T oPTi CAL PELLI CLE AND PACKAGE ‘Background of the lnvehtion The prgggph
invention relates to optical pellicles, and nore partigularly to anepptical
pel licle packaging system In the seni-conductor chip industry it is well
known that pattern transfer froma photomask to a substrate is acconplished
by exposing the nmask to a light source. During the pattern transfer
process, also called the photolithographic process, patterns on the

phot omask are projected onto the substrhte, which has been treated with a
phot osensiti ve substance. This results in the mask etchings being

reproduced onto the substrg@rEri¢dRlPFEUDRACE Y ANDPAOCKA @R substance on the
surface of the mask will al so be reproduced on the substrate and therefore

will interfere with proper patt nktran fer, t teh] substrate. To elimnate
contam nation of the mask surfamm—ﬁ—,c 4 1€ Y- nbr ane known as a
pellicle is mounted on the mask surface, such that the pellicle menbrane
extends paral |l el toTheepressik iaverdionr edatese toroptical dpedliclns carsh awed panagularyto
it. Any contamination that would ordinarily land on the mask surface
instead fal l 5ot geiibR Rekhiink Sysempbr ane.
In the semi-conductor chip industry it is well known that pattern transfer
from a photomask to a substrate is accomplished by exposing the mask to a light source.
" During the pattern transfer process, also called the plistolithographic process, patterns on

the photomask are projected onto the substrate, which has been “treated with a

" photosensitive substance. This results in the mask etchings being reproduced onto the

substrate. Unfortunately, any foreign substance on the surface of the mask will also'be ™

reproduced on the substrate and therefore will interfere with proper pattern transfer to the

substrate. o

" To eliminate contamination of the mask surface, a framed, thin membrane’
known as a pellicle :is mounted on'-tﬁé' mask surface, such thaf the pellicle membrane
extends parallel to the mask at a predetermined distance spaced away from it. Any
‘contamination that would ordinarily land on the mask surface instead falls onto the

pellicle membrane.

Pellicles substantially eliminate the above problem because contamination
on the pellicle membrane generally will not be projected onte. the substrate. The frame of

the pellicle supports the membrane at a distance spaced away from the mask surface so -



Pellicles substantially eliminate the above probl em because cont ani nati on

on the pellicle nenbrane generally will not be projected onto the
substrate. The franme of the pellicle supports the nenbrane at a distance
spaced away fromthe mask surface so 2 any particles or other

contam nants on the pellicle nenbrane will be out of focus during pattern
transfer. The use of pellicles can increase the quality of the resulting
circuit, thereby dramatically inproving circuit fabrication productivity.
Consequently, it is no surprise that | l'icle manufacturing techni ques have
becone increasingly inportant because high quality pellicles are critical

to the-success of the photolithographic process. During the pellicle

manuf act ur any partecles sr othericontampioantaon the pellndleimembraae podlshbdrpiif of fafus during
either relatively large or small contam nant particles being deposited on
the pel l'i cleqoBid ~ Relatively large particles are unacceptable
because-t hey may be reproduced in the substrate during photolithography,

even though they are-qut of focus. Equally unacceptable are particles
(whet her | arge or smi‘l%e)uste tpeghée%%aﬁb@ﬁ?ééeébﬁﬂ ity of the resulting circuit, thereby

dramatically improving circuit fabrication productivity. Consequently, it is no surprise
that pellicle manufacturing techniques have become incrgasingly important because high
- - quality pellicles are critical to the'success of the photolithographic process.
.77 During: the-;-pellicle:mﬁ-nufa-cfuﬁng process;-it is important to minimiZe the -+
... .possibility of either relatively large.or-small contaminant particles.being deposited-on the-- - -
pellicle membrane. . -Relatively. large-particles -are- unacceptable because:-they may ‘be
reproduced in the substrate during photo‘lithography, even though they-are-out of focus:- -~ <

- ‘Equally unacceptable are 'pérﬁcle-s (whether-large-or-small) that are-deposited on-the”

- .underside of the pellicle membrane or. the pellicle frame. - Subh particles'may drop-onto ™
the mask surface during photolithegraphy,-which.is-precisely what is to be avoided-by~
using pellicles. |

It is also cn'tical that the -pellicle. membrane be extremely transparent and
uniform across its surface. Because of this, pellicle membranes are normally extremely
thin and are therefore quite fragile. 'Existing packaging systems often hold an optical
pellicle in such a manner that the pellicle membrane itself is in contact with the pellicle
package.. This contact can dafnage the pellicle membrane in such a way that it is torn and
is therefore not usable. It is also possible that the pellicle membrane can be damaged in

the less visible fashion,'-bu‘t in such a way that particulate or other debris could rub off of



undersi de of the pellicle nmenbrane or the pellicle frane. Such particles
may drop onto the mask surface during photolithography, which is precisely
what is to be avoided by using pellicles. It is also critical that the
pellicle menbrane be extrenely transparent and uniform across its surface.
Because of this, pellicle nmenbranes are normally extrenely thin and are
therefore quite fragile. Existing packaging systens often hold an optical
pellicle in such a manner that the pellicle nenbrane itself is in contact
with the pellicle package. This contacCt can danage the pellicle nenbrane in
such a way that it is torn and is therefore not usable. It is also possible

that the pellicle rrenbrane can _be damgged in the less visible _fashio but
in such riphgral sdees Riithamellifle FoTRiane BiteoREE e BRCKIEE- ihls could;egult

peri pheral edges of the pellicle menbrane that contact the package. This

coul d r esigl fejdcionejfekd pellickibyt the andluser.l e by the end user. One conventional
packagi ng system such as that described above is disclosed in U S. Patent

No. 4,697,701 to M g ey thiignal ba&@a%n?ge s@@?&%'ﬁcﬁl @ tha?  described above is
disclosed in U.S. Patent No. 4,697,701 to Ming Haw Ying. It can be seen in FIG. 3 of
this patent that the top of the package directly contacts the peripheral portions of the

‘optical pellicle membrane An-other such system 1is disclosed in U.S. Patent No.

w4, 511 ,038 to-Anng K:“M. Miller. . Figs. 3.and 8 of this second patent show that.the bottom. . .

.—-portion of the package is in_direct contact with the peripheral portions of the pellicle
- -membrane. . -
Thus, it is an object of the present invention to develop a pellicle packaging

-.system- that avoids -the drawbacks and limitations. of the prior art proposals. More

- specifically, the invention has as .an object to develop a packaging system in which the ... .

- pellicle membrane.itself is ﬁot in contaét with any portion of the packaging system, so to. .
prevent any damage to the péllicle membrane during packaging, transport, and .
unpackaging of the pellicle. It is also an object of the present invention to develop a
pellicle packaging system thaf is inexpensive to fabricate, is extremely clean, and which
may be used by one having minimal amount of skill, education or training.

