10

15

20

25

. SUBSTRATE CONTAI NER CROSS- REFERENCES TO RELATED

APPLI CATI ONS This application clainms priority under 35
US.C 119(e) to, and hereby incorporates by
reference, U S. Provisional Application No.

60/ 518, 188, filed 7 Novenber 5 2003. FIELD OF THE

I NVENTI ON This invention relates to devices for
confining, silicon wafers, nenory disks and the |ike
for transport, storage and processing. Mre
particularly, this invention relates to a substrate
container with el ect | ; features. 10
BACKGROUND Subst r at $OBSPRATEREON zed for
hol di ng, transporting and storing substrates, before
during and aft €IROpS-BEFPRSNCES TORELAT HICATIONS
substrates are wafers for use in fabrication of

sem cqnduct or ,.devi ces, . nagnet i i sk
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into the end 15 product, these delicate and val uabl e
3trates are subj ected to repeated processing,

storage and transport. It is well known that

sem conduct or waf ers apg dh:OhENnetiaaepti bl e to damage

from environnental infTuences, such as, particul ates,

el ectrostatic discharges, jarring and gaseous )
cont aiThreinventiomaelatantondayicss fax confrng rsiicer wadere. mgnapry disks and

| b&iRMA&L barti $ piehtfonGBtes ¢
ﬁ??%er@g%sp%’%%%ﬁa?é&a ]sn%_bst ra%)e gﬁgygﬂ t hey nrestesfoa
adbsirate qoptainer with elebieostitiz grotestivefeaiurasegrat ed circuitry
has continued to shrink, the size of particles which
can contam nate an integ ircuit has al so becone
smal | er, thereby naking né%@%&%%#&on of contam nants
all the nore critical. The sem conductor industry

enpl oySabstiaph odrfits areanidived forshuddingstralspating andstdring substrates,

BB b 3 TSR 5 50 B M e e we
thericeas o0 Remihaductdd dlesicky . migasfi@slonadtdisk Bublsiified, Gubstrates for

of particles may be generated by abrasiop, such as.
liqulpd-crystal display %)/anels a%d the ﬁke. Before they can be trans%ormeﬁ into the end

product, these delicate and valuable substrates are subjected to repeated processing,
storage and transport. Ii is well known that semiconductor wafers are highly susceptible to
damage from environmental influences, such as, particulates, electrostatic discharges,

jarring and gaseous containments.

Contaminanis 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 imtegrated 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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di sks, with the carrier covers or enclosures, wth
storage racks, with other carriers, or with the
processi ng equi pnent. A nost desirable characteristic
of a carrier is therefore a resistance to particle
generation wupon abrasion, rubbing, or scraping of the
plastic nolded material. U S. Pat. No. 5,780, 127
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(FOUP), such as the F300 Vﬂfer Carrier nanufactured
by Emh@gi(r%bﬁ of A GhEvep Y hetessitd torbred bubstrdtés eneddbsste of the
to shield the vvafersf,rom%ust artigcles_.in the

JabrisapeRPrcess bEFERAS ABEIANE aOne PYROSHPhE Ml CARIET fyto provide this

fRBedAl IAQNxarthpiR 3% & Gafer LARBSH @ Fron® Op&hifg Bified Rog SfsRiMI(FOUP),
pose of a wafer carrier is to secure § hol d the

\ielbgs thy BRQD Waer Kigrmier manefpopied byEnfagas oAU, Biouidss p protective
%PE‘IBE\QU h& ghﬂsﬁ 18 vdledry ﬁ%'h'f &%?aﬁh’&ﬁs Ve QS Snbphdtes kS b chemical

and to support th ers or disks by or near
toenlaminpéion geringdkbricatiers tramuder, (RampeTsogtorggesks 15 are
conventional Iy removable fromthe carriers in a radia

)L PP 8 o At e ks

ct_mnf]pogm ;@Jinas aw gepcralﬁsesmﬁgmdm exielhit arage therwadets wr digks in slots
b R 5B B e e Bt o i

pimccﬁﬁfﬁmtﬁmal\lmfeﬁfovabls Eom the gaTiens dh b.yacbaltd(rmi:toadl,pwiatdljf or laterally.

