10 JAN 2005 WD 02/ 04311 PCT/ US01/ 21684 -1 SM F CONTAI NER | NCL NG A
ELECTROSTATI C DI SSI PATI VE RETI CLE SUPPORT STRUCTURE 5 Thi s aH&bEAN\‘ (ﬁﬂﬂs
clainms priority fromprovisional application "SMF CONTAI NER | NCLUDI NG AN
ELECTROSTATWCOZNBS! PATI VERETI CLE SUPPORT", Applicati on Mxu@deeay, 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 whi ch
application is assigned to the owner 5.o0f the present application.
BACKGROUND OF THE | NVENTI ON Field of the | nventi on The present invention
relates to a standardi zed nmechanical interface 20 (SMF) container for
transferring workpi ece refi i ] or reticle

fab, and in particul arWéam%gﬁbfﬁgh\ﬁém@%Wﬁbsm pative
support structure nmount eBI$IPATE/ ERATHILESURPOR T SERUCPURENded 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

Sem conduct or gevi cesyis gy faifih piBriffAn Bovisiduid/afpliliith Hfe 10 JAN
CONTAINER INCLUDING AN ELECTROSTATIC DISSIPATIVERETICLE
SUPPORT”, Application No. 60/217,177, filed July 10, 2000, and incorporated

herein by reference.

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




WO 02/ 04311 PCT/ US01/ 21684 -2 patterned | ayers of silicon, si‘i’l' C
conpounds and netals. During fabrication of these devices, t gj&”eﬂﬂﬂﬁor
each of these layers is contained on a mask called a reticle. Areticle is
an optical kyo gl@gnn quartz substrate on which a pattern hasusegaessf or med
byphot ol i t hography or other such processes. In particular, a layer 5

of photoresist is applied on a chrone coatedreticle blank. Thereafter, the
‘pattern. for a particular |ayer to be forned on a sem conductor wafer is
transferred onto the reticle as for exanple by a | aser pattern generator
or e-beam After pattern generation on the photoresist, the exposed
portions of the photoresist are renoved to | eave the unwanted portions of
the chrone | ayer exposed. These 10 unwanfed portions are then etched away.
The remaining photoresist is then renoved in a process which | eaves the

cl ean patt ern onpatteened layfraofsilivan,sHison eomipotueds andmetply Puning fbsispionké sur f ace

mounted & short _deeisies BeBetqERTRREP R IRRL i FRAH BRBLIELE D g
the pattern. Thi sreinkudastidléBtanapycally clearspeg smbeats ort wilzich spriteindss on t he
reticle will be put .of cys,during, the_exposure progess,.sq as not to
affect the patt ?eﬁf‘rwﬁgw%afﬂ?%}?&fﬂg’iwqfe&?f %ﬁ@?es%ﬁ‘ri Bm)f‘?ilg%ai%ﬁef on of the
reticle, it iss5ioRmbloasistit Shplitdénd cfdniichiedrotole faikl Théreafld, thepaitednt 0 t he

surface of the reticle gn which the pattern is bei n% .20 f%rgﬁ?, as any
such particles cHr2egtirggilasente bsdermed An 2 tspuerndpeten wAF HBIBIEReAI™Me he pattern

and af fixation ojyhh&RR!ak idtefamp18h P& laser PhitciPEdrBratd? OPE-BEHI AW eE phiidin Settl e on
the reticle which can interfere with pattern transference onto the

senm conduct or  wesneration pn ke bhbterksiste theraxpered agiiions o dbw pheteyesisiiast d t he

- reticles fromth ' %YE . iﬂ%,q1 | ' Lon, during
transfer of the rént%?cfgq\?grvgnﬂ%%%g %?%ﬁg ahrrc?%é% %%‘%B%gﬂ}cﬁégtor fab,
and during ushyeumfanted gortiohs ededhénmetttied awse nThorahaiting ploadyesist 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




