8 February, 2006 MODULAR CARRI ER FOR SEM CONDUCTOR WAEER DI SKS @E? SI M LAR
| NVENTORY 5 RELATED APPLI CATI ONS Thi s application cl t of

U.S. Provisional Application No. 60/315,262, filed on August 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 conduct or wafer disks, filmfranes, or simlar inventory. In
particular, the present invention relates to a versatile nodular carrier
or container system for housi nJIGRULABARBMR, positioni ng sem conduct or
waf er disks, filmframes, or simlar ggwentory during a manufacturing
process, which nodul ar carrier systemincludes an external ane that is 15
attachabl e to afEMIGONREUESTORWAFER NSES AVRSINHARINVERTQRYh 4

manuf acturi ng process accessory is connected. BACKGROUND OF THE | NVENTI ON
Processi ng wafer disks into integrated circuit_chips involves nunerous
steps ddring 20 which the di BR EE%APBBEEPE F§ processed, stored, and
transported. BegrySgplbatibhecidli @t Bencililofir B.501 Provideml dipiisaton Wel | as
their high value, it is inport

i t nt for. themto be praperl rofected from
armge o U2t Sl oh A3 T AN W Art Pesmer iR -l
manuf acturing process. A purpose of wafer carriers is to provide this kind
of protection. Carriers cone j [ pes and sizes for neeting a
variety of needs. 25 Cbnnnn:@gﬁé§ﬁgﬁh§gﬁpﬁigéﬁgre SM Fs, FOUPs, FOSBs, and
filmfreme carriré resdiiemeendod relothes 4 ypesingf o aariéreranfignred 1P pldd s or pods
may be configured to recei ve_sem conductor . Sy di lar fthe Bekdppmes, and
simlar el é&%%%ﬁ‘&t%&“ﬁ%aﬁ“éﬁ ﬁﬁ%\%ﬁ oy em)((:)%frmr 'e@ﬁa}tgcgln%r a%_ y are
const r uct ednantomrdasgeda vesdids sedilabteriane] eotaines systeri iy keusss mdbody and a
door to cover.an openi.ng or lydh. L FBhd, BosidhRmeR dheh the
di sks are ﬂﬁ%@?@éﬁgggﬁmgﬁﬁ%mgﬁﬁ&%g%%@e_k%?§%1:1e’|nterior ofHEhe,%ncrosure.
Because nuchmafuficheingrproadsacthinhimestulsr eardersysian inchissgnextemabiFatec s waf er

di sks 15  attachable to and detachable from a shell portion and to which a manufacturing process

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,



and simlar inventory is automated, carriers provide features o
accessories for accomodating and optim zing autonatge“—“@%ség%s wel |
as ot her processes. These accessories include nachine interfaces, guide
pl ates, kinematic couplings, robotic flanges, 8 February, 2006 and vari ous
types of tagging, tracking, and information providing neans. Mreover,
since carriers are often manually handl ed as well, nmanual handles are
required. U S. Patent No. 6,216,87 discloses a wafer carrier for use in
aut onat ed se Wm(mmdypes drtaggmgmqbns, anth infermpting provadagopeanh HPITEY &t SENC by

ref erence. 88s e ﬁtébswslwetem&krler and
U S. Pat en‘fmﬁoS ar%gﬁ%&h aé%gjy lhgasséw%ﬂaﬂﬁllﬁlﬁje%tl c%g for 0| ning a
carrier poﬁzm&ﬁ’hdaclsm fﬂa@’@fﬁf t@é"ﬂﬁr &r Ui @ha‘é?réat%ﬁ 5"6‘“%5‘9%‘8 ?cﬁ@of‘ br at ed by

reference. Nt 08 Rfed PF i.gfégaﬁecamlsl PhtEnti Notﬂazmg,]%echmlma accessories
are att achhiﬁd@d&? ahhl\éﬁy an | yfe

