10

15

20

25

SUBSTRATECONTAI NER CROSS- REFERENCESTO

RELATEDAPPLI CATI ONS This application clains priority
wonasn4s3ss U. S. .  19(e) to, and hereby i ncor porper/@s2004037006

reference, U S. Provisional Application No.

60/ 518, 188, filed 7 Novenber 2003. FI ELDOF THE

I NVENTI ON This invention relates to devices for

confining, silicon SEHBSARATEGONTAINER and the |ike

for transport, storage and processing. Mre

particularly, this_ invention relates to a substrate

cont ai ner wi t EROSEREFERENGES £0 BERA B} ARRLIGATIONG es .

BACKGROUND Substrate carriers are utilized for

hol di,ng, tranpsporting.and. stor,) tes, fore

dur . PES are BRSEPlisp iR ppASEo ST ARG G5 kRl
in8&PStak AL e ol & Prdvidions$ ApbhcdtdRNG: &0/318,188, filed 7 November

seimm conduct or devi ces, nmagnetic storage disk

2003bstrates, substrates for |iquid-crystal display
panel s and the |ike. Before they can be transforned

into the end product, _these delicate and val uabl e
substrates are subj ecg@é—pg—fi@m]) I rocessi ng,
storage and transport. It is well known that
serm RO Abn YRERE & LYo SHRE TR Galolt, SAARES i
froéﬁgEV|roﬁ%%nté§ ?%??ﬁgnces, %ucﬁéas, par%%%h ates?dISksand
the llike fordsdnaport, sthrsgehardgeecesfiag.r Mige padicghaslgpthss invention relates to a
ontai nments. . Contam nants in the formof dust and
suBae CRRPRPT it PSP RTRISCUMIANFSat mospher e can
irretrievably conprom se a substrate should they
adhere to it. As the siz iJategrated circuitry
has continued to shrink,qB KG?{'@)U&\Iﬂof particles which
can contaminate an integrated circuit has also becone
smal §istrafehedraby B kitilredi fot MHoldhg,0ftabof Rt Ai BRMNE substrates,
all the nmore critical. The sem conductor industry

bedprs| By inseashfieirosrsaingr dsxasples ek sudhesbstrgesnare tafers for use in

faBh &t t%f. H&hitcﬁffcﬂhcﬁ'nii&ﬁ%g,r g@gtic Si%?&g%”&@]é‘tshg{’rfa&és substrates for
accepted as the single biggest cause-of yr el 0S5 I n
liquié-caetil dispthychanelsi adutierlike. Befosariheartas benrdmRforined fnto the end

of particles may be generated by abrasion, such as )
product, these delicate”and valuable substratés are subjected to repeated processing,

storage and transport. It is well known that semiconductor wafers are highly susceptible to
damage from environmental influences, such as, particulates, electrostatic discharges,

jarring and gaseous containments.

Contaminants in the form of dust and other particulates from the ambient
atmosphere can irretrievably compromise a substrate should they adhere to it. As the size
of an integrated circuitry has continued to shrink, the size of particles which can
contaminate an integrated circuit has also become smaller, thereby making minimization
of contaminants all the more critical. The semiconductor industry employs elaborate
measures such as clean rooms to prevent just such an occurrence. Contamination is

accepted as the single biggest cause of yield loss in the semiconductor industry.

Contaminants in the form of particles may be generated by abrasion, such as

rubbing or scraping the carrier with the wafers or disks, with the carrier covers or
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rubbing or scraping the carrier with the wafers or
di sks, with the carrier covers orenclosures, wth
We@sags0s acks, with other carriers, or wth tPer/us2004/037006
processi ng equi pnent st desirablg %garacterrstrc
t

enerosareéaw &torage Teples BHbY &Bg FAELPSt SWEh (e PrCeTsigeequipment. A

8{%%&1?5319 r&fl%ra&ené}w 8 wamerrlrQ blhéigforé’% reG5aRldNg, f;émua eneration
astic no mat er i al uU. Pat . 5,780, 12

up«bnsaimsem Hwblngusorcd:mamng enrfr @Br}dastm:f rr;rnll@slt ma!aermihr cH.S. Pat. No.

e tinent to t brI rrals or . ...

s T L s raratiow iglihes pholeRes B PEGRstLE thy suitabilicy
of sSBEILIBRERIs thFwhied Bhrrigts. tSﬁ?d BN Es hér@c?y ﬁ@&g)%ﬂtéd/b§ Rference.

protect substrates at each step of the fabrication

process beconmes obvi ous. One purpose of a wafer

car rinelightsof thepaboniedeh¢ hiesessitptteqiroreot swbstratcanml eachf stép of the

waf er carri er is a Front %enr ng Unified Pod system
fa?mrarprl Prg‘i?éﬁ beeomeseobrigys. idRePURass Php WalrusaEELIsda nygvide this