In addition to exposing the reticle to airborne particul ates, .p ysinh éo
JAN 2005 WO 02/ 04311 PCT/ USO1/ 21684 -3 handling of a reticlé’ u ¢H§ U
transfer can al so danmage a reticle. Comon causes of damage when handling
reticles i ngbugmsscr at ches, el ectrostatic di scharge ont opeierigés cl e, and
cracking of the reticle and/or pellicle. In a sem conductor wafer fab, it
Is therefore known to store and transfer 5 workpieces such as

sem conductor wafers using a standard nmechanical 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
SMF systemis to reduce particle fluxes onto workpi eces such as reticles
and seni conductor wafers during storage-&nd transport of the workpi eces 10
t hrough the fabrjcation process. This purpose is acconplished, in part, by
nechani ¢ al |y enbiMingefaggticleslying gansfes sagdso damageddmigho YomMpMC S eous nedi a

R A L A Lo L

stationary relative 0 the wor ensuring that particles from
t he anbi ent envi themtiske anddwacking ot eaticlelaad/orpedlitilat e wor kpi ece envi ronnent .

15 The SM F system pr,ovi | ea vi.r.onment for ticles by.using a
smal | vol une of part ihg\f!ig- ?%ngduétgrswékﬁrﬁ%'l ltilssggrgﬁ’tr?%olwggg %%rﬁntf%%%fggt to
notion, gas f3 owodtpiceskuchns endtoaddcsir watersusing asthntardinsechdnital inerfacket ai | s of

one proposed syst re desgri in the p r titled F:
TECHNOLOGY FOR » EREEET ;BN %@%PP%G&%ﬁﬁﬁﬁémﬁy M hir 20
Pari kh and Uri coodtf@sraﬁddi@niswin@.&tmei{mms&mm,mhﬂd41,93314389p10he 111-115.

r

A SM F system has ee nain conponents: (1) sealed containers, having a

mi ni mal vol une, MGP&S%$W@%WGW%§E)Pﬂw%msm%%wahaﬁ or
cassettes whi chyeQldh BVt 4afss dufigd stii9gd D HERSor FRSHIQIREs access

ports and
10 through the fabrication process. This putpose is accomplished, in part, by

mechanically ensuring that during 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




wor kpi ece processing areas of processing equi pnent so that the environnents
25 inside the containers and enclosures (after having clean aif ?oﬁ%ﬁ?ﬂﬂﬁ
become mniature clean spaces; and (3) a transfer nechanismto I oad/ unl oad
wor kpi eces and/or wor kpi ece cassettes froma seal ed contai ner w thout
contam nation of the 10 JAN 2005 -4 wor kpi eces from external environments.
El ectrostatic buildup on and di scharge fromreticles can damage or destroy
the reticles, and concern about el ectrosjatic damage has been increasing

in recent years as device geonetries get finer and the requirenents for
reliability becouBpes8ront &xidt@e BivirohReg@nventional SM F pods, it is known
to have conductive contacts on the reticle support in the pod door to

di ssi pate el ect rost dtlp@rogtptg baldup om and elissbarer Frmuretilesecanf dansge pet i cl e.  The
charge is then Lar glah - SLm | -Iﬁg%& ive
contacts are pr o‘%::s o%n&%&he r eﬁegf %Haggetl%?ﬁ%armiﬁha%gﬁg{a%gﬁng e ﬁ% 0

di ssi pat e el ect rinsecantiyeargiralegiee gaoomiriehect fiogr and the rapieradntst fhereliahilitg | e.  The
charge fromthe face is. then grounde rough . the pad.shell. A
dr awback to convgeeg?'}]ig)%rgr%%‘?g%nlt'enc%’ﬁltg%nﬁlﬁggs |LFhP?1‘i:ft r'}t'ﬁémg 1P Y&t i ncl ude
static di ssi patiooadmsiverdoatads ton the avticle sapgat h the gydodad dodisdipste st ati c
charge fromthe op surface of the reticlé I%aj%s ,dlgsjﬁt;aq%lée that the shell
be transparent SYUPHC ge from;tag botfom, systace, pithe petiele o Hhe; dhares it Lpgye
However, the = ageinded rdfughdk Sod BeorsSivlilhriys taidut ledntabisSié pRvidy€os! oud t he
shell and reduce its transparenc In accordance with the first

. tra . SUMVARY _
aspect of the i fiewtilprrianearibe pad helbin daipattloappsiatio chases Bm dieppivr t i ng an
obj ect within a oME PO reteRMPEd Hhrdd frof the fof surBlPRIUdn UGS tiFBgiRnd a

second support structure for
the pod shell.

