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B~Mm-~a~ ZOOZ ¢é¥tddin carriers are utilized for transporting and storing
batches of silicon wafers or magnetic disks before, during, and
after processing of the disks or wafers. The wafers are
processed into integrated circuits and the disks are processed
into a magnetic storage disks for computers. Wafers when used
herein refers to silicon wafers, magnetic substrates, and the
like.

The processing of wafer disks into integrated circuit chips
often involves several steps where the disks are repeatedly
processed, stored and transported. Due to the delicate nature of
the disks and their extreme value, it is vital that they are
properly protected throughout this procedure. One purpose of a
wafer carrier is to provide this protection. Additionally. since
the processing of wafer disks is generally automated, it is
necessary for disks to be precisely positioned relative to the
processing equipment for the robotic removal and insertion of the
wafers. A second purpose of a wafer carrier is to securely hold
the wafer disks during transport.

Carriers are generally configured to axially arrange the
wafers or disks in slots, and to support the wafers or disks by

Oor near their peripheral edges. The wafers or disks are

A



17 July 2002 2 conventionally renovable fromthe carriers in a radial
direction upwardly or laterally. Carriers may have s p al to covers,
bottom covers, or enclosures to enclose the wafers o;—gkgggﬂgThere are a
Aunber of material characteristics which are useful and advant ageous for
wafer carriers depending on the type 02 carrier and the particular part of
the carrier at issue. During processing of sem conductor wafers or magnetic
di sks, the presence of or generation of particulates presents very
S|gn|f|cant ion am natjon i,S accepte e S|ngle
bi ggest cauSe o%§§P%?%YI5% %%%42?3?@ ggnﬂﬂff%ﬁrﬁ mdust Fy & 32 ?h §F¥2 of

i nt egr at edtpviarddit py hasexahly nu€ary ibesrsayiceaie tm@ezren@falpapt fevess,

whi ch can 10RbATEB3ESs Aot LA ANRLCiECHLE1 58S @l Qd¥eeamBrsaRELS! Making
minimzation of contam nants all the nore critical. Contanminants in the
formof particles may be generated by abrasion such as the rubbing or
scrapi ng of th&heaeraee aithimibdre ofatrarerdal delsdkssctmtiztiiee waicheareovers
or enC|OS%%%%ul“%53 §&95§9§ é%ﬁ%?%oﬁmhg@e tggfrfégg'éaﬁ%ndgﬁg“bﬁhtﬁgetype

processi ng _equi |rabec aracteristic of a carrier 1Is
t herefore®f F&E; éﬁéné’édtﬁh%aﬁ’aﬁ’b’icéﬂxjén%éh%ﬁ o FI&ST 6%, 1F8BBi ng, or
scraping of the plastic nolded material. U S. Patent No. 5,780,127

di scusses vari 9u§1§5ggg8£§£+fﬁ4 C¥ % Ekéﬁ&ugéomac%z%r %rpﬁr %;h@ee& 59stbe
suitabilit suc erra €r carriers
i ncor por at Weﬁéﬁéﬁeﬁéeor @?ﬁﬁ@tlmt eki H@E%Mﬁ@%l@@sﬁa\‘ié HERY mal

out gassi ngighitekaht! ok oaRONENMch dTobhess. nndbﬂﬁﬁhﬁhﬁﬂﬂoﬁs1ﬁhhebe§té@ as
consti tutec a cont 5718 gant whi ch can di sks. The.carrier

d
o tori as il BREIT BAeal ke e SRERE LSRF o O HeriRonflE R Clinen
the carri éndustkygadeds the7sizs wfzﬁmeeratﬁ@nslxmaﬂtm dleis| icoptipupetessary

to prevent:dareae EHetQ?z@aéfrﬁhfgldye§k§h§gﬂ é&hrﬁdﬂﬂgﬁ@%aqgvﬁﬂent of the
waf ers or .di sks w n the carrier. The tol era{lces of the slots hold gf

waf er s an&n&legfgtﬁﬁecfﬁﬁi‘b‘éllﬁﬁ i b§ﬁ81“F Y Ly “E?é‘fl(’i’rgnﬁ‘tlfléﬁ‘lﬁf‘tiﬁle
carrier cmndtlameoahySdaﬁrhgem heortd giriyibeit t | Comedreirsangrs dan thecfeamect he
abr asi on %qttllaqest ngpﬂé:%l & iRt 59%.\9@&@ é&&\@%@ %bgaﬁgso@re

moved into, out of, of w carrier. Dinensional stahi is also
extrenel y STEELEENPIWRBR FREF L3R rW’eﬁh t5e| BafBES | OF <HESdi Meéti 6R®such as
when t he ccmrmmmcaverstazkadcbhyum s lvii phesit o pagevhesckshe wdahr pehsr
integrate ocess terial..s o

Sz RLOCESS), 2 ﬂggfaﬁessgng SHLT bR s bukdagigo

maintain its |rren5|ona ErAat ur es

encount er é&ladr@ﬂtﬁglﬂ:é?a@é @rcen@eaar ig. theroEare @&esdélt@néﬁs teseathC%%e
sem conducjedleriatdvnt LoABYLELYRIOP ARGBIRE, AbR SEddpins a goe. plhenia

char 920, Pfbides RALL-SQTPS 1L £AIACtAN T80 F PNl Aoy 6000
processi ng équi p I scharge a~danagi Jh nown- as

el ectrost aha@a@m@hafcgéswsmlamma IW@I’-\QN yrespeﬂx:raﬁnty t@hélhg?ed carriers
may attraciuidathinetd Brpatbth CheSeriRAlt irow Ak kY, akdbordie pardaicl paceAt sos
static buildup_on Lriers_gan cause sem conductor processing equipment to
aut omat i camay “ORaf 88‘Why F’F TSt desirable to have a carrier with static
di ssi pation characteristics to elimnate ESD and to avoid attracting

particles. Trag, mBkal fafbfif EUAMN I RILEHhEPL RISl R JaRsTRBY of
potenti al fer carrier materials. Metal contam pation must _be consi dered

in materi al°8&idE FBWPSHGI’E%s%%bqkiﬁsr?ef’ﬁéfdéeﬁ’f’ec%W%r‘@"lcﬁ’ma&ﬁocont am nati on
i n carri ercamttértiuales ac anntanseao nrashnabhodanage cod faass amdddbkens.

