; qr e3eWLTl 46T<9A- V1' O 02/0-4311 -1 i ., PCT/USO1/2118~ SMF CCNTA)NER B
| NCLUDI NG AN ELECTROSTATI C DI SSI PATI VE RETI CLE SUPPORT STRUCTURE 5 Fhis,‘é& :
applicati ' priority from provisional application j GIPRERAI NER £ 7/
INCLUDINé?ﬁﬁgkﬁkgﬁRCSTATlc Dl SS1PATI VE RETI CLE SUPPORT", Kggpﬁyatfgn No. .
60/ 217,177, filed July 10, 2000, and incorporated herein by reference. 10
CROSS REFERENCE TO RELATED APPLI CATION This application is related to
United States Patent Application Serial No. 09/272,132, entitled, "SMF
CONTAI NER | NCLUDI NG A RETI CLE SUPPORT STRUCTURE", to Bonora et al., which
application is incorporated by reference herein in its entirety and which
application is assigned to the owner 15 qf the present application.
BACKGROUND OF THE | NVENTION Field of thé I'nvention The present invention
relates to a standardi zed nechanical interface 20 (SMF) container for

transferring workpi eces such as reticles in a i.cond r reticle fab,
and in particular to 5%%%%@@9%9@%%@@&%@#?% suppor t
structure nounted to th Iggﬁgﬁ RE?@%EWP@RWCT@R@G cont ai ner door
for dissipating static él'ectri'c ¢charge fromcontact points on the top side
of the reticle. 25 Descn~tion of the Related Art Sem conductor devices

are made up of as man%i as fifty individual WO 02/U311 PCT/LJS01/21G8~
_7_ patterned | ayer sThis appli¢ation claimsi prionity Seponreyisional aprlicgiian “BiyHt n

g
fabrication of j : WPW is
contained on a @W@%@@W@@é@%@?@@ﬁ?[&%. cally C?Eear
quartz substrat gUPPORITY CApsticRabh Nole0n2isy, aefilell iilyad, 1noopiatindorpdragd aphy or
ot her such processes. In particular, a layer 5 of photoresist is applied on
a chrome coat edhgreinibyirefetingsk. Thereafter, the pattern for a particul ar
| ayer to be formed on a sem conductor wafer is transferred onto the reticle
as for exanple by a | aser pattern generator or e-beam After pattern
generation ofythe phot qreess REFERENCE TOEREDATEDOABPIICATION hot or esi st are
renoved to | eave the unwanted portions of the chrone lTayer expaosed. These
10 unwant ed porti onsThisepplivetionisetletd taldyited Riztes Ratent dipplicaivossrialdat i s
then r enoved i rocess.ywhi ch.,leav e Nt rface on
the reticle. | nggﬁagll?io eﬂ%‘&%’t@?ﬁr(ﬁéw&i&@wcﬁ&cge&%ﬁgi#hi n
transparent shegipp@RTESTRUPSURE!, & BSnoiPHM SAhRhPFldatidh & iabsorawdy from
the surface of the reticle 15 containing the pattern. This ensures that any
m croscopi ¢ dusby tdfatneedietdies itrentitety andtwhitheappllicationds angigned toftbeendur i ng
t he exposure ?ro SS SO as ﬁOt' to affect the pattern fornled on the silicon
waf er. During’ f SbPePESPHIPBICAINB  reticle, it is inportant to mnimze
ai rborne particle fluxes onto the surface of the reticle on which the

pattern is being 20 foanmed, as airy such particles can corrupt the pattern.
Even after formation of the BACKSROGN INVENBION he pel licle, |arger,

or macro, contam nanz ian settle on the ret icI e which can interfere with

pattern transfe _ v sem conductor wafer. It would therefore be

advant ageous to shi eﬁgerp?@seﬁteﬁ'vgﬁt xfe[a?éﬁ‘ tﬁhﬁsﬁfi&ﬁ&ﬁ@d RONAL N FRBEfaddUr | Ng
uri er of the

reticle fabrication, ng trans reticle fromthe 25 reticle fab
to the sem c@OdySMaF) chataineafod transfemigg wordgpieces suches retitlesing semicohductor

or reticle fab, and in particular to a container including a static dissipative

support structure mounted to the container shell and grounded to the container

door for dissipating static electric charge from contact points on the top side of

the reticle.

