10

15

20

25

30

WO 2004/ 005163 PCT/ US2003/ 021161 FI RE RETARDANT WAFER
CARRI ER RELATED APPLI CATI ONS Thi s application clains
wo besbenef it of U S Uility Patent Applicati orc13es1083/021161
No. 10/190,355 and U.S. Provisional Patent
Application Serial No. 60/394,219, each of which 5 is
hereby ful ly incofFIR®REEARDANT WAVER& ARRIER. F|I ELD
OF THE I NVENTION This invention relates to wafer
carriers. Mre parti gégggﬁg %if fire
retardant wafer car(r:‘]‘!ﬂ:‘ﬁAlﬂé 0 THE | NVENTI ON
10 Processing of sem -conductor wafers into finished
el eThis capplicaciorrmdnimﬁtthe bemifis 0f|.S. Heidity Patsnirdpplication Serial No.

U I SR MR R e e

is Hexdbly SR} McstpbiatcliRréin 8y eefsichde. damaged by physical and
el ectri'cal shocks. In addition, successful higher

yi el d processing req%5;Eélggjlﬂiﬁﬁéhgggpgcleanl|ness,

freedomfromparticul—&gE m nants. As a

result, specialized 15 containers or carriers have

beeThid émehtigre tkldtes tonsaferlcarriery. Moocmstculay]y it relatdk tofjre retardant

&g transport of wafers. These containers protect the
WalkhfEFEI5f r om physi cal and el ectrical hazards, and are

seal able to protect the wafers from contam nants.

Addi tional ly, sinBAGKIGRONNIGEESTHEB INVEMIFION di Sks i s
general |y autonated, it is necessary for disks to be

pregi se| sition dret t .

b innne B Rl e SR el o i <R RERE R fiBgpenys ypicanty

reqdRestfafly ProclssHEL Bps PHEROBE valferd it & Ipddledeind Froé8sed. The
securely hold the wafer disks during transport,.

wafesy preetery waluable e are gxieanaly deliedr i ﬁ%@i‘léildla?“a&‘?dr hnghysical and
S I |

cobPEVREL ol ALl BUBTRNLS D AR ot i

cleghiless, fyeedom rfemm phhﬂ:lutatespaﬂdl @her antaxigests. 'IHmea\mas‘udir specialized

COIEQPSYIFZ<§'SC%§rgC§%\ée %ﬁlng gV'&h%’éﬂte {m \rl}lasglp fro&'otgpssmg, handling and

traﬁs%ﬁrcﬁ* WilfersCarhb&Y SoliRYied ProteSUe! RARAL fbnt PRysHAY @h& electrical
bottom covers, or enclosures to enclose the wafers or
hazm@ksnd Eﬁacqizibés tapprotask theav dfers dropa eeritemmanisd Adﬂemmux, since the
scI ose .U._S, Pat

proges&g)g (gg‘%aﬂgr élgl%ls%rfgerg 1y automagedl, i is necessary dlle?s 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 article
supports in the form of shelves or slots, and to support the wafers or disks by or near their
peripheral edges. The wafers or disks are conventionally removable from the carriers in a
radial direction upwardly or laterally. Carriers may have supplemental top covers, bottom
covers, or enclosures to enclose the wafers or disks. Examples of specialized carriers and
methods for forming them are disclosed in U.S. Patent Nos. 6,439,984; 6,428,729;
6,039,186; 6,010,008, 5,485,094; 5,944,194; 4,815,601, 5,482,161; 6,070,730; 5,711,427,
5,642,813; and 3,926,305, all assigned to the owner of the present invention, and all of
which are hereby fully incorporated herein by reference. For the purposes of the present
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6, 039, 186; 6,010, 008; 5, 485,094; 5,944,194; 4,815, 601;
5, 482, 161; 6,070, 730; 5,711,427, 5,642,813; and
w@202008365, all assigned to the owner of the pPE€F®ER1003/021161
invention, and all of 30 which are hereby fully
e pur

S A B0 e h TR i 5L B BHRRRAS e o

sucBPR HEBA Wafert BEriti8! Pro a0Opéfhg ARG dRSIs (ROUPS), BAY Standard
limted to: sem conduct or waf er carriers such as

Meghayzgal lierdaceds I(%NEF s);fietiele C@@Fﬁ W’feﬁ eaard faps carriers used in
the %%{a)%wo"’}ﬁ? Scfuatnd"i1 o1, slt% ’ 5,gc Q&?%.p r*%r}tal? gﬁgt %@Egenerally holding

smalBélett@dic uSAponeits suble asthard arive &iisks QA Sthen BHistell¥ndos mechanical
storing, transporting, fabricating, and generally

devitg8di ng 5 snal | el ectroni c conponents such as hard
drive disks and other m scell aneous nechani cal

deVTRE SemitbRd ey iGOREYGE G thd)ProetdsYofl Svolving RBriREREGELESilities to
of evolving fabrication facilities to use wafers

usehpuafersdraxing sadiameter of 3YbonmTheryafefgtmierscused ffer X0 mgwafers are

ror 80O 5B B L PFREOBH S8y iy B e vt

carﬁ@r@ rareedisclased idi$.8] Paest Nas. 6,082,588) €006, N0G .6 369872 dmd($,267,245,
06, 196, 6,216,874 and 6 267 245, each comm %f\/
eacbmwwy paed e fhgresisnse of e pressnt itventiQre ad g3ch ofhich is fully

mc ?gt&;h&gh%ﬁréﬁrem ly incorporated herein by

erence ere are a nunber of materi al
char acteristics which are useful and advant ageous for

waf Eherg #Fg p apBbefnaicHal Qh@ratcrﬁélsvww ish aupseidrand g vantageous
for ?erp@a%érg ldleﬁéndﬁ'%ré%oult%}!% ? ér%datfle P&l%f:u #ﬁt of the carrier at

rrier mate ave m n gassl ng
issuf Canti@t inhteriglerghouldrtls> hsvet meﬁmahaytgh&smgeoff vdlansle woinplonents as

al so constj t ut ont am.nant whi ch can danage, waf er s
theShnieey SRR i hufiny BPPRCRGE & PETHAL WA IO ters and
diskl. MaRe | QR mhRRAL inkyst Hab@ladéguatd Sinfhinkdnal WASHGL MRt is rigidity,

carrier i1s |oaded. D nensional stability is neCessary

whero ther earsert isdeadede Rimenbienalvaidhility is me@ﬁsszks taumevient damage to the

f th
walfi B ARESTE e et e dlacita BEREY bthlp GAFarier The
tolexiistesli stk theakiotst Jpldi Wafeislidn@ 8RB lar@figbid@lly quite small and any
deformation of the carrier can directly danage the

defpmagtion ofr thetqagrisiecpa rdiregtly dampgmthe highly %Plﬁﬂaéﬂsgﬁdncrease the
abrgabjr?‘ altl(Pﬁl %Ié]et %a?llae %Q&?ﬂt%n' \Qﬂen\'\{i‘l% Q?V:If%}g OY\@ sﬁg %e%o%ds‘iht% out of,

nove e cafr
or \Dlthmrth¢ ozr,rabr sbainkiohyl stabililydoales exteermtly 1mpzp1mrit avhien Wieesarrier is
the, carri is |loaded in sone.directiaqn such as. when

loadechinsome ar%ctlafléu%h v wben e satrers prestaried Sunpg shipment or when

the carriers integrate with processing equipment. The carrier material should also
maintain its integrity under elevated temperatures which may be encountered during
storage or cleaning. U.S. Pat. No. 5,780,127 discusses various characteristics of plastics
which are pertinent to the suitability of materials for wafer carriers, and is incorporated

herein by reference.