The carrier materials must have adequate dimensional

stability, that is rigidity, when the carrier is loaded.



17 July 2002 4 Material used in carriers nmust also be chemcally conpatible
to any chem cals which they may be subjected to. Altqqgg aﬁpsport and
storage wafer carriers are not intended for chenlcal'usei%%ey

resi stant to cl eaning solutions and conmmonly used sol vents such as

i sopropyl al cohol. Process carriers ar8 subject to ultrapure acids and

ot her harsh chemcals. Visibility of wafers within closed containers is

hi ghly desirable and may be required by end users. Transparent plastics

sui tabl e f S c o esir e in that
such plaspgéeﬁgf$%§?ﬂ%§%%' ﬁ%g%g%%s?Q%¥|%£Q> %%§% %&g %egérgg%e static
di ssi pat i vaferaraetdksiks iangd for rrﬂésrnpamréoweasq &F fchei ypapee. o eyks

i rrport?nt wr;bnmcmﬁé | Sdof EiSe | PClwcge tbherensés o £ tth!ﬁal l@db]lctlsehomaiﬁc_ﬁlﬁaf@fé_j t he
ease Oor no t erraterla I‘I‘I rs_ar t ca orne ] &ction
nol ded pl Sngl ‘ggssuc }fjoollc clawybc%la frﬁ’tﬁ %rgdr yalngnl |f|°Fma u?%d?g %t yrene
(ABS), pokgprogy|edre QPFgctlpolwwl ehe KRBy pariftitder wafRogyo¥ PFY), and

pol yet her ehhesked onee (LEEO o lahliek gudhigd M@&%e@eaegséléﬁ TR CiHon

nol ded pl astics for static dissipation include.carbqgn g wder or fj ber
net al fi b¥R§S el Jc%‘aﬁélfegr“é’ﬁ{ﬁ éntando‘b‘?g"afﬁ OF( Hrih nb&EEdSaﬁﬁh‘?% ves.
One commpbivenyeend brstalwdfisry dar elep exederfaly tnmaarcpspant ahenstioeage is a

single mkgﬁgl&@rfsgfcgfa{c{ 36 GOAR! b$08¢ Bod ram aw egsaga#w@fs are

interface poriion havi ng_ a panel aving slots
and | over SEAFYEY ‘?Jlr‘r%vsé?‘éi“}?@tp&rt WBﬁ% %‘FI?ﬁ/’v"irrﬁfrtshénEﬁ%aFﬁr‘él‘th t he

waf ers) apdowesdimn @peipier .andhe tdrdiky ROk ialopapubdt &dsv hébrétrain
carriers LI re ye I O gn%i e tgen
uses the \(%%rrl Sé)rpéﬁ%\nl(ﬁfjt é’csa%%l bggéﬁ%hed& ottré\/\gfeg%%g%ég thJE}E

cheni cal sPanEMEPEYE e t e g |Sé@rﬂgﬁh°¥lo<f1%ﬁ1’rlngl t is a valuable
characteristic to have a carrier that holds it shape when subjected to the
hi gher tenper res_,associ at ed W|thth cIe nln Lranspor and
processin thgé%a\fefl?%lr%n ClAnoatrréreré’oﬁvent| on;}? c%rmrllcéjr | gtgrb%iéco ’% gngd ed
to hol d afeveber and rfefairstiatioxebanges corfiml @ khengedsrwdski¢ egrocess

(WP) boxesmeé\ngtlaerc&ma@twlqmlalancanét@foﬂﬁc aaesh@réda&dpzeeeagcmm cal
interface (SM F% %ﬁd%whl ch,,is_conprised (g pgj\/% |y, encl oses
an H bar E3PrPRT" HRe HERREPPy 1Pt o ?%i%lanm n|8fn8 i Prent. SMF
pods typi edbtyrhatet b bbttsdmayeenESY) dookddiori apddysi ﬁgat:heal-llbacrhmerd er

wi th “ﬂfeEérrﬁQﬁ@Sméy‘%Eﬂf%%€<%ﬂﬂnr@@h§ﬂ pave; drant QpeRtifa 809 $ifi¥rne
accessing the bar gﬁ%‘; \?ﬁrtt Anot her known carrjier is a transport nodul e

which is B*hbkCEF®1 o &t i PP&lllfiqu%l‘ﬁagr%rs &Ad FAt&Fnal shel ves
whi ch jsuppemiccb:hmm:erzscdcaetslmam_gt eanipmeeparatan tdmdan cedilyi shut |downust be
recogni zedy t hatnddie ddlealadil 6l ahyobOL ONE-PAL LyGh 3.GREE 85.5%?;)5%?&?8‘”3/

not the i mat er i or a different part e sane carrier

exanpl e, PEE?@‘FEE@W%%% SR AL NRES F%Jga"lm%btroaﬁv@ﬁdr 8srEpghtny

charact erpattgslésleal for wafer contact portions but is difficult to nold
and is, relative to other plastics, very expensive. Thus, PEEK may not be
as good of a choice as other plastics, such a polycar bonate for structural
portions. The BrGe inRtHitara RaCORMPR cF oA e MY (98] § €A BURNBINMERY have

been usedpbeen€idf afLfdr R IQAS Mk edi 8Ks Cantd 1S donitBihination must be
considered in material selection and assembly methods of
carriers. Anion contamination in carrier materials can cause

contamination and corrosion problems.