Description of the Related Art
Semiconductor devices are made up of as many as fifty individual
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sem conductor fab. In addition to exposing the reticle to airborne f
particul ates, physical V1~' O 02/ (1a311 PCT/ USOLl/ 2168. ~ -3 handling of a
reticle i transfer can al so damage a reticle. Common damage
when hangw)r?gﬂf:’é[i cles include scratches, electrostatic drgﬁﬁgﬁzze@%nto t he
reticle, and cracking of the reticle and/or pellicle. In a sem conductor
wafer fab, it is therefore known to store and transfer 5 workpi eces such as
sem conduct or wafers using a standard nechani cal interface, or SMF,
system The SM F system was devel oped by the Hewl ett-Packard Conpany and
disclosed in U S. Patent Nunbers 4,532,970 and 4, 534, 389. The purpose of a
SMLF systemis to reduce particle fluxes Lonto wor kpi eces such as reticles
and sem conductor wafers during storage "ad transport of the workpieces 10
t hrough the fabrication process. This purpose is acconpl.ished, in part, by
mechani cal |y enpatiereg laveesof siliepmgilispn pemroundsiandmstalsoPrring F’i’gnﬁaé‘é’é‘(? s nedi a
(such as air or;njt i I 1 I

stationary rel a‘fhlg%/ee&e? %%E)ﬁ%ék\%{e%fbggé@ %ﬁn%s%gyglﬁsl%?ﬁ%hﬁ%ﬁ%gﬁ ?dclzl:egs from
the ambi ent envi reidie A rdieleiotn eptieallytclwr juaredibitmtermar whichagpatiemihasnment .
15 The SM F system provi des a_cl ean_environnment for arfﬂ: cles by using a

smal | vol ume of bgsadeimsaddyphetelitiosraphy erothe SEEHRIPHISFSd HRAHIGUIREAdRYCT ¢ o

notion, gas flo irecti ] ) THE ils of
one. proposed 3y eyBiTre foBRR ot HhOiRh SR ATRERARNE THEHABRP ORGP0 () oy
FOR WAFER CASSEfoHg phRAMSE Rier (N b¥liSimddrM FETddRtidGor whter MthinsfeR€d Bdoi kh and
U rich Kaenpf, Solid State Technol ogfy, July 1984, pp. 111-115. A SMF

syst em has t hr etherreiiole aofiop oxeamle by @ lasey pafissn esnerabnitosierhspsy AEYPAYE™ ni ni nal
vol une, used for storin nd _transportin LKkpi S / ef.tes which
hol d t he wor kpi gec?&a?mflz% gﬁc?%%ﬁ?eélgeﬁfl%fgﬁom%eé{& ﬂg@geosfgﬁ%o oé&gs;i% %\%r kpi ece
processi ng ar eagnved i® KAFS HRAuAEHAdTMioEOtiathrbie 18RY exgusetnThesg5 i nsi de
the containers and enclosures (after having clean air sources) becone

mini ature cl Eanuswerdesportinus ¢:3)then eiched fway. ndbt semaning Photnesisi i Hisl

wor kpi eces and/ or_wor kpi ece cassettes from a | e [ | ut

cont am nat i on of°RqY&d upwoﬁﬁsﬁyﬁﬁ‘%ﬁa@ﬁ&e\ﬁgﬂ(}ﬁfﬁéﬁﬁ%&#g%%i%)%tg gﬁhﬁ‘g{eﬁc@@

envi ronnments. PCT/USOL/2118.1 El ectrostatic buildup on and di scharge from
reticles can damage or destroy the reticles, and concern about

el ectrostati c damagelthardettedwep therseefatenf thavetiele stran,athinsiransparent shect
geonetries get finer apd.the requir ts for reliability 5 co nor e
stringent. |i~ Eﬂ%@rﬂe Bieds H@W% &ég\g&g}sfanf:%axﬁw e%%ge %@ﬁ%ﬁgﬁeve
contacts on f&e 5 akihGlehSpHRAL ITHidenshie Hﬁfian?%léroﬁéb | st hat LitRE egtheost ati ¢
char ge fromtﬁec otlto% éurface of the ?eti cle. Thepghharge is then grounded
t hrough the podratiste willSherwutax Ifgcuscuridg thd exposun peasess saras nef thaffrstithén t he
reticle retainer jin %he odéﬁhe‘.l to dissipate electrostatic charge from
the top 10 surf REEFTRAOTPICH ORARG YPEON WHET charge fromthe top surface is then

grounded through t heggﬁgﬁzﬁ\ﬁcﬁtioﬁo#ﬂﬁ%ﬁ&& it & BgIvent baRMimiRHGbe

containers is that t must include static dissipative materials to

provi de a path partigleoflmdbsfaro theeswfage iof thechetigls drr wiichttbe tpapersuis gBE of t he
reticle. It | esirable that the shell be 15 tra arent.so .t hat...t he
reticle can %é %IEWQOGS@P}SW RETUSHRS SAH %%tie,m'{ﬁ‘%nﬂ Sﬁ@?lﬁt%?&t&%ke t he
shel | statical | y,gi58)Pah Rt elifdfe, SRE] or 3erd, EstitSRinh cir RORRAr ENCY.
BRI EF DESCRI PTI W@WWWN@ 50 Tﬁgﬁbrr’eosrentri nvention wi il now be

descri bed with tigfreticaohidhaan heterderawithgattem trahsfetenceranBuUiRe sgmicongductor

per spective view show ng contajner and reticl upport hani s
according to t hévaé?regwlﬁh?féﬁl’? %JVF?@WES@S%?%%CECE’F%F &Qgﬁﬁ%‘?‘é‘i}“é% ve
vi ew showing a %ggg&@ﬁl&lbauﬁﬁ% ftce 3Brid o] B ingAtBshsteR B HRCRHVIE o tHehe

reticle support ssipating an electrostatic charge fromthe top
surface of the reidlels ththeugmitdndugtor fabpand darivg Bsa@ERE Beirsticde pethepect i ve

vi ew of an enbodi nent of the present
' semiconductor fab.