Visibility of wafers within closed containers is highly desirable and may be
required by end users. Polycarbonate material is extensively used for the enclosure

portion of carriers, because of its transparency, ease of molding, and favorable abrasion
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25 the carriers integrate with processing equi pnent.
The carrier material should also nmaintain its
WO zioe/gesiedy under el evated tenperatures whi ch nEyr/bg2003/021161
encountered during storage or cleaning. U S. Pat. No.
.5, 780, 127 di scusses vati?us characteristics of . g
resigipncg; | Bt RSIEMNCEr eCh5BEGA nEFRISIATGe HAMEASS P poPRpipmERt,  Tigidity

chatiBleREG @l SrdefreiRtiSh, AMAr dREHtioR Mniafnhdde OUNOpRIRFon, and other
herein by reference. 30 Visibility of wafers within

perfolrosed dwmckiristics ils #dditony phdwdarbonkte snpivally ramatically less
requi rtﬁd b thend lisers. F;(%I ygar bﬁnbte material is. h
eXPE Ehs %Ié s P VBt hE efict 8UPE® 60& {45 n s CaIrers,  such - as

polyeiicrétBérketoN€ (BRE¥E). Of its transparency, ease of
*ﬁﬁdlng, and favorabl e abrasion 2 WO 2004/005163

P US2003/ 021161 resi stance eat .resist.ance . .
AR, EEOBR oY B LA 75 (EOFL TSR CoRsigiog gn enir

carff? nBBEEE 0T o BRarbbARE Phat@ Al C WA p&%&f&n@ﬁ%& ftid MAny favorable
contai nment, LTV protection, and other perfornmance

charskterisdesepittingd gbovien hawaveri dnis den poglabyelst Rammable material that

ypi cal | ically | . expensi
BT S —
FOBB wadferP@ni&t hag siidval fakdivat {effabiyatesrsirmbieaign | &4B0ONBecause as

conventional practices typically include constructing
manghase PP do 10400 RGUR neafersearders mayobs stgred dnaa engle semiconductor

pro&c;%girﬁgi J:ilitygwhérg P ff&‘?—frmglalti& BAsird B sﬂap¥ac§l§\¥é§r€s9$&%ed with

cteri’stics outlined above, however, it 1s also
polycattainateelyfef caniemb| Nonalgrdoas firdat a semadntyctor ppaesaingsfacility

flame. Free_burn testing involvin n ray of .onl .
post 3,115k o G ERPEE ArePeTy 1P P rpaies da e BfecHeet of Rants in the
faciRBRKVOE B lsniafl! iR 382y BuSS eRteni@ERrphBA td tHdWenBEGRMSS®r Bfoduction

many as 5,000 to I0,000 FOUP wafer carriers may be

prosgspdee ta pordamginatjbe froamaichomer parteulatss end sernbuptibaeroducts, Thus,

there i.s anon-trivial risk of fire ip such facilitie
whilg S i RPAS EpPhsofhatie il Bay f oy ggirtr See, the
pot@itlalityd@RiSpdskibR doRscusiEs ©P BEilCinodvent REES Bhptgvdnaditd fot fire safety

pose a risk of significant property |oss and hazards
assqedatedhwithjwadersafriqryhighlyslesiiabdgt s in the 15 facility,

even a small fire may cause extrenme disruption to the

S eNMWRER Feicdd ar loFeH Gldr&Nin MHRCES St fabksIbwaMagTatdcREs”. In
from ai rborne particul ates and combustion products.

a stppkes, caryipis| ase stosedesiferhe-sislean Yestiday\atacked dersosBrese stgckers are
o517 U BB PR A b B
by tobptie ¢qupmicht. t Bachi stecksafral e multi-floors high and may contain hundreds
of carriers. While vertical stacking offers an efficient means of storing many types of
devices and materials, including wafer carriers, it is well known that stacked arrangements
of flammable materials present a heightened fire protection concern. This is due to the
general tendency of fire to propagate more readily vertically through buoyant motion of
pyrolysis products. In addition, fixed fire sprinkler protection covering all areas of stacked
material is often very difficult and expensive to achieve. As a result, in order to minimize
the size and rate of fire growth in a vertical storage arrangement, one important fire

protection strategy is to retard, or preferably even prevent, the vertical propagation of fire

from material in one tier of storage to next tier that is immediately vertically adjacent. To
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associated with wafer carriers highly desirable. 20
Wafer carriers are often stored in nulti-tier storage

wo amkmodeown as "stockers". In a stocker, carrCBUS2003/€1161
stored side-by-side in vertically stacked tiers. These

stockers are typically arrapged in.opposing fashion i
the gxtepisi@atpropagatian of a dps &ﬁ/@ﬁ théaspa ﬁgg/glﬁ th%lg%%szawe%ynore time
A5 SRR S LA ST PR bt Rismininiig

damage tan¢ piocegsalidruptpnof f ers an ef fici ent means of storing
many types of 25 devices and materials, including

waf > ity . ked .
o e SABEASH o B ) PAIELT A LRSS fr proagaton
vertiail gdtommpecaré i the geomteatt iof nthe ostodnitemmbi andi shed flameo prépmgation

eneral tendency of fire t.o pr.opagate re readil .
crafghsits o M i syt SRR MRS e e protecton
engfleBAKE biactidd) tRQE W hrifHles thiyX &Sndtini& ePdlieRdd & asPo Ubesih b@Bptimal

covering all areas of stacked material is often very =
resulf fifont Wl fireapdotestivanstandpoing. adVefer earriers, diowewer, tpresent a unique

rder. tp. mni m.z the size and, rate.of .fi.re.arow
chaflftsipoRis Telr it Bk ' B RerfEnERE e iefriRinghe b E Y for water
cartdr9 bRCHr Biripkétafd procesd &itical. aFsh instande! &f £waldr\eafiegthere may
prevent, the vertical propagation of fire from
be ongr 2P0 precise dmensionsregiiresk torholb wetsrsaxplage rspeatahly, and there are

oSTN85t SR X nBhBRAT bronky, sthllBaF el Wi dnemical

stafilityeofiky mattriakaised #athekairgnad mentiard abeves | Awe ehodifimatons made
tinme _is provided for detection and suppression of 't