17 July 2002 6 separately nolding the different portions then assenbling
theminto a carrier. Such assenbly presents the disa f surface to
surface contact of different components which can er"}?ﬂﬁ 20cI e or
contam nant entrapnent areas that are difficult to clean. Additionally, the
assenbly process can generate particled4. Mreover, the nolding of different
conponent parts and assenbling sane in a carrier involves |abor and thus
expense. SUMVARY OF THE | NVENTION A wafer carrier is forned fromat |east
two different | t_processahble plastic materials,.in which e two pl.astic
materials are I‘gftredi]eﬁi ¢4 lBoggFFbﬁ’é%l T GgeCnRlP ﬁlé?rf’b?%ﬁ‘] € aapﬁ%@& a

t her nophyso caity birainicredast ethidbr they amayoves molbdiergepr beessAlthimudhmvent i on

i ncludes eaggd s MBAE Rloradehydelf erant; Jml bRr apessabbeadd agdd ¢ materials
and includes the process for manufacturing such_carriers._In a preferred

enbodi mentPEMHEbari Sy IMetePewr ¢ &9 CFAERRERY 182 1 & O Portion
nol ded of copohgrclr horeat esdlveatki sath nad di oaticpylandcwhdl . t herpdwase t he
pol ycar bopat gy ded | i jRd ! degavif Y- ahd

pol yet her eﬁer{%t one %Q{bl e%g th‘gg%%%{)%&g&% SH?N tr-'n %/af err cont act
portions et M bar carrier. Process tenperatures and nol d tenperatures
are controlled to provide optinmal bondi ng between the dissimlar materials.

Thus, an inte waf.er carrier_ of composite teri i r n

addi ti onal e_ntg)‘f)%lr?\é@tlet% i 2 se’é%[?ﬁjot%’elﬁ} DGRBS 10T, ]
inserts f@?smléﬂimgmﬂamséﬁordqdlmdt% ehds sisgirbar PraRspaseHnd® S dcs
cogpfment §ig£?olfésﬁmzoo|s%%h\'&\ﬁcbhltaiﬁeﬂé,Sks&m?d La%%'b@y@b!ﬁboﬁ&tés t ransport .
nodul e. . y n_agvant age an eat.ure of the Invent.ion. s that
a carri er SRRV 3RS olr’hé&jatthéflcgrBQ?ﬂg C gpt i lBeFf’ﬁ{;rﬁ%%es%%kérpalcatser{ﬁcssti cs
at m ni maflo mteriate dutilralbbde sbstsc dissdditdivenahafteaater s ek awant age of

parti cul agepiefierd ed Qi neat sc2fcdhe invention is that there is no
assenbly of conponent parts while naintaining the advantages of using the

conbi nation of the two materials. An additional feature and object of
particul ar préf@raredrevradntenhsraftetiestimserinicdndesthhatost substtantial |y

I ntegral EaRFiés UcHAMMOREA chs CigalsHl By didg LR phasti portions which
a nd featu

are nol ded toget her. Anot her vant age a re of the invention is that
the juncture between the two dissimlar materials is closed elimnating the
potenti al ent repeEdr OfareokyaitAANY Sfmad R ieHent tah Smo Aded herasabjesct and
feature o e dnv i ( h he C Lo 99;_1 | di ng
condi ti onléj'rllct:ljﬁoa]lé \%)ao1CEEL réa%%ro%]i%et}es?%ﬁgt %‘?J{?glro%%}eﬁggu hl:%%{]%lté%essare%@such as

anneal i ng(*BR EPCETCRITTEOR OPP THEORANINGSTE GPEL . | Berhl veieal keafver

carrier aceeadj nghd pdiRethevenheoRet b (FEEHKS .a figure showi ng the
overnol ded portion of the carrier of FIG 1. FIG 3 is a perspective view

of a prior art work-in-process (WP) box. _
Fillers which have been added to injection molded plastics

for static dissipation include carbon powder or fiber, metal
fibers, metal coated graphite, and organic (amine-based)
additives.

One common conventional wafer carrier used for transport and
storage is a single molded part generally comprising a front end
having an H-bar interface portion, a back end having a panel, and
sidewalls having slots and lower curved or converging portions

following the curvature of the wafers, and with an open top and



17 July 2002 8 FIG 4 is a perspective view of a WP box and an H bar
carrier in accordance with the invention. FIG 5 is g7§hﬂgogkevatlonal Vi ew

of a WP box in accordance with the invention. FIG rspective view
of a prior art disk shipper. FIG 7 is the body of a disk shipper in
accordance with the invention. FIG 8%s a prior art view of transport
nmodule. FIG 9 is an exploded view of a transport nodule simlar to what is
shown in FIG 8 in accordance with the invention. FIG 10 is a perspective
view of a conposite wafer, carrier. FIG 11%49‘__ an expl odgd vi ew of the wafer

carrier ofPERCCIP™F & 088 C8TEIHET Skt &F SEUSBr DR LR ertidifSenent
carri er iandcchendahicscanddd.t h@etnweentuers tHeGcak3 iiegsawithenmpically be

i | lustrat wHQhé@elw@@%fw a?ide/B?eotﬂ'é/PrEHé?ﬁca@@T%th@h§?EQ5| G ON

Referrlngto I G bar water carrier is depicted,and 1s generally
i ndi cat ed %t &R ‘t’h"eh rRﬁﬁsraaﬁr 20 ItThBsa R Tyl haarastier 18bhGeh? i AR &+ bar
carriers, cartient t22; lolhBck t23hapkdehaval b2kt edb toSkhkshigher ecei vi ng

wafers 28 an. 0PER 40P 30 AN a2y e A el 1 032 P arying, transporting,

and processing the carriers.

Another conventional carrier is a box configured to hold an
H-bar carrier. Such boxes are commonly known as work-in-process
(WIP) boxes.

Another conventional carrier is a standardized mechanical
interface (SMIF) pod which is comprised of a box which sealingly
encloses an H-bar carrier which mechanically interfaces with
process equipment. SMIF pods typically have a bottom opening
door for accessing the H-bar carrier with wafers. Boxes are also
known which have front opening doors for accessing the H-bar
carrier. Another known carrier is a transport module which is a
box enclosure with a front opening door and internal shelves

which support the wafers rather than a separate H-bar carrier.

It must be recognized that the ideal material for one part
of a carrier is typically not the ideal material for a different
part of the same carrier. For example, PEEK is a material that
has ideal abrasion resistance characteristics ideal for wafer
contact portions but is difficult to mold and is, relative to
other plastics, very expensive. Thus, PEEK may not be as good of
a choice as other plastics, such a polycarbonate, for structural

portions.