enclosurefor th gg a maEIBfa ltcurcu ﬁ*glpggcess must
have nufrer olsitatmrcatier snd Hat Papegt é‘&cl@lﬁ‘i’é‘sﬂd Pgired FBFRACsHERME  pur pose or
manuf act ur 40,05 QCESRr pod wite \esudfad®) b6th"dfWhIE &élalso Giarcby Bxotarsieh@ynumer ous
buil d on acCessories, some or many of which are not used for a particular
manuf acturmfﬁeﬂﬁ?ocess As a consequence of either of these, costs are
hi gher than n%&@ﬁ&ﬁlﬁﬁﬁﬁge%bfeﬁo%&&mmbdmnserageessopeme@@-ﬂ@@é@th?ay cause

i nconveni ences, and accessorjes.are dis eseWign the
encl osur eseEEwREOT faedisk.a maspREPring pracess *Sggavg%%%?lﬁpgpgég%sses& ng

Legt ulr:)qtg t?@gl eagd};algpahﬁb@umeﬁéecﬁmyfadmnnmgmg@mmlhnve pg:@%s‘l@ll‘ﬁga%t epst are
at en Nekghane, |

woul d be a%ﬁt@&’@%&gm?%“ﬁé\‘gg°5a%°573?rlmesr%tg‘[s\%? z\éere%lﬁ RCoCessories  were

at t achabl e pirfcdstna@fsantaprecess. oAs ahenseq\mh@squeéh%@ﬁtheﬁﬁa §eRtharp B8t er ni ned

positions _that were appropr Bude Andddt @Rt Rdand

manuf act ur i nﬁ?cé?@@seétgyacf%sgﬁkw @%ﬁ&gﬁﬂl\%l ON'A modul arcarri er
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t Th o 5 Gértath
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accessor i eprogessing oEss 4 6. SV\?aEqmtEacshﬂQGTéH@IWSF?&PP‘ib&h e accessories can
be recycl ed V‘heﬁ%&%ﬁ’m sP&blig PQE&daﬂQgebﬁs t@ﬂﬁ%%eréﬁteﬁbﬁvﬁmbyaﬂ&mﬂﬁam age of

the preferred e nents o resent inveptio
P were attachable to and detachable fro?n the enclosure ancrI n suc% predetermmed 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 embodimenis 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 oi)ject and advantage of the preferred embodiments of the present

invention is to provide 2 modular wafer carrier having lower assembly cosis.



to provide a wafer carrier and nethod for assenbling the _carrie at
fulfills the needs outlined above. Another object anﬁlﬂﬂﬁgﬁﬂﬁééxgg t he
preferred enbodi nents of the present 30 invention is to provide a shel
portion that can function as a shipper and that may easily and

I nexpensi vel y have automated features and manual handl es added thereto to
make the carrier nore versatile and function in a manufacturing process.
Anot her object and advantage of the preferred enbodj nents qQf the present

i nvention is toApsteeri ehicch apb@dvaniegivel cthe @Eaferred r eoppodimegls| &R y
costs. 2 8 ilﬁgx?do;ﬂqg Yo ?%%an'ﬁﬁﬁﬁlgle{vaﬁ@p&a?ﬁér 11 doopehdR tvxh @xidlingt fakricptief er r ed
S O

enbodi nent ~the esent invention is to provide a nodul ar wafer carrier
t hat coopemuekiserypndiorawpBetehguPHISAY cati on  nachi nery and/ or aut omat ed