e S 55T R D878 R PR b s o

rlﬁm&wbmﬁﬂ&meﬁseﬁrﬁmoﬁﬁe Wit webedupporPehedvesarThiswpdtent is hereby
carriers, such as those utilizing multiple conponent

rﬁﬁ%@ma%% Y FRaFe"indesi rabl e variations in critica

di nensi ons caused by the stacking of tol erances of

the coUmRaRRRy, PhRghdeCrRRékidy WhfeP!HEE 150 gNeeISORBtonalR, it is
difficulty |n "produci ng waf ér carriers wth acceptable
tnspessary derdlisks tvbe Arepindy ragiboned selpivgria dheappcessing pipapment for the
%Q&i?:sx%!rrﬁgaleﬁh’l' RERRLL RUR! (WAGRS. PIRPAH HiMef cMRER such as those

carriers have been
utilizing multiple component parts, can have undesirable variations in critical 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 stablhty during its product life cycle desplte 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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enployed in the art. The material used for the carrier
shell nmust be such that the carrier maintains its

di mensi onal stability during its product life cycle
despite the repeated process and transport induced
stresses on the carrier. D nensional stability is
necessary to prevent 30 damage to the wafers or disks
and to mnimze novenent of the wafers or disks within

defSAHdtoR of thEREribOlRdRBaBsdaaTagé e hghdt lSnt’ﬂé)lwdfeP@r can increase
watf ers and disks are typically quite snall and

 dt abrasian 204 U theveriels EFEFAlin \YhR fcyat 5 Ghaftigkiear H@ve&’ into, out
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arid t e particle generation when the wafers_or
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@grrlgrs |nt$%§fte wi th processing equi pnent. The

P& EPrAERLT "8shoul d al so maintain its di nensional .

stability under el evated tenperatures which may be
encoum Birfiling ey progessihg sagieoraiuctol wafsis)gtatid eledteicitd isrgontinuing
and pro eSS|Q% sem condyct or wafers

&EPRRER} | Covgnticbaleapisng Yt Hge sEyRIgRtor PRt mavieygiop and reain

GEuiE icRArBest SWHerd A chddedSRa8tE Pad weiey 1nltdldh‘ﬁdcf withay electronic device
devel op and retain 10 static char n a char

(9F PEeceesingapquinnearbsit may livcaieadt thy dopn aﬁﬁ‘gé? BYPR Hiétirostati

Hexh&Be QESDY. OCRRRIANAE, RGYI deERMe td haviRY dﬁtrfe@h.allﬂg @tat:ﬁ dissipation
t he danegi ng phenonena of electrostatic. di schar

clspyteristice taplimiantei BST g5 well o6 4w YOI GHTRRAE BATBIFT | Bfafer carriers
% b iafuidiieh RAt IQ%h veftiih P ethisd Hﬁ&lbﬁﬁ/etlﬁa@ﬁé\}@nsﬁ@lt 8 carbon

as we as to avo attracting particles

cf:r,lled pelysthersthptketone (PHAD hd crbewe fllse notycedavaai@nal

p:

.static dissipative materials such as carbon 15 filled

pol yet\}'! Bi?’ y'%f %Q%&gﬁgz@s (?%gntglﬁélgqg l‘Iléﬂ v\*t 1rable and may be

polycar I'n cl osed
cre)qimad ibe reﬂd ngerdi "gdahgpar.éaisplaﬂlbt esudm* pwmcaﬂ)enatwe hanerhsen pipployed

SR8 e AR BN By B e, gyt v
ke sirdbieestaidclissipatad chamctarigick ON\ddsiﬂahle)SIras:dermmuqe. t hey

do not have desirable static dissipative

char a%aregelrss Elrlectiplgs{lly ‘;’1}1& g %je% 15:? fc’nio?c{éd rp?zic’siig’st ?u%ﬁ%’s polycarbonate
(PC), acrylonitrile butadiene styrene (ABS), polypropylene (PP), polyethylene (PE),
perfluoroalkoxy (PFA), and polyetheretherketone (PEEK). It must be recognized that a
material that is ideal for one carrier function is typically not the ideal material for 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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pl asti cs such as pol ycarbonate (PC), acrylonitrile

but adi ene styrene (ABS), pol ypropyl ene (PP),

pol yet hyl ene (PE), perfluoroal koxy (PFA), and

pol yet her et her ketone (PEEK). It nust be recognized

that a material that is ideal for one carrier

function is typically not the ideal material for a

Ghdtl,Bhe v&fﬁmpmeO&@Elabﬁte nRGRRIsCat I snategichioy pesesadefor optimal
PEEK Is a material that has ideal 25 abrasion

ressfpERadGe characteristics for wafer contact portions,

but is difficult to nold and cost prohibitive

rel at iygoh QA AELeRIAPbCS hirdoRih SRS A AARARE o water
to injection nol'ded plastics for static dissipation.

