WO 03/ 018434 PCT/ US02/ 27375 MODULAR CARRI ER FOR SEM CONDUCTOR WAFER DI SKS
AND SI M LAR | NVENTORY 5 RELATED APPLI CATI ONS This application clains the
benefit oWOW38184B¥ ovi si onal Application No. 60/315,262, fCrdasopvar3atigust

27, 2001, which is hereby incorporated herein by reference. FIELD OF THE

| NVENTI ON 10 The present invention relates to a container or carrier
configured to hold sem condugj@puralecatirgg filmframes, or simlar
inventory. In particular, the present 1nvention relates to a versatile
nmodul ar carrier or container systemKQ@R housing and precisely positioning

sem conduct or yelgeofheroR WREHEHRics SNIPSAIIAIR IWERIGIRYuT g 2

manuf act uri ng process, carrier systemincludes an external
frame that is 15 attachable to and detachable froma shell portion and to

whi ch_a manuf act uring proce sgﬂ; i nect ed. BACKGROUND OF THE
| \VENTI ON Pr ocessi ng waf er ?@@Tlﬁﬁt iL)rfl(t:}e\;(gI?%d circuit chips involves
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damage . or particul ation and other contam nation throughout the

manuf acturing process. A purpose of wafer carriers is to provide this kind
of protection. Carriers co [ﬁhDé)E/QHEMENTIQNapeS and sizes for neeting a

var| apy of neqys. prent GRS YRGS 8f 2 CabdirRf SordbfriGMebistiguf@URs hokOSBs, and
filmftrane carrlel?s. These and other types of carriers or shippers or pods

may be comhicgudustprtvaferedehisy Blns Ermetd ra pémidar inveatasy.s jpaykisular fenpreyeates, and
simlar g eehEeniGies Qm d IRARELL Hrried 0 SRalbEterd SBL RN H

(0) .
constructed and ar rangedoeﬁ%tt%e seal abl' e encl osures having a nain body and a
door to qosdselyapostioaing segunisondupter twafee disks,tfiim fianes, erodmilaminvanghy Whileh t he
disks are inserted 30 into.and ve ] i i cl osure.
Because rﬁfB?‘Pug‘?ctu{rﬂlé PR &St rnilondégl?ag[r% 0Ces %;S%{Hl lﬁ]?lgﬁér? 351 geé('rtﬁ%g% %ﬁ%? gart e?%/1\/af er
di sksl5 anstadiabiel taranil Me¢@cltable)fidns aashtlb pattied and & whehs paofadieinzeatesses or

accessories for,
accessory is connected.

BACKGROUND OF THE INVENTION
Processing wafer disks into integrated circuit chips involves numerous steps during
20  which the disks are repeatedly processed, stored, and transported. Because of the delicate
mature of these disks as well as their high value, it is important for them to be properly
protected from damage .or particulation and other contamination throughout the
manufacturing process. A purpose of wafer carriers is to provide this kind of protection.
Carriers come in a variety of shapes and sizes for meeting a variety of needs.
25  Common types of carriers are SMIFs, FOUPs, FOSBs, and film frame carriers. These and
other types of carriers or shippers or pods may be configured to receive semiconductor
wafers disks, film frames, and similar electronic component inventory. The carriers
generally are constructed and arranged to be sealable enclosures having a main body and a
door to cover an opening or aperture in the main body through which the disks are inserted
30 into and removed from the interior of the enclosure.
Because much of the manufacturing process utilizing semiconductor wafer disks
and similar inventory is automated, carriers provide features or accessories for
accommodating and optimizing automated processes as well as other processes. These

accessories include machine interfaces, guide plates, kinematic couplings, robotic flanges,
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accomodati ng and optim zi ng aut omated processes as well as other
processes. These accessories include machine interfaces, guide plates,

ki nermat i cwomapls4pygs, robotic flanges, SUBSTI TUTE SHEET ( ROCHS25273ViD
03/018434 PCT/ US02/ 27375 and various types of tagging, tracking, and

i nformation providing neans. Mreover, since carriers are often manually

handl ed as wel | et},&ggfr@%%@g NALGRe 208 iKEMHHR Providing mEk e Mor®Wer, sc2 16, 87

