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DI SSI PATI VE RETI CLE SUPPORT STRUCTURE 5 This application clains priority
from prowa@opagil application "SMF CONTAI NER | NCLUDI NG ARCEUEOTRGSTATI C

DI SSI PATI VE RETI CLE SUPPORT", Application No. 60/217,177, filed July 10,
2000, and incorporated herein by reference. 10 CROSS REFERENCE TO RELATED
APPLI CATION This application is related to United States Patent Application
Serial No. 09/272,132, entitled, "SMF CONTAI NER | NCLUDI NG A RETI CLE
SUPPORT STRUCTURE", to Bonora et al., which application is incorporated by
reference herein in its entirety and which application is assigned to the
owner 15 of the present application. BACKGROUND OF THE I NVENTION Field of
the Invention The present invention relates to a standardi zed nmechani cal
interface 20 (SMF) container for transferring workpi eces such as reticles

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
charge from contact points on the top side of the reticle. 25 Description
of the Related Art Sem conductor devices are nmade up of as many as fifty

i ndi vi dual W@ 02/ 0434} BOHI R0 /2488 $riofity from provisional application “SMIF
CONTAINER INCLUDING AN ELECTROSTATIC DISSIPATIVERETICLE
SUPPORT”, Application No. 60/217,177, filed July 10, 2000, and incorporated

herein by reference.

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



patterned |l ayers 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 i s gidgied [§8RbE&1itdh, SiliB6PERSFouNE £1A th&al EButiRgfBlieaidnpat t ern on
the surface on'the reticle. In order to keep the surface of the reticle

clean, a thin ttheseslouicestheqtatiemn for edched thesplalyers iy eonfaingdoema mdskecadladr t
attern
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external environne ur|n reti cI fabric 0 tran r of the
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reticle to airborne paprtl cul ates, physi cal WO 02/ 0431% PCT/ USOL/ 21684

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



-3 handling of a reticle during transfer can al so danage a reticle. Common
causes of damage when handling reticles include scratches, electrostatic
di schargavon/ei31t he reticle, and cracking of the reticle poOiUse/yesd icle.
In a sem conductor wafer fab, it is therefore known to store and transfer
5 wor kpi eces such as sem conductor wafers using a standard nechani ca
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
wor kpi eces such as reticles and sem conductor wafers during storage and
transport of the workpieces 10 through tBe fabrication process. This
purpose is acconplished, in part, by nechanically ensuring that during

storage and tr aps@Ridof alrBiec1g ds@PUSar¥R béh 415801€dnagd S rétidle. OComirioh @Ge:e3
surroundi ng the workpieces is essentially stationary relative to the

wor kpi eces and dfjamaguvhendandiing rpticles intlade sargehesrleciopiabindiseiygaaiorent  do
not enter the ijymedi ate rkpi ece. envi ronnent . ..15 The SM F system provi des
a clean envi rorﬂ?r%???‘cﬁo?nd:%??@ﬁ‘ge%ﬁ]}?rﬁ@en g‘é’_rpglrlﬂﬁ?er vol ume of "particle-free
gas which is controlf, @deichRdicesiReats £B, itRih@eForcdadwnitb iWréladdagdnkep and
external contam nants. Further details of one proposed systemare

descri bed i n5t hweorfpipess seeitasséigon@mids waterTEOMNOILOGYrdroRhasFHEReCASSETTE
TRANSFER | N VLS UFACTURI.NG, .+ M hir 20 Pari and (L ri aenpf ,
Sol 1d State Tochubayyorat yireRdtt pstch v feictied biihe FOUPERAREETT 1 o
mai nconponent Lorigehy 3RAHRE0SANH Y. 9 S aFont NaMibRE; 4,5820070i B U, 380l 389 Theised for
storing and transpor%] K

i ng workpi eces and/or cassettes which hol d t he
wor kpi eces; ( 2)pueprst of a SHEF slystemds tveducqeeide furasontmworkpiackpsush @s
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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



and/ or wor kpi ece cassettes froma seal ed contai ner without contam nation of
the WO 02/ 04311 -4 PCT/ USOL/ 21684 wor kpi eces from external environnents.