to qarriezs fof the guipREsSATdife ngieeafg@g§t M&gmm%flﬁ?_ ey St%%%gﬁecause

of MRSk RIFACARSS, %éﬁé{ﬁt 8fts (D \RnprBPOkAREe VALl A Rafel R@tiers, both
can have a significant effect on fire propagation iIn

exiSingeandi wew, Isve ipacpeedadesiowly grebohaternotgfroduved sigmfagint changes in
%tens qg%.t@e Klane propagati on characteristics of

walgp carfen desien 0 §¥fnosi tion of the itens. In comon fire

protection engineering practice, these variables may
sonmdthiatris stilé na¢dedr mdths andwsstityois ob relatvedyn loptdostatarrier having the

result froma fire.prot.ecti.on andpoi nt. Wafer :
nocf Hrauprar gty of BIAUUBR fOTIG Ao fepgER  beet gpistance
chehR& EsibtAndeN Blutgh&8hd BoMthInRIERN riidity, th6pS RIALEIHI YRE® absorption

industry for wafer 10 carriers are very stringent and
contpigoesU¥rproteetiin, amd firg ngsistanceecharagtegisiigst er carri er,

there may be over 200 precise dinensions required to

hol d wafers in pl acgisperyant YHEaRVENEIGN are al so

stringent nmaterial Standards Tor nmechanical strength,

structural integrity, and chem cal , .
The present 1nvent90n substantially meets the needs of the industry for a relatively

low cost carrier having performance characteristics sufficient to meet the needs of the
semiconductor processing industry while also having significantly improved fire resistance
charactistics. Further, the present invention meets the need for a wafer carrier that is
resistant to the vertical propagation of fire, especially when multiple wafer carriers are
stored in a vertical stocker arrangement. In addition, the present invention permits the use
of less-expensive, more easily formable, polycarbonate plastic for the carrier, while still

offering resistance to the vertical propagation of fire.
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stability of the materials used in the carrier as
nmenti oned above. Any nodifications made to carriers

wo evo4bepur poses of fire safety nust not conpPONUSE03/021161
t hese standards. Because 15 of these difficulties,

previous efforts to i.nprove the fire safe of fer.

G BF EVeplioh & e RS A FBlRsuItRRENe fEed sibsiantally from
poldaf¥nitedpidsttaV SelB&bd POAIHS O t5d BiH16Jusd RiveCARBERS sirface portion

wafer carrier design to date. Wat _is still needed in
formedesubsthntially from aplagticamatoalypaying adte Propegatien Indeiofigot greater

{ € [ I ; i r -
o 39 (o 2Py eSS PyBUE oA LAR rer e
polygidst ancenideut gapsiyRgognnt ai potpetherketoge,di t ypolgeBtherketone,

reduction, fluid absorption containgent, UV
polysthsrketpneketongnpplysthe sp@é?%et, ant polytesptuerasthelene s,

SUMVARY OF THE | NVENTI ON The present invention

subsh aidvhmthd/ oS SvehfornRedhiat af cai@ éntibstte dhal Have significant
relatively low cost carrier having perfornmance

portiensr sermedi Fomc selafively doverest; §asiyeformablen drapapaggnt tppdycarbonate.
. t Or. oro . . ot r . _ i
Muf? ST SO0 HE' RN BASRE Bl i Ry oW on he
enclogtifeh@heret dteepag e Ninpactvspidadost fireed:s theheartiereghd wr other adjacent
wafer carrier that is resistant to the verti cal
Carydpagati on of fire, especially when nmultiple wafer
carriers are stored in a vertical stocker
ar r ARGHABE Ndvartipeaddi the Olvertiod [y eB@nthel Myenkeia@dincy of existing
permts the use of |ess-expensive, nore easily
polycarbamsicccarnigss nay bp dmptoded| astic for the carrier, while
still 30 offering resistance to the vertica

pr Oﬁm&ihgy, @fcatrief ®or #idlé aQOHIt0R1ES invention includes an enclosure
PCT/ US2003/ 021161 In the invention, a carrier

havingcaneretsr sifasn @né s eeiqkosuppert in shaerslasyrss t B enplqsyre has a first
porfi{)r? RoRPdd § spa%ﬁgi?f (gx&%rg?gfg/gaﬁ)&ﬂtg %‘éa%ﬁc,p%& ?ggr&rs'r%lg{ p&jﬁgn formed

encl osure have a ace I’'on

fromauwbSicastarddnt plabtiomateripl lesingca Mate préjaghtion indexaofnategreater than
Prop ti on,hkndex of not greater than 9.0 (

9.0 {3 ?ﬁ@v\ﬁn 22/33%%?%03&p_@ﬂmna§mawﬁ%% AiPaTtion, Gl ger surface of

the P&lYdsttdewhfby Ghd &Sutdr bl ace Spdtaby 81 AfativBlydBetardant to vertical
pol yket one, pol yet her ket one, pol yet heretherket one,

propagayien lo€ flame ohlekBteantardapioplysticheatenall mapobreselested from the group of
of, the. inwv

ol ytet.raf | uar oet hyl ene.. . An adyant.a nt i
plagtle wlerialy conpipting LRyt doRe R diRe; PylvrrTdepide polyketone,
polpsthdrk&bse,§ po1gBHerbheKetont, apbyeth¥rke@nekddsie, R@ftheY sulphone, and
ormabl e, transparent pol ycarbonate.
polytetrafluoroethylene.

The invention may also include a wafer carrier having an enclosure portion formed
substantially from polycarbonate plastic having at least a top, a bottom, a pair of opposing
sides, a back, and an open front. The carrier further includes a door to close the open
front, wherein the door has an outer surface portion formed substantially from a plastic
material selected from the group of plastic materials consisting of polyimide, polyether
imide, polyamide imide, polyketone, polyetherketone, polyetheretherketone,
polyetherketoneketone, polyether sulphone, and polytetrafluoroethylene, and wherein the

plastic material has a Fire Propagation Index of not greater than 9.0 (m/s 2y (kW/m)y™?*,