In addition to exposing the reticle to airborne particulates, physical



1

VWO 02/ 0. 1311 PCT/USI | 1/21G8~ -5 invention illustrating the mechani cal
interl ock between the support colum and the retaining structure. DETAILED
DESCRI PTI‘QQI@OL\?\}(:_ present invention will now be described Nh@mmgﬁrence to
Figs. | an , ich in general relate to a container |ncrudl ng an

el ectrostatic dissipative (ESD) support structure for supporting a reticle.
Wiile the present invention is described with respect to a SMF cont ai ner,
it is understood the present invention may be used with any of various
containers for storing and transfering reticles 10 or sim | ar workpi eces.
Additionally, a preferred enbodi mrent of the present invention conplies
with, and allows conpliance with, all applicable SEM standards. Referring
nowto Fig. 1, there is shown a containér "100 conprising a shell 102

capable of mating with a door, 104 to_.define 31 seal ed Cig\S/é':ronmsnt 15 within

the container fisndingnfatgticlsduneiransbr cimysedanaage et ORMPRGEYHS not
critical to the | : | : b atch
mechani sm f or a?fﬁ%@mggéé&l¥%@\égﬁlté‘}%q@%ﬁlgQ@(E‘iluégékrr @%%ﬁ%@ﬁg%ﬁ%ﬁ (ﬁtlée door.
Such a | at ch negbadtickrusdemekisest the weticlewteiemdbicie. | at ches 106 whi ch may be

noved outward by laterally actuatin i ns. (hot_shown) on a |oad port on
whi ch the pod 20 is Badewiondider ‘&af%%\gém ﬁéh%@ffg\'ﬂ%%ﬁﬁtﬁéﬁ?f%@tﬁatf% Al ly

i nclude a | ocki i j . 1 : Thi s

| ocking mechani SPECLFRbicBh AR e ARRRIRG bR AR, e,
60/ 217, 204, entt $Mt, sySihF THENSMINETR 1M s ldeTélbp ddASKtbbEHEWARIt-Bitkard 0 Smi t h

et aL, filed on July 10, 2000 and owned &\iﬁt he owner_of the presegt-
i nvention. Det aCompany anddisclones ind). AnPaient dumhera s 323 Oand &> HéeBdn 8 ar e

TrRaNSPORTABL £ CEioRt s AT NER R G ettt PRSI PR ebes o ar
whi ch patent  MBrleda@{ddedhitbhdiiotmdfixt d@ig sboragdintl framspoitofithd woskgidues owner  of

the present application and which patent is incorporated bci/(é_reference in
its entiretylthethedugh tinh datwisatien peacesfo ol his PUTASE d¥ aggomplis A Paft, BYstatic

di sapative, durabl.e polynmer,. such as for ex le ¢ fiberafilled

pol ycar bonat e. qaﬁglag_%ﬁ{l%?%gm%tﬂgﬁggppgthraﬁggfdﬁaéﬁp%regh%%%%eg Iugﬁe%lfahé U fngl e

pol ymer, such ag d@p&rxfﬁ%g&ammunan%stmw@ﬂwceg R eddechfully figtiotagdengivef t he
reticle as expl ained hereinafter. an alternative to polycarbonate, the

door and/ or shetoltheraypripincehand Hyenswringatarartiqlesfeom Seamehient coBIQEREr i i ni de.
It is understoog t%at tma .door..and slpell i) beeftormed of other materials
in alternative YL eé‘.‘“%\}@%’r",f RV ure 10 of the present

i nvention theg the sl EMiP3yRae PrdvidesianGéancdpvizbidhént foil &fitleaby ueingmt eri al s,
The door and shell are preferably fornmed by injection nolding, but other
known ret hods ofmathvnlfac pfpasticle-dree gas whiph stcentrolied it ragnectiomation: 86 r

includes a retigle support chanism 110 unt.ed wi{ hi.n in i of the
cont ai ner 100. é@t"i‘ﬁ?eég% Bﬂ‘gr%f‘gﬁg ﬁaﬂ‘iag‘maﬁso ?'ﬁl%feﬁd}ggall_fBO%J]‘q%nﬁrﬁr?é{)S%éI e
supports 112 nountadl aleOddlbridedr Bde %ﬁ%&%ﬁtlé@‘ﬁsmm A PECANGLOGYi ROR
retainers 114 nounted to shell 102" Supports 112 and retai ners 114 of the
reticle support WeekERGASSETIE BRADSEER N VESEMANUEAGTUENG, A by Vb | y

positioned wthin.and renoved fr i ner. |00 event nent of the
reticle wi tm‘i t’ﬂﬁm@“ﬁéﬂaﬁr’f?@ﬁﬁgﬁ%‘?ﬁ%’ﬂwgﬁwgbo@l gﬂ'g\igg‘;\gi de a path
to ground for 20 el egtg\IEbthm hdd hedeih Ssinponentsi(NRchlo@cansinbotaomgsur f ace
of the reticle. In a prefefred enmbodi ment, the reticle supports 112 and
retainers 114 aemifiomhedunt, wmediobstorng arad trapspargngiwotkpiecpeandiar gssetiasg and