Summary of the Invention

One aspect of the invention comprises an optical pellicle that includes a
_ pellicle membrane and a pellicle frame with a bottom cover side, a top membrane side

- and an outer edge that extends downwardly from the membrane side to the cover side.



this patent that the top of the package d|rectly contacts the perlpheral
portions of the optical pellicle nmenbrane. Another such system is -
disclosed in U S: Patent No. 4,511,038 to Anne K MMIller. Figs. 3 and 8
of this second patent show that the bottom -portion of the package is in
direct contact with the peripheral portions of the pellicle menbrane. Thus,
it is an object of the present invention to develop a pellicle packagi ng
system that avoids the drawbacks and |imtations of the prior art
proposals. More specifically, the ingention has as an object to devel op
a packaging systemin which the pellicle nenbrane itself is not in contact
with any portion of the packagi ng system so to prevent any damage to the
pel I'i cl e TigripeHivde chembianpas kiegimed té madsporets, a aubstamtpd goatgom@f ahe tiembrane
pellicle. It is also an object of the present i nvention to develop a

pellicle 933%?%@%?%? ﬁmnteg hd ﬁ"leeHh%gr&? S o? tB%gFﬁWlé ﬁ%%rfe xphﬁkd‘é?%rfewhgral

cl ean, y on anoun
educatlon or training Y of the Inventlon One aspect of the |nvent|on
conpr i sesreawrbmatc%nte@eﬂ |gr=e¢ré ly nd@wnwardindoward dhe j caver ey bsyend the pellicle

pellicle frame wwth a bottomcover side, a top nmenbrane side and an outer
edge t hatmembestss downwardly fromthe nenbrane side to the cover side.

 In one embodiment of the invention, the peripheral region includes a

. relieved portion - at ‘the periphery of the membrane side of the pellicle frame. In a

- variation of the invention,-the relieved portion includes a-chamfer. In another:variation; -

- the relieved portion is.arcuate.. .In still another variation of the.invention,-the-relieved . - . ..

-portion includes a first-region extending toward the outer edge at a first defined angle-and -~

. a second region extending.from.the first-region to the outer edge at-a second defined - - - -

-angle: Another embodiment includes-one-of the previously described optical pellicles-in -+

- which- the pellicle: frame has -a- generally- polygonal configuration- with plural corer
. regions, and the peripheral region includes the corner regions of the pellicle frame.--. -
Another aspect of the invention comprises an optical pellicle frame having a
cover side designed to receive a cover, and a planar membrane side designed to have a
membrane disposed thereon, the membrane side being disposed along a membrane plane.
The term “membrane plane” as used herein refers to an imaginary plane which coincides
‘with the surface of the membrane side. An outer edge ex_tends between the cover side and
the membrane side. The frame further includes a peripheral region extending from the

membrane side substantially out of the membrane plane.



4 The pellicle_penbrane is nnuntéd?to”ahd'COVEKS a substantial portion of
the menbrane side of the pellicle franme. The menbrane side of the pellicle
frame includes a peripheral region that extends generally downwardly toward
the cover side beyond the pellicle menbrane. In one enbodi nent of the

i nvention, the peripheral region includes a relieved portion at the

peri phery.of the nenbrane side of the pellicle frame. |In a variation of
the invention, the relieved portion includes a chanfer. In another
variation; the relieved portion is arcyate. 1In still another variation of

the- invention, the relieved portion-includes a first region extending
toward the outer edgf at agfirst defined angle and a . second region )
extendi ng fromthe f$tsinatag) gspect ot thfe PERSERY ggHORLS & Baa3sed gefrslepellicle
angl e. Anot her enbodi nent includes one-of the previously described optical
pel I'i cl esthar ideladest be @gidal cpedliéleanmd hapagkagenthal peyligle! inghitdet a membrane
configuration with plural corner regions, and the peripheral region

i ncl-udes e ' t LLicle - f.r -
invention&gﬁﬁ%%gg@éﬁ%ﬁﬂ%g?ﬁ%g%mﬁgﬁfﬁg?éaf@@ﬁ%&H§G?Hgégﬂ%ggégggggé5dg§?g%%ﬁ

to receive a cover, and a planar_nenbrane side designed to have a
extending between the cover side and the membrane side. The membrane side further

includes a peripheral region that extends toward the outer edge. The pellicle membrane is
mounted on and covers substantially all of the membrane side other than the '_;_)_e_:_ji_pheral_

-+ region. The plirase “substantially all” as used herein is intended to encompass a pellicle .

- -where the membrane might be inset slightly from the peripheral edge for manufacturing

- - membrane to terminate. short of the peripheral edge.

- - -Still -another aspect of the. present.invention comprises a method for.

packaging an optical-pellicle.- The method includes. the steps of: (1) providing a package =

and an optical pellicle, wherein the package includes a first piece having a structure for

supporting an optical pellicle and a second piece that is configured to mate with the first
piece, and wherein the optical pellicle includes a pellicle frame having a membrane side,
a cover side, and an outer edge that extends between the cover side and the membrane
sidé of the pellicle frame, a pellicle membrane mounted on and covering a substantial
portion of the membrane side of the pellicle frame, and a protective cover mounted on
and substantially coexetensive with the cover side of the pellicle frame; (2) positioning
the optical pellicle proximate the structure for supporting an optical pellicle on the first

piece of the package; (3) placing the optical pellicle onto the structure for supporting an



menbr ane” di sposed thereon, the menbrane si-de being disposed along a

menbr ane plane. The term "nenbrane plane" as used herein refers to an

i magi nary pl ane which coincides with the surface of the nenbrane side. An
outer edge extends between the cover side and the nenbrane side. The frane
further includes a peripheral region extending fromthe nenbrane side
substantially out of the nmenbrane pl ane. 5 Yet another aspect of the
present invention is a packaged optical _pellicle that includes an optical
pellicle and a package. The pellicle i n® udes a menbrane nounted to a
frame. The frame includes a cover side, a nenbrane side and an outer edge
ext endi ng between the cover side and the nenbrane side. The nenbrane side
further iopticaleselliciresd tietled pelbgieanembadneetstfesedomovantactt with ahe dirstepigee of
The pellicle menbrane is mounted on and covers substantially all of the

menbr ane gj d r apt | rak: | h asea’.s t L alel

a1 ol PRdtd, hdfhy ARIRGH BRE GBlchCRERGIe Dy RoBlEp e HRT Al BY the

m ght be inset sli ght ly fromthe peripheral edge for manufacturing

t ol er ancepackaget withdho gaeondopicee abHisy parkage sonthah gho pelligle membyane 1§ fge from

cause the -
contact with the first and second pieces of the package.

Various other features, objects and advantages of the present invention will
- - . be become fully apparent as this description continues.... " ..

RS T e L -~ . Brnef Description-of the Drawirigs. = .." . .- ...~

- Fig. 1 is a sectional perspective view .of. a..prior art optical pellicle and .= . .

ISt package, with the section taken along one end of the optical pellicle and. package. . The -
- optical pellicle includes a pellicle membrane. thatis.in direct-contact with the package. . . ..

~Fig. 2 is a perspective view of an optical pellicle constructed in accordance

~--~ - —vyyith the present invention, only with a portion of the-protective cover broken away.- - . . ~. ..

