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in a seniconductor — ogymetonEAMNER INOCUDINGAN IS HEAR OSTATRON ai ner

including a static dissipative support structure nounted to the container
shel | and grounded to t DESSIPATAVERETIERG SWBRPORTSEIRIECTHREst atic el ectric
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10 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 reticles in a semiconductor
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.
25
Description of the Related Art

Semiconductor devices are made up of as many as fifty individual



-2 patterned layers of silicon, silicon conmpounds and netals. During
fabrication of these devices, the pattern for each of these layers is

cont ai neavon2/es3mask called a reticle. Areticle is an oppCTakén21684car
gquartz substrate on which a pattern has been forned by photolithography or
ot her such processes. In particular, a layer 5 of photoresist is applied on
a chrone coated reticle 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 |l aser pattern generator or e-beam After
pattern generation on the photoresist, the exposed portions of the

phot oresi st are renoved to | eave the unpanted portions of the chrone | ayer
exposed. These 10 unwanted portions are then etched away. The remai ni ng

photoresi st is gighed Ia98@é§§ihbc§h 8iliRbPERSFouNdd £ild th&alY EDufiNgfabli€aidnpat t ern on
the surface on'the reticle. 1In order to keep the surface of the reticle

clean, a thin ttheseslogicemtheqtatiem fonpdchdf thepelayers fiscontrinasion eaask ealled t

di st ance away fromthe surface o n attern.
This eneur ee. t HOkly Ametris o aprricalEelort abrg syosal BhAbRL Ml BRaRE W1 1" pe
out of focus d‘He'eﬂ%rh@@b?ﬁ]?&§ﬁﬂh%gﬂbﬁ’§3&5cﬁh&@u&§pr86€sséso Riphffllat,RBayepat tern
formed on the silicon wa Durrng fTabrication of the feticle, it is

i mpor t ant to5m'crﬁphl')tmaes'mtmbmvlmonp&hlqmﬂ®a1feﬂmt@lﬁhiml©Tﬁlhl@aﬁmﬂlap@ﬁ@ﬂ t he

reticle on which the tternl ein 20 for rticles can
corrupt the pat b Rarti @Wa%‘ﬁr ﬁ ?W‘?ﬁtoptgﬁeﬁcofqﬁ‘@tga‘?’?%%t %h%‘%) 1&%\“ on of
the pellicle, |@ga8ike Rfor&ahiple W@la@&‘ﬂ&&@ﬁﬁgeﬁ@r@t&% tlbeaan Aﬁehﬁatte@ﬁ' cle

which can interfere with pattern transference onto the sem conduct or
wafer. |t woul dzenbmtied @nethb@mxtbramta@m)wotsgi phitwng thtéerlﬁtotqrtm greom t he

external environne ur|n reti cI fabric 0 tran r of the
reticle fromt Hgmggei @td]P%‘fet Pé‘BwlaBte REUOBFP h’r‘?dﬁ‘ﬁ‘?tﬁ? afyﬁgexl%ﬁ’ﬁﬁis dﬁ?‘:'i g usage
of the retiqlpe iyl porGlsCROMH QEhdd@Rvay. 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 the pattern. 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 settle on
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
semiconductor fab.

In addition to exposing the reticle to airborne particulates, physical



In addition to exposing the reticle to airborne particul ates, physical WO
02/ 04311 PCT/USOL/ 21684 -3 handling of a reticle during transfer can al so
damage awebredder Comrmon causes of danmage when handl i ng PeTUSdeR684ncl ude
scratches, electrostatic discharge onto the reticle, 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 SMF system
was devel oped by the Hew 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-3reticles and sem conductor wafers
during storage and transport of the workpieces 10 through the fabrication

process. This Hih@RHEAaTet@ds Qg et cirhalfPddmage ¥ retitt€: N@dhfiah lcyusensur i ng
that during storage and transport, the gaseous nedia (such as air or

ni trogen) surr cfdeaiage wies haodliaeg redelss inglude sragiches) dlsctiopiatic disehajer@ttati ve to
t he wor kpi eces ,and .by ensuring that particles fromthe anbi ent environment
do not enter tH ef%d?‘éf%a%g&%ﬁﬂgﬁ@%@kﬁ“%%ﬁgﬁfﬂ15 The SM F system

