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i0 CROSS REFERENCE TO RELATED APPLICATION
This application is related to United States Patent Application Serial No. -
09/272,132, entitled, “SMIF CONTAINER INCLUDING A RETICLE
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 of the present application.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a standardized mechanical interface

20 (SMIF)container for transferring workpieces such as reficles in a semiconductor
or reticle fab, and in particular to a container including a static dissipative
support structure mounted to the confainer shell and grounded to the container
door for dissipating static electric charge from contact points on the top side of
the reticle.

25
Description of the Related Art

Semiconductor devices are made up of as many as fifty individual




10 CROSS REFERENCE TO RELATED APPLI CATI ON This application is d
Uni.ted States Patent Application Serial No. 09/272,132, ent| zﬁﬁéﬂ-ﬁ
CONTAI NER | NCLUDI NG A RETI CLE SUPPORT STRUCTURE", to Bonora et al., which
appl i cati ORy¢ grdsGOr porated by reference herein in its gitdshfigsand which
application is assigned to the owner 15 of the present application.
BACKGROUND OF THE INVENTION Field of the Invention The present invention
relates-to a standardi zed nechanical interface 20 (SMF) container for
transferring workpi eces such as reticles in a sem conductor or reticle
fab, and in particular to a container including a static dissipative
support structure nounted to the container shell and grounded to the

contai ner ~door for dissipating static ekectric charge fromcontact points
on the top.side of the reticle. 25 Description of the Related Art

Sem conduct or depittsesd layers pfstlisonsilisen cosapitindy andmetals: Dutingdhibricetioalof 10 JAN
2005 WO 02/0431. FCE%U% Heé&t 4fcx?§§c¥1%ﬂﬂ§§él‘liﬂ%§q£ Sonth e%!oklla gl%%aﬁle&' con
conpounds and netals. v i i'on of hese devi ces, e pattern for
each of these | ayesti®lei s\mﬁmalanepltmaﬂyaiemm&tmb omrhiehapﬂttemhés reticle is

Bhot o1 |  hogt aphy ooR GRRAPY B sRseRCg alier i Gafres, MRpagir Aok 5 o
of phot or esi st 5s«:tspnaiore@ﬂtlefppﬁe@ckﬂ@mnmasta&eﬂiaémﬂkeméraaﬂer th“ébmeaaf ter, the

pattern for a particular layer to formed gn a sem conductor wafer is
transferred ont oforgRatipggs! W%t°§§f?1&°§€&%$&l@nﬂ‘§/ma”? afeds U3y {f HYener at or

or e-beam AfteryRalicRlal forSRAGNIEDY QIlsé%Baﬁé%?gd?x@ﬂi&E@é-béén Afe paieRpsed
portions of the photoresist are Tenoved | eave t he unwant ed portions of

t he chrone | ayer gegptierdn mmebﬁomﬂstuﬂlﬁmxpéﬂ?d mertions 9f the pheteresistched away.
- The remai ni ng phl%in%(/gfﬂo%avle ﬁletlg%ted portions of the chrome layer exposed. These

10 unwanted portions are then etched away. The remaining photoresist is then

removed in a process which leaves the clean pattern on the surface on the reticle.

In order to keep the surface of the reticle clean, a thin transparent sheet

called a pellicle is mounted a short distance away from the surface of the reticle

15 containing thepattern. This ensures that any microscopic dust that settles on the

reticle will be out of focus during the exposure process so as not to affect the
pattern formed on the silicon wafer.

During fabrication of the reticle, it is important to minimize airborne

particle fluxes onto the surface of the reticle on which the pattern is being

20 formed, as any such particles can corrupt the pattern. Even after formation of the

pattern and affixation of the pellicle, larger, or macro, contaminants can settleon

the reticle which can interfere with pattern transference onto the semiconductor

wafer. It would therefore be advantageous to shield the reticles from the external

environment during reticle fabrication, during transfer of the reticle from the

25 reticle fab to the semiconductor fab, and during usage of the reticle in the

7 semiconductor fab.

In addition to exposing the reticle to airborne particulates, physical




renoved in a process which | eaves the clean pattern on the sugface .o ﬁge
reticle. In order to keep the surface of the reticle clean, ‘E taub&N fﬁ
transparent sheet <called a pellicle is mounted a short distance away from
t he surfaceyvobyda reticle 15 containing the pattern. Thheengses that any
m croscopi ¢ dust that settles on the reticle wll be out of focus during

t he exposure process so as not to affect the pattern fornmed on the silicon
wafer. During fabrication of the reticle, it is inportant to mnim ze
airborne particle fluxes onto the surface of the reticle on which the
pattern is being 20 formed, as any such particles can corrupt the pattern.
Even after formation of the pattern and affixation of the pellicle, |arger,
or macro, contamnants can settle on th&-reticle which can interfere with
pattern transference onto the sem conductor —wafer. It would therefore be
advant ageous to Baidingofageticleduring ansfer epm sy dlamageayrptigle. (ORMMSARSHt duri ng