Fig. 3 is anenlarged, side-elevation sectional view of the pellicle of Fig. 2, . - - -

taken along line 3-3 of Fig. 2.

Fig. 4 is an enlarged, side-elevation sectionai view of the pellicle of Fig. 2,
taken along line 4-4 of Fig. 2.

Figs. 5 and 6 are enlarged, side-elevation sectional views of alternate
embodiments of the optical pellicle shown in Figs. 2 and.4.

Fig. 7 is a perspective view: of a packaged optical pellicle constructed in

accordance with the present invention.



menbrane to term nate short of the peripheral edge. Still another aspect of
the present invention conprises a nethod for packaging an opti cal
pellicle.- The nmethod includes the steps of: (1) providing a package and
an optical pellicle, wherein the package includes a first piece having a
structure for supporting an optical pellicle and a second piece that is
configured to mate with the first piece, and wherein the optical pellicle
i ncludes a pellicle frame having a nenbrane side, a cover side, and an
outer edge that extends between the cover side and the nmenbrane side of the
pellicle frame, a pellicle nmenbrane nounted on and covering a substanti al
portion of the nmenbrane side of the pellicle frane, and a protective cover
mount ed on and substEigt Baisian explededpeispective Mevhof dhepackagad opticahpellicle of
pellicle frane (2) positioning the optical pellicle proximte the
structure r7support|ng an optical pellicle on the first piece of the
package; 3 pIaC|ng the optlcal peIIicIe onto the structure for supporting
an 6 opti cal peI .SO l cl.e nenbra s free from ontaal
Wth the irer pfeod Bt Snan SAATRE, idsralvalion TERRgIa of o Peckatsd TRty
by engagi ng the first plece of the

pellicle of Fig. 7 taken along line 9-9 of Fig,. 7.

Fig. 10 is an enlarged, side-elevation sectional view of the packaged optical

pellicle of Fig. 7 taken along line 10:10 of Fig. 7. -

- Fig. 11.1s a top-plasgview of .an- alterhate.:-..embodimcnt of the -packaged. . ..

. optical pellicle of Fig..7 with the second piece.of the package removed. ...

Fig. 12 is a perspective view. of yet another embodiment of a-packaged

optical pellicle constructed in accordance with the present invention. . The package ... .

includes a first piece, a second piece; -and-four clips that slidably engage the first and

- -+ Fig. 13 is an ekplqdct_i_’__pg_arspcgti—_vc view of the packaged optical pellicle of
Fig.. 12 with the clips removed.

Fig. 14 is an enlarged, side-elevation sectional view of the packaged optical
pellicle of Fig. 12 with the clips removed, taken along line 14-14 of Fig. 12.

Fig. 15 is an enlarged, side-elevation secﬁo'nal view of the packaged optical
pellicle of Fig. 12 with the clips removed, taken along line 15-15 of Fig. 12.

Fig. 16 1sa froﬁt perspective view of one of the clips shown in Fig. 12.

Fig. 17 is a rear perspective view of one of the clips shown in Fig. 12.
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package with the second piece of the package so that the pellicle nenbrane
Is free fromcontact with the first and second pi eces of the package. ’
Various other features, objects and advantages of the present invention

wi |l be beconme fully apparent as this description continues. Brief
Description of the Drawings Fig. 1 is a sectional perspective view of a
prior art optical pellicle and package, with the section taken al ong one
end of the optical pellicle and package. The optical pellicle includes a
pellicle nmenbrane that is in direct. cgontact with the package. Fig. 2 is a
per spective view of an opti cal peIIicI§ constructed in accordance with the
present invention, only with a portion of the protective cover broken away.
Fig. 3 is an enlarged, sifDaaltdrstopticeof tinPlefarirelEafbodivaentpel 1icle of
Fig. 2, taken along line 3-3 of Fig. 2. Fig. 4.is an enlarged,

si de-el evati on secti |. view e fsFL 2 I I.0R:
“aof Fig 2 Fos g % o fefFngh HR. 1 iy oo BEEDRE el pficte
of alternate enbodinents of the optical pellicle shown in Figs. 2 and 4.
Fig. 7 is d0pndspackapewd2vi The prlliclpdOk aduch dpusedis pedust sower hphetolithagraphy
accordance with the present invention.

applications as described above, includes a pellicle membrane 14 and a pellicle frame 16.

The membrane 14 and frame 16 are mounted together with a layer of adhesive 18. The

- pellicle 10 further includes a protective cover 15 mounted to the .o.pposite side ‘of the

~ péllicle frame -16 -as the ‘pellicle-:membrane- 14.~ Pellicle 10 is desigried to “be-placed. - -

.. directly onto -a photemask (not shown) to prevent dust and other-..parﬁ-culate:ﬂbm- falling . -

onto the surface of the photomask. Instead; dust or other particulate will fall onto-the
pellicle membrane 14, thereby maintaihing such particulate at a distance spaced-from the

surface ‘of the photomask. - Thus, such particulate will be out of focus in the -

photolithography operation and will-therefore not. normally be reproduced in the-silicon . -=

~wafer {not shown) positioned a predetermined ‘distance below" the -photomask (not- . -
shéwn).

Fig. 1 also depicts a conventional package 12, which is used to protect the

optical pellicle 10 during packaging, storage and transport. The package 12 includes a

base 20 and a lid (not shown). The base 20 is designed to receive the optical pellicle ‘10,

and the lid is configured to removably receive the base 20, thereby enclosing the opﬁcal

pellicle 10 and presximably protecting the pellicle membrane 14 from damage or

contéminati_on. As indicated at 21 in Fig. 1, the pellicle membrane 14 is in direct contact

with the base 20 of the paékage 12. While the base 20 only contacts the pellicle



7 Fig. 8 is an‘expl oded perspective view of the packaged optical pellicle
of Fig. 7. Fig. "9 is an enlarged, side-elevation sectional view of the
packaged optical pellicle of Fig. 7 taken along line 9-9 of Fig. 7. Fig. 10
is an enlarged, side-elevation sectional view of the packaged opti cal
pellicle of Fig. 7 taken along line 10-10 of Fig. 7. Fig. 11 is a top plan
view of an alternate enbodi nent of the packaged optical pellicle of Fig. 7
with the second piece of the package renpved. Fig. 12 is a perspective view
of yet another enbodi ment of a packaged optical pellicle constructed in
accordance wth the present invention. The package includes a first piece,
a second piece, and- four clips that slidably engage the first and second
pi eces. Fmgmbrang ¥4 abowixity pefemieteer Bpsune oucwinsianods thirecqaktanay be sufficient to
pellicle of Fig. 12 with the clips renoved.

generate particulate and thereby impair the viability of the pellicle 10.

The present invention deals with an optical pellicle and package that
dramatically reduces the possibility of generating such particulate and thereby
contaminating the pellicle. |

‘An optical pellicle constructed in accordance with the present invention is

shown in Figs. 2-4 and is generally indicated at 110...The pellicle 110 includes a pellicle .-

. membrane 112 and. a pellicle frame 114. As shown in Figs. 1-15, the thickness of the .-

~ pellicle membrane 112 has been exaggerated for purposes of illustration. The pellicle .