provi des a clean envjhQaRBhdicRSr vl &b 8bisMeréfdidhoWn t6 §Rdkd andatdngRer Of
particle-free gas which is controlled with respect to notion, gas flow

direction and exirkpineds Sudmsaqcmwgndlmiormif@rmﬁfnmﬁttmdlasi m¢chagnisalgnigpfacsed
CASSETTE. TRANSHERNIN: ST NABIREF e o g et Do BeA N URTRADE 1 oh
hr 6. i 1 Comme L e g et bl oo,
used for stori nyrsusdof a ShEPoystemgs torekpicqueticlafluxesontawedpiasss sughiagh hol d
the workpi eces ;ret(icﬁgs a%g%el:rglscglru?usctopr) lw% e(:i‘rg du%\ﬁegrsto%gg%%%g trgl%gagﬁ off t[i!lg workpieces
10 through the fabrication process. This purpose is accomplished, in part, by
mechanically ensuring that during storage and transport, the gaseous media (such
as air or nitrogen) surrounding the workpieces is essentially stationary relative
to the workpieces and by ensuring that particles from the ambient environment
do not enter the immediate workpiece environment.
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 air sources)
becomre mabavtane cl ean spaces; and (3) a transfer nechanpemusa/d16%d/ unl oad
wor kpi eces and/or wor kpi ece cassettes froma seal ed contai ner w thout
contam nation of the WD 02/ 04311 PCT/USOL/ 21684 -4 wor kpi eces from
external environnents. Electrostatic buildup on and discharge fromreticles
can damage or destroy the reticles, and concern about el ectrostatic danage
has been increasing in recent years as device geonetries get finer and the
requirenents for reliability 5 become nore stringent. In conventional SMF
pods, it is known to have conductive cedt-acts on the reticle support in
the pod door to dissipate electrostatic charge fromthe bottom surface of

the reticle. Theokpissddrdrs ekleanl egriundad. t hrough the pod door. Sinilarly,
conductive contacts are provided on the reticle retainer in the pod shel
to dissipate el ectrddedrastatie haildup fonoands dischargs Tomsyeticles capfdamage OBt i cl e.
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static dissi patihY®enBlcfisiaglidvitOodefmRiticd @etdifeabld thoreguitiments for rélladiliy at i ¢
charge fromthe top surface of the reticle. It is desirable that the shell

be 15 transpdr drecome ndratstringent. et Incpanvertiongk SMIEvRadss itdfmkorendathavee.
oveter 1 SRR B AR STV o BT RS L0
The present i nvgeduogtivbhdrgdRemific BESeH shigste Wtk feditler aMehtige ithen dr awi ngs
' vhieh: grounded through the pod door. Similarly, conductive contacts are provided on
the reticle retainer in the pod shell to dissipate electrostatic charge from the top
10 surface of the reticle. The charge from the top surface is then grounded through
the pod shell.
A drawback to conventional reticle containers is that the shell must
include static dissipa%ive 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
15 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.

BRIEF DESCRIPTION OF THE DRAWINGS

20 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
25 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



FIGURE 1 is a perspective view showi ng a container and reticle support
mechani sm according to the present invention; FIGJRE 2 is an enl arged
per spect weovism showi ng a tab on the reticle 25 retai nePCEUM0YABS4 ecei ver
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 WO 02/04311 PCT/ USQOLl/ 21684
-5 invention illustrating the nechanical interlock between the support
colum and the retaining structure. DETAI LED DESCRI PTION 5 The present
invention will now be described with reference to Figs. 1 and 2, which in
general relate to a container including-gn electrostatic dissipative (ESD)
support structure for supporting a reticle. Wiile the present invention is
descri bed wi th jfesB88 ilds@aBniMe meeRaHi @l Rfdrlock beiweet MtSUEHAOELIME apd esent
invention maybe used with any of various containers for storing and
transferring rdhé stasingGtroetuss mi | ar wor kpi eces. Additionally, a preferred
enbodi ment of the present invention conplies with, and allows conpliance
with, all applicable SEM standards. Referring nowto Fig. 1, there is
shown a contai ner 100 conpri si nprgAIEEBIDESORIPaaPab!l e of mating with a door
104 to define a sealed environment I5 within the container for storing and
transportingSa reti ¢The pt@6nt inventionyhll pov beddseribes] withrefasence fdgent apdvent i on,
door 104 preferably . include | at ch mechani sm. for allow.ng.the.shell 102
to be renovabl y ﬁ’é’dget“(?raﬁﬁ%atag%ﬁcogﬁ@ﬁr glcfu@%an ﬁgﬁ%%s\ﬁgrt?%%l%sa)ﬁﬁ Yses four
i ndependent | at(gﬁm st riMiuERrdRY s ofisadetiQut WAl thypregineindbitiondgt uat i ng
pi ns (not shown) on a’load port on which the pod