A drawback to conventional reticle containers is that the shell must
include static dissipative materials to provide a path to ground 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




supporting the object; and a retaining structure, including: fi
second tabs, each first and second tab engaging said support s1ﬁtbﬂgﬂe2005

creating a discharge path between said retaining structure and said '
support structure; neans for preventing novenment of the object within the
SMEF pod during SMF pod transport. In accordance wth the second aspect of
the invention, there is provided an apparatus for supporting an object
within a SMF pod, conprising: at |east4hwo support structures mechanically
i nterconnected with the 10 JAN 2005 - 4a - SMF pod door for supporting the
obj ect; and at | 8NIF peshoor fr symprige &erolieeti®® nechani cal |y i nt er connect ed

wth the SMF pod Shﬁle%stpﬁ&%ﬁhﬁ?s@uétﬁ’éﬂ{eEﬂaﬂﬁalﬁztiﬁtH&BMe@te@%@lg a fast tab
and a second tab, said first an

_ second tab engagi ng said support colum
when the SMF poﬂv@mﬂbheﬂfwhw@emgSmlqﬁﬁehﬁ@lﬁ\lg@t%mdd@mop eh.eating a
di scharge path h i o7 Iy il g
structure, and f%@ﬁ%%‘%ﬁo\%@%ﬁ%%%%%%@%w%m}gh%%%ﬁ %1%62 the SMF
pod during SM F foougk 4 seanethah¢ SMIpabdpor, deaie adischarghpath bétweenasidect of t he

invention, there is provided.A.,SM.F. pod for s rtin n obj ect,
‘conprising: a posb‘p%oé‘gﬁlm lgﬁar?ﬂsgfﬂr%ff“élgisg?c“ér&raflg , eggﬁegeq%ﬁ%erji or surface
having at | eastmévmesilof telobead Withircthe IMEF podaduéing SRIIE poetedasguirtcal | y
interconnected with said interior surface to support the object; a pod
shell having an interior surface, having at |east one electrically
conduct ve arm mechag] gablithch WETURARREEHEH ok iveaich, e prd¥idedAl T ace.

each arm having tabs for engaging said colums; an
: SMIF 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.




a discharge path, created between said colum and said arm n sajd d
shel |l engages said pod door. In accordance with the fourth a Ebgh&hﬁZﬂﬁg
invention, there is provided a SMF pod for supporting an object,
conprising: a pod door having an interior surface, said interior surface
having four electrically conductive colums nmechanically interconnected
with said interior surface to support the object; a pod shell having an
interior surface, said interior surface4having electrically conductive
arnms nechanically interconnected with said interior surface, each arm
having a first and second tab; and a di scharge path, created between said

colum and said arn1whﬁmmﬁakdvnmhm$ﬁm@m@aﬂ%Eﬂﬁdw&ﬁﬂn@ﬁm&ﬁﬁEmﬁkﬁﬁQngages
said colum. 10 2005 - ccordance with the fifth aspect of the

i nvention, ther Rﬂ%ﬁ?%ﬂﬁ?@?gag I IPITSIg S uppor t i ng an obj ect,

conprising: a pod doghodaydrhaviadard MeRbi Qﬁa@%@ﬁ@eﬂoﬁmrﬁce P9 Surface
having four electrically conductive colums nmechanically 1 ntCerconnected