di scl os€5 WA for usSe I n automated sem conduct or conponent
hand! i ngarrteer @byfiemoenply htrsitedny wadk areaval dandlesgre pgpigsds (. PaieniNe. 194
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whi ch ariendliseg Heesbgbiicirparated dryatedatetng.  Ue$.ePasers No. AS.Af4 B disclages of

| 0 Hhashgbycirparace : _ :
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carri er s;didifihg f EarB@Chod wih desikgews doftoof ahihend hise hprsbp dsrmratedhbuf act uri ng
process, or have a nore "universal" carrier having nunerous build on
accessorieisencgone or many of which are not used for a particul ar

nmanuf act uri ng REAGESBee HSpraviR GBS RARatObecRist AeJessdfied freargched st thear e
hi gher than necessary, extra accessories during algrocess stea nﬁy cause

i nconv enénetnsers, forthel disks 8 mpsefpstaangpracess EWEIEUC RFOUSFRITITE (hESr t he
encl gsur &t%ﬁggg’ %&S 3 léﬁe%ifﬁ:s SENE mARFRNAAR! (R6ces, 0f Matd €BorB OBERESAING

f eat ur es t" not be necessary during certain _ processing steps are
U.S. Pat emtierNaying, miinkrof® Buikhon bhegssoPes, epine Rpmany gigshigggre notgsedfora ¢

woul d be_ady 2GS kD é,g@ggs aAgar({?'ggg%%iﬂ%éfo?w%f@&xe,%a@mfs& ver e

at t achabP&"¥ e fromt osure and I n such predeternined
pOSi t i ONfhan tBedssatkr extrappcespricatlerifion prondssc e 0wy \vauseoneaverencey and

Syet em UREESHIE G| STORE) BHP CBHOL e R e PAe ot Tu ST gl Sk O i | ar
i nVent or yxanph® BDQuiarks Sadsdssing fBateiee tha seightmobXe erp@bary rdumies wietthn
ccossor Pesessig FREST B FFTtNEacH -8 Btk S PG e e "accessor es
can be recycl egwRenittiricheidvaiagdoudt have @i caies sdtemwhebheatcessoesadvant age
of the pzvgeearttragl?abﬁi to %gcll ggcgc;[hgblgffro&ht%e %LSSS%?&E ar{dr% %\?c ip?rgdeite%mined positions
that were appropriate for and conducive to automated manufacturing processes.
20
SUMMARY OF THE INVENTION
A modular carrier system uses a shell portion to house semiconductor wafer disks
or similar inventory. The modular carrier system uses an external frame with accessories
attached to the frame so that multiple configurations of accessories are possible with each
25  shell portion and the accessories can be recycled when the shell portion is disposed.
An object and advantage of the preferred embodiments of the present invention is
to provide a wafer carrier and method for assembling the carrier that fulfills the needs
outlined above.
Another object and advantage of the preferred embodiments of the present
30 invention is to provide a shell portion that can function as a shipper and that may easily
and inexpensively have automated features and manual handles added thereto to make the
carrier more versatile and function in a manufacturing process.

Another object and advantage of the preferred embodiments of the present

invention is to provide a modular wafer carrier having lower assembly costs.
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to provide a wafer carrier and nethod for assenbling the carrier that
fulfills the needs outlined above. Another object and advantage of the
pr ef err edwoerboti4aent s of the present 30 invention is to pcowisde2a7shel |
portion that can function as a shipper and that may easily and

i nexpensi vely have automated features and manual handl es added thereto to
make the carjj&fe TobiEctV81dS divahfie@ i fhdnsreiend | dmtddimdmul af itk iph@er OCeSS.
Anot her object and advant age of Fhe preferred enbodi nents of the present