reticle fabricat g, hRBaddigrstiBts iRliuddieraffild Gh&rok i tgeticle fab
to the sem conduct or agéé“tg, anéﬂ%%]rlhng usgge o¥c tdﬁe rgtt?%aé clﬂﬁg%ﬁle

seni conduct or f athe réticlenaiufi cricking pHthe xghioksiandfort pedliclet i cl e t o ai r bor ne

particul ates, physical AN 2005 02/.04311 BCT/ USO01/ 21684 -3 handling
of a reticle during fhr] 3%‘2 ‘él’cr’nlﬂgéﬂr‘g?fgr abd?atﬁ%fgl%re Or?kel}oivv@?cégto%ojﬁnn&%aﬁséﬁuses of
damage when hahdivbikgietebuchlagsniiconductie wafersakinp e sandatdandchasdabibiefat] schar ge
onto* the reticle, d crackj the reticle and/ o ellicle. |n a

semi conduct or waf" a_B’,’Stqn%‘ Jll‘geg'?lﬁ@r @F@?‘ew%_rf%\)ﬁ"]fegd@t%? e‘glr‘?gﬁjta? fsfer 5
wor kpi eces such @sms@irbaddsbissbdin U Pafeht Nishiitgs £5321F0 did 415333 amhe al

interface, or SMF, system The SMF system was devel oped by the
Hewl et t - Packard pwat\:fysmsyaﬁew togedyce particls fhuyesopterw §8chas32 970 and

4,534,389, The  j@iei08@siiochamirial it did il BENEG MRIchichlyfeckd Uxes ont o

wor kpi eces such as reticles and sem conductor waf e‘rs.durl_ng st orage and
transport of Iithethiugk ficclobrication plecessgThisrpuposbid awvinplichpd,ds ees,. byThi s

purpose is. acco r%c'eéhﬁnqgaquerixs%ﬁg t’dm%yg storage and transport, the gaseous media (such

as air or nitrogen) surrounding the workpicces is essentially stationary relative

to the workpieces and by ensuring that particles from the ambient environment
do not enter the immediate workpiece enviromment.

15 The SMIF system provides a clean environment for articles by using a
small volume of particle-free gas which is controlled with respect to motion, gas
flow direction and external contaminants. Further details of one proposed
system are described in the paper entitled "SMIF: A TECHNOLOGY FOR

- WAFER CASSETTE TRANSFER IN VLSI MANUFACTURING," by Mihir

20 Parikh and Ulrich Kaempf, Solid State Technology, July 1984, pp. 111-115.

A SMIF system has three main components: (1) sealed containers, having
aminimal volume, used for storing and transporting workpieces and/or casseties
which hold the workpieces; (2) enclosures placed over access ports and
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




mechani cal ly ensuring that during storage and transport, the gaseous nedia
(such as air or nitrogen) surrounding the workpieces is essenl‘ligI\IjAN 20[]5
stationary relative to the workpieces and by ensuring that particles from
t he anbi ent environment do not enter the inmedi ate workpi ece environnent.
15 The SM F system provides a clean environnment for articles by using a
smal | - volune of particle-free gas which is controlled with respect to
motion, gas flow direction and externalgqcontam nants. Further details of
one proposed system are described in the paper entitled "SMF. A
TECHNOLOGY FOR  WbiBR:&ARRE Idmal BANSRERt.N VLSl MANUFACTURI NG " by M hir 20
Pari kh and Urich Kaenpf, Solid State Technol ogy, July 1984, pp. 111-115.
A SM F system has t hridectiosiptic bwldypwarmnd dischyree damergtideneani ¢aarege ohaving  a
m ni mal vol une, :SLOL | ' rik pi or
cassettes which ho ﬁfﬁg&%é@%g%éﬁgaﬁo?z a%?\{: 8;218:;%% Hé?%%gg&éé}g? access
ports and wor kphegsentprassskiinggametiss gft fiperaoe sirayireumitspivertiabidoy t hat t he

envi ronnments 25 ,j nsi t i ners and .e Sures fter having clean
air sources) becggg‘(zlhgﬁoﬁ?g?ﬁ ée}&'c ean o ‘88&%%80‘{533‘ éq?ﬁo‘évﬁstf’&ﬁv?rechani sm
to | oad/ unl oad vwnipitiee esntaatmndhothe wotikpisapgore as gt pels ddoromn dissgad ed

cont ai ner without contam nati.on of the 10 _JAN., 2005 -4 workpi eces from

external envi ronﬁar‘épﬂf’%?t’cghér& ﬁ8’j§’ttg‘f P@%qu@ﬁ?)‘[’\%ﬁe Eﬁqﬂledpéec%‘ﬁ\%@és ‘ﬁ?‘bm_ reticles
can damage or  dg&indeythidigh thetpb& &S, Sidilekye enfiaéie 3bRAtis £é pRVidesbat | ¢ damage
has been increasing . in recent years as_device geonetries get finer and the