Surrter if fhelcestsofithe natttals asddoin thoernsiruasionfof Mg carfigstang the ease of
fi%s, net.al. 1coat ed graphite, and organic

(BB el addi ti ves. U S. Pat. No. 6,428,729

teaches conposite substrate carriers, 30 especially

waf er carriers fornmedgumaryaf THERSENTWY di fferent melt
processible plastic 3 materials in which the two

plastic materials are strategically positioned for .
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Ofavit) Gorl prOREL R MHonfafffdntl 6f albkiene dufing§Bo@aviny transyafteind support.
carrier is the cost of the materials ysed jn.the . . .
CEhPOR aiDeT BATHON DAY ACTRRHETTERS S BrotsTting e Saster frgmbilding yp static
tiifargdBt & 19ty 2UNYAMBYnAnsTHEE IniVEENE Qiovidimg bobtimale performance

carriter is disclosed that includes a contal nerﬁﬁgrt Lon
viharacteristicat elinna preferesd empbodiment BE SvaieTy STe SHRPRItRHER (5145t support

Wﬁﬁﬂsaéx%df&#rﬂ'ow HRAER DR IR GonlalRPPRAbLA sl BitcrriIRafidlded such as

e contai nef portion has a unique neans for ) .
pyo oeermiolting. heVisioler iaegess it rwabus |veithin the clased ined 19 facilitated by

Char : ) . of | ont op 3 9
e
eovparo]lding into tHeeontmirer. sPativenys opyfiented s emaysiof condluptiigrmpaterials are

col s .extendi n .omthe wall of nt ai

p‘EfF#%H; i cfﬁ? it & lrni(h'%/ PRY Fs&e‘glugtﬁj crﬁayatgﬁbgl %O‘E/V%rd er%f rntléaflSpaIent
\piidiseofaihe eshsll,t the wifeewsfemiippbn dohenms| sswell podhé pod shell. The
facilitated b t ranspar en ortions i ch n .
EBai ARl G R YRS HBR T PO RyN FB RS Faspre porons

bi prevent or minimize physical contact with transparent portions by handlers or objects.

In preferred embodiments, an advantage and feature is that a series of spaced
conductive pathways are formed 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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15 overnol ding into the container. Pathways confi gured

as arrays of conductive materials are created using

t he overnol di ng process which nay span the w ndows or
transparent portions of the shell, the side wafer

support columms as well as the pod shell. The

conductive materials may form physical barriers

protruding fromthe transparent portions to prevent

or M IHEl 76 PAKS of @lposRRloftde wifiritalrienBanatgn cop@idtivo i on the
by handlers or objects. 20 In preferred enbodi nents,
rdeapibafitbauafsrepriat ure is that a series of spaced
conductive pathways are forned on the exterior of a

waf er gggnj & {@%Sp%aﬂe' view DEa 8tdiRS poaion 0P8 vAIFErRRARH offhe instant
an array inc I'ng a grid to effecCtively cover

paventiowl ar transparent portions, especially those

that are anenable to contact with objects that m ght

Card d3 Sia £ o BERE cBlnckill o P Rindib B o (N B upports
Ri#th tht husdles. per specti ve view of a container portion of
a wafer carrier of the instant invention. FIG 2 is a

persp ive view of wafer. support, col s. . 4.FIG. 3

e 2P iGuS Bre Beestve STt A VR aT oS BptetidpITPg

a conductive tab on the side wall of the wafer

carri gig. FliGa dodsSsedidal $RRCS ¥ erindoemp@tion witinirabuR®yr of ribbing
portign of a wafer carrier of the instant invention.
sprefrgingtherefrgmpf ihe instet 1489 ®onnect i on of the

conductive views in the wafer supports wth the

handl 6§56 EliGa BodsSe@ioRR MO OF laWRindbv? oﬁfon?wﬁﬂ?ﬁ%’rid of conductive

contai ner of the instant invention. I G is a

cmateral seaddddgharpingf thy inftana ineHi8w portion with an array
of ribbing protruding therefromof the instant

invention. 10 FIG 8 i R, £EPD8s jonal view of a

wi ndow portion with a uctive material

nol ded therein of the instant invention. .
Referring to FIG. 1, a container module or FOUP for wafers generally designated

with the numeral 20, has a container portion 25 with a lift-saddle 27, and a door 28 closing

the container 25 (FIG. 6) and secured therein by a latch mechanism 29.