resent 5 1 nvent e e R e B bo. d SeArdoggl (or &
desi r ed SnuiyEnrtiosfis ﬁ%@eﬂﬁlll@moﬂé?ﬂ%i%ggﬁa@ﬂ?g%‘gﬁm?e%g ﬁ?seg 2N manual
handl es. Prgfigit @ orhadh ks aef midael Handles. ar carrier system for housing
seniconducgor %afé? di sks andfﬁhnilﬁgﬂjnvengga*lﬁpﬂgkhl%ﬂﬁmamﬁhbrportion,
an external frahefsRd eapodinens of e BOFKHE FHEL TPy pr ocess accessory. The
shel | port iulerfdibkt BQT sialipivestesy camprders. shellporfiéh, hmwitergaldrameené af least sur f ace,
an interior, and an aperture throug i i ses A\Eh e8| NtO or
renoved fr d%‘?‘?t“??é‘“%g‘f P %Rf?“%ff“?ﬁ%"%?‘r‘nﬂ%%gg’ ° ngﬁ agﬁ%oor _éeosofglzlr ati % Wi th
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Lhe, cl osed PASILIN ARt Blhal Gi8ER RSk A bl oBONE TR hoarTes,

such as a exoskel et on, ~adaptor. It at |east partially
surrounds oOnteriemnfdhomas bedyevheh dhg dogbistin s open Resifipe and the Pﬁeﬁg‘ﬁ '%%?ﬁlf guration
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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 optitnum
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; connecting 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



t he appropriate manufacturing process step and recycl I.nst ea

followng the shell portion or being disposed with tﬁi%q%ﬁ@g%gé-?on.
Accessories may be permanently attached to a frame or may be attachable to
and detachable fromthe frane. The frame is attachable to and detachable
fromthe shell portion.. Accessories may al so be attached to 25 the shell
portion to provide a user with whatever the user feels wll create an
optimum arrangenent., ln operation, a t hod of .nan fac%uri &Pspm' conduct or
waf er di sksdoghdthopssiglied m therbaie 7Y (g ?ﬁeétégs’ﬁ?y&?ipﬁ‘? © asr%%]u & Carrier
syst em conpsthed ofi@rsas &Bel | portion, the shell portion having a door and a
mai n body having an aperture and an interior, an external 30 frane, and at
| east one manufacturing process accessory;- attaching the external frame to
t he shell portion; conneBRIBFRPEIGRIATIONGE THEMRAMWMGISact uri ng process
accessory to the. external frane: i di I SLC ctor

waf er di%/k; ins??%ufeng %A Opa?la?éqggvtgfgﬁé pg%%l%&a%r%bfgﬁ%ﬁue&{%ingn or of the main
body; and swstmigacktrdarmpweith the presdnt tnlentiomi n body with the 3 8 February. 2006

door. Those ski L. ' . . . St may be perforned
as effectively |Pjr11g%&:II eod[ lﬁélﬁ Q%}o?é%g@%?t&%‘ﬁ%@ulﬁ%ﬁ%é%@%@hﬁﬁgﬁ& OF THE DRAW NGS
5 Figure 1 is aRigwe pisamespestiveofiew fan ghtehasive erbesimratipirasktewal Famedful ar
carrier Sy&k&m#cgwﬂﬁﬁ%gﬁ ChviMibR the present invention. Figure 2 is an
expl oded view of the nodular carrier systemin Figure 1. Figure 3 is a
perspecl®ve vi eigfe 4is mparweatiye viey o mrseandeiemative srbodiment ahin piteal |

accordance Widdiyth@Bh&Sahind Puemtihvdiionl 0 Figure 4 is a perspective view of
a second alternative enbodi nent of an external . frane. in a cordanacie W th
?Fi‘-i@\ﬂ}n&ﬂﬂ

the present invdig¥of is Fpgareetivs yiew of adhirdalismatee P FRIgn

al t er nat i vergidadtdiRiheeOtithalt B¥kMiRahtionf r ae i n accordance with the present
i nvention. 15 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The
preferred enbodi nent relates to a nodular carrier systemin accordance with
the present invenDEYAIFNBESERIPTEIN OF SHEPREFERREDIRMGBODIMENTISe and pr ot ect
sem conduct or
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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 extemnal 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