i nvent i omvestianois §e ovavite amadde wefenedraer Bal joRFrARHYItH FXISHINE fEbEELORY| v
costs. 2 . 6) WO 03/018434 PCT/ US02/27375 Anot her
obj ect aﬁ“&%@%@%&“@?ﬁ%ﬁeﬁgﬁ%ﬁed enbodi ments of the present invention
is to provi deAnotiredubjast sl edvantage ot thehpreferisd pertediseniy ©h thsipsespiig
fabrigcation ..machi nery.and/ or - ' : r ' -1eand
advant ag&V8F LS Byt 2‘%%%11? lggoéﬁ%g%&%e%ﬁlgcq{)ﬁgg ﬁg{%;@%gg‘ﬁ.a%ggiorﬁgéﬁsf%ﬁ i s that
t he shel ketginingitlenurmyatdddedirscarddeshual haadlea desired nunmber of uses while

retaining the_autonmated featur and manual handles, Preferre odi nent s
of the nodul aPregWHEQ%OQWPté rﬂfﬁg"r oG ﬁadngre%%ggnfgﬂg?%srmg S\ﬁ/ﬁ’fmeog‘d%{{%ks and
simlar iyakeisRE ¥nd SHRE S @enfors Rembrifod tliclirportion, axéeemall frdnmeand Admistat | east
one manufacturing process accessorryl_ The shel |l .portion further go rises a
mai N bodPr ARBHFHYNHATERE &F5eBTO5 U }15_51@3,1 RUPH fEhprogomprises & math BoGY, - o
throygh whiigh ofli SkSicnRYrtRe, ah R@FiSEGnll NHnOapRFreelRNgE Wiiemdiske naptier i or of
the mai n body, and a door cooperating with the nmain body, wherehy an open
posi ti on insediechingd ersispoyrsisiram e iferion ef e FrAm Py hdePT RPRIAINGIPECt to the
mai n body, S di é&a?m |3%Eh LA al iR POLsEIPHE by & dehifed | Nt er i OF
of the n%lllenﬁg%l%otd%h{gﬁ t he d%%? IJ|0§i%i_n thél op_en%poéi tion ar?d the aperture is
seal ed 15viihiespeahenthe irdbesty sosthatrdishsemast brs ngerisd Shipj and rempieedeliama theal  f r ane
may be kngwn by..sever al - b Beiti S ARINEL ShRidre SR EL,
adapt or. lq?“%{t%ﬁ@eafélﬁmzf’é’? %gﬁéfesd&%%}ﬁg%eao&% h'pgsﬁt\}(g{opztg t'he sehell portion in
a pradet ehutiwied tioodidor gtin dteictosed poditirat  Theextarat freme syy be lmovoolkipssverees wi t h
and can enhance aut omat ed uf act urin [LOCesS I i yst ens.
By usi ng "ATFT SHED aﬁtanﬁﬁglasef(&gﬁgio%ﬁﬁdkcg S%it?]rg %ragz%agtgp;ar@gﬁsgg%dyﬂ é(Jizlsa?fsbe
envelopes the shell portion in a predetermined configuration so that the carrier system

cooperates with and can enhance automated manufacturing processes or fabricating
systems. By using a frame, at least one manufacturing process accessory can be

20  appropriately positioned on and connected to the external frame so that it may be used in
the appropriate manufacturing process step and recycled instead of following the shell
portion or being disposed with the shell portion. Accessories may be permanently
attached to a frame or may be attachable to and detachable from the frame. The frame is
attachable to and detachable from the shell portion.. Accessories may also be attached to

25  the shell portion to provide a user with whatever the user feels will create an optimum
arrangement.

In operation, a method of manufacturing semiconductor wafer disks and similar
inventory comprises providing a modular carrier system comprising a shell portion, the
shell portion having a door and a main body having an aperture and an interior, an external

30 frame, and at least one manufacturing process accessory; attaching the external frame to
the shell portion; comnecting the at least one manufacturing process accessory to the
external frame; providing at least one semiconductor wafer disk; inserting the at least one

disk into the interior of the main body; and sealing the aperture of the main body with the
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20 appropriately positioned on and connected to the external franme so that
it may be used in the appropriate manufacturing process step and recycled
i nst ead oWoOfoaloksasd ng the shell portion or being di sposedPairtusor/pms7shel |
portion. Accessories may be permanently attached to a franme or nay be
attachable to and detachable fromthe frane. The frame is attachable to