10

15

20

25

Much higher cost fire resistive polynmer materials may
be selectively positioned on the 10 encl osure where
woewedsrsy to i npact spread of fire on the carpPCEUSBENS021161
to other adjacent carriers. Another advantage of the
invention is that the fire retardancy of existing.
pol fxdditipe pbicctsapdvantagesrayd pevel fgsruoeef thaievsntipmyily be set forth
in pC in' tgé dés%ﬁpf%x{ {N?lic‘flsfoﬂ&gg raﬂh QIQRE{P whll %e{:&'}{g Q}%}Ja?éht to thoae skilled
I'ncl udes an” encl osure avli hg an outer surface an
in e &t tupoh eexattinaion of thehéllendh® Durmay Heelearhetd dsupeactias of the

o afirs ortion forned substantially from .
invgiofc dNp GRECE ﬂda%‘gﬁaﬁt,ag%fn © JRYTHED Jot PoFeatigetang attained by
the frlshmehtalicostd RlnfthdonSPhicuRty 1Y oft ! tAfEppended

mepfgggg%fkonn%n%éi o?{not greapg? tﬁan ygﬁb (n?s : pende
claibds?) (kW m "2/ 3. The second portion forns at |east a

portion of the outer surface of the enclosure,

wher eby the out BRIEHHFAERIPPION OF THETHRAWINRIY

retardant to vertrcat 20 propagation of ffame. The

fire retardant plastic material may be selected from

t heFIgr-dup antlevgflanstipw ofrapbyaliy of wales cariersgarigyed in stockers;

pol yi m de, polyether imde, polyan de im de,

pol FiEA98 perspQtiVE WRY €4 WARy cAfby et her et her ket one,

pol yet her ket oneket one, pol yet her sul phone, and

pol yt etrafl uoroet hyl ene. The inventjon nmay al so
ncliGted 45 if SPVaRiy YIEW Had 1 HEChARISE 14981 Recqsiing; tgna preferred
emb&HifRAk of4Re Sidbsk &Veh@dd;y from pol ycarbonate plastic

having at |least a top, a bottom a pair of opposing

sides, a back, and an open front. The carrier further
i ncFiied in aeemPecvel Batialnexploded vigw &f @ wiadere Fariemand door
& t&lendbiy.f ace portion fornmed substantially
acc?{&gﬁn% %qp?g}s%tsé}g r%lt erial selected fromthe group of
plastic materials consjsting of polyimde, palyether,
i mi B Spis|anpersngetiyarpadially gxRirdadoview qf snyadieHistike eghediment of a
] , 30 pol yet her ket oneket one,
°a"g§1| é)ég(%@g{lgetégﬁﬁgﬁg{&énd pol yt et raf | uor oet hyl ene, and
wherein the plastic material has a Fire Propagation
| ndBIG-ofa ot cEpsese@ionglhygwoolpone prabadiment of e mventionstaken at
)Q4/ éﬁg .PCT/ US2003/ 021161 Additional objects,
Secﬁ%/é%?éé)gg aﬁsd novel features of the invention wl|l

be set forth in part in the description which follows,
andFIGn haista ardss-seséiondevien pd rantlterrative ssrbodinent e the fvention

takiglpgts%&éong%gg?gféﬁgé%%w?hof the follow ng or may be

ear ne e

FIG. 6 is a perspective view of a shipping box according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The accompanying Figures depict embodiments of the wafer container of the
present invention, and features and components thereof. Any references to front and back,
right and left, top and bottom, upper and lower, and horizontal and vertical are intended
for convenience of description, not to limit the present invention or its components to any
one positional or spacial orientation. Any dimensions specified in the attached Figures and
this specification may vary with a potential design and the intended use of an embodiment

of the invention without departing from the scope of the invention.
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i nvention. The objects and advantages of the invention
may be realized and attained by 5 neans of the

wo e®iesTeNt al i ti es and conbi nations parti cul arP@r/US2003/021161
poi nted out in the appended clains. BRI EF DESCRI PTI ON
OF THE DRA Vi ew of.

NGS FIG .1 is an el evat] a
pl Ulaligpte b thirsr is depigfed; %P@"%W;gf ?@ﬁ?ﬁ vl fasriers 10@)gayed in
typl%af SeicPeEPPRSGE '1‘5@ VLt\eWp%’al %efﬁ@tfo%ﬂu&@f 'bk&'éssni‘go fzi:cﬁl%_rﬁay have
is an elevation view of  a wafer carrier door accordin

multiplearvsebE stoekers d A qukiangadt ingparalied fp?h;@te withi aislenl B@ hetween the

rovgpapouhy AR TR iRl e SRR AR B Pandter water

carfiét¥ DI t6ind it dan sbockérs A SDErWREBEH ¢a¢R stdvRed 1 50, Iwafergun@ste d 00 are
view of an alternative enbodi nent of a 15 carrier

suppertest silergysislet yeharizputal supportl 6, fopming vertically stacked tiers 162 of

wafd SEREROT lfter RS 100 HR EIRERY Fihecip sty 130 o hat he

dodr f theCafrée fs&ebu@mﬂd into sislea0an al ter nat i ve enbodi ment
of the i nvention taken at section 5b-5b of Figure 5;

accBf W{&%ﬁﬁq? f R ???[‘F}g)ﬁr}ﬂ yv%%\'l'/'lf\sﬂ bg@?:%g%fl(ﬁ%ﬂ%%n has an

encldsbrPPEERREIY, RYBERIMINI Spdlyearbssdempidariit, n@ncFlhgvihgeSa top 104, a

depi ct enbodi nents of the wafer container

botkﬂnéé%ta pawefrOpesing sidgs 1 &hend L0, and acb@?ﬂbéh% nA{’xstOr 114 closes the
ope#gifér’ﬁ q{lg glt\g%e dér%ic%ﬁpenm&oqﬁoﬁ ?(?f {311% frito ag dt}@rclléaes'% rl'lghtWaf}'Qﬁdsupports
122aact prividedalo at@ortnieﬂnd)eddlﬂﬁorf wafeco mithin elnc enclbsure. Klnematlc

des tion, olimt t sent inyentio
coueg &.%gnp?upw dAythe s erigh Spx Rosnal er&ﬁlo%‘b%gf’%‘?m 196 provided to
facﬂ’ftét@ ﬁﬁt%Ma% haﬁHHngjbf"i% %bﬂﬁﬁxeﬁ@@rﬁ{é Us8%nl fo f)Hﬁrlcﬁté RfR&Re datum

Fi gures and hi s specification may vary w
for piocta@ngltm vdaé@sgm thentousing durirgnprodessmg. oRolamlcelmﬁwglﬂmg@ 126 is

mofiig [, &H EBioh WS S0ah OEBTES Ber) (ETubaF HoTRT % faclitte
autEtth'éﬂﬁaﬂdhr%%ﬂ@rahﬁao@%c@ﬁtﬁﬁleﬁlm dirdd g, of FOUP waf er
carriers 0 arrayed in

As may be seen from reference now to FIGs. 1 and 2, vertical propagation of fire
within stockers 150 may be retarded between tiers 162 at the sides 108, 110 and back 112
of wafer carriers 100 by providing solid portions in horizontal supports 160, blocking any
vertical openings between tiers. At the front, however, doors 114 are vertically aligned,

forming a pathway for vertical propagation of fire between tiers 162.