]? : 35 r ]9 ;s|t ?gldcgljl i Ihﬁqsllg»? tglr\&g@:pn%}:i%r,las G?IC %Qurgss pia%d %)\(/grn%lx:%sg %ropcgnmld

workpiece processing areas of processing equipment so that the environments

25 inside the containers and enclosures (after having clean air sources) become
miniature clean spaces; and (3) a transfer mechanism to load/unload workpieces

and/or workpiece cassettes from a sealed container without contamination of the



(° "PEEK"). It is understood that various other materials including

pol ycarbonate, 25 polyetherim de, or other conpositions may be used.
Reticle 112 may support the reticle any number o . chanf er
IS conveﬁ??@%@?ﬁ§ provi ded around a | ower edge of reticIeLE®@¥§Vﬁ65' WO
02/ 0311 PCT/ USO01/ 21fi 8~ preferred enbodi ment, the four supports 112 support
the reticle along the | ower edge chanfer, at the corners of the reticle. It
i s understood that other known nechani snms nay be used for contacting and
supporting the reticle on the pod door in alternative enbodi nents. For
exanple, the reticle supports may contact 5 the reticle along its edges as
opposed or in addition to at its corners,, and/ or may contact the bottom
side of the reticle. Wen seated on a |oad port, stand al one station or

ot her support structure, the pod is typically supported on registration
pins that nate WWT(BW?%@?}B%FGE%&?@W%X‘%H%% bott om surface of the pod door.

Q her registration f@ﬁ&&ws%ﬁicfwimpnﬂpaﬁd BRcidis: ROt RilicRsSWRRRAags et f ace are
known. 10 Wen seated on a support surface, electrostatic charges are
di ssi pat ed fr onddstrey thet¢tmtessand @neernfbath elecostaticalaniaga hashepmineraasingugh t he

reticle supports 112, throuygh the d door 104, through the registration
features suppor‘ﬁrFﬁj’n{YF@rsﬁﬁgg“ﬁ?]%e eg'i’r‘?stgﬁ u?%Gpéﬂ?éqqugﬁmpﬁfé%ﬂrag;bﬁayground.
1n addition tp ?écbﬂ)%tlﬂ{)l.% th?ﬁ HPPY boM@nfidif 'SRIFCh&is H4is 16R%A hatave! €
support 15 112 further i1ncludes a tab receiver 11 or receiving a tab
formed on the reaindottiver edmacteran fhbd retislee xygipaitnad then pgd eddoe rtodéissipate bel ow.

As best seen in Fig. 3, the tab r eceiver 116 conprises_a detent defined by
i nwardly sl opi n@le%troa@«wf@g& frpm ﬁ@%@%t?mﬁarfﬁwft%e Fetige: Tﬁesc?‘a‘igétl? ter:
retainers 114 i ekl i 1. [y : : upon
mating the pod ngrﬁglﬁcfetd\?\nh@ﬁél?ﬁlg pgggEiJggOSr@ﬂiﬂﬁi %ﬁdg{ralgag%go [ rreél?lfaglt&réll&e%t?v\o
retainers 114 eghehetichectetadieer én theped phell todissibhf: eMuitobtaiic chgmfrad thedopont ai ner
shell 102 by one or npre bosses 120 on the upper. surface of %{1 refi cles. A
chanfer is cHhverireabibe jetiskovihgshargs Bomdhetopspifae 1etga sepund ugh 105,
Each reticle re{h@i B8%h jpurther includes two end portions 122 provided for
contacting the upper chanfer of reticle 105, at the corners of the 25
reticle, when the pod &hwbicki ® ¢aivestional tdnielepaditadnegs i thabdhedshellenusgtticle in
pl ace when the pod is sealed.-It is understood that other _ known nechani sns
may be used foxinelide static skissingtive matgriginty nravide atnath o groupd o the stafifen t he

d i led V1 / 1 / ~ ik [
g(r)rboijismseﬁ? s? Fo?haé&egﬁgﬁe%%ﬁ éé Sﬁﬁe}géec egl%erf%é‘fcf%e rI{s_%_n%%/SﬂggfﬁE@%?ﬁ% Iﬁ}e{a} ]e)'? icle

al ong its edgestraspoRBOsEthabtheirbticlél i bovieved dfon iR dbwsider Howerwd/ the may
contact the top side of the reticle. The reticle retainers further provide
a current flow peents tharmakreths shelb stetieadly disspative elgad Migashefl apdredise itsp
surface of the {rgﬁs.g&]eﬁ In particular, the reticle retainers further