As shown in FIG. 1, the FOUP shell generally designated with the numeral 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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nmodul e or FOUP for wafers generally designated wth
the nuneral 20, has a container portion 25 with a
lift-saddle 27, and a door 28 closing 15 the
container 25 (FIG 6) and secured therein by a |atch
mechani sm 29. As shown in FIG 1, the FOUP shell
general |y designated with the nuneral 20 is

Df ' nchgg(%}ex'eﬁéa@ﬁﬂoa%nﬂfth@pw shesil 1s p’ﬁﬁefﬁb]@zhnjactfdnaﬂblded from
a ba

k 40, a top wall 42, sjde wal
eROb(mrbmﬁes@' potypéheﬁlggdes%th like. Q?B?i’@llllf’éga‘@r?oa is %a%nc%ec? from an
Sdesiratily endhidt iatd B doai shell i3
%g%gg{ﬁtgﬁla gﬁ@%‘)\% tﬁi (ﬁgr oulrﬁ%lég%bl at e@g@S Iﬂr?a G130, The
Nﬂndrm t s mfenw ¢pmpriged of Reulsinndeibt TEPHFH B trswhicgnt material.
e

R LS Y 2028 e o 9aed bty e witow
ohighr dllpers &iskalmecess uodhe:wult'pltsumgdeahe opaquesed ekdlin FI G
4. The side walls 45, 46 are continuous and solid.
FIGs. 1 and 2 show the
cont alth @?&gmrg ﬁFﬁ‘F ewb{) %n%% ‘gf axif ﬁtelgrallg injection
@@duliedotvlnwaﬂle r;}odssﬁﬁ}a Sboihamﬂﬁ g@d sbm: lnd fthenkide Frobmsr ¢geprise a
a pluralit sev 75 and define a, wafte 5 .

Factalfopadc it o B O 12V QUG R eapouofive artery portions
ang 308 Rt dRehhiivhatéBal (EDMD spéteiedaiing filRatREEKeNexemplified in
the top wall 42 is provided with %ude ri

ﬁljﬁt &1 Bt Bior, PORABH 25 16 ATV R Fr LBEF @“fq}‘?fﬁ&@ul fgnductive

thV\Q.SV %éﬂie@&n?@l@ t&}phrﬁﬂ 4P tHaDoReH %mw&nﬂﬁctﬂe ounded plate
ver h hoi s transfer section (OHT) (not sho i

I54. dnpanethey erabpdimen dhonsmin FiChe, é'&‘f‘dc%ﬁé?t}"e Fgferygmay be e?ectﬁcaﬂy
F@l ¥:of1 cﬁ'&t ﬁéaﬁ lg@hﬁf‘cﬂd 6t %hd Pf?)'tﬁi&lﬁg ERRpte si?.l% walls 45, 46

or t ke. CGenera he pod

faamcatmts ddO,fla% rivkaeh fomp avqm@ ofwiteqhment ot lgﬁ‘bﬁlstq}w'%w-saddle 27
th(aaael ﬁde grglll r %BL Xo r g%ﬁnaﬂm gpr : gangﬂ%fd%%lagé? whﬂi'lecan mclude a

y CO a Su anti al
tgmln\sm]alrmahr[y path\msmmmd mttes frenspargntGapterial| ¢fythe ébs&h It is

elieat Tt bR ol TRY sl Rt G b et 5.4P H 20K LUKt an inch

OMB V|sua access
v:mﬂe',rzs iThsi lifesdddle PP ax erticplattd swigh ItheSﬁJbotwrﬂamgﬁ hEr and serves to

ef err men t slLde cpl_u
e s TPAr i e soBtischife (RSt RD Wl i Spis 45, 46 e
tlﬁ@fcohxﬁ‘t@hm df gheeclif-santk whee tsi cedoaivenpads dbﬁ‘pffeemrebr provides an

elecirical pathway to ground electrostatic charges that might accumulate on the robotic-

flange 115 during operation.