waf er disks, filmframes, and simlar inventory. ThusE %Ee scopgqﬁ% t he
present invention enconpasses the entire range of po a tes that
can be carried or shipped in pod 20 |ike containers. As shown in Figures
1-2, the nodular carrier system20 is conprised of a shell portion 30, an
external franme 70, and at |east one manufacturing process accessory 80.
The shell portion 30 further conprises a nain body 50 and a door 60. The
mai n body has an interior surface 32, an_jnterior 34, Ugf?’ ag€i<lteritgr surface
36, and a rPdgwithg PBRlionef second lajch sompanpents fhonsthe mip body F0for aitacline 188 | he g n
body 50 is &RrN&h fditht khirttidy 30.r Tngke dkifled AShd Bindre thambert areysesad [iffsennafl er
di sks or filmfranmeg can he are housed in.the jnterior 34.in a.. secure
manner and lggaﬁa?f:’tné‘g’a?‘?rﬁsfﬁq@bﬁaﬁ ¥ H%@agolﬁﬁta?hh@eé#’%ﬁ‘ g’r’?‘%d“ aénntg%é(}ﬁ P u? f or
exanpl e, tdep&tingfae GeEpint sthiechressmtigyestigppor t i ng di viders 40 fornmed on the
interior_surface, 32, whjch pport the inventory . . horJ 70 manner .
The door? or covg.rheé"@fteg# t%ﬁ@e?éeﬂ%fy rctoflscg’ilfcﬁgafsa %g?tta&cﬁlg% {)ﬂoﬁtﬁéﬁh%i n body
50 and 30 S#ssbied fape b pheditytof piecea hellddogethosmdfapasist’E.ofthe edtaral yeme 30t he nai n
body 50. The door 60 i.s configured an rran : L E i or 34 of
Phe mmin bongRgeerE maRl 1 A LS Rl BRAERALD, BORess WSl ®E O ST 0
cl osed posi featames #0d siechl| swninmalerndles 81,0mbehing| intsefebes, | grids pates; dspwetic f rom t he
mai n body 5 . dRor ISy LA Lt QR ne T8 inflARkicP0 has a
plurality o%u}‘_vlﬂj‘%g’t&Pﬁccﬁ&g%én%érﬁ%‘#%%g%g??é gﬁ%onastr%’ct ed and grranged to
4 8 Febi@arprovidide Guopes 8. wihctinfarmstion arovidingoneaseEbagy insludn rdionifoleiYs 64 on
the main bogdys SR {4 e?:h&l%?ﬂfﬂgy b SrovidQPbn 8O ekrnhBmiTBiO koD &RYaikE thd NOSE

a

skilled in the aware th ere are several different Kkinds of mechani sns
that can beinfpsmetionprenidingmeaphsl. ddwee skfled irsthprart hoplddg avipse Hhstinanydar t i ng

fromthe spidistorfRt sbNBayPbeLntRled AVBRY Riferem® pbfiBor oh &hd) kterhsl afine/ b, MBY be
constructed as a uni tary‘fdgl ece or it may be assenbled fr%ggha fg&lural ity of

pi eces hel diPesErenes thsyiesds dpgngcthe verous Fhgufaciinme precess Sigps PM¥Bnst ruct ed

?nd arr @Fgg%césgoﬁeﬁ%iﬂi@ waleaﬁerygﬁrr@cﬁégwfda@&uﬁa i508 the eﬂa&f 5l meaemsgjri els or
eat ur es- , .such as panual .handl es_81,. machi ne [.nterfaces, quide plates,
kenematic Pasdis W@s‘f““?%@ﬁt‘*uﬂnq P HgRbcsne QF?GBS@‘ar‘%‘lge&?{IY@beoéwo‘g %Ggi ng,
tracki ng, amdeskdiied nngive parmhflently aixichiddg tieeexregnaB Bamelieor mftariipraonfgorepr ovi di ng
means 83 ma in%ude radio frequency tags. A storage pocket 84 may be
provi ded on%FTﬁgl 'xternal frame 70 for containing the