P
prgﬁl X d rog Q?’V%géfﬁ% it 1sP£a ?{O?lg lbggl‘ﬁng 'ﬁﬁrkﬁ’éi@@d $Rtem (FOUP),
suah mﬁmﬂ@O@ Wafef Camier Immnumtured)by &ntegati AnF @UPlprgwdes a protectlve

brrcatro fe or.t. or tora A sec
<8 RO Db PRTer ok RS BREtieS o S Rahere o chemical
coﬁ%ﬁfnﬁatﬁirﬁdiﬁm%%ﬁﬁ&tlbﬁ arhmefet ttrangi%{rf bresrtéragé e general l'y
configured to axially arrange the wafers or disks in
slots and to support the wafers or disks by or near
t hei A spesridpperpade eflgesaferT barivafsetosscotrety bkl arearvafer disks during
conventr onal I r enovabl e fr%ﬂthe arriers in

rsPAE HarSaRgFabY opiie fo,a g5 e el o 6k in stots

antd- t5- suﬁ%rt th'élq’vaf@psdog%’lsié% yUrSfehPRRE gﬁn 181 5N ITRE wafers or disks
configured as a process enhancene arrier provid

arwr:omvemmmilysmmpwhle Sttt thescarridns s pa%t(hidtdnrestnbreule\bgrrdly or laterally.

i ncor por at ed nc naII ecause
CYPRBB RS BrER a2 hoes, el cetrinh cqnigured as
pro&&e ShRdnteheit ChrSéSproPidesyi %E&eéuié?ﬁ@%hélv&n e@his patent is hereby
relatrve to the processing equi pnent for the robotic
ingarporated byrrdferenser t i on of the wafers. Prior art wafer
carrrers such as those utilizing multiple conponent
can ve undesirable var atj.ons.in critical .
e Bﬂ%a"& (e BIoRERLEn S g G i apfrrely “Bromaed, it is
ne%@ém%f‘ HisRé BSbd ﬁre@@élglﬁ)osﬂtlﬂnéﬁ ﬂs@:[tlvfe(io %@ﬁ&@é@lnﬁgl@lulpmem for the
difficulty in producing wafer carriers with acceptable
robefice rameed andtmewtion Ind thafveafersl aReior ardweler exanddrs, such as those
nent nterface

ut %ﬁ%ergflg geaqun% g}ﬁt RaS: 8% nunflﬁ%r Efet Varla!tlonswfj}lf Gitical dimensions

caused by the stacking of tolerances of the component plastic parts. In order to overcome

the difficulty in producing wafer carriers with acceptable tolerances between the wafer
planes and external processing equipment interfaces, monolithic wafer carriers have been

employed in the art.

The material used for the carrier shell must be such that the carrier maintains its
dimensional stability during its product life cycle despi’re the repeated process and
transport induced stresses on the carrier. Dimensional stability is necessary to prevent
damage to the wafers or disks and to minimize movement of the wafers or disks within the

carrier. The tolerances of the slots holding wafers and disks are typically quite small and
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The material used for the carrier shell nust be such
that the carrier nmaintains its dinensional stability
wa@lawosoge3ni s product Iife cycl e despite the repEGlr/Gslz004/037006

pr.ocess  and é}r ansport (# ced str %&B g e carrier.
anyydgfopapiomet Be syrier ¢3n qieec % dawags he{ 5“6}’ e waf Hsivey gan increase
thd %r&il@n%ﬂé s (Y %ﬁlﬁé% ﬁ‘ﬁgtu’&rpwﬁbﬁ‘tﬂé‘v% mmmtar@ﬁmt«&ﬁmo out
ers or disks thimthe carrier e tol erances of
oft tve withiri shehodrdieng Di/afeasisnzdrﬂla‘tdhs'ks as@ ekirpnelyl imypogiant hen the
smal,| . andany def tion of t arrier can directl. .
cag iR OO HOM JBTIPD SHEh fis P T oSS A asked qopbe shipment
or %ﬁ{eﬁ%é’&rﬁﬁg I&t@gi%tet\pﬁi CbdshlCeRfRESAL TR cm%pnfate%m should also
waf ers or sTare no dlnto out of, or wth
maiatiain #s diningensli stavakity e elﬁmted tcrraiewulex Mrlmimlnyy be encountered
i.rrgortant en. the carrier is |loaded in sone direction
duging foLA2e &IPS carriers are stacked during shi pnent
or when the carriers integrate wth processi ng
equi
o TR dling M i80dshiih sERIdEhIlory Bttt BliE GIGERICNY & B continuing
comdirg.h Conyentiona rearriend nfreddn mmrsengccmﬂmtagmdustr}CMeya devaglpp and retain