The only instances that different materials are known to

have been used for different portions of disk carriers is by



machi ne interface portion configured as an H bar 32. Each of the slots is
defined by a pair of wafer engaging teeth 34. The tr gdiyt,d H bar waf er
carrier has in addition to the H bar machine interfaqql'ﬂll A om machi ne
interface 38 which will typically have four feet with a contact at the
corners 40. Additionally, a robotic pi@k-up handl e 42 and robotic flanges
44 al so function as nmachine interfaces. The conposite H bar carrier
generally has a first base portion 44 and a second overnol ded portion 46

configure n o] 6. S o] er
carrier % S %@%ﬁ%g e |%@ég?gléik?&%ﬁéﬁ?”ﬁ%loggfégggng €Em$%f¥fﬁ%?%
over ol detRfRra iAFGEL s SHEWN2AF eoLi Hﬂﬁ?qnﬁﬁeéhaldbaéévimﬁQan?ﬁand

conpri sesshheav@fes ﬁmwengoaea&tocms Fhr fas- AR L:oﬁv@oheﬁt@lamf&h RQI i ons 52
whi ch constitute flow.paths f rial durlng t he

1L or t he nolten overno
mol d proc®6s? TR S §F, CRECARHNC 1t Eﬁ%ﬁ?therSEffﬁﬁ?eﬁﬁ<an of the
mol d cavidyLfirulithe ovarmanl.di Additioralgnef dheedserbbdy nenecesshecagupport or

base por t%;@ﬁ‘ef’é‘té’“ﬂalrttl%l@@ deglo 0l o@dl | NAXDERAIMBgdbREASE 8ALAY rdirRnt
easily nolded plastic such as olycarbonate or - 5oh%carb9n$te Wi h car bon
BEVRol88d-¢

fiber filP&FtS AFETR S HOFERE Hord iRt C&T el t
processabéepensest al | i ne plastic such as PEEK or PEEK with carbon fiber
filler. These materials are dissimlar with respect to their norphol ogi cal

structure and their processin tengpratures. Q her pairs of norphol ogically
dissinilar materials could eﬂébﬂﬂé@—u&ﬁ#ﬂ§§d1¥¥¥¥ﬁ%ﬁﬁ%I ar advant ages as
provi ded by these materials. The anorphus material, polycarbonate) and the
crystalline o Al B! SLTLEA0ETARANLY 42 @099 Whep: Lhg, anpnphus |
mat eri al cones |n contact "wi't iNe materiar_in en state.

i s bel i eveEccesspAg ;plmzcmasﬁma%%elrbdﬁﬁqhs ther ea B}a%ﬁbc Vigard age the
i ncrease afe swfafeeglejmrlgzy pREipObYE®I f & st iddall BeritBtRahaseand heref are,
when t he hl_(l)tngrmrpps t Cones |$ ont actanvmotvhrt hﬁdggl yoE! | A8SS,ql t he
pol ycar borat evatesdtﬁée%u? SOF e PGy CYFTPREEP VRET CHi%hss And as
the hot nervensiamolnidigddswaarriers yeads ldizesscht dififeranrerfake. It is

t heor | zedpid;@éséatmé:rm%ts%lllcl %&Eé?ﬂa]@é %ﬁﬁir@tlhrdleeuttﬁé g@o&@@s bosd of the

two materials, The heat ssipates into the at a ve sl ow
rate becdﬁ%%?%ﬁCWQquQNﬁ E? ftehdat Ghd 9#) e% dthgﬂé}TeQﬁ qﬂéﬁ%acools
at a | onewafet e:ameaaawlrlg hheecayfimdt igtinuctatraflhpornienfmeckiedNeehn thi s
process ig, fﬁfl ol A4 s aa@lkgheﬁéi&rhme} ?@ewﬂﬁﬁdHﬁénfﬁéé@%ﬂfé Il have

hi gher cryst | evel Interface o pol.ymer gl ass and
crystal tHﬁ%W%&rkf‘?@W%t‘@rlfi&éePBFt%% Rﬂtﬂ%ﬁ?ermcray§@5Pn§n’a°%‘P1eCWtd’ e
because Qﬁol#ﬁthhﬁéﬁhéﬁhgaoma gpeti bé cirdieadt ioh sicéekdand polwynexfeafd ass. In a

preferred, a t i o] 1ﬂ§%;

be nol ded st and then pﬁaoe% {g %al%trortl%%tl nfpg%?%% %ﬁéréﬂ d

over it. h‘?%‘“&ﬁ@cté%§st REenBPAtT bR dtume avd dederFLyakeptmHdidw t he

gl ass tramsmeém ttreamﬁrs&tlwlea@f mRoéyLarhonatswhiaghih8egppl oxafet el y 149C
to preven Lstort of t.he polycar se, porti fer contact
portion 5% ﬁ% % WR%Sltep§S%¥F%%é%:%n cgﬁh |gured8§uc%¥$%¥$ t he waf er
shal | nev@ﬁb@w@enmw:cldrxte&cpompphemm Pty car Isvedves AR aldewabdl i ve

anor phus eéerial £dh nNiGhgAwha¥ ek ahd eadonst haw laagalﬁbing§ﬁa¢@lcs and

polyether|n1 Thi s bond ave .a chem,c ponent .
ar ) ous. t SBAS SRR EonAORERELeRa HE uor e PR PR BN G D t he
overnnldedrqmswaxnlmqﬁuﬂaa base portion. It is believed that a

t her nrophysi cal bond occurs when the nolten 17 July 2002 11 over nol ded
material conmes into contact with the non-nolten base portion.

Ther nophysi cal bondi ng occurs when the nol ecul es of the two portions cone

within three nolecular radii. Referring to FIGS. 3, 4, and 5, a
wor k-i n-process box is disclosed and is generally indicated with the
nunmeral 60. Such a box will typically hold an H bar water carrier 62 and

has princi pal conponents of a top cover 64, a base portion 66, and an H bar
waf er carrier 62 engaged in and seated on the base portion 66. In this
case, "carrier" references either the enclosure box or the enclosure box
with the Hbar carrier. Several conponents may be formed in the overnold
process to take advantage of the inherent features and advantages of the
process and the invention. For exanple) in FIG 5 the top section nay be
nol ded of pol ycarbonate with the hinge 68 overnolded wth PEEK to adhere to
the top cover section 64. Mreover, referring to FIG 4 a pol ycarbonate

wi ndow 70 may first be nolded of a desired configuration and size and
inserted into the nold for the cover portion 64 with the bal ance of the
cover portlon overnDIded to the polycarbonate mnndOM/ The overnDIdlng