and det acdaghl endsé 9aNEd8 tshed dre PRAE AN thes TGRS0 bk Qerfdred at sffeckieelpit ached to
25 the shell portion_to provide a user with whatever the user feels wll

create arPtigperdeisds elly angenent. In operation, a method of manufacturing
sem conductor wafer disks and simlar inventory conprises providing a

nodul ar carrier system corrgri sing a shell ‘portion, the shell portion
having a door and a naiBRIB &ES}Q&PW@I\&@F PRAWVIRNYKE an interior, an

external 30 frage, 1394, @;) aalﬁagfgwogﬁg@ﬁg{eﬁe& Wb B mBAOSES S REGE SHPEY

attaching the ternal frane _ _ portion; connecting the at | east
one manufsysitrain agroplaneeewth theprsmbmyentent he external frane; providing at

| east one sem.condyct or r .di sk. inserti t .east one disk into
the interior of%h 1Sr?élie’n‘¥‘§%e yv;levglﬁgﬂlgéna%}lfhaﬁc%]ﬁgs %’e@gnuélgﬂgfl "the main body
with the 3 SEBmR T isTEpeSipettive (vidul & aAG) tei@)i G:3ikibihBht SO dustiyl 22BEn  door .
Those skill eg in the art ar.e %ggre that these steps maybe perforned as

ef f ect i veC§PIAgfce BitRdhe RYPGRYIEVEIIOYe| | - BRI EF DESCRI PTI ON OF THE DRAW NGS 5

Figur® 1 is apgape plian puispantiad vieheonr @keid gttnekbo ehbatiden fof an eRdtabr
carrier systemin_accordance with the present invention. Figure 2 is an
expl oded HAmsin@ecrdraceiHY e PreEspt R eRi®ystemin Figure 1. Figure 3 is a

perspective View:0%k @an srdpetRatVide o€ TDath MRbhadle dibodihak Bfkn fek@fRIT N
accordance with the present invention. 10 Figure 4 is a perspective view of

a second fmeinmgedrdesceriibdiepeasentdfveaioraxt ernal  frame in accordance with
the present invention. Figure 5 is a perspective view of a third

alternative enbodi nrent of an external frame in accordance with the present
i nventd on. 15 DPFAIAIEED DESCRIPTIGDNOSH HEHER PREREEREDN BNBEDENENT

The preferred embodiment relates to a modular carrier system in accordance with
the present invention. The carrier system may be used to house and protect semiconductor
wafer disks, film frames, and similar inventory. Thus, the scope of the present invention
éncompasses the entire range of possible substrates that can be carried or shipped in pod-

20  like containers. As shown in Figures 1-2, the modular carrier system 20 is comprised of a
shell portion 30, an external frame 70, and at least one manufacturing process accessory
80. The shell portion 30 further comprises a main body 50 and a door 60. The main body
has an interior surface 32, an interior 34, an exterior surface 36, and a ridge 38 on the
exterior surface 36. The interior 34 of the main body 50 is constructed and arranged so

25  that inventory such as wafer disks or film frames can be are housed in the interior 34 in a
secure manner and separated from each other. In the preferred embodiment, for example,
this is accomplished using supporting dividers 40 formed on the interior surface 32, which
support the inventory in a horizontal manner.

The door or cover 60 of the shell portion 30 is attached to the main body 50 and

30  has an open position and a closed position relative to the main body 50. The door 60 is
configured and arranged to seal the interior 34 of the main body 50 from the external
environment when the door 60 is in the closed position and allow inventory to be placed
into or removed from the main body 50 when the door 60 is in the open position. The

door 60 has a plurality of first latch components 62 that are constructed and arranged to
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The preferred enbodi nent relates to a nodul ar carrier systemin accordance
with the present invention. The carrier system nmay be used to house and
protect swoiosomdact or wafer disks, filmfranes, and sin Par/isavensrdory.
Thus, the scope of the present invention enconpasses the entire range of
possi bl e substrates that can be carried or shipped in pod 20 Iike

cont ai nergate AgthSAUWALIy DT Eceit Beh bodpoddies aMBUhmaiedoly 60 fdi Mitddimgdhe | S
conprised of a shell portion 30, an external frane 70, and f\%ﬁ#[éeast one