... frame 114 includes a cover side 118 and a membrane side 120.. The pellicle membrane . .

- 112 1s mounted to the membrane side 120 of the pellicle frame 114 and.covers a
substantial- porti-on----ﬂwreof.' “As shown in Figs. 2-4, the pellicle membrane. 112 .is
substantially coextensive with the membrane side 120 lof the pellicle frame 114. An
adhesive 116 is used to mount the pellicle membrane 112 to the pellicle frame 114. The
pellicle frame 114 further includes an outer edge 122 that extends between the frame’s
cover side 118 and membrancf; side 120.

Pellicle membrane 112 is normally fa.bricated.of nitrocellulose or some
other cellulose-based polymer such as cellulose acetéte. Th.is material is typically first
dissolved in a suitable solvent and is then spun onto a substrate while being supported at

its edges by a perimeter frame of some sort. The perimeter frame is one that is used



Fig. 14 is an enlarged, side-elevation sectional view of the packaged
optical pellicle of Fig. 12 with the clips renoved, taken along line 14-14
of Fig. 12. Fig. 15 is an enlarged, side-elevation sectional view of the
packaged optical pellicle of Fig. 12 with the clips renoved, taken along
line 15-15 of Fig. 12. Fig. 16 is a front perspective view of one of the
clips shown in Fig. 12. Fig. 17 is a rear perspective view of one of the
clips showmn in Fig. 12. 8 Detailed Description of the Preferred

Enbodi nent Turning now to the draw ngs 0Fig. 1 depicts a conventional
optical pellicle 10 and package 12. The pellicle 10, which is used as a
dust cover in photolithography applications as described above, includes a
pel licl e gmify arefabAcatich pravebs hed és differentlfonilthe pellidle dramel 414 sbownanFigs
are nmounted together with a |ayer of adhesive 18. The pellicle 10 further

I ncl udes rot.ectiye,cover »15 noun t:Q4t: | Lgde of the pellicle
frame 16 2’4 taﬁ]él %Yvﬁfcg’l. € Nbﬁigﬁ'@er&é&gﬁeﬁ?i'gsgﬁgﬁﬁf@eggégned to be placed
directly onto a photomask (not shown) to prevent dust_ and other Partic | at e
fromfalling Adhesive 116 is selected and designed to be complementary and not

degrading to the pellicle membrane 112. It is also selected to retain its spatial and

positional integrity and its adhesive properties over extended time, agitation and exposure

to electromagnetic radiation such as that utilized-in pellicle film inspection and to light

»..7 0 such as that -utilized in photolithography:+- Adhesive - 116 is also selected to maintain- -~

—-complete positional- integrity such that it does- net fragment or migrate -subsequent-to - -~

application. Preferably, adhesive 116 is selected to be a UV-cured -adhesive such as
Norland Optical Adhesive No. 65, marketed by Norland Products, <Inc. - Alternatively,
Norland 81 or 61 adhesive, or other similar adhesives or conventional epoxies, may be"

- utilized.

Pellicle frame 114 is depicted as being rectangular in configuration, but it "~

should be understood tHat pellicle frames are of a wide variety of configurations,
depending upon the photolithography equipment with which they are used. Examples of
other such configurations include a p.olygonal configuration, a round or elliptic
configuration and an oblong configuration with rounded ends. Pellicle frames are
typicaily fabricated of anodized aluminum, although they could"be constructed of a
variety of othe.r. materials.

The optical pellicle shown in Fig. 2 further includes a protective cover 117,

which is removably mounted on the cover side 118 of the pellicle frame: 114. The
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cover 117 includes a tab 119 that extends beyond the pellicle frame 114. The tab 119 1s

used to provide a surface that can be readily grasped by a user to remove the protective

- cover 117 from the pellicle frame 114 prior to mounting the optical pellicle 110 to a .

-photomask. . It should.be understood that the-present invention can be practiced with an. - ..

optical pellicle that does not include a protective cover, although such a cover.is often _

- preferred to further reduce the possibility of the pellicle membrane being contaminated by . -

- dust or other particulate..

Extending beyond the pellicle membrane 112, the membrane side 120 of

the pellicle frame - 114. includes- a. peripheral region- 124, as shown in Fig. 2. - The . ..

. peripheral region 124 of the mémbrane side 120 could alternatively be thought of as.

extending between the pellicle membrane 112 and the outer edge 122. The pellicle frame
114 shown in Fig. 2 has a generally polygonal conﬁgﬁaﬁon, specifically a generally
rectangular configuration, with plural comer regions 125. The peripheral region 124
includes these corner regions 125 on the pellicle frame 114. It should be understood that
a round, or another configuration of the pellicle frame 114 that does not include comer
regions 125, could still include a peripheral region 124 extending beyond the pellicle
membrane 112, or extending between the pellicle membrane 112 and the outer edge 122,

on the membrane side 120 of the pelliclé frame 114. Such a configuration is intended to



The present invention deals mnth an opt| al pel fcle and package that
dramatically reduces the possibitity of generatlng such particul ate and

~ thereby contaminating the pellicle. An optical pellicle constructed in
accordance with the present invention is shown in Figs. 2-4 and is
generally indicated at 110. The pellicle 110 includes a pellicle nenbrane
112 and a pellicle frame 114. As shown in Figs. 1-15, the thickness of the
pel licle nenbrane 112 has been exaggerated for purposes of illustration.
The pellicle frame 114 includes a cover sige 118 and a nmenbrane side 120..
The pellicle nenbrane 112 is nmounted to the nenbrane side 120 of the
pellicle frame 114 and covers a substantial portion thereof. As shown in

Fi gs. 2-4betwichipaht iscoge of e iaventidd.2 1t slsould et futthea indeesod €1as ithve pe¥tipheral
t he menbrane side 120 of the pellicle frame 114. An adhesive 116 is used to

nount the e f 14. The,.

frame 114“%?”{' hI?r4 dnc u Qgﬁ Cé%&%ﬁ’ﬁef’%ngcgg%i%gﬁgti@%# gn%é)[% lklﬁ'gm? In
frame's cover side 118 and nmenbrane side 120. Pellicle nenbrane 112 is
normal |y fadditionatthel psriphieral oregiarull@deneed swieexsend rcansinnoisly eatoasddtheolentier
such as cellul ose acetate. This material is typically first dissolved in a

sui tabl e fRinvstahe aNEk ugotd}emesaaﬁcmﬂmn?e 948St gt ghown,! ﬁmebﬁ?ﬁﬁme?HPPégxﬁﬁdlﬂ

its edges by a perimeter frame of some sort. The perinmeter frame 1S one

that is u%}?tgnds only at the four corner regions 125 of the pellicle frame 114. As seen best in Fig.

4, the pellicle membrane 112 often stops somewhat short of the peripheral region to

- prevent any possible overlap into the peripheral region” 124 and to -account for - -

-manufacturing tolerances: In this depicted embodiment the pellicle membrane-can-still be - -

considered to cover substantially all of the membrane side other than the -peripheral
region. This is also true in the embodiments depicted in Figs. 5, 6, 9 and 14.