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 laiching mechanism may additionally include a locking

mechanism to prevent unwanted opening of the pod. This locking mechanism

is disclosed in U.S. Provisional Patent Application No. 60/217,204, entitled,

“SMIF CONTAINER WITH LATCH LOCK MECHANISM”, to Smith et al.,

filed on 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



20 i s seated. Such a | atching nechanism may additionally include a | ocking
mechani smto prevent unwanted opening of the pod. This | ocking nechani sm

i s disclos@d2i431l). S. Provisional Patent Application No. 6BPCPUR0120484
entitled, "SMF CONTAINER WTH LATCH LOCK MECHANI SM', to Smith et al.,
filed on July 10, 2000 and owned by the owner of the present invention.
Details 25 relating to an alternative | atching nmechanismare 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
WO 02/ 04311 PCT/USOL/ 21684 -6 is assigned to the owner of the present
application and which patent is incorpebated by reference in its entirety
herein. The contai ner door is preferably forned of a static disapative,

durabl e pol ymeg assipedd as tHeobwaaoPliee @aésb@ma}fslﬂiwﬁoﬁ iahdi eghiplp Ipacat honat e.
The container 5 shell is preferably fornmed of a durable polyner, such as
pol ycar bonat e, isgedpdrated byaefereacein) itsentirpsy D¢teiti ng of the reticle as

expl ai ned hereinafter. As. an .alternati 0 | ycarbo e.. Lh r and/ or
shell may fir ther E‘élefc(?f‘lﬁér&fr 61? or lflpéﬁa%raggltftg%%ﬁ?y%%@%ﬁﬁg raihX%’cfg{I ;91?‘? i's
under st ood t hatyolygerdQRh ad it cthiple cBbYn B er-filedBslycrbstatee THERbAGIRE S 1 N
alternative enbodi nents. However, it is a feature 10 of the present

i nventi on t hat shéléisgheferablpformedef ndurablapoliecrsivshios nelyseibpnate.aad is

materials. The door, and shell. are ferably forned i njection | di ng,
but ot her knoﬁﬂeaﬁéf’hagg’gv © WﬁWH’fgaEf ﬁ}eereiifieeyﬁsoﬁ’fpg%}?(g & a%%t _éAl‘sngi? 100
further incl udggemali®l k€ b6lysapRRd, thE 8@ Hndirer kholl iy fufifler BY fohinBd ap
interior of the container 100. Reticle support nechanism 110 includes 15

four reticle suportesrdang polyetheridideo Iigs ufidarsteet] Gat e deoriend shglbimay pai r of
(r)]? ' ![ ﬁger (ra;a It 2: g%fsmgdl o4f oqgeurr%rtlsz‘griatlso ina t%Hati%g grhboséjlgl%g{s.t iIo:\LN]é%er?ﬂqs 3 ?etalqug ers 114
10 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 areticle support mechanism 110 mounted

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 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



support nmechanism 110 allow a reticle to be quickly and easily positioned
within and renoved from contai ner 100, prevent novenent of the reticle

wi t hi n t veo opentrai ner during container transport, and proRCT®ES@/pek4h to
ground for 20 electrostatic dissipation fromthe top and bottom surface of
the reticle. In a preferred enbodi nent, the reticle supports 112 and
retainers 114 are fornmed of a substantially rigid, |low particul ati ng and
el ectrostatically dissipative material such as for exanple carbon
fiber-filled pol yetheretherkeytone ("PEEK"). It is understood that various
other materials including polycarbonate, 25 polyetherimde, or other
conpositions may be used. Reticle supporfs 112 may support the reticle any
nunber of ways. A chanfer is conventionally provided around a | ower edge