El ect rostvad bz/o43wi | dup on and di scharge fromreticles can BeME§&/x684 destr oy
the reticles, and concern about el ectrostatic danmage has been increasing

in recent years as device geonetries get finer and the requirenents for
reliability 5 becone nore stringent. In conventional SMF pods, it is known
to have conductive contacts on the reticle support in the pod door to

di ssipate electrostatic charge fromthe bottom surface of the reticle. The
charge is then grounded through the pod door. Simlarly, conductive
contacts are provided on the reticle re#ainer in the pod shell to

di ssipate electrostatic charge fromthe top 10 surface of the reticle. The

char ge fron1thew@ﬂpe&gqﬁﬁﬁexkﬁmlaﬁnmgﬁmumded through the pod shell. A
drawback to conventional reticle containers is that the shell must i nclude
static dissipative riewtostatis hubldpp o and disgharge fremgiediclss cepdamage & ati ¢

charge from the dgﬁﬁr&yt urcl;%% e%,ta%lfg, ctpg% ou%l%ctﬁdsrtatfc%a&gé«% ﬁfstﬂe ﬁl@?&%ﬂlge shel |

be 15 transpar can be Vi ewe ron1 he o

However, the adfpdcenttydads afBded é‘e@nﬁﬂﬁés Igetsiirit iethé Yeqdiremiee Forveliabilityd t he
shel | and reduce its transparency. BRI EF DESCRI PTI ON OF THE DRAW NGS 20

The present iSnwieaeme maie|siringsit. belndecnyentinngl WMIE radseitdf d@ows HBVE dr awi ngs
Do o ) S b8 SRTRIP SR B ELSIS BE4, B0 BB et
enl arged per spegédiéSiatié ENdrsHNEe Boft@h s@ifadeltf thieteti€le The charge is then
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



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

el ectrostatic charge fromthe top surface of the reticle through the pod
door; anowGbhIAMEL 3 i s a perspective view of an enbodi nent Pof/UShi21ps4esent WO
02/ 04311 -5 PCT/USOL/ 21684 invention illustrating the nmechanical interlock
bet ween the support colum and the retaining structure. DETAILED

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 an

el ectrostatic dissipative (ESD) support structure for supporting a
reticle. Wihile the present invention is described with respect to a SMF
container, it is understood the present-tavention maybe used with any of
various containers for storing and transferring reticles 10 or simlar

wor kpi eces. Addh¥dn@nakitustrandihe hRchatcad M@ HcRBBtwh thdMappsressihn ahdvent i on
complies with, and allows conmpliance with, all applicable SEM standards.
Ref erring now tthe figning stru¢iree i s shown a contai ner 100 conprising a shell
102 capable of mating with a door 104 to define a sealed environnent 15
within the container for storing and transporting a reticle 105. Although

not critical to the present invemiAnEDdYECRPLIONEf erably includes a | atch
mechani sm for allowi ng the shelT 102 to be renpvably coupled to the door.

Such a | atch5 nechanitemressniinyedion allmow beidgsertlensivith refesenss taligs- Mahéh may be
Whi ch the pod 7o thictEageoste! & 4 o e Bineh peebadr SR wap R inRgRE 1, "
i ncl ude a I ockiRgD) EREAIHHRIEOfPSHIBRIn WAL CWIBRAM escf ivBRidad. Thi s
| ocki ng mechanism "Is disclosed in U S. "Provisional Patent Application No.
60/ 217, 204, entdesdribetd 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