It is known in the art to classify materials according to the relative propensity of
the materials to propagate fire. One such classification, considered particularly indicative
of the fire propagation behavior of materials under highly radiative flame conditions
prevalent in large scale fires, uses a Fire Propagation Index (FPI) value that is determined
for the material. To determine the FPI of a material, the material is tested according to
methods well known in the art to determine a peak chemical heat release rate per unit
width (Q '), and a Thermal Response Parameter (7RP), which is calculated according to

the relation:
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typi cal vertical stockers 150. A typical sem conductor
processing facility may have mnultiple rows of
w@t@mekesiss 150 arranged in parallel fashion w thCRUS0e%021161
180 between the rows as shown. Robotic handling
equi pnent may be used in aisles 180 to transfer wafer
5 carriers 100 to and from stockers 150. Wthin each
stocker 150, wafer carriers 100 are supported
sid@Rp¥5§ﬂgﬁ%§y hori zontal supports 160, form ng
vertically stacked tiers 162 of wafer carriers 100.
Wafer carriers 100 are normally arranged in stockers
150wkare tATatis thed gnition tenyferathire of dhe ineteripbaboye embweat th K°, k is the
into aisle 180, Referring to FIG 2 a typical P _
ma%ﬂéhﬂ@&%ﬁamgvépwiw oWrdiy A1t aiateral Adsiokn Jm%nd ¢p is the

encl osur ort.i 102, n f. polyc onat e.
maEfil SREITR ek huDigRS: SO T8A H64P e b Rt GRIACRG R 1o the
rel#®ibnopposi ng sides 108 and 110, and a back 112. A door

114 closes the open front 116 of the enclosure

portion 102, fitting into door recess 118. Wafer

supports 122 are provided to support sem -conductor

wafers within the enclosure. Kinematic coupling 124,

nmounted to 24 ygwi r surface of enclosure bottom

106F P =d006¢ facilitate automated handling of

the container d ng use and to provide a reference

datum for locating the wafers in the housing during

processing. Robotic lifting flange 126 is nounted on

the exterior surface of enclosure top 104 and is

provided to facilitate automated handling and o

t r dveisorls mhy dergenerally cloeifigd racagrdingeto theirnkBl yalug e e Materials

fromr rence n 0, Fl/AS. and 2, vertical “
havileo B OB Ui P, Ry ot o el eb % Grope N1 on-
Prop&latingre chabeiale eiost itaw g LOZFRL oft Iees Hiadel®.0LAR/s "PIQVWAT > but at
ack 112, of wafer carriers 100 bygprgviding_sq]id )
leagh J¥Q (1Br3s I VHBYI z o¥E slassifipd 85 (Fous B-1 HPsesieratng npaterials, those
i 163 ' i BpRs. toj'm fr 213
hav}: leilﬁ,()fgg@fyseﬁﬁ?qg{r/%ﬂ?g(ﬁ )in?al Iaf/légf)i gne%l, za(k;vg/rm ngalr eaGroup 2
“NgmaA bvedgratiigy Pvaapattoml” patepalg aintd othoaf hiving abefRleefotdre20s0 (m/s

2 . bk is known in the art to clgssify materials
)é%éﬂ)di hiog @H’“Pﬁg 4°§F1§{ait%5’b‘}l’6§%t}f§’i fAtgfals- o5 ¢ he
materials to propagate fire. One such classification,
Cc orBolgeiriechaeaplastivyagid yornmanlgatsed éor the ehtlesire raad doors of wafer

propagation behavi or of materi al nder hi gh
carierdy BATTAYY thaare FEB grpasghian ey Phho igﬁearf‘gr%%n 2hojtel 0.0 (m/s
"2)@@@:2/3,%,&&}13:1&%?1&1%3 ‘RL&P@@?M %) lok rcgsef% 6 b JprdBing Haferial. In

term ne or the materi o deter e the FP
accalascenwitie theainyention, ahleestithe outsr swice ool M ofgddop 114 of each

waﬁ%&iﬁs%@kﬁrﬁgg@g@yﬁge gB%PEﬁ ﬁ\ﬁf to? HH)J]peD_al Hr%arlétardant plastic
material that has an FPI of 9.0 (m/s l/2)(kW/m)'2/ 3 or less. Although any fire retardant
plastic material having an appropriate FPI may be suitable for the purpose, plastics that are
known to be acceptable for use in wafer carriers and that have the appropriate FPI are
polyimide (PI), polyether imide (PEI), polyamide imide (PAI), polyketone (PK),
polyetherketone (PEK), polyetheretherketone (PEEK), polyetherketoneketone (PEKK),
polyether sulphone (PES), and polytetrafluoroethylene (PTFE). The currently most
preferred material is PEI having an FPI from between about 8.1 (m/s 1/2)(kW/m)'2/ 3 to
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30 width (Q ch), and a Thernal Response Paraneter
(TRP), which is calculated according to the relation:

wQ 200000631/ 005163 PCT/ US2003/ 021161 T R P = Ap&pPUS2003/021161
where OTig is the ignition tenperature of the materi al

shoflof AT ER ) uaeel & Ry ampli kel odd Sodiy o pistcs e

offg{tﬁﬁ,]d Mgsmugétst he 5 material specific heat in
/g-K The FPI may then be cal cul ated according to

the relation: (0.42 1/3 .FPI =1000 TRP 10
Vot me&rfﬁéf%‘%odg‘@ﬁ@%aﬁ {hl Hienidn. 4t depsh ower yrisogrtion 130 of

doo% n’fﬁ s fo W%ﬁ?g]/ig/ﬁ{a?éﬂaﬁl R is B@YdnRY bkt i%fer?éd t‘HQtdtﬂE tl?lclgless of

are classified as oup
outd?r mpﬁlgapmt@h Fx forinad Stom ihes Brehestdrdant aﬁasﬁplmajf:naléxsat least the

thap.10.0 s 1/2 ) (kW M2/ 3. but . st, 7.0 (n .

pisalfidnem Of sheioaite darih MPPe I i genriiDs sodit 0.3 Thib. 1 is

curreBRY SARE Pe'fé}ged 8t suteRbifact Poffon 1BVisnge @;ateﬁt?} pﬂfel 132 of door
bet ween %MS 1/2)(kWm"2i 3 and 20.0 (m

1145alon)q aswlmvnzn 1Gr2 bet pap alpo s & marat&cﬁ.ré’rretﬁalanhlgyer 134 laid over
ext%(r) 8)31? ﬁ'il 39 o{ d%)r( E{ﬂ, %s%a@@ qré ?Ee@ d (e:tél*:dga%l% @&erol\é%rmay be

ovefth6ldad %hleﬁlféﬁoﬂ?bﬁd'll 18R s formirlgys &fehﬁﬂladsewélﬂ ash Im‘ech&ﬁcalﬁbond with
connnnly used for the enclosure and doors of, waf
eXtI i Paael <l 32 ey may |b9 appgpargfe ﬁh&e@ nghhdnes %merfaé&lG( ﬁ;mtgached by