st algg é{l]ngxgg%é: q%lneg £ a;gq(@lgétggp%e%ﬁ%&d%%q%ﬁl an electronic device
or RONRGhE %E]ﬁfpnféﬁf rl’t Blay &im%enmt e BaH Bﬁfena of electrostatlc
i'ndustry devel op”“and retain stati e ¢ ar ges. a

dlachalgge@SyD)astihcreﬁaﬁ,t 1tcxsnéqs1nah]teotocbmeaetcam¢rhwah stat1c dissipation
ect.roni & £Vl C proc e i t. my .
chiEpEEHER S AT AES SRRGF TR Rono Brctne ppislEY Wafer carrers
hatl DebRmaMufhid Wiletshvnondl tstitk @i8SpataRl MatePiaRoMRhdas carbon
carrier with static dissipation characteristics to

filletlipelyetheectizgketage (RIEK Jandcarbandiliedpoiycadonalg (PC).
parti cI es. Waf er carriers have been manufactured with
con Lonal SSI |ve nmat er.i
o MBI oW, SrFR R RUARET g st papd may be

re({duleh Sl BseARr blqa@sﬁ)ﬁrehm)asuc‘{ Sichi dsigoWycafbonate rh%vwbééﬂ &mployed
cl osed containers is highly desi rabl € and may be

forr &qamuquSbybeememhsplaﬂmams@é@\@nm msastH@‘S@V@uﬂMa@o not have
bonat. t hi
el Bl QORI T BB B Bl AP BB L e,

do not have desirable static dissipative

char@gtigki4 kfpicaly Bﬁﬁbd 3bligealnasbrRd Rskied @ﬁlﬁleas polycarbonate
Carriers are typically formed of injection nold

(P@),astrylositglec hutadiepo | spyand dARSY, pPEpropatang| @R)1 lplolyethylene (PE),

%ﬁog%atl %yeﬁ;gyA()ened %ﬁg?ﬁs ol 1{&%&%5@15%@/35 f) %‘i’?& be recognized that a

md@ﬁhmemqmerseidle@lr K@t@ﬁeca{tﬁ’&Eﬁbncubﬁ iSTeicdly ARCENdéR naterial for a
that a

different function of the same carrier. For example, PEEK is a material that has ideal
abrasion resistance characteristics for wafer contact portions, but is difficult to mold and

cost prohibitive relative to other plastics.

Fillers may also be added to injection molded plastics for static dissipation. Such
fillers include carbon powder or fiber, metal fibers, metal coated graphite, and organic
(amine-based) additives. U.S. Pat. No. 6,428,729 teaches composite substrate carriers,

especially wafer carriers formed from at least two different melt processible plastic
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material that is ideal for one carrier function is
typically not the ideal material for a different
wo movsissns of the same carrier. For exanpl e, PERKI/S2084/037006
material that has ideal. abrasi.on resistance .. .
mytgazls dpevhich; the Py P%éflié rEGHLS e pﬂ&f@ﬁgkﬁaﬁy pasttiqngd for optimal
tfflcult to nold and cost prohibitive relative to
pegit"ﬁlé‘l?“&%l astics. Fillers nay al so be added to injection
nol ded plastics for static dissipation. Such fillers
I ncliugientd b eiessediar ond of ihbdmpormitalonfid&ations ikeiesiening a wafer
coated graphite, and organic _(am ne-based)_ additives.
cagyies is fhe QOSEIQ.f the, mpkerizlsgised i HeConsimsdioniof the sarienerd the ease of
m{?lﬁfﬂétﬁ%%ategiifem ally wafer carriers fornmed from at
ea wo different melt processible plasticmaterials
in which the two plastic materials are strategically
positioned for opti mhopersferiEISeeNntbnshoul d be
stressed that one of the Inportant considerations in
designing a wafer carrier is the cost of the materials
usedA isnbdttate camist isudis¢loseddhatt ineludes a icentained pptimnewitle an internal

of | di the material UVMVARYCE THE | NVENTI ON A
codifp 0 HPLREEF PPRPERIEn L SFSLEE™ (HHPE FRSFONES Tpmoport and support,
THUdh BRI hoRRntHaR R uiiduR rAhnk BérefrbRLtigEMhe (irr{e® From building up static
protective contai nment of substrates during _
chprgseessi mgll tasaropbinatigntl eilppaietialsTheowdmgaiapdimal performance
rii.on ha ' ns_far ..or ctin he rrier
otEleRfer arng ATt HEC ok o8 Yol o hoborfed"dd e support
cob@hiy d@érdys frofn thitweills Df Shpsa@nditkkmgrogi bid@integrally molded such as
performance characteristics. In a preferre