i nclude dissipative tabs 124 nounted to one or both reticle retainers,

whi ch tabs extend down over the sides of the reticle and into contact with
the respective tab receivers 116 on the pod door. hi pr ef err ed

enbodi nent, there are two BRIEK RESGRIHONOF I5E DRAWIRYaS each on t he ends
of one 10 of ,the retigle retainers. n .se d face,

el ectrostati %6 char gezﬁ%lpéesariltslﬁvﬁlgfoéld%f831Wt ﬁée% S&gi%g(ﬁr lggge?%an‘%ﬂt% tr?lgti cle
al ong a path thgewapstifemeaeds of the reticle retainer 114 in contact with
the reticle, through the dissipative tabs 124 on the reticle retainers to
the tab receivers 11BI@AREHds ¢ perspacivevippshewingaispaiaper akreticde suppertsupport s

to the pod door, throu t d I 4 .he 15 registration features
supporting the B’gal}anéﬁ?gg‘fcﬁP@ﬁ%ﬁoqlgg%ﬁgé?%‘{ebg?ri&’on features to gr ound. The
manner of contact be_Ff@@REtzhe_aﬂieﬁﬁfgaaF{ex\épedtiabsiei;z_Alow@g i &l ohakefericles 116
may vary in alternative enbodinents. [n one enbodi ment, each tab 124 is

slightly fle§bratainer and telyrageiveron therreticleisurpert fon dissipetingen glegtyostatic

perpendicular to its.20 lepgth..In ch.. nbaodi.nment.,. a_sl i ght
“interference, o ha[rgeefr81in&é? PO%fsuéfBB%?ﬁg? ﬁfgﬁitﬁrgﬂglé!fheﬁﬁf}_dggr’ﬁp 4Vi ded bet ween
the tabs and one of FRRUREMRMkL! Serdhbdiivf vieheof AD ehi®68inYéit of IBe phabnt When
the pod shell is mated with the pod door, each tab slides .




- - - -0 T N i
|

agai nst one of the sidewalls 117. Contact between each tab 124 and a
sidewal | 117 slightly deflects the tab. This interference ensures contact
bet ween t 25 and the tab receivers upon closing th this
enbodineﬁ?é(%ﬁgﬁ{abs 124 do not contact the bottom of theﬁggpggfﬁaﬁere t he
two sidewalls 117 defining each tab receiver nmeet. The reticle support
and/or reticle retainer may include a low WD 02/0-4311 PCT/USOL/ 2118-1
~g_ friction material, such as Teflon? to prevent the generation of
particul at es upon contact between the tabs and tab receivers. It is

under stood that other known schenmes may be provided for electrically
coupling the reticle retainers 114 to the reticle supports 112 upon 5
closure of the pod to provide a path to'gfound off of the top surface of

the reticle through th od dqor. For. exanpl j nstead of sli.din gainst a
si dewal | 117, tlﬁﬁen.tlopéﬁ tr3gye ?@F@ﬁaam? F%gﬁbﬁm%&}mp%ﬁcﬁ%gﬁ?vi ng
surface (not Sht%"?é\ha_ligfngts%cﬁn'@cei ving tab, which surface is capable of

defl ection. Thus, n~the pod shell is mated to the pod door, the tab
contacts the receiving surface to establish an 10 electrical coupling

between the tab and tab recei ve&ﬁ%’% the receiving surface
prevents the contact between th L er frominterfering with
the support the refd sL&nPRLURRA willBow B A&kBbSUPRIRFtderkb o BBl 1had i cl e
retainers 114. Althougéfﬁt 3 pr esent 1Pn?/enti on has been descrig'ed thus far
as supporting 1% whislyimgenecpal relewtiangohtiner atcluwlieg an elecodattetissimtisie t hat t he

present invention may be used tqQ firmy support_an | ectrostatically
di ssi pat e ot her (BAS)ISBPRUEESTUGW & {05 SUPROFHEA 1§ ?ledh’ﬁilﬁ’dﬁ%?r&?%g“’ﬁ‘ﬁﬂmtlF ansport .

Addi tionally, i &cshﬁ%e%%ﬁ{%gﬂotagymkﬁﬁai\ﬁgf IR 2GErsPOR R ERHAY Afion
curvilinear. In"Such an e Iment, the resdpective reticle supports and
retai ners woul dmagbeasdivigidatyoiveibacentaierafogketing ankinadsfaridfreticlel
continuously curved sidewalls configured to match the outer, circunference

of the workpl@cer similer Bioghpiesss Addeionally, apretomed prahodipentaf the,prgssny; |
herein, it shou u t hat | | S : 't?MtIo t he
enbodi nents her Jéﬁﬁlp[? |ns€(ﬂgoélzé3%@3r%ﬁguaéfogﬁ adr? gﬁﬁh%éag,slﬂthi ? ln&'% ﬁ)girllésamaen

nodi ficati ons nayndaedsrade thereto by those 25 skilled in the art w thout
departing fromthe spirit or sco%e of the invention., W) 02/0311 -10
CLAI M5 PCT/ USOL12168Referringynesp b Fig: dsthers is shows arqontpings 108 compising fi n a