1. . "



17 July 2002 12 Referring to FIGS. 8 and 9, a transport nodule which is
i'htended for use with | arge semi conductor wafers, fogggﬁﬂq%#%300nn] IS
shown. In this particular configuration the waf er su ion 90 is
eonprised of a base 91 with a machine interface portion 92, upright colums
94 with wafer support shelves 96, and 4 top portion 98. The wafer engagi ng
shel ves may have an overnol ded portion 99 which is the portion that
contacts wafers contained by the transport nodule. The machine interface

al so may ullll 28d 80aQYEEEDLAS e AAIIOB ORE C1kl e CONACS (SO BTRALy s o
Referring to an_al terna er carrier confrgured
as a procé¥y @ﬁhéﬁ&é‘ﬁénthearm@fld%s SBGWAAANEeF BoFeaRG @l IRALaTFHEEASEACH t h
the nuner at hliGimSACchapeotessaeda@edktgarri er has base support portions
112 and 114 as well as arnms 116 extendi ng therebetween. Each of the arns
has a plurality of teeth 118 which define slots 120 for hol ding wafers
during processiigasidapdonph £ertuymanidc aluancaded frerrr il lext eriederpedt i on

of the ar rampbi8mandst be teet bnmtlbﬁl Q\éetﬁatdeﬂet@ fswlarsmésbane wor k

122 to provi th adv t he ,i nvent Referrin o FI 10 and
11 2 componreasiis: BREER PREFe el natso bR ch oS PSIRES
d|scIosed‘x¥mﬂhm9ﬁenn50éohbel5@osmak£numlb portions 124 as well as a carrier
framework 126. The side wall inserts 124 fit within and engage the
framework 126 %% grnta seiure and assenpl.ed wafer carrier. Additionally, a
robot flange o A e OPAT of FACH O 389 RYI BEE p? bR 3t TH Ah & PESFTERd 134
of the carmambedimentshb$ thseimamitieh tiethadeavwahbs porti=dny nmyebaud
over ol deduqher: 88080hAGNEAL [ NS hiRd By OLAET b0 MIINNZ GRRABLE! Bnicn
generation by t scrappi ng of ers. e overno ng can be un
tighter dFﬁ?n?P&ﬂ&@ ESﬁFFB?rthan the base portion to provide | ow tolerance
positioning of the wafers. 17 July 2002 13 Referrlng to FIG 13 a
schematic view r C hi n Y ion

i s shown. Flrsﬁh%ng%dg&bQ to%gd%gP&%F% ElnE gh%a%€"3§”§ﬁgpor$ pgrﬁﬁ%n

whi ch canJH§C§UE&rPP§WeFEaa@©w#W@(ﬂiséﬂhelaEamatewlikﬁt#am¢hﬂﬁ§ﬁ as a side
wal | base gudntinanihgdOche bétéhd kst r@dpmdAE HASEPQUM I dsS oDbdadrand is
then put intQ. an %dditional nold or alternately the sane nold with a nold

i nsert removea. + én the mold is closed and additional overnol ding material
such as PEEK is injected into the nold cavity which corresponds to the

speci fic porti Qﬁ&tﬂ’@kcbb%ét bl DG Ak B0L dedhe Theed dit arpl@ked cpar ti on
whi ch conprlses t he ortion and ﬁg over Ided portion is renmoved. If

such a ba$eé 95STei Sﬁn|§ am VAo RIS Far-tPAeRCF Jeti:%fﬁﬁtﬂté%ﬁ WEAFE Férrlers
assenbl ed thatto ogheawi Eer cd36d ben rpareisisaular sappl &< atnrond iing.may be suitabl e
to have the first injection nolded portion, the base portion to be
relatively smaller vqunetrlcaII than the second overnDIded portion. In
other applications a firsERHEEHE FONOR DR | PRAWINGS i ti cal positions
in a nold, for exanple the mafer contact areas the material is allowed to
solidify, and econd_s r n r f;

mat eri al mnthoﬁtéchgngfnggﬁgﬂ%nPg%#%%tﬁé?rgéftgggggrIgg %1%§% 5%&§£thon
second material does not have to be allowed to solidify, the two materials
may join whil erbgth2ate aADEiQikre BHowiegl BheChy&fmimid b dE¥nnet ehker the
preci si on %ergcagkngléhe interface between the first portion and the
second portion; it does, however, elimnate the need for the extra nold and
the steps of allow ng the first portlon to solidify, removing the portion
fromthe rml d, ragd pl aseqepdr YPeddi& lv&étv Qeré 5N A Sed 1ibdocesd 7
July 2002 Ihﬁ Qresent i nvention nmay be enbodied in other specific forns
wi t hout depa? frontthe spirit or essentlal attrlbutes thereof, and it
is therefore desired that the present enbodi ment be considered in all
respects as illustrative and not restrictive, reference being nmade to the
appended clains rather than to the foregoing description to indicate the
scope of the invention.




17 July 2002 15 Substitute Sheet - 16 Cctober 2001 1. An overnol ded wafer
carrier having a plurality of slots for hol ding wafeng y xially

al i gned configuration, the wafer carrier conprising: %%wg portion
formed of a first thernoplastic material; and b) a plurality of wafer
contact portions including wafer seatithg portions overnol ded on the base
portion) the wafer contact portions fornmed of a second thernoplastic
material, the wafer contact portions defining the plurality of slots, and
c) a thernophysi cal bond securing the wafer contact portions to the base
portion) the tH&tmiphysidc RerEBRAAT I nEEY oY fofeFRBI BPRAND . 20 SFer nol ded
waf er cardaerief iol acockdsheeewhth hthevdheeneabnier is configured as an H
bar wafer carrier. 3. The overnol ded wafer carrier of claim1l further
conprising a container portion for enclosing the wafers. 4. The wafer
carrier of cl dIf-1 weér & §ifRechasatirnali §deWoRHr f SEER PR % ddt FGTRLE2RRE t he
waf er contibgd o8 tiimpesmedempri se pol yet her et her ketone. 5. An over nol ded