requi renents forthg Efislapgiainer {n thepechibell trodiesingterslagirstatio chasgeclotm dittPonal  SM F
pods, it is knowdi@ ofa¥QetickOTEGhIsY FomARt gfséffaegisttﬁte% %&ﬁlh&i fhroaiPPort in

the pod door to dissipate electrostatic charge fromthe bottontsurface of
the reticle. Thehepadrshellis then grounded through the pod door. Sinilarly,

conduct ve contact s o SuRERESH Ry e kRt 08k AU Po9, SPell
charge from t he ihdlesstatic alissipativetthaerialy ouproede & Ipaithuwg bround for the static
charge from the top surface of the reticle. It is desirable that the shell be
transparent so that the reticle can be viewed from the outside. However, the
agents that make the shell statically dissipative cloud the shell and reduce its
transparency.
SUMMARY
In accordance with the first aspect of the invention, there is provided 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;
means for preventing movement of the object within
the SMEF pod during SMIF pod transport.

In accordance with the second aspect of the invention, there is provided
an apparatus for supporting an object within a SMIF pod, comprising:

at least two support structures mechanically interconnected with the




the pod shell. A drawback to conventional reticle containers is{fh h
shell nust include static dissipative materials to provide a aLphEp%N 2005
ground for the static charge fromthe top surface of the reticle. It is
desirable that the shell be transparent so that the reticle can be viewed
fromthe outside. However, the agents that nmake the shell statically

di ssipative cloud the shell and reduce its transparency. SUWARY In
accordance with the first aspect of the4hnvention, there is provided an
apparatus for sugﬁﬁétin an object within a SMF pod, conprising: a first
support structur Boddagp fo sppetimg dietobistt #ik ure for  supporting the

obj ect; and a retai ni fgagbhdielatif srhfGt Hlbically iitloRGe$RARME tabs, each
first and second tab engaging said support structure, creating a discharge
pat h between sai ®ViFaodstallnggck said retaining stragiere baving aslypigdrand gsecged @be; means
for preventing | 1 hi ke i.hg SM F pod
transport. In aggér a%%%géF@Eﬁfﬁggggé%ﬁgb 5%?@&%%’tfm?$ﬁ@3ﬁ??§ﬂ, there is
provi ded an appiamatamsalfvith thaiplddf pediipor reatjgectischirghpath bet@bMnfsadod,
conprising: at |east, two suppor.t st.ructyures nmeghani cally . nterconnected
with the 10 JAN 8o gy dolgrid rdalping supciie oid SRHSTPeYdPRe obj ect: and at
| east one r et ai nhe\@mshtiof tHe wbRctEthahe SMIF yod dikiag SONMPpad easpiirt h the SM F
pod shell, each said retaining structure having a first tab and a second
tab, said first and second tab engagi ng said support colum when the SMF
pod shell forms a sgplcciiiidie Wig aRMhid Rct PME inveAtRALl hRg iPpeiia&har ge path

bet ween said support structure and said retaining structure, and further
preventing MIF pod for supporting an object, comprising:

a pod door having an interior surface, said interior surface having
ét 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
electrically conductive arm mechanically interconnected with said interior
surface, each arm having tabs for engaging said columns; and

a discharge path, created between said column and said arm when said

pod shell engages said pod door.

In accordance with the fourth aspect of the invention, there is provided a
SMIF pod for supporting an object, comprising:

a pod door having an interior surface, said interior surface having four
electrically conductive columns mechanically interconnected with said
interior surface to support the object;

a pod 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

a discharge path, created between said column and said arm when said

first and second tab of each arm engages said column.




nmovenent of the object within the SMF pod during SMF pod tfans
accordance with the third aspect of the invention, there is i)ﬁodj &dzm%
SM F pod for supporting an object, conprising: a pod door having an
interior surface, said interior surface having at |east 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 electrically conductive arm-fibchanically interconnected with
said interior surface, each arm having tabs for engaging said colums; and
a discharge path, created between said colum and said armwhen said pod
shel | engages sai d podladtomance vithabe Bfiflamed ofiteintchtor, @ierd i pasiiegh of the

i nvention, therg\ﬂ\’[ﬁ:d@ﬂ VI ded a SNL“e@t pod for supporting an object,
conprising: a p SYPRAGIIEN ORICEl $RPIISINET ace, said interior surf ace
having four el ectrigabd Modt PASIHE S MBriEOLARS B Gika0F Sabd/haviN %%&Dnnect ed

with said interior surface to support the object; a pod she havi ng an
interior surfaceleckigatly jqendictive co cacthagic @B@anep'@élwyh cerduct i ve