SM F pod, conpri,sing., a first..s Ql.t,. St.r t
structure for STRIpG-Frrplertia Rk Sbiitel . fiheh Saka AURRAN
including: f1i4 styiffdhs @eafthe FiSstorfaCihditiansporaiigl a seEan d0s.aldogshgidtg sai d
support structure, creating a discharge Bat bet ween said retajning

structure and seiiticabigshepteset inyentipnedoord hgfrsatily inchidey e lishigechiEhent  of
the obj ect wit og?a}go%?n%Fllapgoij%zpqum%ﬁdaf%g&%eléﬁ ?&ﬁlg(a%%r.éucg'a 13g system

as recited in efnsaiad first cond suppo structures are

mechani cal |y i NhRERDNE Coffprivést fout hiedepbhdenp Caiclidoor06 WhicB. mdhee syotedm as
recited in Claim1l, wherein said retalni ngnstructure i s mechani cal |y
i nt er connect ed wittward byelagmally sstating ping (nog shopry ogypdeadposton whick e bod” g ai m

1, wherein sagjd.su rt .structure and i § d NiNg: t . are
formed of a Z{)Jbést ?f%%%al pEch f iatafungmc&i&pﬁgﬁ&@?@@%ﬁ!}ggﬁé@g ?aog{cg}tn%cal ly
di ssi pative nmat gfecRdnis®to #}Qvé}ﬁlﬁﬁﬁ@ﬁt%oﬁéhﬁngsﬁnﬁ@pédﬂﬂhi@lbcﬁﬁigﬁﬁéchmﬁmhi n a
SM F pod, conprising: at |east two support structures nmechani cal |l

[uc Yy
i nt er connect ed v disclosed inHé SSRrowishana! Batent Applicstippdic: 6AE 17 R84.cBfiEed:; and at

| east one retaip] [ I ~pt d WVl Lt SMLF pod

shel |, each sai déﬁﬁmm@‘ﬁ% I%%bglﬁlhr%’gf a dﬁ%\gglﬁgggglﬁq WO

. (12/0-4311 PCT/ W@%@ro&zo@darﬁaﬂmeaeyqlefdw@foﬂnémeehm. egdlpi ng sai d
support colum when thé SMF pod shell fornms a seal wth the SMF pod door,

creating a d2§cheleting foaarhalirmaiive datehingl meohasoe 2t showmfor exaraple & §.-¥.et ai ni ng
. structure, and further RYo8VEHLdnifed “SEALABLE TRANSPORTABLE CONTAINER
HAVING IMPROVED LATCH MECHANISM?”, to Bonora et al., which patent
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novenent of tile object within the SMF pod during SMF pod transport. 5 6.
The apparatus as recited in Oaim15, wherein said support structure and

sai d ret ructure are formed of a substantially rigi .
particul & 5839’:9% el ectrostatically dissipative materi al _WiﬁU%&%’%M F pod

for supporting an object, com prising: a pod door having an interior
surface, said interior surface having at |least two electrically conductive
colums nechanically interconnected with said interior surface to support
the object; a pod shell having an interior surface, having at |east one 15
electrically conductive arm mechanically interconnected with said interior
surface, each arm having tabs for engagi ng said columms; and a di scharge
pat h, created between said columm and sard arm when sai d pod shell engages
said pod door. 20 8. The SMF pod as recited in Cam wherein said arm
further retaingstaseigey & thenemes af dh%@ass%@ppplgﬁg%@gdsxghlah pstFbddr. 9.
The SM F pod as eC|t id colum and said armare
formed of a sub® o%?ﬁa?eﬁlbﬁg%q lgswéé%arflhgi& ating and electrostatically 25
di ssi pative nateri a|The1c€bnta?ne$MbEr €] ef%@blysi%ﬁﬁed bf Dgtatie) dihpatiot,, dueabipr i si ng:
WO 02/ U- 4311 - 12 PCT/U SU 1 /21 ~ a pod door having an interior surface,
said interior syraetesuraiashef Wpleélalat@?lﬁb@&ﬁﬂl?d polveribenatee Theicopigmer
mechani cal ly .i n 1600 he
PR e e R e R

having 5 el ect rdl@a&' doyalmmdhe:memlg%mhmiawa@ak;blymemlefmmagcumamth sai d
interior surface, each armhaving a first and second tab; and a di scharge

path, created tﬁwe Jaipalycarbomaic, eth@l deeri andéernshah avaysturtaer be frmshef second