%ulﬁﬁﬁaﬁi@{hoh haR ke dﬂégl\% ch]aﬂl)célk ¥é|{ " Sas thematlve

assifies It as a oup re propagati ng
shigldhpemal A36 nhay meauucxutbamﬁewmglln td reenavabbritshap?, oradnd off suitable

l.east the outer t]rAf ace portion 130 of door 114 of
recei R stryethres opdeps Bi4-i s formed substantially from a
Goup N1 or Goup D1 fire retardant plastic

mat Al’tér&htnteﬂbatthé] astenfiré-Risistint Sayer Canl be a/tRn(fiM that HdsteZdn insert

| e I any fire retardant
molds PHQBA ﬁsf B spefagapt tﬁaﬁgfroebd%% t BP‘éa%fl%Pleﬁl‘?é of film insert
moﬁ ego%sﬁlscﬂ)ls@@ tih C§ st %en@r&ppli@@éfm SeRaP uafHer PloAY4€75 0 entitled

in wafer carriers and that have the appropriate’’
“SENPICQNEUZBF%I ylG;ﬁ)M@(XIﬁI\)TT ptHAd‘éDh&JG meVIGE| ) HAVING A

PEIEIQA)MEEI IFELR)E” (cpAlrx}dnl)P ee Sv?r@ré of the present invention and
hereby fully incorporated herein by reference. Co-pending U.S. Patent Application
09/317,989 owned by the present applicant discloses the use of overmolding to
manufacture carriers and components and is also herein incorporated by reference. Other
portions of door 114, such as the chassis 140, latching components, and inner surface 142
may also be formed from the same fire retardant material used for outer surface portion

130, and this may serve to improve the overall fire retardancy of wafer carrier 100.

Existing wafer carriers with polycarbonate outer surfaces may be retrofitted using
the apparatus and methods of the present invention. Such a retrofit may be accomplished
in the case of a FOUP by replacing the polycarbonate door with a door 114 manufactured
according to the present invention, or by overlaying exterior panel 132 with shield panel
136 as described above. Such a shield panel may be a flexible sheet material suitably

adhered to existing door structure.
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pol yet her ket one (PEK), pol yetheretherketone (PEEK),
pol yet her ket oneket one ( PEKK), pol yether sul phone

w@ BBgposiend pol yt et rafl uoroet hyl ene (PTFE). TheCT/US2003/021161
current ly nost preferred material is PElI having an

FPI bet ween S 1/2 k -2/3.to .8
0o Boul Rsgentsasarh by biafess i iad el ol ghapizsent imentioh could
be Jap;a)e!dkw Bher siefacet O AFAYP 284 & » otk 8% 18H0hrABAE Thus, for
GE Plastics, Inc. of Pittsfield, Massachusetts. In
exaenm af Bre eetprdantisuifaces aromads aedessaan by onpenings méwslzontal supports
er .surface 1 f f or
16%&{‘ stoclfer 156 51d i liléégolggra?@{]c{?lbaclgqq pr g?gfﬂ%’ec U a? n‘taﬁe with an

outkh h@ﬂfibeséf (ﬁﬁ‘e rétafildhe plastic fha(lmg Pt apploplid€e FOI RRathel 0 @escribed
the fire retardant plastic material be at |east the

hergipahevgl t hi ckness of encl osure portion 102, which is
generally about 0.3 mm It is «currently nost

prehg rd%ﬁl@teﬂhﬁtFl%hﬁe@ for WxhApR, REMIPpod. 8&rikS 20 Ras a base portion
exterior panel 132 of door 114 alone as shown in FIG

202zandom@omyoaloslo?wewathss&gaﬂaz lrgntr224, adohagk 2281 &paer pagtjon 220
d
enf o By 3| 9-PR0E i 2 0P s oS Ao b coner

pombsﬁe anlﬂi&ﬁig aroufy taad |c0Verﬁ1gr1ehpﬁéiv_’s,’z 280asfrBasg 202.t IAemmiale sﬁ@port in
a nechani cal _bond wth  exteriaqr panel
therfayn 9% f&bgrewaffeas@r@h P60 dayjag syafersghelygs %ﬁ%wna&g@l @thzbase 202

1ns§l%:ttﬁé:€kﬁ:qioslﬂ)/e RMWecSidhh @Rk fn fRLRO %tlohné‘élé\’:gédg&rﬂ&%eﬁovcﬁs‘the outer

ani cal fasteners. As an alternativ
surfrae @82 b8 6ovampoltenne2 XX maly: bemagde ditomoaipnlynict ntaterad ivviag ay FPI of
" snap. nd of f suyit bIe receiyj stru r on .
9.043t% PN 1655 ikt PG PATERAAE oer pEioB 22D iy be entirely
form@Y Qfon?%b he ﬁsﬁsﬁhﬂnfaténm hatpibed ik Fesurt Baeh thﬁfé!pﬂ)%ﬁlment a

on the forward facing surface of the front door.

first pprtigh 1234 red tthroenchdsure is ferimeddram mmcambngaw@nduasv@p@rsie@mon 236

. 4in . _Pat ent Li.cat.ion ri-al ~MNu r_10/ 304, 715

is oo Forp e S2% BRI b TR a2 kfons may be

moldetdgstiter uSInRFOMRMMNGHal thdl¥ing téshifitquas.y Alvetedively, & er of the fire
owners of the present invention and 20_hereby full

resistoBb Figtrial 8%18 wér%arweqi &t @ql%%’epor@enb%% PHY 3 Jager 240 of lower
cos?gz)l?ﬂfeam F)‘c%oncg 3 &d 19[@? qug dlb%'g%@ gdlﬁ%f‘erﬂlethod, such

oses the u
as fdmufraerdt umeldug rowermoldmg conweldary 8s alescribted adtwwehe Agaim, it is

ncor a e Q he tions qf .door
antietect i 1er 48 DA PE o s Rhow A B o BHEIES fog ot fir
retdrBORY fdsLfiace Alittenatively, separate shield panels may be affixed over a

polycarbonate cover portion 220 by welding, fasteners, or adhesive as described above.

In a shipping container 300 embodiment as depicted in Figure 6, cover portion 302
may have selected portions 304 of the outer surface 306 made from a polymer material
having an FPI of 9.0 (m/s v 2)(kW/m)'2’3 or less. Again at selected portions 304, cover
portion 302 may be entirely formed from the fire resistant material or a layer of the fire
resistant material may be applied over a layer of lower cost polymer such as
polycarbonate by film insert molding, overmolding, or welding as described above. It is
anticipated that it may be especially advantageous to form overhanging lip portions 310

from fire retardant plastic material. Hot pyrolysis products from a burning base portion

10



may al so be formed fromthe sane fire retardant
materi al used for outer surface portion 25 130, and

WO hoog/onsyg3 serve to i nprove the overall fire repar/dsarmoyo21iel
of wafer carrier 100. Existing wafer carriers with

ol ycar bonat es.may .be retrofitted us
17 ahg St o he s TR rabBimemaiarioriins Ho. away
froé%t’tlc%l Erdced 314,/ Mdrehe irkE RPNV ertibAbropdpatie oP a8 Iﬁfadﬂmon as
IaC|ng t he' pol ycarbonat e door with a door

basg mrtmah a%gumsmd melisreai ergparyon 392 gnes seitle [dewamardy iending to
ng. exterior panel 132 with shield pane
ﬂmgﬁsi§§q§§5§§%g$,-ed above. Such a shield panel nay be
a flexible sheet material suitably adhered to
exi Altheughdthe rdes¢rrp1|1©nmbeve gom@ng lanyospseiities, these should not be