arnms mechani cal I; rga@; ch arm
~having a first alxn secondﬂ) fith b;egtdl sc%ar ge%%#e cr e%?&% ween said
col um and sai dcamwﬁtmmab@todlsuffmesﬂ‘ﬂarmujestecond tab of each arm engages
said colum. 10 JAN 2005 -4b In accordance with the fifth aspect of the
invention, there is @m@diahébl havinglh Finfstier fufaces Usajdlo mbrioy senface Hjaeing ,
conprising: a POy an |nte surface id.interior surface
havi ng four el ect cl’gl%gg Icyntl:lgn U Ve é@?ﬂnﬁéﬂtﬁggﬁﬁfgaﬁqffﬂ/s (ﬁfnéefrﬁ’f)nnect ed
with said intersurfacessichae Ha@mglarﬂmratndtsb@mdbﬂse‘ach &l flrthel refiBeing ur t her
removi ng el ectro?tatl c. charges from M]om surf%ce of the object;
ctrostatic chargesTrom a top surface ¢ object;
a discharge path, created between said column and said arm when said

first and second tab of each arm engages said column,

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described with reference to the
drawings in which:

FIGURE 1 is a perspective view showing a container and reticle support
mechanism according to the present invention;,

FIGURE 2 is an enlarged perspective view showing a tab on the reticle

retainer and tab receiver on the reticle support for dissipating an electrostatic

charge from the top surface of the reticle through the pod door; and

FIGURE 3 is a perspective view of an embodiment of the present




a pod shell having an interior surface, said interior surface hﬁnlm
el ectrically conductive arns nechanically interconnected wth sabdvi el’ﬂ@ﬁ

surface, each armhaving a first and second tab, each arm further renoving
el ectrost atwo ogi@iiges froma top surface of the object; pagusidissehar ge
path, created between said colum and said armwhen said first and second
- tab of each arm engages said colum. BRI EF DESCRI PTI ON OF THE DRAW NGS The
present invention will now be described with reference to the drawings in
which: FIGURE 1 is a perspective view showing a container and reticle
support nechani smaccording to the present invention; FIGURE 2 is an

enl arged perspective view showing a tab on the reticle retainer and tab
receiver on the reticle support for dissPpating an electrostatic charge
fromthe top surface of the reticle through the pod door; and FIGURE 3 is a
perspective vi ewityentips iBysraiingteemedhanieal mtqsloghsksiyeen the syaporbebenand o2/ 04311
PCT/ US01/ 21684 - 5. i | Llustrating the nmechanical interlock between

t he support col uﬁnﬁrg't%@ﬁ%tsﬁgc%’t ai ning structure. DETAILED DESCRI PTION 5 The
present invention will now be described with reference to Figs. 1 and 2,

i sei pati ve (ESD) support ot r o aALPRBSCKEEONT 2 EC I Cre” Wil e the
present inventgson is Thtasaenthedwidnivill espeoiesdibedwBMcfrawatdigidrandi t i s
under st od e phecent o IYenl Lo T B etk LD BOBEIRELNS e
Additional ly, a pighenpsRe seihediisRipofingbh@icR! SBERlithe drédéRiThveailorcionl i es
with, and allows conpliance with, all applicable SEM standards.
described with respect to a SMIF container, it is understood the present invention
may be used with any of various containers for storing and transferring reticles
10 or similar workpieces. Additionally, a preferred embodiment of the present
invention complies with, and allows compliance with, all applicable SEMI
standards. )
Referring now to Fig. 1, there is shown a container 100 comprising a
shell 102 capable of mating with a door 104 to define a sealed environment
15 within the ‘container for storing and transporting a reticle 105. Although not
critical to the present invention, door 104 preferably includes a latch mechanism
for allowing the shell 102 to be removably coupled to the door. Such a latch
mechanism comprises four independent latches 106 which may be moved
outward by laterally actuating pins (not shown) on a load port on which the pod
20 is seated. Such a latching mechanism may additionally include a locking
mechanism to prevent unwanted openjﬁg of the pod. This locking mechanism
is disclosed in U.S. Provisional Patent Application No. 60/217,204, entiiled,
“SMIF CONTAINER WITH LATCH LOCK MECHANISM?”, to Smith et al.,
filed om July 10, 2000 and owned by the owner of the present invention. Details
25 relating to an alternative latching mechanism are shown for example in U.S.
Patent No. 4,995,430, entitled “SEALABLE TRANSPORTABLE CONTAINER

HAVING IMPROVED LATCH MECHANISM?”, to Bonora et al., which patent

4




Referring nowto Fig. 1, there is shown a contai ner 100 conpHigi |1
102 capable of mating with a door 104 to define a seal ed envir‘lri;n‘:létﬁ1 2%

within the container for storing and transporting a reticle 105. Although
not criticavobbessire present invention, door 104 preferabbgrisckisges a | atch
mechani sm for allowng the shell 102 to be renovably coupled to the door.
Such a latch nechani sm conprises four independent |atches 106 which may be
noved outward by laterally actuating pins (not shown) on a |oad port on
whi ch the pod 20 is seated. Such a | atching nechani sm nmay additionally
include a | ocking mechanismto prevent unwanted opening of the pod. This