with said int erdastricglly feppductiye wbmtmﬁﬁ‘@m@ﬂbecmemgmedeéowmﬂf urt her
e hg e ect kR et RALARR dd QLA ROLA MM SRR oG LOGGRoct s 2 Pod
rfac

shell having an interior su erior surtace h

electrically conﬁmg&ﬂhmnabmmmnnmﬂmmmfmabhyd;nterconnected mnth said interior
surface, each armhaving a first and second tab, each arm further renoving
el ectrostatic charges podoselh bavipe suringter efrfacd esaib fntaior mmﬁdedmdhgcharge

pat h, created be al Iunn and sqﬁ@ ann_when g¥§ t and second
Pab of “each ar m AnSgnd Saitubfie b iy AR frotd efohin ns
surface, each arm havmg a ﬁrst and second tab, each arm further removing
electrostatic charges from a top surface of the object; and
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




The present invention will now be described with reference to t '
in which: FIGURE 1 is a perspective view show ng a cont ai ner anﬂﬁreﬁ@%
support mechani sm according to the present invention; FIGURE 2 is an

enl arged pewspgedzive view showing a tab on the reticle petaioieissgnd tab
receiver on the reticle support for dissipating an electrostatic charge

- fromthe top surface of the reticle through the pod door; and FIGURE 3 is a
perspective view of an enbodi nent of the present 10 JAN 2005 WD 02/ 04311
PCT/ US01/ 21684 -5 invention illustrating the nmechanical ‘interl ock between

t he support colum and- the retaining structure. DETAILED DESCRI PTION 5 The
present invention will now be described with referencetoFigs. | and 2,
which in general relate to a container rAcluding an el ectrostatic

di ssipative (ESD) support structure for supporting a reticle. Wile the
present inventi oifvestiondBusirpiingdhemedhpuen) mbqrloglpbeiwemthe supprrigof@m andt | s
understood the ppeseni . nvention nay be used with any of various containers
for storing and transterring reticles 10 or sim | ar workpi eces.
Additionally, a preferred enbodi mrent of the present invention conplies
with, and allows conpliance wt th B ' .101\§EM standards. Referring
nowto Fig. 1, there is shown a U comnprising a shell 102
capabl e of matfng wi tThepratentinvitibnivill tef badesaibsdaitledfoemet todFipsenmd 15 wi t hin
the container for sioring an fransportj n glb(ﬁeticl Al t.hough not

. 105.,
critical to the preghin gHgahielaio afgprng lggé?ﬁg?'v)s?aﬁ&flﬁﬂg Y& latch
nechani sm for alggyyyisispokfiRustine fdr sdipdriing 2 PQiclee WhiRhe/preLbiihtidist he door.

Such a | atch

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




mechani sm conpri ses four independent |atches 106 which may b
outward by laterally actuating pins (not shown) on a | oad poﬂtﬁod!mizgga he

pod 20 is seated. Such a | atching nechanismmay additionally include a

| ocki ng newbamisme t o prevent unwant ed openi ng of the poect/gdisiskocki ng
mechanism is disclosed in U S. Provisional Patent Application No.

60/ 217,204, entitled, "SMF CONTAINER W TH LATCH LOCK MECHANI SM', to Snmith
et al., filed on July 10, 2000 and owned by the owner of the present
invention. Details 25 relating to an alternative |atching nechanismare
shown for exanple in U S. PatentNo. 4,995,430, entitled "SEALABLE
TRANSPORTABLE CONTAI NER HAVI NG | MPROVED LATCH MECHANI SM', to Bonora et

al ., which patent 10 JAN 2005 WO 02/ 0431%-PCT/ US01/ 21684 -6 i s assi ghed to
the owner of the, present applicatiqn and which patent is.  incorporated by
reference in its‘se?'FﬁgP?é{fP ﬁ’ér‘é’m’?? tee EEwER ?P@P&&B'bramilé” FePRSUHEy f or med
of a static di sapabip¥Rited®yrdibRe PR SRy hatigh as for exanpl e carbon
fiber-filled polycarbonate. The container 5 shell is preferably formed of
a durabl e pol ymer, suBl¢ @staper deenistisefenebly formediod a glatiadisapativel fgble he vi ewi ng