"SM F CONTAI NER W TH LATCH LOCK MECHANI SM', to Smith et al., filed on July
10, 2000 and owned by the owner of the present invention. Details 25

rel ati ngwoozm3al t ernati ve | atchi ng mechani sm are shown fpeT/@s@mbss in U S
Pat ent No. 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
whi ch patent is incorporated by reference inits entirety herein. The
contai ner door is preferably forned of a static disapative, durable

pol ymer, such as for exanple carbon fiber-filled pol ycarbonate. The
container 5 shell is preferably forned-6f a durable polyner, such as

pol ycarbonate, and is clear to allow the viewing of the reticle as

expl ai ned her Eiiéﬂ%Ein%ﬂed A5 i owadd 6f Hid ipVé%eﬁtogﬂﬂicuﬁ@{ hadavich thaendaor and/ or
shell may fir ther be formed of flanme retardant polyetherimde. It is
under st ood t hatingomeordisd byaefdresprein) itsrpagirgieheresk ned of ot her materials in
alternative enbodi ts. wever,. it ds eat ur Q.. of;. r

i nvention that the stH&I® rﬁ8gasﬁgﬁaﬁhgﬂ%ggmg?§ %%Uﬁﬂgéﬁﬁggfgéﬁﬁé

nmaterial s. The d8Rhcradidhsh edrlexdnpleRh®of Tidbl-HillEPpsTRehrbdhate) Belcon@ing®! di ng,
but other known nethods of nanufacture are contenpl ated. Contai ner 100

further incl Gdebelaispreferdbly Huppdef a dweblgpobmer1wchps mobgarbghatp, andds

interior of the contaiper ,100. Retigcle s ort chanism 110 incl udes 15
four reticle sd’be&’i&f’sal%ﬁ i 9g&ber r#lgfe Sde’gpﬁalag CTB}?%t hd ‘8 f%:‘l)lgi r of
reticle retai negrmhiide @ BokeHboM:tS B HodkOhd/oPUWRBR ey fhlBerdhtdfor@baioners 114
of the reticle support nmechanism 110 allow a reticle to be gw ckly and

easi | y positi oflathenietandant pelyetheramisiee & i$ modargoed hiahibe doooind shedlmay berovenent
of the reticle withjn. the ontai ner during. cantajn trangpor and
provide a path f?‘anﬁi%ﬁm%fl erl n@l?tgg{aﬁ&?lg{’?‘gm&}l s%g‘fe’lv%rnﬁflsr %&ﬁaflﬁ% top and
bot t om surf gge (Ffthd PRsEftihtdnBion 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



In a preferred enbodi ment, the reticle supports 112 and retainers 114 are
formed of a substantially rigid, low particulating and el ectrostatically
di ssi pat iweo02/emteri al such as for exanple carbon fiber-fiPCPR#S01/21684

pol yet her et herkeytone ("PEEK"). It is understood that various other
materi al s i ncluding pol ycarbonate, 25 polyetherimde, or other
conpositions nmay be used. Reticle supports 112 may support the reticle any
nunber of ways. A chanfer is conventionally provided around a | ower edge
of reticle 105. In a WO 02/04311 -7 PCT/US01/ 21684 preferred enbodi nent,
the four supports 112 support the reticle along the | ower edge chanfer, at
the corners of the reticle. It is undersfeod that other known nechanisns
may be used for contacting and supporting the reticle on the pod door in

al ternative enhpelefredémbodimentoha flrauppdis 11 kiygjoet theieficletatongale loost act 5
the reticle along its edges as opposed or in_addition tQ at its corners,
and/ or may corfdge charfsr, 76 theosaragrs et B retider &:ls spderstopd Fhag elieelinIH a | oad

port L2 1 ey AR il RETUERAE i LEISHE e KRBREhE o /o ool

supported on régis ing that na nding slots on a

bott om sur f ace @br inhgtchRdvé@abodifeher Forekgnplel titraitld stpportemayf @ntRupporti ng
the pod on a sug{gor.t surface are known. 10 Wen seated on a support
surface, el e8t rthereticleqlasigaisgdecsas epprssd ppiatadditiondopiifeormsst, eHPSBAY ace . of