tab of each ar 0l. ur Th E in

Claim 10, wher ‘gl:ﬁgﬁa@'ﬁ g’F@P |IeltS 3]‘#@"88‘?8‘?%8{1 B%éﬁ%}sl{al?% %)89 shel |
engages sai d po@dedbs otﬂigr m&i@ﬁalﬂ\ﬂ dfichgive @ﬁlbb@ﬂldnfh EHoigver @.is whragen said
colums further renove electrostatic charges froma bottom surface of the

obj ect. 15 13 dftthe wsgnmdera@nrtb@uthemlhl@ me&\rxp@momd@rséatw dispipptize ns
further renove el ect atic ¢ Sk fro face th ct :
The SM F pod asm?t(?(":‘ia ithlerﬁb?ﬁ %f?%’i%h‘/ g)g?iﬁéﬂé% nll,l?’?‘lt]l 1(?“1?3; ugrm 20
are formed of ayfeba{ARhathbds dﬂn%ﬂfachﬁwm%hteﬁwlaaéd ng and

el ectrostatically dissipative material. 15. A SMLF pod for supporting an

obj ect, conprising: Cantpindr kﬁ@duﬂhmmChgleawetlnk@mmTrE@ham%11Qmounfﬁ@t erior

surface having 25 four electrically conduetiye col s Echaniealdy

15 four reticle supports 112 mounted to or formed on door 104 and a pair of reticle

retainers 114 mounted to shell 102. Supports 112 and retainers 114 of the reticle

support mechanism 110 allow areticle to be quickly and easily positioned within

and removed from container 100, prevent movement of the reticle within the

container during container transport, and provide a path to ground for
20 electrostatic dissipation from the top and bottom surface of the reticle.

In a preferred embodiment, the reticle supports 112 and retainers 114 are
formed of a substantially rigid, low particulating and electrostatically dissipative-
material such as for example carbon fiber-filled polyetheretherkeytone
(“PEEK”). Itis understood that various other materials including polycarbonate,

25 polyetherimide, or other compositions may be used.
Reticle supports 112 may support the reticle any number of ways. A

chamfer is conventionally provided around a lower edge of reticle 105. Ina
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interior surface to support the object, said colums further renoving
ehgc;ggftatic charges froma bottom surface of the object; WO (12/0311
- 18-t a pod shell having an interior surfacg o nterior
surface Hg@%%éi% ectrically conductive arnms nechanically ﬁ%?gsygﬂﬁgcted
with said interior surface, each armhaving a first and second tab, each
arm further renoving el ectrostatic charges froma top surface of the
obj ect; and a discharge path, created between said colum and said arm when
said first and second tab of each arm engages said col um.
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and from the registration features to ground.

In addition to structure for supporting the reticle 104, each reticle support

15 112 further includes a tab receiver 116 for receiving a tab formed on the reticle

retainers 114 as explained in greater detail below. As best seen in Fig. 3, the tab
receiver 116 comprises a detent defined by inwardly sloping sidewalls 117.

Referring now to Figs. 1-3, reticle retainers 114 may retain the reticle in

position any number of ways upon mating the pod shell with the pod door. In

20 one embodiment, the two retainers 114 each include a base portion 118 which

is mounted to container shell 102 by one or more bosses 120 on the upper

surface of the reticles. A chamfer is conventionally provided around an upper

edge of reticle 105, Each reticle retainer further includes two end portions 122

provided for contacting the upper chamfer of reticle 105, at the corners of the

25 reticle, when the pod shell is mated to the pod door to hold the reticle in place

when the pod is sealed. It is understood that other known mechanisms may be

used for contacting and retaining the reticle in position when the pod is sealed
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in alternative embodiments. For example, the reticle retainers may contact the
reticle along its edges as opposed or in addition to at its corners, and/or may
contact the top side of the reticle.
The reticle retainers further provide a current flow path for the
5 electrostatic charge away from the top surface of the reticle. In particular, the
reticle retainers further include dissipative tabs 124 mounted to one or both
reticle retainers, which tabs extend down over the sides of the reticle and into
contact with the respective tab receivers 116 on the pod door. In a preferred
embodiment, there are two such dissipative tabs 124, one each on the ends of one
10 of the reticle retainers. When seated on a support surface, electrostatic charges
are dissipated from the top surface of the reticle along a path through the ends v
of the reticle retainer 114 in contact with the reticle, through the dissipative tabs
124 on the reticle retainers to the tab receivers 116 on the reticle supports,
through the reticle supports to the pod door, through the pod door 104 to the
15 registration features supporting the pod, and through the registration features to
ground. |
The manner of contact between the dissipative tabs 124 and tab recetvers
116 may vary in alternative embodiments. In one embodiment, each tab 124 is
slightly flexible so as to deflect in a direction substantially perpendicular to its
20 length. In such an embodiment, a slight interference, on the order of about 0.010
inches, may be provided between the tabs and one of the sidewalls 117 of the tab
receivers so that, when the pod shell is mated with the pod door, each tab slides -
against one of the sidewalls 117. Contact between each tab 124 and a sidewall |
117 slightly deflects the tab. This interference ensures contact between the tabs |
25 and the tab receivers upon closing the pod. In this embodiment, the tabs 124 do

not contact the bottom of the detent where the two sidewalls 117 defining each

tab receiver meet. The reticle support and/or reticle retainer may include a low
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10 10 10

friction material, such as Teflon7 to prevent the generation of particulates upon |

contact between the tabs and tab receivers.