The external frame 70 is configured to be attached to and detached from the shell
20 vportion 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, BExamples of snap-in fastening means for wafer carriers are disclosed
in U.S. Patent No. 6,038,186, which 1s hereby incorperated 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



information providing neans 83. Those skilled in the art should awar e
that many other accessories 80 may be provided in naﬁ%ﬁﬂﬂﬂﬁgbéﬂgléositions
on the external franme 70, depending on the needs during the various

manuf acturi ng process steps. Each of these 15 accessories 80 may be
selectively attached or detached fromthe external frame 70 for handling
the carrier 20 during a manufacturing process. Alternatively, one or nore
accessories may be permanently attached to the external fra 70, or
unitarily comn gareamal frapeds-t Ahe THErEsEH5gE 30 ?frta?@elﬂdmf‘gmé?srﬁ’?yg‘ﬂﬁ ed to be

attached t o andadekachashatic eipbiteorshihy be RBvidarwittongudd plibes ke imal frame
70 is securely attached to the s 0 that_,'8 C}CI)H%% ts of the

_ hell portion_ 30
shel | port iFsgrsbonEy- %C%N&ée?rlﬁ’ﬁ”‘f’-e@isg%é‘r“é‘@’w s ipaﬁ’é’a iis 8tessi.ng on
aut omat ed GgHERAE Supling ebsExtRAl MitdrewithalBhokeh iigrd & ofthislstnapitény. The shel |

portions 30 to be wused.in the sem conductor praodyctio rocess._w thout

havi ng to GBS @aybe; ‘B%lﬁ%] ¥A sm"ﬁlﬂlﬁﬁglfmo ré%ggrgig?%?rego He ﬁucﬁiea \l,J\AE:i ng the
need to pr geiyd@balate. rB@ukiead famt Urasy sndndhiced ofslsonues BBapalse be shel |
portion., the shell_. 30 may, be nuf act u t [ t. The use of a
separat e exXPBIHYP ??aa%ﬁ’o%éll?ﬁiﬁﬁﬁadg'ﬂ’é’%ioFg%ke:’aoég@grssgg#?%gat ‘may al so reduce
manuf act uri ng cBRiiss BYS sedudiematitehentedintentsfof ribg breanal drameg The gxternshi ppi ng

containers having. all the necessary ac ry ﬁgﬂgll partion 30
may be atté%ﬁ%edﬂt%d“%%“exfse%eﬁeéﬁﬁrﬁ Pg@my%ﬁ%d?@g%%\%gﬁ ftol%;tagfp Iyfcgst eni ng
means sUth thme sides ofttir shell portien whenfit isgiroperiy httachegls The by pdgepl 72dmrews

bolts, or SNaRs. Wdled %?ﬁcfeoﬂé ] fgpﬁo@%n%gé%ggtgggﬁlfﬁ% ls,g@%%%ghfﬁég,g&gﬁl e Means for

wafer carri®rs’are disclosed 1n ) ~_which is hereby
i ncor por at extebyal frafe 280 dreFighihet isalserdenralluysbaped a1d pressk paligly I6ViRy have a
lip or ridgg.. Iﬂ?ﬁgp?f Be AP Porti wAEIR is prdplerf testhéd! Cohe ﬁ)pﬁgésoznoﬁ@er ate

a /70°to t he shel | 5

with the external frane position ] portion_ 3 8 F?bruary,
2006 wi t hi rerevidedenitheguidss, ledeesaer hpgks 2 dordielding thy exiepal e 3 81thg e shel |

porti Onlﬁg_oaﬂmyonbefhci%ﬁ)ﬁl e cad7shbr dncldxRBEREkRe STOURL b PErlity dftapétRiyeshe provi ded
with a guide plate as shown in Figure 3 of U.S. Patent 9. GéﬁéG 874. In
such a casedlloprrecesndd p Kinspaticoepuplingnen, i shel! porHee The mld i%@m& Mng ribs

i ntegral thﬁgﬁx\ﬁstﬁ dhBped NP fi?drsitr_ﬁ;b”oﬁ efciefing birfl. SAnNRhepgiossitle sfpe ob shel | 30
may be nol ded_of a SUIt%b| astic for sem conductor production, such as a
configuration might Ve,