. d . .
bye pBMAERE. Migblganesess 49 evafgispwithey thi clasad nadppofacilitated by
' lis. aof.: tai.ner
ST B0 LA, Bt B 2L Ot fomed by
ovéirselding iniodhs sortaineafRatlsvayis tcbhfigirb@acaresadf pontuctve materials are

facjlitated b‘y transparent portions which can
crepdese MG 1y ErmAKling Procssss HEIGh B1aYhsPaRi thaovEndows nig transparent
vV, | di-ng 4 t | t LQYr
PO e e e SRR Feund QU <l s R0 The
confiective enatedials gy oo ebgsivdlibatriarapramadmgt flemthe ttamgpaent portions

ST EBR e SeRlPraci i BSsptyealSprpotsingFindlrs or obects.

conductive materials may form physical barriers

pr ot u]prlg'fégji fir QIS ehits 25 R M ocPHd FQRSe b 0

m nilglri ze pey3| ca% cgnt’a%? %étﬁjh %ergﬁsga?gﬁtlgsfggrt%gﬁesbéf spaced
cohdundive pstheraye bjecfotreed on the exterior of a wafer container shell. The series can

be arranged as an array including a grid to effectively cover particular transparent
portions, especially those that are amenable to contact with objects that might have a static

charge or that might create a charge by said contact.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a container portion of a wafer carrier of the instant

invention.

FIG. 2 is a perspective view of wafer support columns.
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In preferred enbodi nents, an advantage and feature is
that a series of spaced conductive pathways are forned
wonoosiessext eri or of a wafer container shell. TheT/E8100€637006

can be arranged as an. arr including .a.grid to i
of f i1k 3 p Vecov BF 3 pARtion s WEJes eTist drniching 4 peauctive tab on the

si@%@ﬁ%?ﬂhwvatfé} Sfid-hat are amenable to contact with
objects that m ght have a static charge or that m ght
create a charge by said contact. BRI EF DESCRI PTI ONOF
THE IDBAWi NG efshéstivk visw af peosiinet pygioriof\w wifedcarrier of the instant
. container portion of a wafer carrier of the instant
mygjiehti on. FIG 2 is a perspective view of wafer
support colums.FIG 3 is a view of a portion of the

V2T Sl B B RubR FBL B 5L e sopors

wivh 8 Hahdies.cont ai ner portion of a wafer carrier of the

instant invention. FIG 5 is a detail of the

connection of the conductive views in the wafer _

supddf § isw pérspévtivharest efa wieCromainer of theinstastinversion.

view of a wafer container of the instant invention.

FIG_7 is.a cross-sectjopal yiew of a wi.ndow portion o

wi t 18 7afsr &yPTosp-SPeLpy Lgle&r ot pcHing™ PREHER Mo R iRy of ribbing
prbBSdiAR o BN bE AR indthiPindtnligna cr 0ss- sectional view of

a W ndow portion wth a grid of conductive materi al

nol ded therein of the instant invention.

DETAITGEBDESCRiosF-bédu olf wiewi ofga tinddwGpoitionawith it giidverf conductive

nodul e or  FOUR for wafers generally designated with
mi‘tﬁ‘é‘ﬁﬁﬁﬁé?‘%ﬂhe%} ohthe IS VAR portion 25 with a

lift-saddle 27, and a door 28 closing the container 25

(FIG 6) and secured el ch mechani sm 29.

As shown in FIG 1, t?ljé%—@f) dﬁ%ﬁﬁ%&neral Iy

designated with the nunmeral 20 is principally

COMRfsREhgab FAGPPJa ShiethinesMonhie br FOUP fidr @ﬁersagéﬂ@ﬁklg designated

40, a top wall 42, side walls 45, 46, and a bottom 50. )
with thepwest @0} hase eppppesrpedian?Sawth adificsaddle 27 padia deer 28 closing

th® lc&*}t%ngrEZS (FIG. 6) and secured therein by a latch mechanism 29.

As shown in FIG. 1, the FOUP shell generally designated with the humeral 20 is
principally comprised of a pod shell 30 with a front 35, a back 40, a top wall 42, side walls
45, 46, and a bottom 50. The pod shell is supported on a conductive, grounded plate 55,
the bottom 50 being in contact relationship with grounded plate 55. In a preferred
embodiment, the conductive plate 55 is electrically grounded and is designed with three
interface structures, configured as grooves 56, that comprise a kinematic coupling 57
illustrated in FIG. 4. The side walls 45, 46 are continuous and solid. FIGs. 1 and 2 show
the open interior 65 of the container. Integral with the side walls 45, 46 are a pair of wafer
side columns 70, each of which comprise a plurality of shelves 75 and define a wafter
receiving region 80, each shelf having wafer engagement portions 85. In a preferred
embodiment, the top wall 42 is provided with guide ribs 110 suitable for slidably receiving
a robotic-flange 115 for grasping and hoisting the pod by means of an overhead hoist