e e, o S, BEbASOR G YOUS SRR i, A8 R0 T poo

door 104, throd§ i eatures suppor ,“"and from

the registrati Qutfofdl VRS sippois@udidre, the pdddé tybRAlly Suppbfted b fegistiation
supporting the reticle 104, each reticle support 15 112 further includes a

tab receiver 1i6nstbat mates aprsepoadingislotoemalptiom wtce eftheped daost Qihser s 114
oS oL 1 DR e OB P T Sy Bl B 2 oy
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



Referring now to 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 enpodieent, the two retainers 114 each include a breFUp@riisgn 118
which is nmounted to container shell 102 by one or nore bosses 120 on the
upper surface of the reticles. A chanfer is conventionally provided around
an upper edge of reticle 105. Each reticle retainer further includes two
end portions 122 provided for contacting the upper chanfer 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
t hat other known nechani snms may be usedgfor contacting and retaining the
reticle in position when the pod is sealed WO 02/04311 -8 PCT/USQOL/ 21684 in

al ternative enBogidiRAVG enfboBlinfRtHR exilile) BE k&ick: feRidiri@bs comycteimt act the
reticle along its edges as opposed or in addition to at its corners, and/or

may contact thaidoposg e edgestdseoppesddedrdn at@igion de piciteceraers) HulYQ MYy t her

provide a current, fl 5 electrostatic charge away fromthe
top surface of CORf c”ﬁ‘ﬂog B{] "Ifﬁheprgﬁgli Ctular, the reticle retainers further

include di ssi pati ve Thabgtidid4refmitt eflrthe PRI ab@irkent rfRiv GJagh rfet ahdrer s,
whi ch tabs extend down over the sides of the reticle and into contact with

t he respecti§e eteatrostmha@esawyﬁfrm thehiep podaagadiihe reficly. gn paicpley the

enbodi nent, there ar such .di.s at.ive t 4, 0 each o he ends
of one 10 of tﬁ@lctlee’f %‘P@S r’l’é‘fl‘ége Bﬁﬁlﬂatévé’atfl %1%%1116?“8{%56&0{16 0%02

el ectrostati c ¢cHaNORSIALE vmlaﬁala@te,a@na oW L& theBidssI6f ME Setifle ﬁﬁ'&i‘mtcﬁt icle
along a path through the 'ends of the reticle retainer 114 in contact with
the reticle, thkooaghwithéediessiieat tabefecteams 1164n ghe pddedqoet e p@refemred ners to

the tab receiver 16 o the retic ort t hr ou i.cle
supports to thEMSSHIREGE er‘??f%‘ﬁ%ﬁmb 16’8 V?f8€§r12f®9f16t68 ?Het Eehdlorbhs

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 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



15 registration features supporting the pod, and through the registration
features to ground. The manner of contact between the dissipative tabs 124
and tab meaer/sis 116 nay vary in alternative enbodi ment BCT/UR01GX1684

enbodi ment, each tab 124 is slightly flexible so as to deflect in a
direction substantially perpendicular toits 20 length. In such an

enbodi nent, a slight interference, on the order of about 0.0 10 i nches,
may be provi ded 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 tal9.- This interference ensures

contact between the tabs 25 and the tab receivers upon closing the pod. In

this enbodi ment fictiemhbs], uch BA16AT toRBtAC thelghferbitdd Ofpasiculdies pehent
where the two sidewalls 117 defining each tab receiver neet. The reticle