The door may be affixed to the main body in cooperation with extemal frame or

e asle

20  independently of the external frame. The door is affixed to the main bedy 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.



pol ycarbonate. The external frame 70 may be constructgg gf m‘”ﬂéﬂg] It may
al so be constructed of a carbon filled pol ycar bonat € A t her
suitable material. Figures 3-5 show alternative enbodi nents of the externa
frame. The external frame 170 in Figure 3 is generally has an inverted
U-shape and at |east partially covers 10 three sides of the shell portion
when it is properly attached. The bottom edges 172 have gui des, |edges, or
hooks 174 for holding the external frame 170 to the shell portion. The

ext ernal THATWWRICY iISCEADUES: 4 is al so generally U shaped and at | east
partially covers three sides of the shell portion when it is properly
attached. The top edges 272 are provided with guides, |edges, or hooks 274

for holding the RydudhNekridr’ FRm2 18 héusingeseriedndndkdr P @ifks i shgilakom
surface 276 of the external frame 270 has a plurality of apertures to

al | ow accBERIY the ROFUILETE: BEWH PRBIHASt he shel | portion. The external

frame 370 in Fi gupgRalic§ @@ﬁ&ppodlédseea%hrcbﬁpﬂsm‘»%a%ﬁhu@bo@nﬂdrazhwagemnd
Anot her possi bl e shape or configuration m_ght be a sleeve he door may be

affixed to thengmpedyhavipsian ceeRRs SHEAE GR INCHET. e aBraperfure Hsgugh grhichasks

i ndependent |y of, ﬁéﬂﬁls%d%&aéndf feRiVed fbe tﬂe%teﬂl&r fthé &ea@h bsu)I RechM@dgp body
by positioning the door over the aperture of the main dy and securing
the | atches scoenmating vethafhe main bodys wherely etjopsn nositipp mba@wswstiwewé rred
embodi ment  of tﬁ@&ooﬁr% e%ec?@:&ﬁ'ré? ec?YaSﬁlQEHaf 238‘&@ gﬁﬁscﬁh}bﬁéjmgﬁfe@'ﬂo

NUMer ous changes an ari ations an be nmade scope of the
invention is iandeenedd fronbibe uréefnoneﬂthb;nam@dw@mﬁxetﬂem@smth@ ogemmqary
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seni conduct or "waf er S an I nventory, ar carrier
syst em conpri si ng: aauhpalmfaf external firamhs lekchponfigwerbto abkedt patiaily ényeloge thenai n

body and a do t rior,
and an apertu?"{e‘l oug%e%’% :ﬁ;?ﬁ%fmgﬁa\ﬂ ?/r%{(}éﬁé z%?@g(??%{t%%%l:fﬁ eﬂr?oo\ﬁllgd from
the interior aﬁﬁmhmcmmﬁmu@mdymmngahmﬂMmmhwcamperat|ng with the main body,
wher eby an open poslhggn and a Iosed osition of thef%p . h eg%£$ned
with respect to th& HEFhOBDRAEECPRIE PECER SAOHEOH CoPRELF: By o9k B°

frame,

whereby the plurality of external frames having different configurations are

each assembable with each shell portion.
2. The modular carrier system of claim 1, wherein the different configurations 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. Cancelled.

4, Cancelled.