manuf act WIPHEO 0 eesandedesd o?”}os’e@éi.n_eqf e therravare (et PG frsePvPdt EHEFRE onpr i ses
a main bogdyqsS0r aREhAisHROhatt0n Jd 8sdiBioNaltRHYihe ABSr BNtheNth&ihi Wity Skitface 32, an
interior 34, an exterior surface 36, and a ridge 38 on the exterior
surface 3Bpathe fioptthe sorit Gahegresepianymfian.body 50 is constructed and arranged
50 25 ghal | V! Sfindlflind JoVALS Tbelboitudia b laMliaRBReE AR Pl fe NOUSE
inthe interior 34 1Tn a secure manner and separated fromeach other. In
t he pr ef easseblahfroudi anwblity fobpieessaiehl tegethdr by Sasteners 7 o bk iexthmal frarne g
supporting dividers 40 formed on the interior surface 3 i.ch. pport
o’ s nvene srprieel Snd bRk el B SThER B Rihh g Buobss S ilisa BERED)
portion 3W@atuesad( aafteds hntidlchamdien Shpayachifle dmerfacdf) dvade phtegpkencprtéti on and
a closed posjtion relative to the nain body.50.. The door 60.i. onfi gured
and ar r arfERliRes, Lbgfic tapaess rﬁtzera*‘fl v a%%lsotfyp‘?shéf Wﬁ%lﬂgb%aagm% a’f‘fgﬁ?wgo%xt er nal
envi r g NeRbyidgNmédne 890ahe foinsation priiediel afats §PGhY iludanadialfequéncvent ory
to be placed 1nto or renoved fromthe majn body 50 when the door 60 is in
t he open B&%i 4 feragerproket fdgpasse pryidgd op fheyexterpal frame (& for jcgpiaiingdh onent s
62 that ape-noRs O%ﬂdGiHﬁ-%n"i’éaHs &, I BEE kil indheSBRbLIEYE Ewatdakd nidfylother6) WO
03/ 018434 PCT/ US02/ 27375 mate with a plurality of second | atch conponents
64 on t heacaesseriasotfy 8P be grrovadedaishinpty difisrentipeyitiwe onothe iwstep] Arapsdips 50.
Those ski i r{é% LARER Bhf R AMRE Prodlid §i&fseNach Krngkse Of
mechani sn%ép'fgrﬁdé%ggggﬁ%gyggig# 0 gttac t éu%oor%?{r)othse &n%i n atgody Wi %hout
depar 5 ngackessonidsh’) sy i tseloétivelyeatipcleslerr d4tavhed fipmnthe Sxtetnal drmerWalor f r ane 70
may be construct.ed a LLar I i b : r a
pl urali t)c/)ha%lflﬁn %%eeg gl %6'{&(%1% ﬁe@glﬁ{;f&ft% eé}rg?%é’.n@te?%z&glg{)gﬁ%ﬁ Jr%rre 70
i S const ractsseriantdayabe pangeently attabel toethe setemal frone7ranuditicityucdnfiguned ocess
accessoriges or. features- 80, such as manual handl es 81, nmachine
i nt er f ace®Yil'de pl ates, kenematic

The external frame 70 is configured to be attached to and detached from the shell

=3

20 portion 30. The external frame 70 is securely attached to the shell portion 30 so that
contents of the shell portion 30 may be properly registered or aligned during processing on
automated equipment. The external frame 70 permits a plurality of shell portions 30 to be
used in the semiconductor production process without having to utilize an identical
number of accessories 80. By reducing the need to provide all required features and

25  accessories 80 on the shell portion., the shell 30 may be manufactured at a reduced cost.
The use of a separate external frame 70 having desirable accessories 80 may also reduce
manufacturing costs by reducing the cost of replacing high cost shipping containers having
all the necessary accessories 80.

The shell portion 30 may be attached to the external frame 70 by conventional

30 fastening means such as an interference or friction fit as in Figure 2, screws, bolts, or snap-
in fastening means. Examples of snap-in fastening means for wafer carriers are disclosed
in U.S. Patent No. 6,038,186, which is hereby incorporated by reference.