| ocki ng mechanism is disclosed in U S. Provisional Patent Application No.
601217, 204, entitled, "SMF CONTAI NER WTH LATCH LOCK MECHANI SM', to Snith
et al., tiled on Jul ?déo 2000 ang wned by [;e owner, the resent
invention. Det ai }Ss"t‘s’E@X Foathernyres © IPfeéFIHa't‘HP gatipn, 2pgh “ﬁﬁc n‘Fsm are
shown for exanpl §cbpotdied by retabRa NG exdlir 430, entitled " SEALABLE
TRANSPORTABLE CONTAI NER VI NG | MPROVED LATCH MECHANI SM', to Bonora et

al ., which patent 10 ﬁhwoetamsrwgymnlyfmﬂegetwmemat‘& fgablesi gned to
t he owner of the £lnateS rated by
reference in itsp‘gei%ﬁ&?g%chg%%é?ﬁﬂ %gleﬁggﬁt al nepgﬁoor |ése' g]rlée g?%%?y f or med
of a static. di %aﬁaﬂuwpfedblyefmrxed Oﬁmﬂn}m’ﬁc polyweh sad af polyestbongtegandds bon
fiber-filled polycarho The [ rapl y forned of
a durabl e pol yme%{1 {(}%% thf)cweyWl ﬁ’a 5“‘8#& e’x%m@?éeﬁerg %éegl I‘%w he vi ew ng
of the reticle aﬂtmbatmpﬂyda&;bmt@alﬁet &cror aﬂ&oﬁshellaﬁatyemﬁai b ¢orined of

pol ycar bonat e, e door, and/or she] | furth e.for | anme
retardant pol yet @P‘?Waﬁ‘%‘ntﬂoﬂyehé etéﬁ St"ﬁ‘éﬁ’ 'Br% %B'i‘qie%ﬂgm?ﬁé may be

formed of other fEah&T dhtfer dteAdls Bl MBIk R HHIARIARN HowedddMBY Bfoaturé 1S a
feature 10 of the present invention that the shell 102 need not incl ude

static dissi phliofhe present frgragion feas theodell 4R nedaior inglude patés dpsingfiye f or med by
injection nol di ng.; B The door and shell are preferably formed by injection molding, but

other known methods of manufacture are contemplated.

Container 100 further includes a reticle support mechanism 110 mounied

within an interior of the container 100. Reticle support mechanism 110 includes
15 four reticle supports 112 mounted to or formed on door 104 and a pair of reticle

retainers 114 mounted o 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.

Tn apreferred embodiment, the reticle supports 112 and retainers 114 are
formed of a substantiallyrigid, low particulating and electrostatically dissipative
material such as for example carbon fiber-filled polystheretherkeytone
(“PEEK™). It isunderstood 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




ot her known net hods of manufacture are contenpl ated. Cont ai r;’eu é%(ﬂfmger
includes a reticle support mechanism 110 nounted w thin an &%t r t he
contai ner 100. Reticle support mechanism 110 includes 15 four reticle
supports 1hRowpumiied to or forned on door 104 and a pairp@f/udeehiced €
retainers 114 nounted to shell 102. Supports 112 and retainers 114 of the
reticle support mechanism 110 allow a reticle to be quickly and .

easi | ypositioned within and renoved from contai ner 100, prevent novenent

of the reticle within the container during container transport, and
provide a path to ground for 20 electrostatic dissipation fromthe top and
bottom surface of the reticle. In a preferred enbodinent, the reticle
supports 112 and retainers 114 are forméd of a substantially rigid, |ow
particulating and electrostatically dissipative nmaterial such as for

exanpl e carbon f PE&Eref prbedimen; thefoResuapatis Lk £5pperbthe retipieplong the jqwer g

understood that ¥afl Akffepldele dRR I MeSrelils! e RARSUYE BPORGKBown 25
pol yet heri m de, or other conpositions nay be used. Reticle supports 112 may

support the reti 8icehanisms mgpribe usedffongpptactivg and yaprotingithe rebiele emthiedad) | y
- provi ded around i.C I : 02/ 04311
PCT/ USO1/ 21684 - %5%@%‘?@%%%5%’3%%%%& eg‘%gpl?’é%rrg%%egsﬁéﬁ%%%?gﬁﬁéport t he
reticle al ong § hthekaisteralongity edgeharpposed at inbddtiqop adtssomkrst dnd/oralaycl e. It is
under stood that other. kno Techani be ysed.for contaciing and
supporting the rgﬁ%i@egﬁ %@H%%ﬂgerﬁﬁg%’ ﬁﬁ‘gﬁfe‘f‘ Hﬁﬁf‘ﬁ?gpgﬁ’b%a&?ﬁ’t’ﬁ s. For
exanpl e, the ret jedod of diheOsubforn@Mmce)tha @bd & tipiclly slppoitel dilrofigratibs edges as
opposed or in addjtion to at its cornpers, and/or _nm cpg)at act the bottom

Yy
side of the retiPngthaigpatyincangspepdgie sloty padoliorr surfage ofithe noddars- OBst i on or

ot her support st fdirbtiod, fedtfi@s R uppdrtingRh€ féd ¥n 8§ YRS ls8Facehrd Bfbwil I at i on
pins that mate in correspondi ng sl'ots on a bottom surface of the pod door.