transfer section (OHT) (not shown).
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the bottom 50 being in contact relationship wth
grounded plate 55. h a preferred enbodi nent, the
w@onduegsnve plate 55 is electri cal |y grounded BOMUSB04/037006

deS|gned with t e in faes cture onf| ur ed
&R gaveissg © %ﬁ)&tm%n@ﬁ@ %16 plerab igngpolded from
t fhersd d | r
P°1§°%1t‘6?%%t%§2 bohuiiigd o IRy ?ﬁ%@%”% h%‘?ﬁ : %ﬁ%ﬂ"ated from an
opaduteemiteriaf® sifght h/éncto&nﬂaﬁ) ng |dﬁSltab113egIQicﬂede¢1 thehpod istell 30 The

wal s 45 air, g fer de col ums 70,
wighowal 2 i mitisnix soubareh e 1P Ghi Ehe ForbBarsal S feisbipsidnaterial
Gl &lch sRIcShat] 4 4r6erﬁh}oﬁe BfoviRAGHHS b ehdst@Yiy ﬁ'aﬂ\@faf’e,'ht window
engagenent portions 85 a preferred enbodi nent,
whicipalivewd vig] aecopy m\thfdwdfew inkidg thedepagiiopod IE1SIG t abl e
for slidably receiving a robotic-flange 115 for

graspi ng and hoi sting the po by, _meaps of _an overheagd , . .
hoi 4B 30PHIE fE e@@%tﬁﬂ%ﬁ thengide scﬂfym @aae mtegraﬁy injection

£ dgg Ny Fechpgﬁdsﬁﬁa'n' artd the sRfeCEANANL X
m@ﬁ&{eﬁl{ho%lesrgpge e?romﬂ%‘ol ycar bonat e or pol Sygt%erl mE CeOmprlse 2
mcmohtlhe bbdk e Th&smde rcalunms 70F mah dapo dvémoi@kirqondmcfmefmry pOI’thl’lS

L T I, o N 1 At
FI@" of eTRbLMeSOpRTibES s Af RpRidaskharic.al,| i reﬁ”&@é’cﬁ@ﬂ!y @6nduct1ve
translucent “materi al. Generally, each side wal

paﬁwyt;@nmcmngdh@l topi whil 42 deiis bottana50yand the scp@metmve grounded plate

St B BB A8 1 SRR g e o ity
coﬁﬂb@%maﬁmuéth@ dp%d@l ¢35 @ dIaeasiniary ?i'otrﬁ&lﬂ (fedoh Yhe 51de walls 45, 46
injection molded with the pod shell so that the p

at Kgalionsaldd, 1k whicheorn ngmﬁ%owwﬁhm%t of anl@ﬁ@rldistmhtélnadd’ysaddle 27
o 1058 S50r TSl IEBrhEE o SIRLASE SRR g ictute o

gnﬁsm repeaking patardye rselﬁarhﬂeedayPlﬁEKraﬁpamnmhueﬁaledf the shell It is
FIG 2. The artery portions, as is depicted in FIG

beleyreghthat sepaselion fdhe wr@aﬁ@mthasﬁ&tyrﬁhayt eohaBénghrig abwét an inch
whoB ol 1 30119 ROLERTLA0 V3 LIECARNIIGRLY 3 g senes

distribiitbetheo tmhdcﬁlone the trebyticvlyndee 1é5 ettt rthe adidey vmilsp Ued 46. The
wi th conductjv 135 | ded,into and

intefcgRecHEn <l Jifl 1;3213 With ghs CONHERP SRS 140 féatm}o% iPEpyides an

cGERIAN BEGLD LRS00 HBREABUEAIA: n the roorc-

flapge hitagwiry @pesatioanged i n an array which can include a

grid with repeating pathways separated by the

trargcséparent n'%terl al of the shell. It js
onductive” herein means the component or vein or material is at least static

dissipative and can discharge a static buildup as is typically seen in the context of wafer
containers. Generally be static dissipative the material has a surface resistivity in the
range of 10° to 10" ohms per square. For a material to provide a conductive path to

ground, resistance less than this may be appropriate.