“Conductive” 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 materjals which provide a static dissipative feature. However,
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nmonolithic body. The side colums 70 may have

over nol ded conductive artery portions 10 125 of a

static dissipative material (SDM such as carbon

filled PEEK as exenplified in FIG 2. The artery

portions, as is depicted in FIG 2, form an

el ectrically conductive pathway connecting the top

wal | 42 to the bottom 50 and the conductive, grounded

Bba& th2%ib Afy2pehd® mueiRegirBRitht 6hibenardaroffthésids wallhas, 46, it

conductive artery may be e %ctricall coupl ed wi.th
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Bl o Bl BRI g8 i boniraion
|prévides aEkcbIesidal Hamiear t i cul ated with the robotic-flange
112 and ?Frves to 20 distribute the load fromthe
robotic-flange_115 to the sjde walls.45,, 46. Th .
b or Gt FoPih . (aolter flERH eoRiety AdoRdifs g getwork
NR0%s HRAnEIEEEkdr ¥isianBaIBVAICTShanspdrat pbd elgell J0atTheayray or grid
to ground el ectrostatic charges that ni%g%.gccu

t

. | | at
drelides copdustive mafarigh @S ead mayrhengfiapipe 1o Preyice @ pa t6-ground for

"SRAHHE] UBirgdoh Ghy dBBRASDoHIVA SORPBENtI MAIl beidpp@biated that the
material 1sat least static 25 dissipatiye an

. . ) d. can .,
detinpiesion of dhesararyi @ &3ish mAY pe agn-1BHQp Wity 4 Pnerduyrhj 9 Yiffa more
gﬁge%%trigaﬁwgieﬁleshcapm]h@ﬁ{ e poaNEdraIshsteifdls tAblb@rostatic charge

ISSIpat.IVGt erraterl_a as_asurface__re3|_st|V|ty|n_ .
tdoeumylatinge Ghe BOSY toy grRl maplivaludsed repgiitiye serjegrofaconductive lines

| ?%)gilgéai(lla lneg:cégﬁeﬁ roﬂ\ﬁ%eﬁegcﬁe?i[oﬁ Igpfﬂg %%I\.’ A 1189, e. %’r Qlidﬁ fle a rectilinear or

ess s maybé appfopria n an
alobeeninearamrivodiliveat gr nohervilingio wWhell AP and oyl he meldedyErst and then

si.de,col.ums 70. 3 . i
A5 FR o R B TP B A 6 S P s the
Fhédd tdmpeFirarecio idbalty kere beloly the ghys traGitivateroperattrsadf] pplycarbonate
for.med by over npl dj fromcarbon. filled .
AT 45 SHRRDRPP RS LR TSt e ohion S E PabEEPpls bare porton
fras UT end BIQUSY e, conbudiee alasetial 185 imi sideawalhyrosspsnigorpat the tibbing
much | arger extent of the area of the side walls 45,

4:31::1 ajwindow, respectively.

In particular applications, it may be suitable to have the first injection molded
portion, i.e. the grid portion, fo 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

ovérmolded onto the fifst 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



provi des a neans to ground el ectrostati c charges over

an extended area of the pod shell 30 by using a

m ni mum anount of cost-prohibitive SDM material such

as PEEK. Moreover, in preferred enbodinents the rib

array may provide a physical barrier to contact the 5

w ndow or other critical portion of the carrier. The
arrays descri bed herein can be flush wth the

Yottt o ded, agwwtdlﬁﬁﬁeﬂ@ﬂﬁ RicedsfoF fiRCexira eﬁdjde enkbthe kebowf allowing

the surface protru in out rm
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&Q,&{dn%lé@gdogalmom' ovi des t he physi cal bar rier.