The peripheral region 124 further includes a relieved portion 126 at the

- periphery -of the membrane side 120 of the pellicle frame 114: In Figs-2-and-4; the

relieved portion 126 includes a chamfer. Other embodiments of the relieved portion 126
include a relieved portion that is arcuate, as shown at 126a in Fig. 5, and a relieved
portion, as shown at 126b in Fig. 6, which includes a first region 127 extending toward
the outer edge 122 at a first defined angle and a second region 129 extending from the
first region 127 to the outer edge 122 at a second defined angle. The first 127 and second
129 regioas extend at angles between approximately 15° and 75°.. Preferably they extend
at angles between approximately 30° and 60°. The first and secohd defined angles may
be either the same or different than each other. What is important, however, is that the

first region 127 is of sufficient length and extends at a sufficient angle that the second



10 during the fabrication process and is different fromthe pellicle frame
114 shown in Figs. 2-11 and on which the pellicle nenbrane 112 is sold and
t hen used. Adhesive 116 is selected and designed to be conpl enentary and
not degrading to the pellicle nmenbrane 112. It is also selected to retain
Its spatial and positional integrity and its adhesive properties over
extended tine,, agitation and exposure to el ectromagnetic radi ati on such as
that utilized in pellicle filminspection and to |ight such as that
utilized in photolithography. Adhesivel3l6 is also selected to naintain
conplete positional integrity such that it does not fragnent or mgrate
subsequent to application. Preferably, adhesive 116 is selected to be a
UV-cured adtgien @9smen besengagedby thpishenidendpgion idOnef thespackaer 3@ wighout the
Nor |l and Products, Inc. Alternatively, Norland 81 or 61 adhesive, or other

si m | ar adpeBickemefibraeny EDNHireet) conatimsStherfickee 130.1 i zed. Pellicle frame
114 is depicted as being rectangular in configuration, but it should be

understood that pell chid BETRaAsod thit tedemi AhdifE\¥d PorfSL P tlledht &' frclude

all bevels, chamfers, or ;)ther straight and/or arcuate regions or surfaces extending at an
angle between the membrane side 120 of the pellicle frame 114 and the outer edge 122 of
the pellicle frame 114, The relieved portion 126 may be an integral part of the pellicle
frame 114 as it is originally extruded or otherwise formed.- Alternatively, the relieved.
portion 126 may be created by butti_ng, shaving or otherwise removing a portion of the
corner regions 125 of a conventional pellicle frame. Other methods of producing the
.relieved portion 126 aré cgrtainly possible.

Figs. 7-10 depict a packaged optical pellicle constructed in accordance with.

.. the present invention. . The packaged. optical pellicle includes one of the previously . . .

" described optical pellicles 110 and a package 130. The package 130 includes a first piece
132 and a second piece. 134. The first piece 132 includes a structure for supporting an
optical pellicle. The structure is configured to support the optical pellicle 110 so that the
pellicle membrane 112 is free from contact with the first piece 132 of the package 130.
The second piece 134 of the package 130 is configured to mate with the first piece 132,
thereby enclosing the 6ptical pellicle 110 within the package 130, as shown in Figs. 7-8.
When enclosed within the package 130, the pellicle membrane 112 is free from contact

with the first 132 and second 134 pieces of the package 130.



dependi ng upon the photolithography equi pnent with which they are used.
Exanpl es of other such configurations include a polygonal configuration, a
round or elliptic configuration and an obl ong configuration with rounded
ends. Pellicle franes are typically fabricated of anodi zed al um num

al t hough they could be constructed of a variety of other materials. The
optical pellicle shown in Fig. 2 further includes a protective cover 117,
which is renovably nmounted on the cover side 118 of the pellicle frane 114.
The protective cover 117 is normallysfabricated of either 5 or 7.5 m|
polyester, and is typically nounted to the pellicle frame 114 by acrylic
adhesi ve (not shown), such as 3M 966 narketed by M nnesota M nin% and
Manuf act uri ng Co. AsAsEbown inHagpr &tlde the firstopiese 137 defiseuaaecess 1139 thabhas a
t hat extends beyond the pellicle frane 114. The tab 119 is used to provide
a surface jdteim gapiée 138adThy r@tePE36 By cdnfigared @ Feebréetteheptidadtprtlicieet 10.
cover 117 fromthe pellicle frame 114 prior to nounting the optical

pellicle 0,t0 tomask., It I er sk-00 hat e_prese
i nventi on]%‘gﬂlelge&ﬁlggt WE@GA( \H‘% rﬁrg{:%geﬁgl gg? léBglal P%'Ireoqt ﬁ%gerd%%’sre%&nsl ﬂ%? Lﬁﬁléi 4
protective cover, although such a cover is often - )
depressed portion 133. The pair of finger depressions 137 permit a user to pull the
optical pellicle 110 out of the recess 136 in the first portion 132 by using the user’s

thumb and index or middle finger. The depressed portion 133 is configured to receive the

tab 119 on the optical pellicle’s protective cover 117. The structure for supporting -an

_optical pellicle includes a shoulder region 140 that extends inwardly into the recess 136 .

to engage at least a portion of the peripheral region 124 of the pellicle frame 114 to
~ support the optical pellicle 110 with the recess 136, as shown in Fig. 9.
The second piece 134 is configured to receive the first piece 132 of the
.. package 130, thereby.enclosing the .optical pellicle 110 within the package . .130.-.
Alternatively, the first piece 132 could receive the second piece 134 of the package 130.
Either conﬁguration,. or others, are within the scope of the invention so long as the first
132 and second 134 pieces in some way mate to enclose and protect the optical pellicle
110 without directly contacting the pellicle membrane 112. As shown, the first piece 132
also includes a first pair of detents 139 for engagement with the second piece 134. The
second piece 134 includes a second pair of detents 141 that are configured to nest with
the first pair of detents 139 wheq the first 132 and second 134 pieces are brought into
engagement with each other. The first 137 and second 139 pairs of detents are shown in

the form of slat-iike depressions, -although other configurations are certainly possible. It



preferred to further reduce the possibility of the pellicle nenbrane being
contam nated by dust or other particulate. Extendi ng beyond the pellicle
menbrane 112, the nenbrane side 120 of the pellicle frane 114 includes a
peri pheral region 124, as shown in Fig. 2. 'The peripheral region 124 of

t he menbrane side 120 could alternatively be thought of as extending

bet ween the pellicle nmenbrane 112 and the outer edge 122. The pellicle
frame 114 shown in Fig. 2 has a generally polygonal configuration,
specifically a generally rectangul ar k%nfiguration, wi th plural corner

regi ons 125. The peripheral region 124 includes these corner regions 125 on
the pellicle frame 114. It should be understood that a round, or another

confi gur atjsqiesihblenBapalpplemental angagkafent hitlansai® Boproviddd)d@rmalpedn the form

regions 125, could still 'include a peripheral region 124 extendi ng beyond
the pellicl nbrane 112, or extendi ng, betwee pellicle rane 1

and he otcrdaE os Mg sBhwRhRbong SRR Bt J520R irRecTE piiRs btine
Such a configuration is intended to 12 be within the scope of the

i nvent i on.pdckaghdd0.d be further understood that the peripheral

The second piece 134 further includes a depressed engagement surface 135.
The engagement surface 135 generally corresponds with the configuration of the pellicle
frame. When an optical pellicle 110 is contained within the package 130, the engagement