of reticle 105.préferrad MEb&EMEHBhE f&tﬁ“ﬁﬁpﬁﬁﬂsﬂzz@%m tHe mlelfeelmgdhea]mm ment ,
t he four supports 112 support the reticle along ower edge chanfer, at
the corners of edaechasies|ab thg gorpegs Gﬁﬁ@rrﬁl@@dﬁtlﬁ&ﬂd%ﬁtﬁéﬁi thah ST KRN ani sis
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alternative end or examnp P may contact 5

the reticle al agr inta‘-’fteﬁﬁﬁeéerﬁsodima@ts eﬂommpleadlémﬂmwpommay ntaet ner s,
and/or may contact the bottom side of the reticle. Wien seated on a | oad

port, stand Al dh@retlgk@ﬂqr@ntwdg@taﬁeppooseépbmadémoaé@ airits corneEs, ByHon Way ypj cal | y
supported on r ecgfl t{,@t %8%0%8511% of&eﬁi‘t‘gn&@t 2&71}6% sed (581%3 &1(3' lax?& Flofl! @

bott om surface StTat] on eaturés or supporting

the pod on a supRhiorSthek moﬁrsﬁ'u&ﬁfb\/\ﬂ}epb@1M@ﬁaﬁﬁ§\1@dﬂ%0ﬂr@mﬁbﬁ
surface, electrostatic charges are di ssi pated fromthe bottom surface of

the reticle al cm@s taatpmthmqwr@a@mdmgélqtmn ehatosupistaee of thapod deokr QHgR t he pod
o aot ot PR BRRS B BgHGR HE Foa PP oAbt BR%monid 1O
10 When seated on a support surface, electrostatic 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 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



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 owohzo43eticle retainers 114 as explai ned i n grearer/udetass4 bel ow.
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 enbodi nent, the two
retainers 114 each include a base portion 118 which is nmounted to contai ner
shell 102 by one or nore bosses 120 on the upper surface of the reticles.
A chanfer is conventionally provided arogind an upper edge of reticle 105.
Each reticle retainer further includes two end portions 122 provided for

contacting thejypRehatiRaMb8aindnts. Gldr ekAnplethe Aticld1etaeRiNRES cOitadthie 25
reticle, when the pod shell is mated to the pod door to hold the reticle in

pl ace when t heetjsdalalong ieatlgas. aslqpppsedurrde rdditied t@ Riaits earhers, MWHAMBEChani ss
may be wused for confactin d retaining the reticle in position when the
pod i s seal ed V@?% ﬂ%ﬁ%@f#%é%%ﬁ§@§?§1684 in alternative enbodi nents. For

exanpl e, the reticl gpeefeatieefchin®y fRRérRpfovidica &Rfcne!ffoval Ry fbf shedges as
opposed or in addition to at its corners, and/or nmay contact the top side

of the reticheclethestatit ¢hetge avatydiane tls topstifete qfthsietielea e pattienler,fthow pat h

for the 5 electrostat.ic charge fromthe t sur f of th eticle.
In particul ar, T¢4fe° r‘?I@P‘?rE&@egtlﬁﬁﬁ@%/glsflﬂ?tEWeﬁaﬁ ﬁ%} B’@gn%ﬁigioﬁgtqr$8£1} abs 124
mount ed 1o 0ne QlcIOREAerk Qe AbE ek@hdasdm ovdil 80 skiadst @skantk dhimover the
sides of the reticle and’into contact with the respective tab receivers

116 on the pod cdntact. with the rpspef-tve b reemisosi Heon thet posk dooar dn awsefeueh
G oot pat Ve Lo R RIS, S0 i S, by PO Bl RE T |
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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 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 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



of the reticle retainer 114 in contact with the reticle, through the

di ssipative tabs 124 on the reticle retainers to the tab receivers 116 on
the reti sveozusports, through the reticle supports to theCpodoidaes,

t hrough 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 ments. In one enbodi nent, each tab 124 is slightly
flexible so as to deflect in a direction substantially perpendicular to its
20 length. In such an enbodi ment, a slight interference, on the order of
about 0.0 10 inches, may be provi ded between the tabs and one of the
sidewal I s 117 of the tab receivers so that, when the pod shell is mated

with the pod doictiomeRribBBudh dsdRSlonA@reednt Bie@edrafiditoFact@stdtésupb 7.
Cont act between each tab 124 and a sidewall 117 slightly deflects the tab.