support and/ or gqoatactbesween tiedahs andyjab sediveied a | ow WO 02/ 04311

PCT/ USOL/ 21684 -9 frijctig teri,al, .such as Teflon7 to.prevent .t
generation of partic%llﬁt%@e%goéﬁi h’@trﬂﬂie& PRI mﬁ%emﬁ%bb% rnocylciegbﬁ)?
receivers. It igedieydoaplng RtreQ810 8talkBR\IN4 36 RRIRECIERMpHStsPITQUipdad for
electrically coupling'the reticle retainers 114 to the reticle supports 112

upon 5 cl osur eclofure ¢pighepetl toprevide s pash to gawnd afbolthe topdushee ofthq igtcleop

surface of the reticle throu t he d.door.. .For. exanple,. n qf

sli ding agai nstt%ﬁo%ﬁgg\ﬁgpldoﬁg%or?’ﬁ‘éﬁ)ﬁ‘?’é%s eaﬂ‘&{/Slé_ 7 85, S#%?g%wfﬁtf@?t t down
on a recei Vi ng @ps fHag exdr® forsavight Abwh iR a re€G Y isiiadedhot BWaNoBET ace is
capabl e of deflection. Thus, when the pod shell "is mated to the pod door,

t he tab cont actmctihiag tabs siidbrayriace i aepablenfalsfledsions Ahas viendheped shel|
coupling between the t and .tab recei Jecti.on of 't

., The def.| i Vi
surface prevent's M4 t@gﬁ? Bed dey fsdAd Pﬁ\’/fgg%t%@egﬂcc??‘fl%swg%gitﬂ’/ 8sl'tatfq"rasgﬁ1{lecel e
interfering d theddithl TURPRAS b&lvetNend @bidaliQaDeleRRN tihe delebtfdnSofSthRPOrt s

t12 and 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.



reticle retainers 114. Al though the present invention has been descri bed
thus far as supporting 15 a square or rectangular reticle, it is

under st oo v21e431t he present invention maybe wused to firnP@TAs@pnrg4 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 enbodi nent, the respective reticle
supports and retainers would be nodified to replace the angled sidewalls 20
wi th continuously curved sidewalls configured to match the outer
circunference of the workpiece. Al though the invention has been descri bed
in detail herein, it should be wunderstopd-that the invention is not
limted to the enbodi nents herein disclosed. Various changes,
substitutions and nodifications my beChmmgSt hereto by those 25 skilled in
the art without departing fromthe spirit or scope of the invention. WO

02/ 04311 PCT/USCOL/ 21684 -10 CLAIMS 1. An apparatus for supporting an object

within a SMF pod, ¢ rising. a first s - r . second
support structure fd&gggxgﬂﬁgg¥fWﬁﬁﬂyﬁﬁnﬁﬁﬁ%%E@ﬂéiégghgéﬁgﬁ%%W%ss ructure,
including: first and secopngirdtafippoatiicthid shd anskcseE GuppdrBbtrestgagiong sai d
support structure, creating a di scharge path between said retaining

structure add sppdtisgportyecttandct ure; 10 means for preventing novement of
the object within the SM Ft ad durin jSM]E.%pd transport. 2. The system as
recited in Caimi1, wheréetif IEP%SW?%@’ A4 “Yecond support structures are

mechani cal Iy interconnected W #if3t iddecdFtatho6ac@REL and second tab engaging
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



15 3. The systemas recited in Claim1l, wherein said retaining structure is
mechani cally interconnected with the SMF pod shell. 4. The system as
recited wo@vedsm 1, wherein said support structure and saPdr/u8@/x1e84ai ni ng
structure are formed of a substantially rigid, |ow particulating and

el ectrostatically dissipative material. 5. An apparatus for supporting an
object wwthin a SMF pod, conprising: at |least two support structures
mechani'cal ly interconnected with 25 the SMF pod door for supporting the
object; and at |east one retaining structure nechanically interconnected
with the SMF pod shell, each said retaining structure having a first tab
and a second WO 02/04311 PCT/ USOL/ 21684 11 tab, said first and second tab
engagi ng said support colum when the SMF pod shell fornms a seal with the
SM F pod door, tgh,esitiflig add Secdat abgagatidsaisuppern cobaindvisantheSMIB podict ur e
and said retaini n? structure, and further preventi ng novenent of the