eferring to FIG 6, in another alternate enbodi nent,

a conductive grid network 10 180 is overpol ded over

subst dieipadstnt Tayentiorf mey be pmberiphineiieer gperiihiomps yithoutygparting
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mesh or with a nore dense distribution of nmesh on
areas of the pod nore susceptible to electrostatic
charge 15 accunul ation. The array or grid may incl ude
a repetitive series of conductive lines optionally
exposed on the exterior of the shell. The grid 180,
e.g., may be a rectilinear or non-rectilinear or
curvilinear or noncurvilinear shell 30 and nay be

nol ded first and then placed back into an injection
nold to nold a PEEK grid 170 over it. In this process
the nold tenperature is ideally kept bel ow the gl ass
transition tenperature of polycarbonate 20 which is
approxi mately 149C to prevent distortion of the

pol ycar bonat e base portion. FIGs. 7 and 8 show the
conductive material 185 in side wall cross section at
the ribbing and a wi ndow, respectively. In particular
applications, it my be suitable to have the first

injection nolded portion, i.e. the grid portion, to
be relatively smaller volunetrically than the second,
25 overnol ded portion, the pod shell. In other

applications, a first material, conprising, for
exanpl e, a conductive grid, may be deposited at
critical positions in a nold--for exanple, the wafer
contact areas and the wi ndow areas-the material is
allowed to solidify, and a



second portion, such as the polycarbonate conprising

the material of the pod shell, is overnolded onto the
first material w thout changing nolds. 30 In other
particul ar applications, the second material does not
have to be allowed to solidify, the two materials nmay
join while both are nolten. This coinjection nolding
may not offer the precision in locating the interface
between the first portion and the second 7 portion;

it does, however, elimnate the need for the extra

3 he steps of allowing the first portion to

v@%#%é%?&?irennving the portion fromthe nold, and

pl acenent of the first portion in a second nold. The

present. invention may be. enbpdied, i n _other cific
19 or i WPYRIS HOT RSy SOPIRg Sing SR L oaRiniT PO
essefMeicahtaitet porlibh ESmprieigstis ofaieberally bpposirbsied @akts, each of
desired that the present epbodi nent. be consi. er%$~in h
saidl pide 3@ mnclnding 3 FANGRYPRPOTHONEIROKE O BV ing Spif prbgirgtes when
. ' : diption to indicate the scope of
S%Egm%%@gﬁgkgﬂsmgsaﬁéPaﬁs clained: 1. A substrate

cont argaewallconpri sing a door and a contai ner portion:

the ¢ ntaH er portion conprising pair of generally

oppo & ¥¥'le wall's, each of said side walls i ncl udi ng

a trassg@hent portion exposed for view ng said

substrates when said _substrates are i.n said .
cont aPAEPf geperallyoppesed ?lde&dﬂlawsv%ew? sgjd Stsle £almng epigpging
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columms extending inwardly fromeach of said side .
aegahimqdating baid substritds. shideidsoralisraaidisen walh gnd paid betéom defining a

accommpdat j ald s trates, said side walls, said
S]?agglac?/%rfr??dagﬁ%%%?u Sg‘g[t%t 551% defining a space

ac coav@ddtivagraaifdulsithsinll at@tinaow 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 2, in which said grid is generally uniform.

4. The container of claim 2, in which said grid is rectilinear.

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

said shelves.

6. The container of claim 5, in which said array is further present in said top wall.

7. The container of claim 6, in which said array is further present in said bottom,



a repetitive array of substantially continuous and
discrete electrically conductive nmaterial extending
across an exteriorly facing surface of said
transparent portion providing a path-to-ground for

di ssipating static electricity. 2. The contai ner of
claim1l, wherein the repetitive array is configured as
a grid. 3. The container of claim2, in which said
grid is generally uniform 4. The container of claim
2, in which said grid is rectilinear. 5. The contai ner
of claim1, in which said array is in electrica
conmuni cation with said shelves. 6. The container of
8¢l ai Thé&conitainaxtuif chis dj threr aynpirsingentehwstricg e semuctive artery

said.to [, 7. Th conta .ner ich
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The container of claim1, further conprising an
electrlcally caonductive arter resent in ald i de
val | Shesensaipgroirciaim d olfreueh mﬁ s el epimaall aﬁamfua
bottom 9. The container of claim1l1, in which said
shel ves are electrically conductive. 10. The

1¢.ont Ahqemtaifieraif alaim 1, ini whivlhsaithcadainerds prirdipadly domprised of

rlq&ngglly conprlsed of pol ycarbonate. 11. The
HAHer of claim1, in which said shelves are

electrlcally conductive. 10

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

10