. surface 135 biases the optical pellicle 110 against the shoulder region 140 of the first

.. piece-132.of the package 130. - The second-piece 134 typically also contains an adhesive: -~ -

- . .~ coating (not shown)-along at least a portion of its inner surface for dust-retention

. purposes.
As shown in Figs. 8 and 9, the shoulder region 140 includes plural surfaces

142 that extend into the recess 136 to engage and support the opﬁc‘al pellicle 110 It

- should be understood that the invention may be practiced using many other
configurations of shoulder regions 140 that are conﬁgﬁred to engage at least a portion of
the peripheral region 124 of the membrane side 120 of the pellicle frame 114. Preferably
the shoulder region 140 engages at least a portion of the relieved portion 126 of the
peripheral region 124. Even more p;'eferably, fhe shoulder region 140 only engages the
relieved portion 126 of the peripheral region 124.

As shown in Figs. 8 and 10, the shouldef regi.on 140 extends into the recess
136 at an angle that corresponds with the angle of the relieved portion 126. In this

configuration, the shoulder region 140 is -generally parallel to the relieved portion 126 of



regi on 124 does not include the pellicle nmenbrane 112, nor any portion
thereof. In addition, the peripheral region 124 need not extend
continuously around the entire nmenbrane side 120 of the pellicle frame 114.
As shown, the peripheral region 124 extends only at the four corner regions
125 of the pellicle frame 114. As seen best in Fig. 4, the pellicle
menbrane 112 often stops sonewhat short of the peripheral region to prevent
any possible overlap into the peripheral region 124 and to account for
manuf acturing tolerances. In this depic%gd enbodi ment the pellicle nmenbrane
can still be considered to cover substantially all of the nenbrane side

ot her than the peripheral region. This is also true in the enbodi nents

depi ct ed i theFp@3phepal fogidn a4, 14 hisl gefeared pbwtifidurae @heatdst af suirfdy of contact
includes a relieved portion 126 at the periphery of the nmenbrane side 120

of the pellicle fra 114. In. Fi 2 d4.the relie portion_ 126

"nel udes ab4hshnehe Bopier arbish o8 IR ahlerdf pRBis” S35 PEhis1B5adRhtennous
relieved portion that is arcuate, as shown .at 126a in Fig. 5, and a
relieved poedaues thiasnsttircomtact 38gionnresulgs 116, evahiless likadihmbaks ofi phrticitlatecheiog
127 extending toward the outer edge 122 at a first defined angle and a

second regi ' t ' Lagl . ] er
8 Second et e AR baeeh Ut BRIl P10 SR B0 g Pl YOS hgeLL e
angl es between approxi mately 15[.err d 75. Preferably th extend at .
Aol o3 bot WRASKSIapl BRWRNFel a6 SRR e N #4onsT AE srepgeTiEHa Bubsra e refisyed
angl es may

portion 126 and the shoulder-region 140 are within the scope of the invention. - For some

applications, it may be desirable to have different configurations of engagements, such as

line or even point contact between the relieved portion 126 and the shoulder region 140. - - -

It should be further understood that the invention can be practiced using a conventional
package and one of the previously described optical pellicles 110. - -~ a

When a pellicle frame 114, which has a peripheral region 124 that includes
comner regions 125, is used, it is preferred that the shoulder region 140 only engage the
corner regions 125 on the pellicle frame 114. One configuration of accomplishing such a
result is to use a packagé .130 in which the recess 136 has a generally rounded
configuration, as shown in Fig. 11. In this configuration, the shoulder region 140 is only
able to contact directly the peripheral region 124, and preferably only the corner regions
125,.of the membrane side 120 of the pellicle frame 114, while also not being able to
contact the pellicle mgmbrane 112. | When the corner regions 125 include relieved
portions 126, it is preferred that the shoulder region 140 only engages the relieved
portions 126 of the comer regions 125. This conﬁgu_ratiox} is also advantageous because

it removes the possibility of particulate being generated by incidental contact between the



be either the sane or different than each other. What is inportant,

however, is that the first region 127 is of sufficient |length and extends
at a sufficient angle that the second 13 region 129 may be engaged by

t he shoul der regi on 140 of the package 130 without the pellicle nmenbrane
112 directly contacting the package 130. It should be understood that the
term"relieved portion,"” is nmeant to include all bevels, chanfers, or other
straight and/or arcuate regions or surfaces extending at an angl e between
the menbrane side 120 of the pellicld?rame 114 and the outer edge 122 of
the pellicle frame 114. The relieved portion 126 may be an integral part of
the pellicle frame 114 as it is originally extruded or otherw se fornmed. .
Al t er nat i fiest piecen3 2 off thepeekagsoi30i and theeuiriedge 122 eadiyr psjlielgtmempranenbld Hg

or otherw se renoving a portion of the corner regions 125 of a conventi onal

pel licle fheaspricalhiticle EL0gifts Withih @etusdcRagd 180 aaﬁhgmsp@mrme}%ﬁo%xﬁent.

certainly possible. Figs. 7-10 depict a packaged opfical pellicle

construct ed ' aCCopdg0ce i e (AR Sb SuBYSAS WAL penE FARRE TR bR 68
recess 136 so that the pellicle membrane 112 is in a spaced relationship with the bottom
portion 138 of the recess in the ﬁrst piece 132 of the package 130. By “spaced
relationship,” it is meant that the pellicle membrane 112 faces the bottom portion 138 of
the recess 136, but is not in direct contdct with the bot’torﬁ portion 138 or any other part
of the first piece.132. |

Figs. 12—15 depict another, and cunrenﬂ_y most preferred, embodiment of a

" packaged optical pellicle constructed in accordance with the present invention. The
packaged optical pellicle includes one of the previously described optical pellicles 110
-and a package 230. The package 230 includes a first piece 232 and a second piece 234.
The first piece 232 includes a structure for supporting an optical pellicle- that is
configured to support the optical pellicle 110 so that the pellicle membrane 112 is free
'ﬁ'om contact with the first piece 232 of the package 230. The second piece 234 of the
package 230 is configured to mate with the first piece 232, thereby enclosing the optical
pellicle 110 within the package 230, as shown in Figs. 12-13. When enclosed within the
package 230, the pellicle membrane 212 is free from contact with the first 232 and second

234 pieces of the package 230. The package 230 further includes plural removable clips