Thi s i nt er f er eneoaitashbeiwesn thefabseand bah 1gedivers.ne t abs 25 and the tab receivers

upon closing the pod, .l n_thi odi nent., the tabs 124 do .no opt.act the
bottom of the detent t\ﬁﬁelft]élelfsﬁoé)%t%gsqr@émgﬂ@ _ﬁlfmc?gfrinﬁ?’ ﬁ)ge BEX de_%t ab
receiver meet. éﬁé&ﬁéﬂg&h li§%ﬂiéq4é€iclé%iéiﬁ_érsrl‘ﬂlt§|t]®_ fe@t18isapportsan 2ipehude a

| ow WO 02/ 04311 PCT/ USOL/21684 -9 friction material, such as Teflon7 to

prevent the dendonirdofthopodiamrodds apash tagomd afbef the topisatfaeeef thevstielabs and

tab receivers. |t is_.understo t hat .ot her .k schenes . pravi ded
for electrical *‘V%ﬁm’flﬂo So?rh%%ff e n?sg?agioﬁéﬁn%ﬁlr{gga ?lﬁg\%q’lgﬁﬂc{hs
supports 112 upﬁnsmﬁ%e&&wf&c@étréigﬁd@%ohca@éwlhg@maadéqh& ﬂi@wﬁ?@ﬂt’h_@ of f of
the top surface of the reticle through the pod door. For exanple, instead

of sliding agaimstiviag$ibdehédh sutfads isichgable eflsisflastione ddins, whendhepodssheli ght
KRR PR N LN TR T N e, R T
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.
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 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
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 invention is 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 mted to the pod door, the tab contacts the receiving surface to
establish an 10 electrical coupling between the tab and tab receiver. The
defl ecti omoot/og3ne receiving surface prevents the contact PORPUSE1684he t ab
and tab receiver from interfering wwth the support of the reticle between
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
wWithin a container during storage and transport. Additionally, it is
understood that the workpiece may be rolthd or curvilinear. In such an
enbodi ment, the respective reticle supports and retainers would be

nodi fied to replace the angl ed sidewal¢lSARISW t h conti nuously curved
sidewal I s configured to match the outer circunference of the workpiece.
Al t hough the invention has been described in detail herein, it should be

understood that, the jnvention.is not.limte ' . flerein

di scl osed. Var]i'ous %%Pgaé%t}ls goﬁﬁglmotl/[ﬁﬁ% %ln%b?%}ﬁgﬁt%lgigls %ﬂ;?’ gg’@%@ﬁ e made
thereto by those 25 skillggiritnsubpért afuctiid bt sbepad tsupgbrf k@idtidaefospi rit or
scope of the invention. WO 02/04311 PCT/USOLl/ 21684 -10 CLAIMS 1. An

apparatus fol suppwoting the eloeatgndct within a SMF pod, conprising: a first
support structure and a sechd Supp rt.séﬁﬁcture for 5 supporting the

object: and a retaining sICETHE &TUTHE YOS first and second tabs, each

first and second tab engagi ng figBd seuHAQEBs, SichUlkiHnE sesnBadl di@agingli schar ge
path between said retaining structure _ o
said support structure, creating a discharge path between said retaining structure
and said support structure;
10 means for preventing movement of the object within the

SMIF pod during SMIF pod transpott.

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
at least one retaining structure mechanically interconnected with

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



and said support structure; 10 nmeans for preventing novenent of the object
within the SMF pod during SMF pod transport. 2. The systemas recited in
Claim 1, wiereidm said first and second support structureBCEUSOWEGHAN cal |y
i nterconnected with the SMF pod door. 15 3. The systemas recited in Caim
1, wherein said retaining structure is nechanically interconnected with
the SMF pod shell. 4. The systemas recited in aim1, wherein said
support structure and said 20 retaining structure are forned 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 structlres nechanically interconnected
with 25 the SMF pod door for supporting the object; and at | east one
retaini ng struakbcgidTRetagisedhl yabl chpatitosaidaippdrt\wbluin wihea tRAEMIPpdd shel |,
each said retaining structure having a first tab and a second WO 02/ 04311
PCT/ USOL/ 21684 shellgortr@ra, seghyvih fher L deofigating® aiselagec Rt Betwesippor t

col um when the SM d. s | f.0 Se i t ,
creating a di schar %ngpg@t ﬁnﬁ’gﬁ \%\eaélg Srasﬁgf%dlé' p’p%ﬂctug{a T Elg(} mﬁéﬁg&éeg?