obj ect within tshell EPE aywal with thegSMNH PodhderTs Fsaiiod fischzrgs Paﬁhbetﬁ’ﬁﬁ%r atus as

t ed d
eered 0 O o SRR ar ROkl URLALE SO ok Grtshah

el ectrostati calthyveilicns bpeitiobRcimitkihitied SMI®pdd dﬁ’nr@&lﬁl@p@ﬁ fraispsigppor ting an
obj ect, conprising: a pod door having an interior surface, said interior

surface haviAg at I east two electrically conductive colums mechanically

i nt erconnect ed sai d Liar sur p & pod
shel | having anéN: nt eFJI:}fe PP Pufsa Eemtﬁawénﬁﬁgts ?'Iel%gﬁl %%désuﬂi%t Qt?ieg'ﬁrgl cally
conductive ar msaﬁqeﬁmlﬁgaéthmré\a@rf@mmwa etbswintibllgAid, lodtRFticalating and

electrostatically dissipative material.

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

said pod shell engages said pod door.

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

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

25 dissipative material.

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



surface, each arm having tabs for engaging said colums; and a di scharge
path, created between said columm and said armwhen said pod shell engages
sai d podwi0o02/04320 S. The SMF pod as recited in Claim?7, meUsiwmiss d arm
further retains the object when said pod shell engages said pod door. 9.
The SMF pod as recited in Caim7, wherein said colum and said arm are
formed of a substantially rigid, low particulating and el ectrostatically

25 dissipative material. 10. A SMF pod for supporting an object,
conprising: WD 02/04311 PCT/USOL/ 21684 -12 a pod door having an interior
surface, said interior surface having four electrically conductive colums
mechani cally interconnected with said dJdtgerior surface to support the
object; a pod shell having an interior surface, said interior surface

having 5 electrically cojbdabbMeyiipis intessant fGe, said intdridr e@feenheds Wi t h
said interior surface, each armhaving a first and second tab; and a

di schar ge pat h,four elaetsidalbe conduetivasalvwss mrashamiepllyaintereqnmedip® withs gidl i r st
and second tab .of .each arg1 engglgglse aictti colum. 10 11. The SMF pod as
recited in O ai PTG SYUREE & HPEYF H°H¥E f urther retain the object when said

pod shell engages said paghod@Rsll haling ahlirerPd strfBedsdi@fkdrRA sirfacChadifiy 10,
wherein said colums further renove electrostatic charges froma bottom

surface of the esjireaily coBdugive Tmas Mdbapicalla sntereenneetgd witloisaid nintagior wher ei n

said arnms further.renove | ectrostati.c charges froma top surface of the
obj ect. 14. Theguéfﬁ/felief)%’oar@g‘aw’@iat%aéﬁnﬁl S&?%Hadrﬁgll’(?,ndv\her ein said col um and

said arm 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 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;



20 are formed of a substantially rigid, Iow particul ating and

el ectrostatically dissipative material. 15. A SMLF pod for supporting an
obj ect, aowopriosing. a pod door having an interior surfacepCrasa/ilpgderi or
surface having 25 four electrically conductive colums nechanically
interconnected with said interior surface to supportthe object, said
colums further renoving electrostatic charges froma bottom surface of

t he object; WO 02/04311 PCT/US01/ 21684 -13 a pod shell having an interior
surface, said interior surface having electrically conductive arns

mechani cally interconnected with said interior surface, each armhaving a
first and second tab, each armfurther rgwving electrostatic charges from
a top surface of the object; and 5 a discharge path, created between said
col um and said arm when jRisHelf hdvidg AfteH6GRNEcd, sid DiterRR 6l fae MaERgages

said col um. _ _ . ' o
electrically 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.