of the reticle | ' ésﬁ 1743 t :

pol ycar bonate, t cg?%%bglcgﬁgd%gfg{%&ac{a}b%?b urt hg?gﬁ%ﬁffg@he §%o%1&11%e ane

retardant pol yet deliisprdierablytfoimsd ofial dursblo polyta tuchae pdlyombenatd, sddé | may be

formed of other materials in alternative . embodi nent wever, Lt is a

feature 10 of thgg r8s ircﬁwih J'éerwl?%ﬂspﬁaﬁeu‘gﬁgsseﬁ%%eiaﬁgﬁﬁeee& n‘% Ell%;'ncl ude

static dissipatisematiet & palcarboddte thkoddor andlositell imagrieries &€ éraled wf f or red by

i njection nolding, but _ofher_kno t hods of nmanufactu re

contenpl ated. Co %’%?W?Fdaﬁmﬁfeﬁ‘re‘f“ﬂﬁ; E‘ﬁ%@ﬂ@?"g?‘bﬁ ' Eﬁ@r?ﬂf[)%@?%%ani sm 110

rlml)(l;n't Edl \éVl thin RnbdiHePhafiall heeRRiw dfjodikbis. Holbat s HRRAKE nMechani sm
i ncl udes

0 of the present invention that the shell 102 need not include static dissipative
materials. 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




15 four reticle supports 112 nounted to or formed on door &

reticle retainers 114 nounted to shell 102. Supports 112 angduettl] ﬁmil
ofthe reticle support nechanism 110 allow areticle to be quickly and
easily posiwpopediw thin and renoved from contai ner 100pcRu&Yeitks NOVeENENt
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 forned of a substantially rigid, |ow
particulating and electrostatically dissipative material such as for

exanpl e carbon fiber. filled pol yetheretherkeytone ("PEEK"). It is

under st ood that various other material s-ncl udi ngpol ycarbonate, 25

pol yet heri m de, or _other corrposrtlons may be used. Reticle sui)ports 112 may

support the ret i ETETEAFIRAtHER: tt ofEsRpO 112 sppperbthe reficle glope the fO¥rs | y

provi ded around @dée%ﬁ%ﬁfe?%ﬁm%nﬂéﬁtdf%e%ﬂﬁé It idiRertBod Ak S0 Xn¥6H 02/ 04311
PCT/ USO / 21684 -7 preferred enbodi nent, the four supports 112 support the

reticle al ong th@cthspisms n@d@eu@ﬂdéﬁﬁ@mﬂc@w and supportingtes 1sticle pethe@oticl e, It is
- understood that eﬂﬁ%ﬁ@ﬁﬂggg@ﬁ 3 %P“t’he‘}a%c‘i‘es% or&%g%‘ﬂtﬁé?g and

supporting the reérc e on ternatrv enbodi nent's. For
exanpl e, the rgt ﬂmMChammedgmgs@pméotinﬁddiﬁmtoetitsc:bmeal audfgr ey edges as

opposed or in additi 0, at S and/ he bottom
side of the reti 8?”&09%3?1“%%? %ft@ ﬁeif’o%e‘bﬁerafedogﬁi%a ’d’ﬁag&ﬂ'tsofl%t i on or
ot her support st stitfdnlor @thet fU@p@OHrucsird, mepeaisltypiﬁuﬁmbwsﬂ@mgi@gusﬁrat|on
pins that mate in, corret%nndl ng slot on a bottom su ace of the pod door.