236 that slidably engage fhé first 232 and second 234 pieces of the package 230. The



descri bed optical pellicles 110 and a:package 130. The package 130 i ncl udes
. a first piece 132 and a second piece 134. The first piece 132 includes a
structure for supporting an optical pellicle. The structure is configured
to support the optical pellicle 110 so that the pellicle nenbrane 112 is
free fromcontact wwth the first piece 132 of the package 130. The second
pi ece 134 of the package 130 is configured to nate with the first piece
132, thereby enclosing the optical pelgicle 110 within the package 130, as
shown in Figs. 7-8. Wen enclosed within the package 130, the pellicle
menbrane 112 is free fromcontact wwth the first 132 and second 134 pieces
of the package 130. 14 As shown in Figs. 8-10, the first piece 132

def.i nes alipscdd& pre@nt e firs 23D @ndossooodt 2ok pisses fiom repexasing3snd ghereby

configured to receive the optical pellicle 110. Further defined within the

first pi Q@%oﬂiﬁé tA¢ BpBcAAFellide ]flbﬁg%sﬂﬁw&aﬁﬁé?&\&éﬁtﬁﬁﬁnﬁi(ﬁﬁpr essed
portion 133. The palr of finger depressions 137 permt a user to pull the

151 ng-the user s { FEHBIAN inngs. do- hivdiF St AIBE 24 angBisescs Baseaat, a a

133 is configured to receive the
raised lip 242 that extends upwardly from the base’s perimeter. The structure for
supporting an optical pellicle includes a centrally-disposed platform 240. Preferably, the
platform 240 substantially corresponds to the shap.e__ of the pellicle frame 114 on the
-optical pellicle 110 to be supported. The i)ellicle_ frame 1 1-4 an(i the-platfomi 240 shown
in Figs. 12-15 have generally rectangular configurations. It should be understood,
however, that the platform 240 may have many other configurations to correspond with
the shapes of other optical pellicles.

As shown, in Figs. 13-15, the structure for supporting an optical pellicle
further includes -plural projeétions. 244 that are spaced around the perimeter of the
platform for frictionally retaining the optical pellicle on 110 on the platform 240. The
projections 244 have a generally conical configuration with hemispherical tips 246 and
also serve as positioning guides for placing the optical pellicle 110 on the platform 240.
Other configurations of tips 246 are possible. The 'generally rounded configuration of the
tips 246 is preferred, however, because it does not include corners or edges that could
scratch or damage the optical pellicle 110. As shown in Fig. 13, the first piece 232
includes eight projections 244, two on each side of the platform 240. It should be

understood that the invention may be practiced using projections 244 with different

'shapes, as well as usiné other spacings, quantities or heights of projections 244. It should
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tab 119 on the optical pellicle's protective cover 117. The structure for
supporting an optical pellicle includes a shoulder region 140 that extends
inwmardly into the recess. 136 to engage at |east a portion of thé
peripheral region 124 of the pellicle frame 114 to support the optical
pellicle 110 with the recess 136, as shown in Fig. 9. The second piece 134
Is configured to receive the first piece 132 of the package 130, thereby..
enclosing the optical pellicle 110 within the package 130. Alternatively,
the first piece 132 could receive the sééond pi ece 134 of the package 130.
Either configuration, or others, are within the scope of the invention so
|l ong as the first 132 and second 134 pieces in sone way nmate to encl ose and
protect tbrefisthdremderssoad das thetoventioroeeuldibequasycedomsing e fingf piges wewhichithe
menbrane 112. As shown, the flrst piece 132 also includes a first pair of

detents Igfhdrafe RIIAGHTRENG \Wnt Gpiidag ﬁeﬁfﬂeqn@hﬂ@e th8%rojeBfofe 2and yot Aoes hidd

I ncl udes a second pair of detents 1 at are configured to nest with the

first pai.r det e theflrs 132.and s i ece
b bognt e BlasTERGEham D i byttt RRhos 38 ki B beSh S o
of detents are shown in the formof slat-like depressions, although other
conf i gur ahiedirst prece 232 maidwollegtienty businelthe shape of the optical pellicle 110.
In the embodiment of the packaged optical pellicle shown in Figs. 12-15, it
should be understood that the optical pellicle 110 is positioned on the platform 240 so
that protective cover 117 contacts the-platfonn_ 240.- In this orientation, the pellicle

membrane 112 and peripheral region 124 face away from the platform 240, While Fig.

14 depicts the projections 244 being in actual contact with the outer edge 122 of the

~ .pellicle frame 113, it should be understood that the invention could also be practiced

using a pellicle cover 117 that extends bey;ond the outer edge 122 of the pellicle frame
114. In-this variation, the projections 244 would engage the edge of the protective cover
117 instead of the pellicle frame 114.

As shown in Figs. 12-15, the second piece 234 has a raised upper surface
247 and has a lip 250 that extends around the perimeter of the second piece 234 and
corresponds to the shape of the lip 242 on the first piece 232 of the package 230. The
second piece 234 also defines a fecess 248 and includes a shoulder region 252 that
extends inwardly into the recess 248 to engage at least a portion of the peripheral region
124 of the optical pellicle 110 that is supported on the first piece 232. The shoulder
region 252 extends into the recess 248 adjacent each corner region 125 of the optical

pellicle 110 and does ‘hot contact the pellicle membrane 112. Preferably, the shoulder



15 is desirable that supplenental engagement neans al so be provided,
normal ly in the formof adhesive tape (not shown) positioned on the first
132 and second 134 pieces of the package 130. The second piece 134 further

i ncl udes a depressed engagenent surface 135. The engagenent surface 135
generally corresponds with the configuration of the pellicle frame. Wen an
optical pellicle 110 is contained within the package 130, the engagenent
surface 135 biases the optical pellicle 110 agai nst the shoul der regi on 140
of the first piece 132 of the packagepl1l30. The second piece 134 typically
al so contains an adhesive coating (not shown) along at |east a portion of
its inner surface for dust-retention purposes. As shown in Figs. 8 and 9,

the shoul defioh 26D ridfohdiloliie shilethe FIGAAHrid [1PbE MeRApHCRIIGckidfs.

recess 136 1o engage and support the optlcal pellicle 110 I't shoul d
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| east a portion of the peripheral region 124.of t he nenbrane side 120 of
t he pel | i configumdetolfirbvider afserfatd pf tomtasthwithdbe releeyednpddidnei2faby sengagirenat
a portion of the relieved portion 126 of the peripheral region 124. Even
more pref gLapbyportiBfi ot@! LREVELHOMIn1HE. O ¥h&IdHCEnddiStood, however, that the
shoulder region 252 could be configured to correspond to the shapes of any of the
previously described relieved peripheral regions 124 and relieved portions 126. The
- second piece 134 typically also contains an adhesive coating (not shown) along at least a -