In an alternate embodiment, the window 120 as well as the side columns 70 may
have an overmolded conductive rib array 170 having conductive ribs 190, as shown in
FIG. 4. The conductive rib array 170 may be ideally formed by overmolding from carbon
filled PEEK or similar materials which provide a static dissipative feature. However,

6
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bel i eved that separation of the conductive pathways by
about A of an inchto about an inch and A.. The
wo pdos/sssasll e 27 is articulated with the robotiReT/Us209€037006

115 and serves to distribute the | pad fromthe. )
begaaise theTib | AFay SPEAS2 EteharEst geeyupt € fca gtherside walls 45, 46, it

) . i ; AP . .
o GBOR Rt ekl i bRkl orgiL g o
bygisimgndméhiectn ambaitiof casigrolebitivie XDMingdteriad sockas BEEKoMoreover,

. the roboticflange 115 during operation., "Conductive"

in EFTEITR r?é‘é’ﬁgmﬂﬁgs &snpBrEHY By VEPHdgA Byl AT {9y contact the

wib@@\? r%ﬂ?ér'c?iti%l?ﬁirﬁéﬁ b¥ teadfhirammidl ££RR 1098 rbed HRldi can be flush
ulrldup as 1s typically seen in the context of wafer

withothe aiutveardly fBeingrteankparén sstfate, embeddsidgeelaw ¢het $vaface, or protruding

terigl has a surface.resistivity int range.of 5 .
ouigardly B g Sefely Binecr b ERLHie; o5 g iding confguration
pr&EABEUAE bMGKiRA bR ground, resistance |ess than this

may be appropriate. In an alternate enbodi nent, the
w ndow 120 as well as the side columms 70 may have an

overRaftmliad to HIGUEE invanathdy adterrmie dmbodiment@ cmddetote grad network

ri.bs 190 s sho in Fl The conduct iy ib_arra .
150 o orapolied en Py BT Rea! B e SEROTEN AG0 SFoh aBoR Y or grid
indthddsechndEEl Cmatthidl 185 HBURLY B 2d¥hted ho RrONMELR gath-tq- ound for

static dissipative feature. "However, 6bécause the ri
eleztrostgtic gharges atramh desaredeporgon oftthepod.hdt aviBdeodpprenated that the

si de. wal 45, 46, | rovi des_a.nmeans,.t o.qroun .
reffquiiofegs G atey 8 i By BF B wefeoln BenLf SHEOHAh, ar with o more
defiftedistrftiBY ofShéd ¢h Hichd BF MepeL flor®kugeesiblone Rideirbétie charge

SDM mat eri al such as PEEK. Moreover, in preferred o
aceyrpdationent Bher Agay jop gaidr By nisigluge oy rpstiive ligidescaf conductive lines

arnier t C ' o] FoGllti -1
oo b Efro ALbRS e oS Ty ARG L il g rctinaro
no@abcthiiheht oiséurvilinbartdraroacurviindhryshbH Gon@dtm anbpaodded first and then

surface, enbedded bel ow the surface, _orﬁgrot r.udi n%,
plasgt hask o ppdpicetien walddermeld & BEEKErid AL pygrdht In this process the

ngg %ﬁggﬁmg@% REQLY %%th D1HP R i%éﬂéﬂém@@i’oﬁ{tﬁﬁgﬁgﬁlﬁ% pfpolycarbonate

ySit arrier. erring
wldth ¢ appreximmdbelgi IMOAC , to gprevend didtdrvien gifi the petywarblondi8 ass portion.
over nol ded over substantial | I. of the transparent o
Flf5sd’ S| S?‘QI‘:Y.t ?ﬁgm?}}c}lg? n%ﬁtertﬁsfilgg iR é%dﬁd%@ EoRtiSretipy @t the ribbing
anH%t\ﬁhhé’«Jv,& caPdymay be adapted to provide a
pat h-to-ground for

In particular applications, it may be suitable to have the first injection molded
portion, i.e. the grid portion, to be relatively smaller volumetrically than the second,
overmolded portion, the pod shell. In other applications, a first material, comprising, for
example, a conductive grid, may be deposited at critical positions in a mold--for example,
the wafer contact areas and the window areas—the material is allowed to solidify, and a
second portion, such as the polycarbonate comprising the material of the pod shell, is

overmolded onto the first material without changing molds.

In other particular applications, the second material does not have to be allowed to
solidify, the two materials may join while both are molten. This coinjection molding may
not offer the precision in locating the interface between the first portion and the second

7



el ectrostatic charges at any desired portion of the

pod. It will be appreciated that the reticul ati on of
WO b@saus3ey or grid may be non-uniform w th a PCTIE82004/037006

mesh or with a nore .dense di stripbution of .ne on i
PO dt dges veySH ShHeAls et i @eteas_?ra R raa&%aq pigps of allowing
th& ARk ?Srti%ﬁ%‘ %ﬁ(ﬁé}, Pé??ov-ﬂ?g tHRPoRYorCfrord th&mdRy, ahd Pla‘égﬁexﬂ of the first

repetitive series of conhductive lines optionally
poetxpuiseckecond theldext eri or of the shell. The grid 180,

e.g., may be a rectilinear or non-rectilinear or

curvilinear or noncurvilinear, shell, and qu be no] ded .