retai ning struGhéWeten@beltht wbicbewithineNeSingod dRvENSMIF péd trepolsj ect wi t hin
the SMF pod during SMF pod transport. 5 6. The apparatus as recited in
Caimb5, whebein said support structure and said retaining structure are

formed of a substantydl ]y, fhia rechiOfPefalh SUhRblaRl ppGh BlhASLAL cal Y

di ssi pative material-
said retaining structure are formed of a substantially rigid, low particulating and

o-—

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:



10 7. A SMF pod for supporting an object, conprising: a pod door having an
interior surface, said interior surface having at least two electrically
conduct i weo opb43mrns nechani cally interconnected with sai dP€MISO/2684sur f ace
to support the object; a pod shell having an interior surface, having at

| east one 15 electrically conductive armnechanically interconnected with
said interior surface, each arm having tabs for engaging said colums; and
a discharge path, created between said colum and said arm when said pod
shel | engages said pod door. 20 S. The SMF pod as recited in Claim?7,
wherein said armfurther retains the object when said pod shell engages
said pod door. 9. The SMF pod as recitet2in Caim?7, wherein said colum
and said arm are forned of a substantially rigid, |ow particulating and

el ectrostatically 25 di sgjogaboMBvina@lintatior shifacefsaiMnlerio@durfaee hawipgor ti ng
an object, conprising: WO 02/04311 PCT/ USOL/ 21684 -12 a pod door haV| ng an

interior surfadeur Slatt@lciﬂht eridoetiveuedlamas mesehagcallyontereqnaeeted safh gaid
conducti ve col un%s rrec a ) ?\;%}t %rc nnected with said interior surface
to support the BYfEEH t)o%lpg #/1°’ng an interior surface, said

interior surface having a'éaoalsﬁamdvﬁ@ahym@ﬁmuﬂtaw/@al@fnmmmEJh@ﬁhgy
interconnected with said interior surface, each armhaving a first and

second tab; Anclectritadlyreondectivatdumns onesherigaliic inerepnnssied wioh Gad iakRiiogai d arm
when said first tand S con tab Of\%ﬁ h ar mtelg'-ga]n es said colum. 10 11. The
SM F pod as rect ‘belﬁc & further retain

a d1scharge 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 podrecited in Claim 10, wherein said columns further remove
electrostatic charges from a bottom surface of the object.

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:
- apoddoor 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;



t he obj ect when said pod shell engages said pod door. 12. The SMF pod
recited in Caim10, wherein said colums further renove electrostatic
char ges fwonm/esbptt om surface of the object. 15 13. The SMFUpOid1est recited
in Caim10, wherein said arns further renove electrostatic charges froma
top surface of the object. 14. The SMF pod as recited in C aim10, wherein
said colum and said arm 20 are forned of a substantially rigid, |ow
particulating and electrostatically dissipative material. 15. A SMF pod
for supporting an object, conprising: a pod door having an interior
surface, said interior surface having 25 four electrically conductive

col ums nechanically interconnected wthisaid interior surface to
supportthe object, said colums further renoving electrostatic charges
froma bottom surface of dgodspéle&ing MehieRohrade, BEd Intbtbd B havind3 a pod
shell having an interior surface, said interior surface havi ng.

electrically c(ﬁmaﬂv’ecoadmwﬁe&marrh@@amya]ﬂmulé@r@@m@é@ﬂe\ﬁlth\nsﬂlld WEAN9Ti nteri or

surface, each a haV| rlg 2} zsa%(g %ﬁ% ch ar, urghg\; r enovi ng
el ectrostatic Saadeiin aYIB% ?3‘?; S%’Pn 8?)? T38oUPS char ge
pat h, created t@édf{%%t@%aqg&q{dfﬁgt@lgnﬁ%gfﬁe@bj@/e@andsal d first and second
tab of each arm engages said colum

adischarge path created between said column and said arm when

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