Other regi st r at PBhtbplEaatyingerespendingsinty aabgiiem erfiserisie RRddoB BT sur f ace
are known. 10 V\htﬁ%lsﬁﬁ:ﬁ)hqgatﬂ@s ﬁ;r%hﬁii%ﬁ:[n% BApEEEa s@ﬂp@ﬁtsﬁﬂ'&fe%}d Encehr ges are
e

di ssi pated from bottom surface the reticle along a path through t he
reticle suppotf sWhempseated on a support surface, elecirostatic charges are dissipated from the
bottom surface of the reticle along a path through the reticle supports 112,
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




t hrough the pod door 104, through the fegistration features su rii
pod, and fromthe registration features to ground. In additi oﬁ‘tf@jARbehg

structure for supporting the reticle 104, each reticle support 15 112
further inovogwmsa tab receiver 116 for receiving a tab f@irmed@e t he
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 nmating the pod
shell with the pod door. In 20 one enbodi ment, the two retainers 114 each
I ncl ude a base portion 118 which is nounted to container shell 102 by one
or nore bosses 120 on the upper surfaceof the reticles. A chanfer is

conventional ly provided around an upper edge of reticle 105. Each reticle
retainer furt herinahemativesmbodiments Fnsexanpe texsticlpretinesianay @rt2gidhf act i ng t he

upper chanf er ofyilLehe 0y f oS CRTPLSR bREPIHEL A G mahen e pod

shell is mated to t door . e reticle 1n place when the pod
is sealed. It i scontadidhstoperfepfithe rabelser known nechani sns nmay be used for

contacting and retaining I reticle i ;11,0 od is. seal ed 10
JAN 2005 WD 02/ 04311%%@‘?6@%?7:51@%5%15%@@% & ha |€gloépn§%tgi%{en 5. For
exanpl e, the rietdakestatit dhinge awaynfiym denomatfatdef the eticle] b miinpr,ithes edges as
opposed or in addition.to at_its corners,. and/ na ntact:.the top side
of the reticle. r?‘i‘ée FeiAREs &IQFIH@?@S%IR?P{’?] Sg%ﬁoﬁ@e‘g%c‘ﬂﬂﬁroér]i’to | ow pat h
for the 5 el ecth@ad atdigers MAIcH 2abevRY¥nd dowh dvBetht eldesSofthatclobnd faf> reticl e.
In particular, the reticle retainers further include dissipative tabs 124

mounted to one dPRBYHth hersspecave @b apasirs LIGRR e nodloote I CtE®n over t he
sides of the retd{.8inRRftHeRaf 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
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




contact with the respective tab receivers 116 on the pod door.. I n
preferred enbodinment, there are two such dissipative tabs 134{] MMW
the ends of one 10 of the reticle retainers. Wen seated on a support
surface, elwobptesiati c charges are dissipated fromthe pepusurisgee of the
reticle along a path through the ends 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

regi stration 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 alterfative enbodi nents. In one

enbodi ment, each tab 124 js slightly flexible so as to deflect in a
direction subst arftiftignmiptesial, greh@s %ﬁﬁbﬁ te reyeptthogeneisHon of partisulstss HPosn

enbodi nent, a slight.:ibeLl L eM6 Snd @5 rkderOr der of about 0.010 inches, may
be provi ded between the tabs and one of the sidewalls 117 of the tab

receivers so that, whBnistindersiodd sha| ¢thérsknemnesthevneshmen depprgvidebifor each t ab

sl i des . agai nst | J - b 124 and
a sidewal |l 117 %ﬁ%%ﬁ@%&ﬁg@gg@%@ntcﬁg&% lgl%r.s %I)'ﬁogﬁ% ﬁeﬁglﬁe\é&ﬁegﬂéﬁggfgﬁéoﬁr es
contact betweed tcheurtafibe @5l tanshvidee pith b gracdioffer the typenrfadeafibngeticlee pod. I n
this enbodi nent, the.tabs 124 do not, contact the bot{om of det ent
where the two si IR tePpq Jooy, ?rﬁﬁﬁﬁ’lﬁggﬁag?gﬁﬂapgméﬁsﬁfgéﬁpﬁﬂ“g reticle
support and/ or r edbselaf eff DloRRIstriight doé loH @ eclivin@Wudiibe JAN sEORDH o¥\Re02/ 04311
PCT/ USOL/ 21654 -9 frjction paterial, such as Teflon7 tqQ prevent the

generation of paftrimeibe¥hichapriace Hrepablo afdetlasken. ihus.vess thenad the
recei vers. It is el ®le0shddidh, (B8 bodtRRe SERGRE SurlBY (iphdded for

electrically coupling the reticle retainers 114 to the reticle supports 112
upon 10 electrical coupling between the tab and tab receiver. The deflection of the
receiving surface prevents the contaci 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
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.