fi r skhegnesephBneplieragy b5 cRofied 1 9thenSeeqiiic forms withayt departing

g i ' b "thd d iisSth i

e i BE ok o P bk, L s B RAE Wl R RAPHE present
enib@dpesm b considerpdiryalhrdspetdd & ilitstrahive sndpeirestrinttveioythe foregoing

149 C to, prevent distortion of the pol ycarbonate base
dep@intion to ndiqate the seeng of tAHBYFIIRE- conducti ve materi al

185 in side wall cross section at the ribbing and a

w ndow, respectively. In particular applications, it

may be suitable to have the first injection nol ded

portion, i.e. the grid portion, to be relatively
smal l er volunetrically than the second, overnol ded
portion, the pod shell. In other applications, a first

mat eri al, conprising, for exanple, a conductive grid,
may be deposited at critical positions in a nold- for
exanpl e, the wafer contact areas and the w ndow areas-
the material is allowed to solidify, and a second
portion, such as the polycarbonate conprising the

mat erial of the pod shell, is overnolded onto the
first material w thout changing nolds. In other
particul ar applications, the second nmaterial does not
have to be allowed to solidify, the two materials may
join while both are nolten. This coinjection nolding
may not offer the precision in locating the interface
between the first portion and the second 7portion; it
does, however, elim nate the need for the extra nold
and the steps of allowing the first portion to
solidify, renoving the portion fromthe nold, and

pl acenment of the first portion in a second nold. The
present invention may be enbodied in other specific
fornms without departing fromthe spirit or essentia
attributes thereof, and it is therefore desired that
t he present



enbodi nent be considered in all respects as

illustrative and not restrictive to the foregoing
wale®sigsvi on to i ndicate the scope of the PCT/US2004/037006

i nvention.C ainms WHAT IS CéﬁINED: . A substrate

cont ai ner, conprising a do a container portion:

the container portion conprising pair of generally

WI I s, each of said side walls including

*portion exposed for view ng said
substrates when said substrates are in said container;

rar e@%ul&’@af@coﬁta‘i&@ Al dristhglkoddop Bhd @ cp@iainePportiener al |y
opposed si de colums, one of said side colums
extendi ng i nwardly from each of said side wal | s, each

of d<he dccsitainempﬂrtinm sonfising npais lo€|gereraly oopossd ssidengalls, each of

Bt SlE R AR el ot SRl e ik Bt when
saRRB LAt Lare AShi®PorftSRGL I tive array of substantially
continuous and di screté electrically conductive

mat eri al extendi ng across an exteriorly facing surface
of sadedr Walknsparent portion providing a path-to-ground
for dissipating static electricity. 2. The contai ner
of cla|n11 wherein the repetitive array is configured
as aaTQPWGi 3. The container of claim1, in which said
array is in electrical conmunication with said

shel Ves 4. The container of claim3, in which said
arré? E”urther present in said top wall. 5. The
container of claim4, in which said array is further

pr esepkiridt g%%bﬁll?%ﬂp@ﬁ@d Side TRSERN oAb T saRf sidkaodMmns extending
further conprising an el ectrlcall¥ conductive artery
G

inprelye Hrom reashi of siidiesidewadlse Ie-mbt of caid| side crotieny dgﬁmng shelves
said t t ai;ner

sclprriging i oo @Gy B i 3R O sy tthom defiing o

spae e inalng S€sRfh@R] arr of claim 2, in whi ch sai d
gridis general 'y uni form 9. The container of claim
2, in which said grid is rectilinear.
an repetitive array of substantially continuous and discrete electrically conductive

material extending across an exteriorly facing surface of said transparent portion

providing a path-to-ground for dissipating static electricity.
2. The container of claim 1, wherein the repetitive array is configured as a grid.

3. The container of claim 1, in which said array is in electrical communication with

said shelves.

4. The container of claim 3, in which said array is further present in said top wall.
5. The container of claim 4, in which said array is further present in said bottom.
6. The container of claim 1, further comprising an electrically conductive artery

present in said side walls electrically connecting said top wall and said bottom.

7. The container of claim 1, in which said shelves are electrically conductive.



10. The container of claim1, in which said container

is principally conprised of polycarbonate. . The
wa@oosaisses of claim, in which said shel ves arBCT/US2004/037006

electrlcally c Educélve

nt al ne rsing:
-a stihgcontagies g |“§}8%téfarlq1§“ l%quﬁlé(t“é“%posed
ther ein fromthe space surroundi ng sai d struct ure
sal stru r !@gftlon
pI ur g\e ? %rf.é Sﬁb]lgves %%%J@%ﬁgg{%ﬁ ubstrate
di sposed within said structure; and neans for
10di ssitRatdRnst 8t chirg! BChr whichYsald @8@inet s peihéipally comprised of
structure. 13. A contai ner accommbdating a substrate
polyredrbooater i sing: a pair of generally opposed side
malls a rear wall substantially contiguous wi th each
id side lls; tom. tanti nti guous
i t HihioRtagier Shrlatn i cin bk g A e Plasafoflfy vorditg,
mall substantially contiguous with each of said side
12Wal I& &RQIP&?CQIHE)SQB wal I ; a door frame defining an
open fron SroPecer ving a door; a columm of shel ves
extending fromeach of said side walls; and a