~Cther * regi st Hat Woan seated op a surpert swfpspstaciapticwbargrsaraghissipated fparthe sur f ace
gir gs :(gg‘t""; ’ %?O\r’n\y‘tﬁ’ gﬁ?%ﬁge 8P rSIRPAGAe £ PhthHiSuatthE GLdcRShidphids FAT ges are
through the pod door 104, through the registration features supporting the pod,
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 bestseen in Fig, 3, the tab
receiver 116 comprises a detent defined by inwardly sloping sidewalls 117.
Referring now fo 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. Bach reticle retainer further includes two end portions 122
provided for contacting the upper chamfer of reticle 103, at the commers 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




bottom-surface of the reticle along a path through the reticle p
112, through the pod door 104, through the registration featuiituﬁghfioﬁs
supporting the pod, and fromthe registration features to ground. In

addi tion tavebvyustiure for supporting the reticle 104, eagdvieicése support
15 112 further includes a tab receiver 116 for receiving a tab forned on
the reticle retainers 114 as explained in greater detail below As best
seen in Fig. 3, the tab receiver 116 conprises a detent defined by
inwardly sloping sidewalls 117. Referring nowto Figs. 1-3, reticle
retainers 114 may retain the reticle in position any nunber of ways upon
mating the pod shell with the pod door. In 20 one enbodinent, the two
retai ners 114 each include a base portidir 118 which is mounted to contai ner
shell 102 by one or nore bosses 120 on the upper surface of the reticles.

A chanfer is coreRemeiraiempodiments. ok cxpenin dheartidpsirinereryeoppchiat i cl e 105.
(Each reticle 1 elafiptiohk!i Bides hGHURr i Qucklh B Il Ofers BRoibflY | ded for

contacting the upper ¢ 0 ticle 105, at the corners of the 25
reticle, when thenpodhstepiside pbthetatield. t o t he pod door to hold the reticle in
pl ace when the pod i.g _seal.ed.. 1t i ﬂg d mechani sns
may be wused for cont@gtﬁeﬁéglgéﬁt ‘F’Icsat%t%iq E’fiﬂée)q"r (é‘%rlp%f ﬁ%ﬁ%&g@f:@%&n when t he
pod i s seal ed 51 QlebAbbtRA00ha\ OO Bt tHk tRCIEHGOAT tRd p8dle. In partivulat,ttler nat i ve
enbodi ments. For exanpl.e, the reticle retainer contact the. reticle
along its edges rﬁg")i%f?g"ﬂgeé%l%ﬁtseﬁ ‘ﬁdﬁ‘g‘ij&‘fﬁl Vg @%ﬁﬁ%‘”&tﬁ‘? E?e?r?,org’ﬁgll or may
contact the top rgfidkereBindd) ¥hich idbs bftendl@fvnl et Bk gidedfahdwetidle bnd infker provi de
a current flow path for the 5 electrostatic charge away fromthe top

surface of the reenieeveth o rgspgotive b apceiverd 10 og thegiod dogh g™ t her
i ncl ude di ssi patdyR iR ks ird THY Mcggissﬁiﬁaftﬁg £b0124DQHeRachoB tlcch® JEsdedl NeT S,

whi ch tabs extend down over the si of the reficle and into contact with
the respectivid tedthereiia¢ setainsrs] Phop nealddeonpouppetiontiacerelestrpsiaticabirees
enbodi ment, t her.g, &l Goatdlrot i oof sHthA it Fed APRoret panPMfnBRER AR the ends

of one

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 reficle 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 coniact between the dissipative tabs 124 and tab receivers

116 may vary in alternative embodiments. In one embodiment, each tab 124 is

slightly flexible so as to deflect in a direction sﬁbstanﬁally 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 cach 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




10 of the reticle retainers. Wen seated on a support surface,
el ectrostatic charges are dissipated fromthe top surface oﬁ G R&AtN?tzuﬂﬁe
along a path through the ends of the reticle retainer 114 in contact with
the reticl ewotolyo@gugh the di ssipative tabs 124 on the repégh@inssai ners 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 receivers 116
may vary in alternative enbodi nents. In one enbodi nent, each tab 124 is
slightly flexible so as to deflect in a direction substantlally
perpendicular to its 20 length. In such-&n enbodi ment, a slight
interference, on the order of_about 0.010 inches, naybe provi ded between
the tabs and one fFionmtesilgidiar Seflop? tepicyenihe &@erah%%ﬁwgla%uﬁ%t when

the pod shell is JRL&UMWellinl BBs RRGSRPLver€aCh tab slides against one of
the sidewalls 117. Contact between each tab 124 and a sidewal | 117