The exterior surface of the shell 36 may have a lip or ridge, knobs or tabs, or other

raised structure 38 to cooperate with the external frame 70 to position the shell portion 30
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couplings, robotic flanges 82, and various types of tagging, tracking, and
informati on 10 providing neans 83. The information providi ng neans 83 nay
i ncl ude rwoiog/oigseguency tags. A storage pocket 84 nay bePpm@sozens7dn t he
external frame 70 for containing the information providing neans 83. Those
skilled in the art should be aware that many other accessories 80 nmay be

provi ded ;fid"BRYexirhd F80 7005he eRRSo08EbE 36 drand Melll fodidh IO maydpendi ng
on the needs during the various manufacturing process steps. Each of these

15 accesptvidsd vaith srhipematicseipling erdt paube aervidedoithregrénplaiers it ext er nal
frame 70 ¢ DAY, PR NS 636 Ry £" m%gclgb.’Eés@QtlBé‘sHEﬁ%ftﬁﬁt%%Ma% BE&SS-

Al ternati one or nore " accessories nmay be permanently attached to the

ext er nal kineswatic ¢oupding wibé inggerdl yherewifhi apushewn in Higuesd phthisTamegnteat nllte frame 70
is configured.to be at hed 0 - | rtion 30.
The e tegﬁ%fg? e 67610?({%8 S 23 u%ugﬁ@e g)tl agg{é: ﬁ’(g{;?e?n 6&{11%23‘[68@0?&%8%11 Sluég ag so t hat

cont ent s pofycirbenasdeThe paerhal drani070mayy be cousopeed yf slenimier Bdnayralsl begned

during processing.on . au t ed ui The.external frame 70 permts a
plurali t)‘io%sltm%tﬁ‘égfa%l?% gﬁ%g%%gc?ﬁ&%&%a(’? Oql?fesugaébrlﬁ ggtﬁﬂﬁt:t or production
process W t houtguRaVi-RGhéw alibrinhtivkeeraibdirfletd of 8le extaniefanef Tncessmni es 80.

By reducing the need tqg provide all requi r%ﬂ features and 25 accessories 80

on the sHeme yoripjgre 3tigée‘§ﬂ¥?éllyl hag g javerisd f a4 ot et RerUally 8T d cost .

The yge Qhre@siAEPSH AL ShdPdoRtiddaNhdnl i@ (Bpréfriyantaéttd daht hathie caLL I3 BhveeS 80 may
al so reduce manufacturing costs by reduci ng the cost of replacing high

cost shi igpidey ledset.air heels Haverhplding therepriernad '} ke shdbrarken gblie The
shel | portican MOQE Ig%ﬁ@qng%stoo%eﬁl%ﬂfﬁ—ﬁ{aﬁéd afd ani%aslzgallﬁ)ﬁlﬁgwt" onal

30 fastening neans suc an interference or friction fit as in Figure 2,
screws, blokt sidepof shraphelli porfiers when rigisrprapesly &leghgsl eShofops edggs 2A2 fa8st eni ng
means for_wafer carrier e_dj 113 £ NG 38nB86, which
is herebfr?vﬁgci:egr%lo%% 'glleie ’%gge{s’e ceﬂro é%éczéeﬁe@h}el&g&l g% %Xlr?&gur ace o?o ftﬂhe shel | 36
may Hdave partionp e boitogesprfkard@ié of thet exbsnal dranmtA76rhas & alusaddy of apgrtugs & 38 to

conper 2yl e 50, TR T2 SRS D SREA0RL, R 10D 2, 2,
frame 70.Fighe sext eiapatr likeiaf tgé sB6p of enbieclmpetandpoitdtioa [BBsibiayshbgee or
configuration might be a sleeve.
The door may be affixed to the main body in cooperation with external frame or
20  independently of the external frame. The door is affixed to the main body by positioning
the door over the aperture of the main body and securing the latches so that the aperture is
sealed shut.
Although the preferred embodiment of the modular carrier system has been
described herein, numerous changes and variations can be made and the scope of the