waf er carrier having a plurality of slots for holding wafers in an axially
aligned configuration) the wafer carrier conprising an overnol ded | ow
particle generG nd dfgag@seaprecbipontew witt B Brlengayerditk siviemes -f or
engagi ng and di sengaging a thing separate fromthe wafer carrier, said
engagenent co ent .conprised of _.a fjirst base portion forned of. .a first
ol dabl 6 pl st ar 1 TheoRaT,BF oIHSE SOAPPER bh SHECTITI® RHSE SOPL1 on,
sai d secovriesvierarl dod portion fornmed of a second different nol dable

pl astic having | ower particle generating characteristics than said first
base portion, and t her nophysi cal bond securing the first base portion and
the second overitbi %edsp(?r ProRT #he Pigit AforrmedsByT E eV nol di ng and

wi t hout utilizing adhesives or nechanical fasteners. 6. The ovennol ded
wafer carrier i clalyp B Whiehls NG PROAMCTEON-LORPANGRL1d S 30 1equi TNt
interface portjon for e_nga%e nt wth external equlpnent. 17 July Z002 16
Subst it ut®adhelst shopg AncFlgphp8 dp ggcordance with the invention.

FIG. 10 is a perspective view of a composite wafer carrier.
FIG. 11 is an exploded view of the wafer carrier of FIG. 10.

FIG. 12 is a perspective view of a process enhancement

carrier in accordance with the invention.

FIG. 13 is a schematic illustrating the methodology of the
invention.

DETAILED SPECIFICATION

Referring to FIG. 1 an H-bar wafer carrier is depicted and
is generally indicated with the numeral 20. This carrier has, as
in conventional H-bar carriers, a front 22, a back 23, side walls

24, 26, slots for receiving wafers 28, an open top 30, and a



The overnol ded wafer carrier of claim5 wherein the wafer carrier conprises

a plurality of said engagenment conponents and wher ei '17"Jﬁ1§: sggagenent
conponents each conprise a wafer support shelf. 8. The overnol ded wafer

carrier of claim7 further conprising a door for enclosing said wafer
carrier. 9. A process for manufacturi r?g waf er carriers conprising the steps
of a) injection nolding a base portion of a f rst plastic in a first nold
portion; b) allowi ng the base portion to solidify; c¢) placing the nol ded

base portion in second nold portion: d) injection of secon | ten

pl astic orpl?crc}“trh?e lsngiel’f 'aﬁeegofglgf'g? f)%’?ﬁ%%%f@%ﬁ? olrj% ngfan%oa\r/&glnr?gl §8§
cont act peietidniviafiedsaby portivnef aafer) eadkewnagtedeh skeond nol ten
plastic to solidify on the first nolten plastic thereby form ng a bond

bet the b t, th t act ti 10, The. pr; | ai
9 further compits i 2elpophettidy GIgofycaPBoA SFEAT 49 (HE 1 rot

pl astic. H-bar rEwhipreodeserdhcel aa nodidrumteledrineonprésiage tik vatigh ofill

mel ting ang,idd ©Gf NG, OHQ ! PeePATEPU AR 2N 881 PreoBPEASRd 4f. one of the
set of polgg_t her ct_her ket one and pol yetheri m_de- as the second pl astic

( h .12,
The procefSCoF e M 12 FOPPREF RHMHTIRSINGHce 44daPEI BRPOT T i Bér to
t he one odlsdefgeitichm pel yerhénet hetdefares .andhpokyspbet ten Hidarl Iartlier
process o i r e, h I : te s.a |1t d 0N
Penpor at (1B ot T hor camsE ar R ¥R e B R e atur e
of the seRVMHbILP EOrGWoEEdgRasYEeRMIGAIIRTt BRPEL AR EIr 6 of Yhehis
pol ycar bosrati@iimerit/ thd waZ2@@2cirri &t iifsutze sShget indég£¥Xl abeipa23t 14. A

waf er cari(? er conprising a conponent, the conmponent conprising a first
portion nolded froma first thernoplastic naterial, a second portion
injection nolded froma second dissimlar thernoplastic material onto said

first portionred-arhemephy st Cathe RANG AR pBY £ 26n O¥y@r I® | LHdwgh process
securing gf%ﬁ%Jéréﬁeiy% é%%%?ngaggréé§¥¥%n and comprises the wafer
engaging portions 46 as well as incidental portions 52 which
constitute flow paths for the molten overmold material during the
mold process. This portion, as shown, reflects the configuration

of the mold cavity for the overmolding.

In a preferred embodiment, the support or base portion 44
will be molded of an inexpensive dimensionally stable easily
molded plastic such as polycarbonate or polycarbonate with carbon
fiber filler. Then the overmolded portion can be molded from
another melt processable crystalline plastic such as PEEK or PEEK
with carbon fiber filler. These materials are dissimilar with
respect to their morphological structure and their processing
temperatures. Other pairs of morphologically dissimilar
materials could also be utilized with similar advantages as
provided by these materials. The amorxphus material,
polycarbonate, and the crystalline material, PEEK, form a
thermophysical bond when the amorphus material comes in contact

with the crystalline material in molten state. It is believed



15. A process for manufacturing wafer carrier portion conprising: a)

i'njecting a first nolten thernoplastic material intojpaJaRlzegavity at a
predeterm ned |location; b) allowing the first nolten ernopl astic materi al

to solidify into a first portion; c) injecting a second thernoplastic
material containing the first material'Cto forma second portion bonded tb
the first portion formng an integral conposite wafer carrier portion. 16.
The pntess of claim 15 fiuther conprising the step of selecting

pol ycar bonai s s ddiGobid $ wﬁﬁéwf%hgcvm\ﬁg' ' tnd7indPe Y %eéar@écg' aim

15 further co r|5|n% ef) enovi n irst_portion and aci ng
the first pd*%i%h 9t &1%‘86@ o @%éb?t&n%ﬁf@r‘-’é 't h&h ?ﬁ?fe%”(ei'or‘i"hﬁp the
second t hernoplastriphusahel t atomélsB. 1nTbenpa@tce,&s:1-ofthel o hyridr falreisker the