It is understood that other known schemes may be provided for

electrically coupling the reticle retainers 114 to the reticle supports 112 upon.

closure of the pod to provide a path to ground off of the top surface of the reticle

through the pod door. For example, instead of sliding against a sidewall 117, the.

tabs may exert a force straight down on a receiving surface (not shown) of the

receiving tab, which surface is capable of deflection. Thus, when the pod shell

is mated to the pod door, the tab contacts the receiving surface to establish an
electrical coupling between the tab and tab receiver. The deflection of the
receiving surface prevents the contact between the tab and tab receiver from
interfering with the support of the reticle between the reticle supports 112 and
reticle retainers 114.

Although the present invention has been described thus far as supporting
a square or rectangular reticle, it is understood that the present invention may be
used to firmly support and electrostatically dissipate other workpieces within a
container during storage and transport. Additionally, it is understood that the
workpiece may be round or curvilinear. In such an embodiment, the respective
reticle supports and retainers would be modified to replace the angled sidewalls
with continuously curved sidewalls configured to match the outer circumference
of the workpiece.

Although the invention has been described in detail herein, it should be
understood that the invention is not limited to the embodiments herein disclosed.
Various changes, substitutions and modifications may be made thereto by those

skilled in the art without departing from the spirit or scope of the invention.
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1. An apparatus for supporting an object within a SMIF pod, comprising:
a first support structure and a second support structure for
supporting the object; and
a retaining structure, including:
first and second tabs, each first and second tab engaging
said support structure, creating a discharge path between said retaining structure

and said support structure;

7

means for preventing movement of the object within the

SMIF pod during SMIF pod transport.

2, The system as recited in Claim 1, wherein said first and second support

structures are mechanically interconnected with the SMIF pod door.

3. The system as recited in Claim 1, wherein said retaining structure is
mechanically interconnected with the SMIF pod shell.

4. The system as recited in Claim 1, wherein said support structure and said
retaining structure are formed of a substantially rigid, low particulating and

electrostatically dissipative material.

5. An apparatus for supporting an object within a SMIF pod, comprising:
at least two support structures mechanically interconnected with
the SMIF pod door for supporting the object; and
at least one retaining structure mechanically interconnected with

the SMIF pod shell, each said retaining structure having a first tab and a second

y

3
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10(nFFFOQ %, s%%(tgr%t@nd@clo%éﬁgﬁ e(rPgag’llng @& guéport column when the SMIF pod
shell forms a seal with the SMIF pod door, creating a discharge path between
said support structure and said retaining structure, and further preventing

movement of the object within the SMIF pod during SMIF pod transport.

6. The apparatus as recited in Claim 5, wherein said support structure and |
said retaining structure are formed of a substantially rigid, low particulating and

electrostatically dissipative material.

10 7. A SMIF pod for supporting an object, comprising:
apod door having an interior surface, said interior surface having
at least two electrically conductive columns mechanically interconnected with
said interior surface to support the object;
a pod shell having an interior surface, having at least one
15 electrically conductive arm mechanically interconnected with said interior:
surface, each arm having tabs for engaging said columns; and
adischarge path, created between said column and said arm when

said pod shell engages said pod door.

20 8. The SMIF pod as recited in Claim 7, wherein said arm further retains the
object when said pod shell engages said pod door.

9. The SMIF pod as recited in Claim 7, wherein said column and said arm.
are formed of a substantially rigid, low particulating and electrostatically

25 dissipative material.

10. A SMIF pod for supporting an object, comprising:
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apod door having an interior surface, said interior surface having
four electrically conductive columns mechanically interconnected with said
interior surface to support the object;

apod shell having an interior surface, said interior surface having
electrically conductive arms mechanically interconnected with said interior
surface, each arm having a first and second tab; and

adischarge path, created between said column and said arm when

said first and second tab of each arm engages said column.

11.  The SMIF pod as recited in Claim 10, wherein said arms further retain
the object when said pod shell engages said pod door.

12.  The SMIF podrecited in Claim 10, wherein said columns further remove

electrostatic charges from a bottom surface of the object.

13.  The SMIF pod as recited in Claim 10, wherein said arms further remove

electrostatic charges from a top surface of the object.

14.  The SMIF pod as recited in Claim 10, wherein said column and said arm
are formed of a substantially rigid, low particulating and electrostatically

dissipative material.

15. A SMIF pod for supporting an object, comprising:

apod door having an interior surface, said interior surface having
four electrically conductive columns mechanically interconnected with said
interior surface to support the object, said columns further removing electrostatic

charges from a bottom surface of the object;
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electrostatic charges from a top surface of the object; and
5 adischarge path, created between said column and said arm when

said first and second tab of each arm engages said column.