/ d t hat
consiid 1R o tiner e apmmstar B by iR BRL &S R GY i Bfingn fpsgrations of

sonReo B! p@@bnt? ftfReed eHibba@emtsOsf ﬂwﬁ%ﬁ%ﬁd TRusathe scope of the
ot her type of carrier. Thus, for _exa if fire

invensioarshanld beydeterminedhyethpaprended elaiyny Eghetsdml ﬁ@gvalents rather

0 rts 162 of stocker 150, sides 108,
ﬂw@?%héﬁ%%%&kggg%gllz of a FOUP could be nade with an 5

outer surface of fire retardant plastic having the
appropriate FPI val ue as described hereinabove. As
depicted in Figure 5 for exanple, a SMF pod carrier
200 has a base portion 202 and a cover portion 220,
with sides 222, front 224, and back 228. Cover portion
220 engages base portion 202 at recessed regi on 282,
with the bottom periphery of cover 10 portion 220
fitting aroung and covering periphery 280 of base 202.
A article support in the formof Hbar wafer carrier
260 havi ng waf er shelves 262 is engaged with base 202
i nside the enclosure. In accordance with the

i nvention, selected portions 230 of the outer surface
232 of cover portion 220 may be made from a pol ymer
material having an FPI of 9.0 (ms 112)(kWm-2'3 or
| ess. At selected portions 230, cover portion 220 may
be entirely 15 forned fromthe fire resistant nmateria
as depicted in Figure 5a. In this enbodinent, a first
portion 234 of the enclosure is formed from

pol ycar bonate, and a second portion 236 is forned
fromthe fire retardant polynmer material. The first
and second portions may be nolded together using
conventional nolding techniques. Alternatively, a

| ayer of the fire

11



resistant material 238 may be applied at sel ected
portions 230 over a |layer 240 of |ower 20 cost pol yner

W@ a@h/0ed6pol ycar bonat e as depicted in Figure 5bBCT/Dg2008921161
sui tabl e method, such as filminsert nolding,
over nol di ng, or welding as descri bed above. Again, it
i s WHAT &8 patsdMEMER: | ayer 238 shoul d be at | east
about 0.3 mmin thickness for best fire retardancy
results. : | .sSeparate shield panel s may be
aff#xed %6%#83Qg%%¥§%§P§§géte cover portion 220 by
wel di ng, fasteners, or adhesive as described above, 25
I n an snglppire portinm &irmed ssbeansiay dirora ntolyearkpagiecplesici having at

e T e e G e

polymer material having an FPI of 9.0 (m's .
v2) & Kepmnjo 2ib8e dhe bpers fropgarherein sgwl dearclpspuy puten surfe4, portion

R AT S ORI D

corksBEhS baApblyiraidel pallyeth@yinkige, oyantide Qvie, pollyﬁétﬁlﬁe,?folyetherketone,
| oner cost polynmer such as 30 pol ycarbonate by film
polygibaetherksioneng, eobethsrkgiongketenie, wel diobgthes desedrhoss and

. i o ol
poI88iorbatyBng, 384 FHERR Shd e i 1P FRESRFgaton Index of
notfereamrithaned. 0 énar 'dxRW/pl)dSti ¢ material . Hot pyrolysis

products froma burning base portion 10 WO

2004 aj .

300 BEDY i A SRRECPOPIAT B Bl SR Wibpagation of
firgporti ons 310, away fromvertical surfaces 314,

t hereby inhibiting vertical propagation of fire. In

addition, as base portion 312 buns and nelts, cover

portion 302 nmay settle downward, tending to suppress

the fire underneath. 5 Although the description above

con.ai nsThmwafes gewict iof ictained, whierssie sail uled snacelortion is formed

const r.ued limting the scope of the invention but
fr"%’OiP@ﬁan'?S’.%é’\ﬁsgﬁng il lustrations of some of the

presently preferred enbodi nents of the invention.

Thus, the scope of the invention should be determ ned

by the appended clains and their |egal equivalents,

o B 0 R o

from polyetheretherketone plastic.

4. The wafer carrier of claim 1, wherein said outer surface portion comprises

an exterior panel of said door.

5. The wafer carrier of claim 1, wherein said outer surface portion comprises a

layer of fire retardant plastic over a layer of polycarbonate plastic.

12



1. A wafer carrier conprising: an enclosure portion

formed substantially from pol ycarbonate plastic having
w@too4loeasd a top, a bottom a pair of opposi ngPcI/Us®N3/ER1161

back, and an open front; and a door to cl ose the open

front reip said d S Qut e surf

forred slovati Earey O T 3 pRaef WS Der pEfR BPa frasic is
momé@mérfs@ldga}esmfgé lyPdrBsiatecpla@icer i al s consi sting of

pol yi m de, polyet% i m J) pol yam de i m de,

pol yket one, polyetherketone, pol yet her et her ket one,

pol yet her ket oneket one, pol yet her sul phone, and

pol yt etraf | uor oet hyl ene, and wherein said plastic

matzr i al Theasafar Edrrier dfrctyiadawherein sedé wutef surfuot porteatcomprises a

t ha 1"2) (kW m "2/ 3;. whereby the outer
Shleé%P?rEZépﬁ‘g%‘? sd %Orr"éllﬂg?m ‘UQ‘FV"? -etardant to vertical

propagation of fire. 2. The wafer carrier of claim1,

wherein said outer surface portion is forned from

polyether i mde plastic. 3. The wafer carrier of claim
d outer urfac%eport

ol et neb i WalekeRHHe il 7 &heB il Byt airPieE PPrign cBorises a

shihd par®l Affixeb €6 did dseH xdn}oalplafalﬁjabf fagen@erti on conpri ses
an exterior panel of said door. 5. The wafer carrier

of claim1l, wherein said outer surface portion
conprises a layer of fire retardant plastic over a

| ayer of polycarbonate plastic. 12 WO 2004/ 005163
PCH.US2083A0t f6 hrtides cbhprismfzger carrier of claimb5,
wherein said |layer of fire retardant plastic is nol ded

ovee{n éi?c'ldjs]gﬂea?{é’\fnrlé’&n B v\k}‘ %@f&%r‘a%‘d Phiefe s%mxz i il % &ﬁﬁ&hre the

carrier o erein Sal OUt er s ace portion
enchoeufer hasvisg a ﬁlsthp@hdn Houmedd afbbianeallyt ﬁomapdychrbsnaw pllastan and a

adhesi.ve. e waf.er carrier aof cla
SCC%F RorgoR efPﬂ%qsir Ao B tetasand pigstie g%age%arp@mn& adﬂbraﬁ @ropagation

1ndé"'33c &t Rt Grdafer R0 B @RYs My /) 2P %ﬁér&hﬁh@éecﬁﬁ@f)&ﬁ%ﬁ Form at least
carrier for articles conprising:
a portlon of the outer surface of the enclosure, whereby the outer surface portion is

relatively retardant to vertical propagation of flame.