COMPY i ST Q. $0ey &heRrl £COTP! £k JSELOLLPEI AN o) LEVSH oroauposi te

waf er porti an% he i nj ectjon an Idification o e secaon
t her nopl ast ¥t $ar@ &F. t%@ hot mededs FBPLIRF ANG alhafeystdrlizes at the
conpri sing izhlz—:eﬁﬁae:ps ar inj ﬂﬁdmemtﬁaﬂgtmtayathllszaMﬂ dirfoicedspl asti c

portion for med, 9, 't%stchQ'?%;c}%)fac L8 AR6009 0! a5t Giedd) akboyhogst he

nol ten second Iastlcto SO ereyformn the overno
carrier and*tHerfhe PoLERsYi Qibaﬁ%é‘to\?e?’ﬁﬁfd@oowiﬁgle Baraves % &r?lst IJIQWm)I d.
17 July 2002048 2@ hEhe pnacelsss athechat mdD; JIPEREr ccohprdtsiangotvke séep of

sel ecting pQﬁ&?éHQ%%@aEﬁea§r§Q§éf'fﬁi& soLigifi . ggkgég'c R 1691 s@Bdocess
configuring,said portion as” a po P’bona
is carried out in an 1njectlon mold the product formed will have

higher crystallinity level at the interface of the polymer glass
and crystal than at the interface of the polymer crystal and the
mold steel because of the difference in specific heat of steel
and polymer glass.

In a preferred embodiment, the polycarbonate, that is the
polymer glass, would be molded first and then placed back into an
injection mold to mold PEEK over it. 1In this process the mold
temperature is ideally kept below the glass transition
temperature of polycarbonate which is approximately 149°C to
prevent distortion of the polycarbonate base portion. The wafer
contact portion 50 is strategically positioned and configured
such that the wafer shall never come into contact with the
polycarbonate.

An alternative amorphus material in which a favorable bond
has been observed is polyetherimide (PEI). This bond may have a

chemical bonding component.

Various types of bonding components may be involved in the
bonding of the overmolded portion to the base portion. It is
believed that a thermophysical bond occurs when the molten



21. A wafer carrier conprising: an enclosure having a plurality of slots
for holding a plurality of wafers, the enclosure conp#ijgjvispod first
thernoplastic material and a second t her nopl astic ma ne of said
first and second thernoplastic materials fornmed as a w ndow in said

encl osure, the other of the first andldecond thernoplastic materials

ext endi ng around said w ndow, the w ndow bonded to the other of the first
and second thernoplastic naterial by a bondi ng conponent formnmed by

over nol di ngveimd héedvinedear iaidcbhes eidcosvheacl 2wi thehsahen-nal teérerbase

appar at us gErEié‘ﬁm lﬁae%%“h?b@céf%&i@cfﬁr %@E{&Qrwr‘?é?mﬁl' SpS180u1EDY: Waker

carrier t he fluralt slots are defined by said Hbar carrier. 23.
The vvafer CYPr PRF LIRS ISAMA P ENHR TSP FﬁéeEH&?Bsm%l%omrl ses a base

portion and a cover. 24. A process for manufacturing a wafer carrier, the

wafer carrier havkng Al anckasyr e and 9. adow uLhe HaceSS. M LA ng Lhe

steps of: formn carri er; l'aci n w ndow
in a nold; déﬁalﬁ%%? rﬁﬂ‘}jllr?g 9&“§EEH’1¥I Wé‘clé’laltéli Bhd ttIH?e IW“ﬁEIB%v 2o foﬁ“rﬂht Re
encl osur e. b3d&. wiAl briogeiss Iiflgr hohdudmdH-amgadenwat & ricar tReandoimds gured to

permt the,yi gt oo Ol sWhENL Ne N RRGLOZYT €5 SR RLOEESS £€MIHSIR0:
H-bar wafer carrier 62 engaged in and seated on the base portion
66. In this case, "carrier" references either the enclosure box
or the enclosure box with the H-bar carrier. Several components
may be formed in the overmold process to take advantage of the
inherent features and advantages of the process and the
invention. For example, in FIG. 5 the top section may be molded
of polycarbonate with the hinge 68 overmolded with PEEK to adhere
to the top cover section 64. Moreover, referring to FIG. 4 a
polycarbonate window 70 may first be molded of a desired
configuration and size and inserted into the mold for the cover
portion 64 with the balance of the cover portion overmolded to
the polycarbonate window. The overmolding allows and provides a
juncture of high integrity without the use of adhesives or
mechanical fasteners.

Referring to FIGS. 6 and 7, a magnetic disk shipper carrier
is typically comprised of a base portion 76, a top cover 78, and
portion 79 may be advantageously formed according to the
invention by first molding the support portion 82 of the base
portion 76 and then injection molding the disk engaging portions
84. Again the support portion 82 may be formed of polycarbonate
or similar material and the disk contacting portions may be

formed of PEEK or similar material.



placing a generally rectangul ar polycarbonate w ndow in a nold; and
overnol ding a second material onto the pol ycarbonate gortion to form
a waf er encl osure conmponent. .A; L. AHy2 . Ay. AyE . AfE 1—)"\)ﬁ&tﬂggﬂ%fo—Afy Af 2
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el i) el cal s salen o el sl Sal el ol G

oo A wafers contained by the transport module. The machine interface
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1 109%%5& () - @%&i@ﬂ@gpfaCé%% %g sté &@-(ﬁﬁlth1%0¢§§§iéﬂlar embodlment the

f, 109%& ()- g%@ég(gortlon o tgg arﬂg 39%5 d(%hgwggeéh may be overmolded

to a basic base frame work 122 to provide the advantages of the
invention.

Referring to FIGS. 10 and 11, a composite wafer carrier made
of assembled components 122 is disclosed. Components comprise
side wall portions 124 as well as a carrier framework 126. The
side wall inserts 124 fit within and engage the framework 126 to
form a secure and assembled wafer carrier. Additionally, a robot
flange or machine interface 132 may be provided on the rear end
134 of the carrier. 1In this case each of the side wall portions
may have overmolded wafer engaging portions 139 in orxder to
minimize particle generation by the scrapping of the wafers. The
overmolding can be under tighter dimensional control than the

base portion to provide low tolerance positioning of the wafers.
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0% () -! '109@@@¥dﬁk1h§ to FIG. 13 a schematic view illustrating a

oo S AT e DR Gyt 0 LU bR .0 -

0% u& ()- 10 1S-Q;J31ded or making a base or support portion which can
be a carrier framework or other carrier portion such as a side
wall base ﬁortion 130 as is illustrated. The base portion is
molded and is then put into an additional mold or alternately the
same mold with a mold insert removed. Then the mold is closed
and additional overmolding material such as PEEK is injected into
the mold cavity which corresponds to the specific portions which
are being overmolded. Then the completed portion which comprises
the base portion and the overmolded portion is removed. If such
a base portion is a component part then the component part is
assembled into a carrier 136.