slightly deflects t helttigbundmsiosd thatestheriowon whenesemay dist providebtforeen t he
tabs 25 and the t | gsi F:Q ment, the
tabs 124 do not %g °¥ﬁﬁnsgotﬂ€?%lﬁ1ﬁo%§]fl e%‘gﬁetﬁg%\t/vﬁle%eﬁ lffvxgggﬁ dewal S
117 defining eé&c hlosmrabfthepmitvgrovnbepathﬂ&momﬂbffmlfﬂmmprsprfadeoﬁthdte{oncler eticle
retai ner may include AN 20Q5.\WD 11 PCT/ USO1 4 -9
friction materi oW} pg d‘ﬁé'f YR b‘?sée\?‘g?ésgg'ﬂga%’éarséq Gﬁﬂfﬁ‘

particul at es UpORabs &RNLREEa iaﬁie\&&aghttda@ntoﬁlaseoanﬁlgtsahadeqmlsmﬁg ofte 1S
under st ood t hat other known, schenes provi ded for electrlcally

coupl ing the ret F@P@mg&bawh@héﬁafamtcap%}?@f fefferlione Thyp seen e pedshelion
closure of the p@s@nﬁt&ﬂﬂartﬁ’é%dﬁedo%rﬁﬁétﬁbhﬁlt&fsqwﬂcl ns%gﬁfa%‘%ésﬁﬂhsﬁ%f ace Of

the reticle through the pod door. For exanple ead of sliding against a

si dewal | 117, lﬂhélecma%szomﬂylgé»@@rqenéhef@b@ed tobrrageiyier. dbovdefestion pEESI vi ng
surface (not_ shoyak ol 4R SRR Wbl b SYULFES eSbeal © of

defl ection. Thus,
: mterfenng 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
15 asquare or rectangular reticle, it is understood that the present invention may be
used to firmly suﬁport and elecirostatically 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 embodimént, the respective
reticle supports and retainers would be modified to replace the angled sidewalls
20 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 inventionis not limited to the embodiments herein disclosed.
Various changes, substitutions and modifications may be made thereto by those

25 skilled in the art without departing from the spirit or scope of the invention.




is mated to the pod door, the tab contacts the receiving suri ce fo
establish an 10 electrical coupling between the tab and tab ﬁcej&ﬂrZﬂﬂﬁe
defl ection of the receiving surface prevents the contact between the tab
and tab reaghpvgiizfirom interfering with the support of therw®ihikhke bet ween
the reticle supports 112 and reticle retainers 114. Al though the present
i nvention has been described thus far as supporting 15 a square or -
rectangul ar reticle, it is understood that the present invention maybe
used to firmy support and el ectrostatically 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
enmbodi ment, the respective reticle supptts and retai ners woul d be

nodi fied to replace the angled sidewalls 20 with continuously curved
sidewal I's configured to match the out LM unference of the workpi ece.
Al t hough the invention has been described in detail herein, it should be
understood that the invention is not limted to the enbodi nents herein

di scl osed. Vari bus champesiussoisoppariing aprobjeatwithind SMIE aod, comprising: be nade
thereto by those 25 skilled:in the art w.thaqgu epart | t spirit or
scope of the invention. 18 gr&ﬂs%g W/Wﬁﬁi%ﬁ%%%g@}f H’?O CLAI V5
1. An apparatu$S h@posinppenbjetgagin obj ect within a SMF pod, conprising: a
first support structure and a second support structure for 5 supporting
the object; and a retaini ﬁdetg‘ﬂnﬁéwﬁt‘gf’”&ﬂ‘&‘{%i ng: first and second tabs,

each first and second tab engagisighd stebndl tabklRRAY firsiShd beebhd @b efpagiagi Ng a
di scharge path between said retaini ng structure and sai d. support

structure; 10 meAiksuppert sHueiiEgrpatiys A pathpetgen gidireainingsirgiere t he
and said support structure;
10 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.

15
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
20 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
25 the SMIF pod door for supporting the object; and
atleast one retaining strocture mechanically interconnected with
the SMIF pod shell, each said retaining structure having a first tab and a second




SM F pod during SMF pod tranéport. 2. The systemas recited,ipn Clai ]U
wherein said first and second support structures are mechanl‘ltﬁlJAN IED 5

i nterconnected with the SMF pod door. 15 3. The systemas recited in Caim
1, wherei nw@ozb4gt ai ning structure is nechanically intergeoneesed W th
the SMF pod shell. 4. The systemas recited in Claim1l1, wherein said
support structure and said 20 retaining structure are fornmed of a
substantially rigid, low particulating and electrostatically dissipative
material. 5. An apparatus for supporting an object within a SMF pod,
conprising: at least two support structures nechanically interconnected
wth 25 the SMF pod door for supporti the object; and at |east one
retaining structure nechanically interconnected with the SMF pod shell,