10.  The carrier of claim 9, wherein the fire retardant plastic material is selected
from the group of plastic materials consisting of polyimide, polyether imide, polyamide
imide, polyketone, polyetherketone, polyetheretherketone, polyetherketoneketone,
polyether sulphone, and polytetrafluoroethylene.

11.  The carrier of claim 10, wherein the fire retardant plastic material is

polyether imide.

12. The carrier of claim 10, wherein the fire retardant plastic material is

polyethylethylketone.
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an encl osure having an outer surface and an article
support in the enclosure, the enclosure having a
wo poogosaes ti on forned substantially from pol yceebosmso21161
plastic, and a second portion fornmed froma fire
retardant plastic material having a flanme propagation
i ndex of not greater than 9.0 (ms "2)(kWnm 2"3,
wherein the second portion forns at | east a portion
of the dlheecarser dfadam®, whareiaribé esaosire wichrdebyn tohen front and a
outer.surface portion is. relativ retardant .t .
doch seiEetsRY sRagatars bl pialedii sehhd gbE) phE apd iyferein the door
has@hdufBr QurfehfieNfrdM @ flrk FQard it P1AAB imadrdd hheinFBRfHeHropagation
Eﬂplastlc materral s

~ is selected fron1theggrou g
indexoefsios graater tanh) (s (kVY&)yet her inm de, polyanide

i m de, pol yketone, pol yetherketone,

pol yet her et her ket one, pol yet her ket oneket one,

pol yet her sul phone, and pol ytetrafl uoroethyl ene. 11.

The carrjer of claim 10, wherein_the fire retardant

pl at i ¢ Hag earvien ofjcdaimyd whergya the; figstjeortion comprses gpingsy layer of

. . . _ | i

polfaptinile B AT EhTobd Prrtph SomRHoH N 13857 o8 i g retardan
plafiCmdtS240 ©3£60Re 11Gier 1ay8:. The carrier of claim9, wherein

t he encl osure includes an open front and a door

sel ectively engagable with the enclosure to seal the

open front, and wherein the door has an outer surface

made froma fire retardant plastic materi al havin? a

f | akle prbiegpamieror claimdid whereiothe puisadaier phegtardang pfasiie material
is nﬁql&gdgcl@\é\{ me"i%%fl%y;e%of a&pl?cﬁﬁnra{e Ias%fc. claim9, wherein
e first portion co i'ses an 1 nner |ayer of

pol ycarbonate plastic and the second portion conprises
an outer layer of the fire retardant plastic nmateri al
over the inner layer. 15. The carrier of claim 14,

whef@i N ThecRHESST AANST, viHerdif iRl A8t Rirash E&n?ﬁée@ hisBleld panel
is nol ded over the inner |ayer of polycarbonate

affigectotthe first gortibhevithnan adhesivé. cl ai m 9, wherein the
second portion conprises a shield panel affixed to
the first portion with an adhesive. 17. The carrier of
claim9, wherein the second portion conprises a shield
anel
P 17. The carrier of claim 9, wherein the second portion comprises a shield panel

to the first portion with a plurality of fasteners.

18. The carrier of claim 9, wherein the article support comprises a plurality of

wafer holding shelves.

19.  The carrier of claim 9, further comprising a kinematic coupling on the

exterior of the carrier.

20. The carrier of claim 9, wherein the carrier is a SMIF pod.
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to the first portion with a plurality of fasteners.
18. The carrier of claim9, wherein the article
waeappooticzonpri ses a plurality of wafer hol di Pgr/us2003/021161
shelves. 19. The carrier of claim9, further
conprising a kinematic coupling on the exterior of
the carrier. 20. The carrier of claim9, wherein the
carrier is a SMF pod. 14 WO 2004/ 005163
PCT1US200%/ Q2A&%k cladh 9, Wherefthe carrieps acdh@%pmgeoﬁmﬁérei n
the carrier is a shipping container. 22. The carrier
of claim9, wherein the carrier is a WP box. 23. The
carrier of claim9, wherein the carrier further
conprises an overhanging lip portion nade fromfire
r et2®. darThepdamsdri of chairh & atreir?the crrieeistroWIPboxraki ng a
flame retardant front opening unified pod wafer
carrier conprising: form ng, from pol ycarbonate
pl astic, an enclosure portion having at |east a top,
a bottom a pair of opposing sides, a back, and an
opedB.f r ohe camaerf of nflagn a9.d ydherdinr thel @eirrey furthep peomprises an
front, .sai d.door .havi a uter surface. portion
ovelbRBPEP Ry TR Pt e Felprdept et maftaby opagat i on
I ndex of not nore than 9.0 (m's '1Z)(kWn)-2Zi 3 25.
The nethod of claim 24, wherein said door has an outer
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25.  The method of claim 24, wherein said door has an outer panel, and further

comprising the step of molding said outer surface portion over said outer panel.

26.  The method of claim 24, wherein said door has an outer panel, and further
comprising the steps of molding a fire retardant layer member and affixing said layer

member to said outer panel.

27. A method of improving the fire retardancy of a carrier for articles, said
carrier comprising an enclosure portion having an outer surface, said enclosure including a

first portion formed substantially from polycarbonate plastic, the method comprising
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means on said exterior surface for retarding the spread of fire on said exterior

surface.

31.  The carrier of claim 30, wherein said means for retarding the spread of fire
comprises a layer of fire retardant plastic material on said polycarbonate plastic, wherein
said layer of fire retardant plastic material has a Fire Propagation Index of 9.0 (m/s

”2)(kW/m)'2/3 or less.

32.  The carrier of claim 31, wherein said fire retardant plastic material is

selected from the group consisting of polyimide, polyether imide, polyamide imide,
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35.  The carrier of claim 34, wherein said door is formed from polycarbonate
plastic, and wherein said outer surface comprises a separate layer of fire retardant plastic
material, said fire retardant plastic material having a Fire Propagation Index of 9.0 (m/s
1/2)(kW/m)'2/3 or less.

36.  The carrier of claim 31, wherein said fire retardant plastic material is
selected from the group consisting of polyimide, polyether imide, polyamide imide,
polyketone, polyetherketone, polyetheretherketone, polyetherketoneketone, polyether

sulphone, and polytetrafluoroethylene.

37.  The carrier of claim 31, wherein said separate layer of fire retardant plastic

material is molded over said exterior surface.

38.  The wafer container of claim 31, wherein said separate layer of fire
retardant plastic material is molded as a separate shield panel and affixed to said exterior

surface with an adhesive or with a plurality of fasteners.
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