In particular applications it may be suitable to have the
first injection molded portion, the base portion to be relatively
smaller volumetrically than the second, overmolded portion. In
other applications a first material may be deposited at critical
positions in a mold, for example the wafer contact areas, the
material is allowed to solidify, and a second support portion is

overmolded onto the first material without changing molds.

In other particular applications, the second material does
not have to be allowed to solidify, the two materials may join
while both are molten. This coinjection molding may not offer
the precision in locating the interface between the first portion
and the second portion; it does, however, eliminate the need for
the extra mold and the steps of allowing the first portion to
solidify, removing the portion from the mold, and placement of

the first portion in a second mold.
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10TT! y#- #10OMEE&Sf) - bHAOW T (Pheh#I0%d Tde < Hret?t LAYE &L & - D ELMEL efipodiment

flO%T&'()-Q%SQ%%EiaQQE% 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. -
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15 Substitute Sheet - 16 October 2001

1. An overmolded wafer carrier having a plurality of slots for holding wafers in an-axially
aligned configuration, the wafer carrier comprising:

a) a base portion formed of a first thermoplastic material; and

b)  aplurality of wafer contact portions including wafer seating portions overmolded
on the base portion, the wafer contact portions formed of a second thermoplastic
material, the wafer contact portions defining the plurality of slots, and

c) a thermophysical bond securing the wafer contact portions to the base portion, the
thermophysical bond formed by overmolding.

2. The overmolded wafer carrier of claim 1 wherein the wafer carrier is configured as an H-
bar wafer carrier.

3. The overmolded wafer carrier of claim 1 further comprising a container portion for
enclosing the wafers.

4, The wafer carrier of claim 1 wherein the base portion comprises polycarbonate and the
wafer contact portions comprise polyctheretherketone.

3. An overmolded wafer carrier having a plurality of slots for holding wafers in an axially
aligned configuration, the wafer carrier comprising an overmolded low particle generating
engagement component with an engagement surface for engaging and discngaging a thing
separate from the wafer carrier, said engagement component comprised of a first base portion
formed of a first moldable plastic and a second overmolded portion on the first base portion, said
second overmolded portion formed of a second different moldable plastic having lower particle
generating characteristics than said first base portion, and a thermophysical bond securing the
first base portion and the second overmolded portion, the bond formed by the overmolding and
without utilizing adhesives or mechanical fasteners.

6. The overmolded wafer carrier of claim 5, wherein the engagement component is an
equipment interface portion for engagement with external equipment.
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8. The overmolded wafer carrier of claim 7 further comprising a door for enclosing said
wafer carrier.

9. A process for manufacturing wafer carriers comprising the steps of:
a) injection molding a base portion of a first plastic in a first mold portion;
b) allowing the base portion to solidify;
c) placing the molded base portion in second mold portion;

d) injection of a second molten plastic onto the solidified first portion thereby
forming an overmolded contact portion on the base portion; and

e) allowing the second molten plastic to solidify on the first molten plastic thereby
forming a bond between the base portion and the contact portion.

10.  The process of claim 9 further comprising the step of melting a polycarbonate resin as the
first plastic.

11.  The process of claim 10 further comprising the step of melting and injecting onto the
base portion a resin comprised of one of the set of polyetheretherketone and polyetherimide as
the second plastic.

12.  The process of claim 11 further comprising the addition of carbon fiber to the one of the
set of polyetheretherketone and polyetherimide.

13.  The process of claim 10 wherein the polycarbonate has a glass transition temperature and
further comprising the step of maintaining the temperature of the second mold below the glass
transition temperature of the polycarbonate.
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14. A wafer carrier comprising a component, the component comprising a first portion
molded from a first thermoplastic material, a second portion injection molded from a second
dissimilar thermoplastic material onto said first portion, and a thermophysical bond formed by an
overmolding process securing said first and second portions.

15. A process for manufacturing wafer carrier portion comprising:

a) injecting a first molten thermoplastic material into a mold cavity at a

predetermined location;
b) allowing the first molten thermoplastic material to solidify into a first portion;

c) injecting a second thermoplastic material containing the first material to form a
second portion bonded to the first portion forming an integral composite wafer
carrier portion.

16.  The process of claim 15 further comprising the step of selecting polycarbonate as the first
thermoplastic material.

17.  The process of claim 15 further comprising the step of removing the first portion and
placing the first portion in a second mold cavity before the injection of the second thermoplastic
material.

18.  The process of claim 15 further comprising the step of completing the formation of an
integral composite wafer portion by the injection and solidification of the second thermoplastic
material.

19. A process for forming a wafer carrier comprising the steps:

a) injection molding onto a first solidified plastic portion formed of a first plastic, a

molten second plastic;

b) allowing the molten second plastic to solidify thereby forming the overmolded

wafer carrier and then;

c) removing the overmolded wafer carrier from the mold.
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comprising a first thermoplastic material and a second thermoplastic material,
one of said first and second thermoplastic materials formed as a window in said
enclosure, the other of the first and second thermoplastic materials extending around
said window, the window bonded to the other of the first and second thermoplastic
material by a bonding component formed by overmolding of the window and the
enclosure.
22.  The wafer carrier apparatus of claim 19, wherein the wafer carrier comprises an H-bar
wafer carrier and the plurality of slots are defined by said H-bar carrier.
23.  The wafer carrier of claim 19, wherein the enclosure comprises a base portion and a
cover.
24. A process for manufacturing a wafer carrier, the wafer carrier having an enclosure and
a window, the process comprising the steps of:
forming the window for the wafer carrier; and
placing the window in a mold; and overmolding a second material onto the
window to form the enclosure.
25. A process for manufacturing a wafer carrier configured to permit the viewing of
wafers within an enclosure, the process comprising:
placing a generally rectangular polycarbonate window in a mold; and
overmolding a second material onto the polycarbonate window portion to form

a wafer enclosure component.