25  invention is intended to be defined by the claims herein.
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provided with a kinematic coupling or it nmay be provided with a guide plate
as showmn in Figure 3 of U S Patent No. 6,216,874. In such a case, the
shel | porwDmn/o0BA34may have three kinematic coupling ribs iPoragpab73vherew t h
as shown in Figure 4 of this same patent. The 5 shell 30 may be nol ded of a
suitable plastic for sem conductor production, such as a polycarbonate.
The external frame 70 may be constructed of alumnum It may al so be
constructed of a carbon filled polycarbonate or PEEK, or other suitable
mat er i al . THAGWRICHBISCLABRFR t er nati ve enbodi nents of the external frane.
The external franme 170 in Figure 3 is generally has an inverted U shape
and at least partially covers 10 three sides of the shell portion when it
i s properly at’ aedsabir cprier [syttems rfpe dgesing pomiserdictyn v diplsdeuk simplar hooks
174 for ' Q- to0 the shell portion. The external
frame 275\9%%@%5%%0%%1?@%%{5%r 1>111§U_ shaped and at |east partially
covers three sides sbéll pértorsfvethér geomrisiog avhain body,ihgvipg apexteyorautfacshed. The
top edges 272 are .provi ded wt ui | o, ol di ng
t he external rérr?rtgn 70°% % ﬁlgugﬂqé%gh%g‘ﬁ%%@t%?%ﬁ%%lgs%%&o?nalg(ﬁ]fe a§8@276 of
t he external fironrehe2inferioast the phaitk dbdy, yndfa dopecdepessing withaht owimbabss to a
ki nemati c coupl.ing on the shell rtion.. The.external fra 7Q 1 Fi gure
5 is shaped | "W yrarngPlﬁFnqusg nc??‘ e%ﬁﬁ’?%q Pﬂsétl%laﬁtheA‘#ﬂ?f ﬁé%ﬁ%’segi ‘6{%15 shape
gr ; conf i gur atréspBethth @mrﬁﬁxﬁ b@dﬁé&tﬁut?diskfhﬂa;dm?gmﬁ éﬁw a@% feimofaed frf@mttlﬁe mai n
ody in cooperation with external frame or i ndependent of the
ext ernal f r amdnterfprerfdhgmaindody wherpthedgor 1gdn th; WB%B%SEHWI‘B(S WePHEAY  the
door over the S@Q@dg}fﬁf@hg{thgh@orlmhmhmg&\éd%ggﬁ&gcuri ng the | atches so that
the aperture is sealed shut. Although the preferred _enbodi nent of the
nodul ar carrier sy$texemakiameah leagtstially savaeming the shellntdous changes and
variations can be npggsand hRRRGORE Plocldicceksort WEitcleAMNo! e IRfpifed to be
defined by the clains ﬁerel n. 6 SUBSTI TUTE SHEET (RULE 26) WO 03/018434
PCT/ US02/ 27373ran®®HAT WHICH | S CLAIMED: 1. A nodul ar carrier systemfor
housi ng sem conductor wafer disks and simlar inventory, the nodul ar
carrier system conpri sing:

2. The modular carrier system of claim 1, wherein the configuration of the frame is

selected from a group of configurations consisting of an open container, a sleeve, a U-

shaped mount, and at least one encircling band.

3. The modular carrier system of claim 1, wherein at least one manufacturing process

accessory is connected to the shell portion.

4. The modular carrier system of claim 1, wherein different manufacturing process
accessories may be attached to a predetermined location on the external frame at different

times.
5. The modular carrier system of claim 1, wherein the manufacturing process
accessories are selected from accessories consisting of manual handles, machine

interfaces, guide plates, kinematic couplings, robotic flanges, and radio frequency tags.

6. The modular carrier system of claim 1, wherein the exterior surface of the main

body has a ridge to position the external frame on the shell portion.