genef atrhytufl $6418icy aApslatgnta I%ulﬁsﬂﬁtdﬂcﬁﬁi)ﬁéd: dhdryin from the space
conductive repetitive grid _present in said side walls

suppending srid strysdets. sad gfrisine IHCélfdl%gaﬁ Haegparegt BeTEON.

el ect r| CI ty from sal d container. 14. The contai ner of

claim u r4$| ubstantialdy... .

Cr artopatht e APl S Grbit b Wiin gpid tpecture; and

of dissipating a charge of static electricity froma

CONtALAG TorSBipabL ¥tahie URLARItS p?éé@ﬁthh@ﬁﬁ stﬁla%recont ai ner

conprising a network of genefrally discrete and

conti nuous electrically conductive material enbedded
13w t hA norithidecamdbminmelntinga sybrsbaiedind gomppsing: t o- gr ound

for said static electricity, said nethod conprising

conducting said charge of static electricity fromsaid

contanaier! gopaially gpposedsiggmallss conductive materi al .

16. The nmethod of claim 15, in which said dissipating

MeaANS ear Whll s&b %an?lal%?goenrtlaguogs with each of said side walls;

a bottom substantially contiguous with each of said side walls and said rear wall;

a top wall substantially contiguous with each of said side walls and said rear wall;
a door frame defining an open front for receiving a door;

a column of shelves extending from each of said side walls; and

a generally discrete and continuous electrically conductive repetitive grid present
in said side walls providing a path-to-ground for conducting static electricity from said

container.

14.  The container of claim 13, further comprising a substantially transparent window

in each side wall.
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di screte and continuous grid of electrically
conductive materials and in which conducting said
web@shuszenl charge fron1said cont ai ner i ncl udeBCT/US2004/037006
a said grid. 17.

conduct i said electri ch e v
197 o A anHBEd 5F CystHefTe 8 Hereeul e Slearieq, igther contarner sealingly

uge S I b
i 850 SSRRRE5 T AR prBiod Hahink BRI iserete

coRHngb US| edi@:tmmall]lys'cpnd;lwtlde mapgﬁma binpeddgiddviliae khevaintaineaadd providing a

e A TP e85 S0, P AP LT BRBRE seid charge

ome{t@a&maﬂ%aﬁ sslﬁceﬁhaﬁlef marsbﬁrne%&aﬁ%oaéucﬁ% tha@irial.
said side walls, and in which conducting sa

el ectrical charge from said container |ncludes
1é&condliet megqo@lamfdclmhedﬁ rincwthich sardgdissipatingambarsadotngrisbs a generally
array A net hq ng a,container sealijngly

dl%?é%ﬁ‘ﬁé&aﬂ“ﬂt?ua @é@ﬁi%aﬁg SPeductive B%Ft‘iréﬂlﬁ)?-fidsﬁnn‘ﬁhwh conducting
saf&jlelgbtﬁgalacﬁaﬁr Ea‘fﬁ Bxgﬁﬁlbpﬁlcﬁfdeﬁ E‘Sn&i?:ﬁhg Pﬁr elbthibal®harge via
dvvor of Ty

repetitive g I screte and gener
sagbgrid. nuous electrlcally conductive material contiguous
with said transparent portion; and overnol di ng a

ortjon of a shell to the transparent portion. The
et Ht TPthel af R 167 WIRPF 6P aring: ardes srrssbiignwalls, a top

Wﬁf)r altla0p gaﬂc M\ﬁﬁotﬁ&h ﬁ?ﬁtﬂl Qi #l‘gd is’ emmﬁii%@g IgQi? 18?({6 walls, said

im?2 ycar bonat e over m
top wall, said back wall, and sa1d bottom.

18.  The method of claim 17, in which said container includes an electrically
conductive rib array extending from an interior surface of each of said side walls, and in
which conducting said electrical charge from said container includes conducting said

electrical charge via each said rib array.

19. A method of making a container sealingly accommodating a substrate, said method

comprising:

molding a transparent portion of the container with a repetitive gridwork of
discrete and generally continuous electrically conductive material contiguous with said

transparent portion; and
overmolding a portion of a shell to the transparent portion.

20.  The method of claim 19, in which molding said transparent portion includes

injection-molding.

21.  The method of claim 20, in which polycarbonate is overmolded.
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