5 closure 6f the pod to provide a path to ground off of the iﬁf ur face of
the reticle through the pod door. For exanple, instead of sl n&Ngaﬂ t a
sidewal | 117, the tabs may exert a force straight down on a receiving

surface (nayoshawsl) of the receiving tab, which surfacepdpusapiab e of
defl ection. Thus, when 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 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. Al though the present invention has been descri bed
thus far as supporting 15 a square or t¥ttangular reticle, it is
understood that the present invention maybe wused to firmly support and

el ectrostatically dissipate other mor%@#é@@% within a container during
storage and transport. Additionally, it is understood that the workpiece
may be round or curvilinear. In such an enbodi nent, the respective reticle
supports and r et &i ner4n eppatatisifer sopptirtin gt object wiglime EMIF pod nefhprtbing: dewal | s 20

wi th continuously curved sigewal | s confiqured to mat h e
circunference of the wor I?pﬁ'é@%?ppﬂttsﬁg%% qnﬁea %%C\?g%tslglg’r?hhsgrsuaﬁéee%’rdescri bed

in detail hereb nsuppbrtingthelotljebieandunder st ood that the invention is not
limted to the enbodi ments herein discl.ogsed. Various changes,
substitutions and nDdificéfﬁ@ﬁE@ﬁEVmHEIWiﬂgm¥heréto by those 25 skilled in

the art w thout departing fronfishsdsBiond tabdlcadi@endbecbitBtab B@ghEon. 10 JAN
2005 WD 02/ 04311 PCT/ US01/ 21654 -10 CLAIMS 1. An apparatus for supporting

an obj ect wi t hi ns& SoRpqrt shyetureepasing 8 flisgharge ath betweekgidgefpining siryéiter e and a
second support  SEfueiauhsnokiQructure;

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




5 supporting the object; and a retaining structure, includin fir %
second tabs, each first and second tab engaging said suppora& ﬁlﬁ
creating a discharge path between said retaining structure and said
support stmsbaugrr 10 means for preventing novenent of t#er/gsoi/eess Wit hin
the SMF pod during SMF pod transport. , 2. The systemas recited in
Claiml, wherein said first and second support structures are nmechanically
i nterconnected with the SMF pod door. 15 3. The systemas recited in Caim
1, wherein said retaining structure is mechanically interconnected with
the SMF pod shell. 4. The systemas recited in Claim1l, wherein said
‘support structure and said 20 retai n|n structure are forrred of a
substantially rigid, |ow particul ating " el ectrostatically dissipative

material. 5. An app us for su ortln nob ect withi pod,
conprising: at P %@%W@EF&M SLP H#é‘cﬂ‘?&'ﬁ?”c @‘&%hﬁgllp%nnect ed
with 25 the SM fhep@stnfdQQieallvith tﬁélﬂm bdddbot, tt@eaﬁag Qatsehaagﬁqmmuaetv@aﬁt one
retaining structure nmechanically interconnected e SMF pod shell,

each said ret ai nsaid SEmpetictme@rhag s zotannpg stragiprea mel firthet IEEEBE JAN 2005
WO 02/ 04311 PCT/ WH{@ @% [ ﬁ&&%g ab engagi ng
sai d support coI%ﬁnQe]ﬁv%g%ﬁt&%ObJSM l%hde Othﬁﬁ%rs a sea %%th the SM F pod

door, creating a d| scharge path betvveen sai d support structure and said

retainlng struct dfur r_Rr ve ct within
the SMF pod dur? n elgp%ar%tﬁ $4 é%cgcgcg g f(%lmngwhrrl% %%hppoort strl}&me%&‘

sa.id 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 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:




5 6. The apparatus as recited in CQaimb5, wherein said supporj ,Struct
and said retaining structure are formed of a substantially I’fgl dAN iﬁﬁs
~particulating and electrostatically dissipative material. 10 7. A SMF pod
for supportwag@x@niiobj ect, conprising: a pod door having PaOF/USHRTEBOr
surface, said interior surface having at |least two electrically conductive
colums nechanically interconnected wwth 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 armhaving tabs for engaging said colums; and

adi schargepath, created between said colum and said armwhen said pod
shel | engages said pod door. 20 8. The ‘SWI‘F pod as recited in Claim?7,

wherein said armfurther retgl ns.the ect ﬂﬁal d, od s el ] engages
said pod door. 9. The SM PP ﬁooggaw%ne@ qr Furgdog;;spif spter AW4Ed col um

and said arm ar guk QIIRIaIBS c@d@ﬁb%@ﬂﬁm@kﬂeﬁwﬁkﬁw mtéréaﬂn&%dt w&r«ﬂ @i ng and
el ectrostatically 25 dissipative material. 10. A SMF pod for supporting

an obj ect, conpr iriogsurige tyaRprROGe SAfscb2/ 04311 PCTI USQ /21654 -12 apod door
having an interior surfac%g ?@eﬂh&v%g%ﬁ'uﬁéno?%f Eﬁ%ng urga&lﬁr‘,,ﬁ%ect rically
ally

conducti ve col untms nechani I nt er connect e sal Interior surface
‘to support theS oblpeueallynoodictre brimsagchanjcaily mwl:cenmegﬂeds’mhf sasbintgird i nterior

surface havi ng gnﬁkg,%acrhiaﬁﬁhla‘}{ngcgggy&%lsec%n&l%smqechanl cally interconnected

with said interior
adischarge path, created between said column and said arm when

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;




surface, each armhaving a first .and second tab; and a di scharge
created between said colum and said armwhen said first anﬁ@a&a&ﬁi&ﬁgﬁ of
each arm engages said colum. 10 11. The SMF pod as recited in C aim 10,
wher ei n saiwoasm®if urther retain the object when said ppdreighissengages
said pod door. 12. TheSM Fpod recitedi nCl ai m 10, wherei n said col ums futher
‘renbve electrostatic charges froma bottom surface of the object. 15 13.
The SMF pod as recited in Caim110, wherein said arns further renove

el ectrostatic charges froma top surface of the object. 14. The SMF pod as
recited in aim10, wherein said colum and said arm 20 are forned of a
substantially rigid, low particulating and el ectrostatically dissipative
material. 15. A SMF pod for supporting-&h object, conprising: a pod door
having an interior surface, said interior surface having 25 four

el ectrically conductive conefsksllhavinga intgripnpuifye.said sfpeneBcsayissai d

interior surface ' : j i.d: f . Vi ng
el ectrostatic C%%@gi&f@%%%@%@?& o%géhl??% gﬁa}gmge?éo?ﬁaelﬁgb‘}ﬁg}%?a? : fg N 2005 WO
02/ 04311 PCT/ USQ #/u24:6,8%ch &t bpug = fisk leivhsacogl @b, daph em Gnthsureimemg sai d

interior surface Vi el ect.ri cal | onducti,ve arps nmechanically
i nt er connect ed wi't %sgalgadi‘afﬁeé P aatog%#ag%%ﬁﬁ%gbé?‘ft’ﬁ% having a first and
second tab, eash arm furt hdischiegapaih)geated tRbiden sdiddohinripd sgesmiwiem a t op

surface of the objegt; and 5 adi schargepath, createdbetween said col um and
said arm when sé& ggﬁti’@tse‘é’ﬁﬁté’g’@%&?@%ﬁ%ﬁ‘ﬁ“&&@ﬁ° engages sai d col um.






