BRLRENSOYRIEYEonat ed machi nery. 15. The method of clai m 14,
wherein the mechanical interlocking conprises an extensiaon of the contact
conponent havi ng ch&vafr oAb eQrepHiune$ Pefbbaying fasr inskecainfachgan atsidc ond
material. 16. The nethod of claim 14, wherein the contact conponent

conpri ses an surfher amiran epenfreg e veafel sappart stridiee erovidedte the isidecmffacpiofed t o
mate with a protrusion on the carrier conponent. 12 WD 03/041937

PCT/ US02/ 245Q8e chirier AR CEhfigREd it6T suppedr Rinicond@Etbisgwagss fiara indtiesdtalci ng
wi th automated nmachinery, the apparatus conprising: a wafer carrier

cpeni ng: 5 wdlerel 0, Ak IRpHEu SR 3 (A e, RO AR

carrier and Crgacttﬁ %’?tcljeﬁt%n%%&%&riging:em conductors wafers in a horizontal

a base plate having three recesses, the base plate comprising a first
material;

three contact components configured to be securably received in the three
recesses of the base plate, wherein the contact component comprises a second

material having a lower coefficient of friction than the first material.

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

a

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

consisting of CF PTFE PEI and CF PTFE PEEK.

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

in the recess by fastening.

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

in the recess by chemically bonding.

13



position; and a fitting configured to align the wafer carrier with the
automated nachinery, the fitting conprising: a base plate having three
recesses,woha/ob@se plate conprising a first material; thPes/usoz240s
conponents configured to be securably received in the three recesses of

t he base pIate wherein the contact conponent conprises a second nmaterial

havi ngc 2%4/ Cor S Oeﬁ%%{:a;#%%f id 17 %h'teﬁerfn #h@ac {1ttatc't ofrﬁrﬂoﬁ%n{@ L& El)l%a%ll %0 4 aThe

waf er ere|n I'rs IS p e

19. The wafer carrler of claim 17, wherein the second naterlal is selected
froma group NdBHELESONGYEIOBEISTFE PEI and CF PTFE PEEK. 20. The waf er
carrier of claim1l7, wherein the contact conponent is securably received
in the recess by f ast eni ng. 21. The wafer carrier of claim17, wherein the
contact conponent is securably received in the recess by chemcally

bondi ng. 2313 VWhdwafRd tAdiér BCIALSA2/ RA&EM the 2ontddteonpbaentdarthdretonplisesd @i m 17,
wherein the contact conponent is securably received in the recess by

over nol di ng. 2&ra) REnMRhHavER! 6ﬁeeér ﬁﬁ)ré:él@!srl’hér%m Wi E8tsNcdnfigufeand agd in
conponent further conprises a |ateral ext ensi on having oné or nore slots

therein, the §e<;8111r§gtﬁg@Eﬁtg&rc%ﬂ]ptoﬁelﬁ'ﬂto'tﬁ%re§é%§“r' ng the contact conponent

into the recess

24. A wafer carrier apparatus configured for interfacing with automated machinery, the
apparatus comprising:

a wafer carrier comprising a pod having an inside surface, an outside
surface and an opening; a wafer support structure provided to the inside surface of
the carrier and configured to support semiconductors wafers in a horizontal
position; and a fitting configured to align the wafer carrier, the fitting comprising:

a contact component integrally provided to the carrier, wherein the carrier
comprises a first material and the contact component comprises a second material,

the second material having a lower coefficient of friction than the first material.

25. A wafer carrier apparatus comprising:
means for contacting a pin component of a kinematic coupling, said
contacting means comprising a first material;
means for carrying semiconductor wafers, said carrying means comprising
a second material; and

means for securing said contacting means to said carrying means.

14



24. A wafer carrier apparatus configured for interfacing wth automated
machi nery, the apparatus conprising: a wafer carrier conprising a pod
havi ng arwornsiogi®3sur f ace, an outside surface and an openiPRg/USa2/vEHEr
support structure provided to the inside surface of the carrier and
configured to support sem conductors wafers in a horizontal position; and

a fitti confi gur [ t f rler, 1 it rising: a
cont act n%(jnp%%%f’plg%[utesg)rf gﬁfgr}gr%@?%@dﬁ% S&ghlgélglgﬁsllgrau&%&eé%lgﬁﬁ? ie carrier
conprises a first material and the contact conponent conprises a second
material, the second material having a |ower coefficient of friction than
the first material. 25. A wafer carrier apparatus_conprising: neans for
contacti iy a $imethodpsnenavidie an knisershtkiremesdig ptauplog dai & WaEBneaee M means
conprising a first material; means for carrying sem conductor wafers, said
carryi ng nmeansicthodpempiisigg: a second material; and neans for securing said
contacting neans to said carrying neans. 14 WO 03/041937 PCT/ US02/ 24505

26. The apparatus minﬁcﬁbﬂh&ing\la@bﬁha dolposdit ty b RAfIRAATr cHhoIAS tike base
plate. 27. A nethod of providing an integral kinematic coupling to a wafer

carrier, the  Jplnog,GRORf E@r-hﬂlq?'.ledcﬁ’ d BB Glate?fd1 BRd deNPafdr CAREAESmpSHERONENT
to a wafer carrier conponent,”the contact conponent conpri sed of a first

material and éo%’?pnvgg OF a " RCond ThaeRi] ﬁarlz%]gt a different chemical composition than the

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

with automated machinery.

28. A method for securing an automate machinery contacting portion of a kinematic
coupling to a base plate of a wafer carrier, the method comprising the steps of:
placing a wafer carrier contact component in a mold, the wafer carrier
contact component having a lip extending therearound, the lip including a plurality
of recesses therethrough;
injecting a melt flowable material into the mold to form a wafer carrier base
plate, the flowable material filling the recesses in the lip of the wafer carrier

contact component.
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conprised of a second material having a different chem cal conposition than
the first nmaterial, wherein the contact conponent is configured to

oper abl y woopesase w th aut omated machi nery. 28. A net hoecCrarsozessos i ng an
aut omat e machi nery contacting portion of a kinematic coupling to a base

pl ate of a wafer carrier the nethod conprising the steps of: placing a

waf er cagrier, co O,

conpone ha\‘ﬁr H]ger}g% P’bse g‘ﬁgggﬁl au{o agﬁﬁﬁ%ﬁ%%p%?%@&ﬁ{gp&?ﬁé S’gra(rirg a gl urality
of recesses therethroug i nj ctr a el bl e nmat er into the nold
20 Torm o walGRYEEN? AGAREE o SIS, AHE s UGN SRR BEANS HA Hng 1 ne
recesses in the lip of the wafer carrr er contact corrponent 15 WO

03/ 041937 PCT/ USO2IRU#B0S Waler carine cpriact exmposentr ing melda theoiafes camithi ner y
contacting portion of a kinematic coupling to a base plate of a wafer
carrier, the copfabiadnpongititaving a lyeextetisg thérearophdcthe gpandadieg agdurnliter
contact conponent in a nold, the wafer carrier contact conponent having a

lip extendi ng,ftr&%s%@{hg%qoué}he lip including a plurality of recesses
t her et hr ough; Il’lj ecting a nelt flowable material into the nold to forma

wafer carrier, ?n eét{n V%leﬁ ﬂWaﬁfe r?éter& lihto e Hldfa {o%ﬁﬁsa%afbpce{rﬁgr fep Of
the wafer carrier ® C conpone
flowable material filling the recesses in the lip of the wafer carrier contact

component.
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