each said retainipg structure having a first tab and sec 10, JAN 2005
WD 02/ 04311 PCT/ Tﬂg(?i’zdigf%tgﬂgsefin tapen %%’?&Fa\dlsll%ﬂo“a?ﬁgmg’e‘%ﬁﬁ&e%% 8Yagi ng sai d
support col um wWagn e 2hiFvi0de SHiebdd doof, Brealing & dischtkdepathibetw3d F pod

door, creating a discharge path between said support structure and said
retai ni ng struct ¢Aid smpey Sueirerndysaid, eriining stougenahit ﬁﬁﬂlﬂt PEv@EPRCt Wi thin

the SMF pod durjng u?;@(ggftﬂé’gb L& SRR svifr ddmﬁ’g dﬁ& recited in

Caim5, wherein sali uppor structure a sa|d retal ning structure are
formed of a substantially rigid, lowparticulating and electrostatically

di ssi patl ve nate I al "The g]e/ atus as§ec1te ﬁQﬂalmOSr uﬁlfg.l%&losra}(fs ?@%ﬁ&hﬂ%%

conprising: a po door in erlor surtace eriror surface
havi ng at Ieastsaiwmtaﬁﬁmlmcmlafefomﬂdfmzbmmnyngtﬁ,siowparhanatmglajw

i nterconnected wiith sai t.erjor surface to support the object;
electrostat?caﬂy dlrs];mpat{ve mal nal PP J

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 elecirically conductive arm mechanically interconnecied with said interior
- surface, each arm having tabs for engaging said columps; 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:




a pod shell having an interior surface, having at |east one éa
electrically conductive arm Mechanically interconnected with i dANt%ﬂSr
~surface, each arm having tabs for engagi ng said columms; and a discharge
pat h, creatwdob@sueen sai d col unmm and said arm when saipcposhisfsel | engages
said pod door. 20 S. The SMF pod as recited in Claim7, wherein said arm
further retains the object when said pod shell engages said pod door. 9.
The SMF pod as recited in Claim?7, wherein said colum and said arm are
formed of a substantially rigid, low particulating and electrostatically

25 dissipative material. 10. A SMF pod for supporting an object,
conprising: 10 JAN 2005 WO 02/ 04311 PCT/US01/ 21684 -12 a pod door having an
interior surface, said interior surface Havi ng four electrically

conductive colums nechani cal I%}r}]nt erconnectedq w t,g, sajd Ugfient erjor surface
to support the object; apc?d’ogﬁ a"ﬁ%\‘—’\ﬁnﬁ&e%s‘i’r B S lnte_é’ﬁF? %"_,ha?&gd interior
surface having fouveleRekichlBadniudtion dblGinhy encahidicallP Giidiinbaddd/with k@ connect ed
with said interior _surface, each armhaving a first and second tab; and a

di scharge path, EYSWr 8ufpeiomenridbs ePiesl unm and said armwhen said first
and second tab of each ar @p@@&éﬂgédﬁﬁnﬂ%t&%rh\g?ace,%Qd&@eﬁo{%?faé%aﬁ od as

recited in Claim10, wherein said arns furt retain e object when said
"pod shel | engayesledntallypoddugtier arms2mechpmica8y iftersouimeeieil tveth said @tadom 10,
wherein said col fupt . | ect rost at, ¢ charges froma bottom
surface of the obj egef’fe%f’fﬁ%ga‘;m%@éﬂr%mnﬁSgcc‘))hdg%’ %éici ted in Caim210, wherein
said arns further renove adisdetgepsthaitatdbhisregesidcommnand il swhace of the

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

10 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 pod recited in Claim 10, wherein said columns further remove
electrostatic charges from a bottom surface of the qu ect.

15
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
20 are formed of a substantially rigid, low particulating and electrostatically

dissipative material,

15. A SMIF pod for supporting an object, comprising:
a pod door having an interior surface, said interior surface having
25 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;




14. The SMF pod as recited in C.aim210, wherein said colum d j m
20 are forned of a substantially rigid, low particulating anlﬁ]J»&ﬁ %0@5
el ectrostatically dissipative material. 15. A SMF pod for supporting an
obj ect, compoiozo3gr a pod door having an interior surfacggrGahdigst erior
surface having 25 four electrically conductive colums nechanically
‘interconnected with said interior surface to support the object, said
colums further renoving electrostatic charges froma bottom surface of

t he- object; 10 JAN 2005 WD 02/ 04311 PCT/ US01/ 21684 -13 5 a pod shel | havi ng
an interior surface, said interior surface having electrically conductive
arns nechanically interconnected with said interior surface, each arm
having a first and second tab, each armiiirther renoving electrostatic
charges froma top surface of the object; and a discharge path, created
bet ween sai d col unmm and saingd shothbariagan intsrier spifgesisaid iferipeaiaee hayingof  each

arm engages sai d eﬁ%ﬁm conductive arms mechanically interconnected with said interior
surface, each arm having a first and second tab, each arm further removing

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.