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. Cancelled.



and renoved fromthe interior of the main body when the Soor IS 58 t he open
position and the shell portion forns a seal ed encl os oor is
in the closed position; a plurality of external franes, each configured to
at least partially envel ope the shell and to be renovably attachabl e
thereto, the plurality of external frames having different configurations
anongst the plurality; and at |east one manufacturing process accessory
conhected to each external franme, whereby the plurality of external franes
havi ng djffe¥ﬁﬁ&d@gpfigurations are each assenbable with each shel
portion. 2. e nodul ar carrier systemof claiml1l, wherein the different
configurations of the frane is selected froma group of configurations
consi stigg ofpan &ﬁ(ﬁ% | : v in theobamas mRudets naie oft | east
one encigcliﬁgébgﬁﬁsﬁé. ﬁ%gﬁﬁéﬁec%#@gﬁﬁggﬁ?%d. 5. The nodul ar carrier
syst em oflumirairm 1, wherein the manufacturing process accessories are

sel ected from accessories consisting of manual handl es, nmachine interfaces,
gui de plates, kinematic couplings, robotic flanges, and radi o frequency
tags. 6.9.Canc@drcdttd. 7 8 February, 2006 7. Cancelled. 8. The nodul ar carrier
systemof claiml1l, wherein the external franme is nmade of alum num 9.
Cancelled. 10. Cancelled. 11. A nmethod of nmanufacturing sem conductor
waf er di $&ks a@ahcelladi | ar i nventory, conprising: a) providing a nodul ar
carrier systemconprising a plurality of shell portions, the shel

portions each having a door and a main body, the main body having an
interioriand Anmahed tafr manifiveuringi senfioehducton waor disksgandh simifasr ipyegPra seal ed

comprising:

a) providing a modular carrier system comprising a plurality of shell
portions, the shell portions each having a door and a main body, the main body having
an interior and an aperture, the main body and door together forming a sealed
enclosure, a plurality of external frames, and a plurality of manufacturing process
ACCEessories:

b) removably attaching external frames to the shell portions wherein each
frame envelopes the respective shell portion; '

c) providing at least one manufacturing process accessory to each
external frame;

d) utilizing the plurality of shell portions and attached external frames to
hold semiconductor wafer disks or similar inventory; and

e) disposing of the shell portions and reutilizing the external frames on

additional shell portions,

12. Cangcelled.



enclosure, a plurality of external franes, and a D|UV_EL of acturing
process accessories; b) renovably attaching external shel |
portions wherein each frame envel opes the respective shell portion; c)
provi ding at | east one manufacturing process accessory to each external
frame; d) utilizing the plurality of shell portions and attached external
frames to hold sem conductor wafer disks or simlar inventory; and e).
di sposing of the shell portions and reutilizing the external frames on
addi ti onaljzshehl me@bl | sMmanLcturGan e@hit@ductr SvaFeebdisiar ynd 20@Br liBveneryet hod
of manufacturing sem conductor wafer disks and simlar inventory,
conpri si nG°MEYSIHE ovi ding a plurality of shell portions, each having a main
body and a door segl ab?,ﬁ,vtdmemufdﬁit}tashalﬁﬂ:r&omeadchdxaﬁnglaomimquyb)ﬂ.da
providing a plurality of franmes w tgﬂ&fii ff‘ﬁrently configured manufacturing
accessori es, tHAOrs§ Geith o fpenyssied i YU at 1 east three sides of
each shel| portion gnvelaRidigg t Re phikdity PEr friwaes @ith s diffeedntlpg canfigured
specifically configured frane for a specifi ce‘iﬁgl I orta'%gn'tthrd} Sir"iesr’ﬂ)tvabl y
attachi ng the TenectEmeiaceniiorics the Fagpeterh et har%aﬁt GRst trgs SIS 94 2i ng
t he shell portg&ﬂsmomoﬁrggﬁlgbﬁg@gg@m giohhe frame fromthe shell portion;
he f

and reutilizing t rane on a different shell ortion )
9 gc} selecting a specifically configured e forg spemf?c shel?portmn;

d) removably attaching the selected frame to the specific shell portion;

e) utilizing the shell portion and frame;
f) separating the frame from the shell portion; and
4] reutilizing the frame on a different shell portion.