SUBSTITUTE SHEET (RULE 26)



a shell portion further conprising a main body, having an exterior surface,
an interior, and an aperture through which disks may be inserted into and
renoved Woonidses i nteri or of the main body, and a door c®CpArsar/2mg wth
the mai n body, whereby an open position and a cl osed position of the door
are defined with respect to the main body so that disks may be inserted
into and7r emoygd nfddam thfler éy8kRr dr0dlaigd 1,1 WRréRIT: Srlpowdans itdedagra is in

t he open position and the aperture is. seal ed shut when the door is in the
cl osed p@g\'ﬂl@ Bhitablgforasee &Y seEmcopdutar PARAUPERIRTOGRST®E al |y envel oping the shel | ;
and at | east one manufacturing process accessory connected to the external
frame. 2. The nodul ar carrier systemof claim1l, wherein the configuration
of the fBane iThe myslulse cerdef systymaoiyleiopl.ovheenfthyeranalofmneisisidstafify of an
open cont ain - : i.f Cl i ng
pand., 3. MRt sefns] BN e BaltiuZ pARRHLER M E ool AL plpaIRARS o

manuf act und RBERr ocess accessory is connected to the shell portion. 4. The
nodul ar carrier systemof claim1, wherein different nmanufacturing process
accessories nmay be attached to a predeterm ned | ocation on the external
frame at odi f f @henhodulirn®srier Ssystdeofroldinh alr, lwt¢in ehe Sypsteein afacibé andl,
wherein the nuf act ur i rrocess accessories are selected from
accessorF%%wggﬁ§@§?ﬂﬁﬁmg?p flhal handl es, machine interfaces, guide

pl ates, kinematic couplings, robotic flanges, and radio frequency tags. 6.
The nodul ar carrier systemof claiml, wherein the exteriqr surface of the
mai n  bod{ hadha medys cewiep swsiem ghclaie leythereHafberspelhROEAN 14,85281563S 2 por t i on.
7 SUBST%E¥§§.SHEET (RULE 26) WD 03/018434 PCT/US02/27375 7. The nodul ar
carrier systemof claim1l1, wherein the shell portion is nol ded of a
plastic suitable for use in sem conductor production processes. 8. The
modul ar Garri e nzéﬁ?otdegf &ramﬁja&bljiﬂlgls MOGREDr WAk eAU&T Rl sibfiid RvksoyRde of a
mat eri al ‘sel ecte Fom the nmateri als consisting of alum num carbon filled
pol ycar beoatpssing:

a) providing a modular carrier system comprising a shell portion, the shell
portion having a door and a main body having an interior and an aperture; an
external frame; and at least one manufacturing process accessory;

b) attaching the external frame to the shell portion;

c) connecting the at least one manufacturing process accessory to the external
frame;

d) providing at least one semiconductor wafer disk or similar inventory item;
e) inserting the at least one disk or inventory item into the interior of the shell
portion; and

i) sealing the aperture of the main body with the door.

12. A modular carrier system for housing semiconductor wafer disks and similar
inventory, the carrier comprising:
a disk housing means for housing and protecting disks during a

manufacturing process; .

an external frame means attachable to and detachable from the disk housing

means; and
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and PEEK. 9. The nodul ar carrier systemof claiml1l, wherein the frane is
attachabl e and detachable fromthe shell portion. 10. The nodul ar carrier
syst em ofwoloaioms434 wherein the shell portion is usable aspaT/Gsht/ppes. 11. A
nmet hod of manufacturing sem conductor wafer disks and simlar inventory,
conprising: a) providing a nodular carrier system conprising a shel
portion, the shell atpeist b nidawfaiiGric: ?fwéssaawdesaoﬂedoﬁn&mdytohmvidmnm
interior and an aperture; external frame; and at |east one
nanufacturln91%W6E€§§maccessory, b) attaching the external frame to the
shel | portion; c) connecting the at | east one manufacturing process
accessory to the external franme; d) providing at | east one sem conduct or
wafer disk or simlar inventory item e) inserting the at |east one disk
or inventory iteminto the interior of the shell portion; and f) sealing
the aperture of the main body with the door. 12. A nodul ar carrier system
for housing sem conductor wafer disks and simlar inventory, the carrier
conprising: a disk housing neans for housing and protecting disks during a
manuf act uri ng process; . an external frame neans attachable to and

det achabl e fromthe di sk housing neans; and 8 SUBSTI TUTE SHEET (RULE 26)
WO 03/018434 PCT/ US02/ 27375 at | east one manufacturing process accessory
connected to the external frame neans. 9