- portion of its inner surface for dust-retention purposes. -

Once the optical pellicle 110-is enclosed within the package 230, the clips

236 can-be inserted: over the comners of the package 230 to prevent the package 230 from -

inadvertently opening. The clips 236 have a generally trapezoidal configuration and
include front 254- and back 256 portions, which are connected by a pair of angular side -
walls 258. The clips 236 are designed to be inserted over a comer of the package 230 so
that the corner of the packagé 230 extends into the back portion 256 and further extends
through the front portion 254 of the clip 236. The back portion 256 includes a pair of
centrally-disposed sloped regions 262 that facilitate the slidable engagement of the
package’s comner by the back portion 256 of the clip 236. Once the clip 236 is fully
engaged on the package 230, a pair of opposed teeth 260 on the front portion 254 prevent
the clip 236 from being accidentally removed from th¢ package 230. As shown in Fig.
16, the teeth 260 have a generally ramp-like configuration that facilitates the slidable

engagement of the clipé 236 onto the comners of the package 230, yet also resists the



relieved portion 126 of the periphé&ral” regi'on 124.. As shoWn in Figs. 8 and
10, -the shoul der region 140 extends into the recess 136 at an angle that
corresponds with the angle of the relieved portion 126. In this
configuration, the shoulder region 140 is generally parallel to the
relieved portion 126 of 16 the peripheral region 124. This preferred
configuration creates a surface of contact between the shoul der region 140
and the relieved portion 126. This is advantageous because this snooth
contact region results in even |ess l'i keldthood of "particul ate being created
by contact between the package 130 and the optical pellicle 110. It should
be understood, however, that other configurations of engagenents between

the relieved,pod td'fgg? l:ggs 3ng dnlta;e a&a_awdd@rghee;ﬁicﬁggoeléﬁb.au@smuw bE dnldRrst66P that

of the invention. me applications, it 'nay be desirable to have

di fferent configurations of engagements s%h asfl,i ne. or even point co(gzt act
bet ween t hiier B\VERGRR R b giraqissdmng Rihe Homma it suppicsnentab engagediaatl dp viges
further understood that the invention can be practiced using a conventi onal
package anihstead off thehdipsr2dé. okl gxatigse,r adhedivetape abuldebe nsddeto bikd the first 232

and second 234 pieces of the package 230 together. The advantage of the clips 236,
however, is that they can be repeafedly attached and reinoved from the package 230
without wearing out or leaving a residue on the package 230.
To use githe_:r of the previéusly ‘described packages 130, 230, an optical
pellicle 110 must first-be positioned proximate-the structure for supporting an optical
: pelﬁcle' on the first piecé 132, 232 of the package 130, 230. Next the optical pellicle 110
is placéd onto the - structure for supporting an optical" pellicle so that the pellicle
mémbrane 112 is free from co,n-tact with the first piece 132, 232 of the package 130, 230.
‘Finally, the optical pellicle 110 is enclosed in the packag’e 130, 230 by engaging the first
piece 132, 232 and the second piece 134, 234 of the package 130, 230 so that the pellicle
mémbrane 112 is free from contact with the first 132, 232 and second 134, 234 pieces of
the package 130, 230.
It should be understood that these and other modifications to the preferred
embodiments are within the spirit and scope of the present invention and the claims of

this disclosure.



Wien a pellicle frame 114, which has a peripheral region 124 that includes
coiner regions 125, is used, it is preferred that the shoul der region 140
only engage the corner regions 125 on the pellicle frame 114. One
configuration of acconplishing such a result is to use a package 130 in

whi ch the recess 136 has a generally rounded confi gur-attom—as—showi—n
Fig. 11. In this configuration, the shoul der regio ’ﬂ ﬁ i S onI able to

contact directly the peripheral region 224, and pr uulcorner
regions 125, of the nmenbrane side 120 of the pelli | e al so
not being able tg éqﬂgact the pellicle nmenbrane 112. V%en t he cor ner

regi ons 125 i ncl & | i eved portions 126, it is preferred that the

shoul der region 140 only engages the relieved portions 126 of the corner
regions 125. This configuration is also advantageous because it renoves the

possibility of partigul at [ at ed i nci-dental contact between
t he 17 first pi ecg 132&1255S ﬁ% p%ﬁ&ﬁ%zgcémi@ % d the outer edge 122 and/or

pellicle nmenbrane 112 if the optical pellicle 110 shifts within the package
130 during transpor ta pelliokehaem @. Preferably, shoul der region 140
supports the pellicle franme 114 within the
a pellicle frame with a bottom cover side, a top membrane side and an outer
edge that extends downwardly from the membrane side to the cover side, wherein the
.pellicle membrane is mounted on and covers a substantial portion of the membrane side

of the pellicle frame, and the membrane side includes a peripheral region-that extends

generally downwardly toward the cover side, beyond the pellicle membrane.

2. The optical pellicle of claim 1, wherein the peripheral region

includes a relieved portion at the periphery of the membrane side of the pellicle frame.

3. The optical pellicle of claim 2, wherein the relieved portion includes

a chamfer.

4, The opiical pellicle of claim 2, wherein the relieved portion is

arcuate.



recess 136 so that the pellicle nmenbrane 112 is in a spaced rel ationship
with the bottom portion 138 of the recess inxthe first piece 132 of the
package 130. By "spaced relationship,” it is neant that the pellicle
menbrane 112 faces the bottom portion 138 of the recess 136, but is not in
direct contact with the bottom portion 138 or any mhe first
piece 132. Figs. 12-15 depict another, and currer*tm“!ﬁmamnuﬂm d,
enbodi ment of a packaged opti cal peIIiC% constructed I n a#8cofdance with
the present invention. The packaged optftal pellicle includes one of the

previously described optical pellicles 110 and a package 230. The package
230 includes a first piece 232 and a second piece 234. The first piece 232

i ncludes a structure for i . I i:cl j i

o support the opti cal partircehgiEs GRIpRR, Wilhoit e klfhel porhith yifiae
free fromcontact wwth the first piece 232 of %gg package 230. The second
pi ece 234adirst iegmexspdingsovwad Biuteriedae ate Hist defined angle andra seqonddegion
232, thereby enclosing the optical pellicle 110 within the package 230, as
shown in Ek@ading2frdd. thelfist fipedip &e thenbiitet Bd%c*)ﬁt p3edadedetattd drpde Aeffércat than

menbrane 212 is free fromcontact wwth the Tirst 232 and second 234 pi eces
of the pagk . _The ,package 230 further includes plural renovable clips
236 t hat %¥¥§Bﬁgﬂgﬂggaggthe first 232 and second 234 pieces of the package
230. The :

6. The optical pellicle of claim 2, further including a protective cover

. - removably mounted on the cover side of the pellicle frame.

7... - The optical pellicle of claim 2, wherein the pellicle frame has a
. generally polygonal configuration-with plural corner regions, and wherein the peripheral

region includes the corner regions of the pellicle frame.

8. An optical pellicle frame having a cover side designed to receive a
cover, and a planar membrane side, designed to have a membrane disposed thereon, the
membrane side béing disposed along a membrane plane, and an outer edge extending
between the cover side and the membrane side including a peripheral region extending

from the membrane side substantially out of the membrane plane.



18 clips 236 prevent the first 232 and second 234 pi eces from separating
and t hereby exposing the optical pellicle 110 to possi bl e danage and
contam nation. As shown in Figs. 13-15, the first piece 232 includes a base

238 and a raised lip 242 that extends upwardly from.the base's perineter.

The structure for supporting an optical pellicle includes a

central |l y-di sposed platform 240. Preferably, the pl gmmml, ntially
corresponds to the shape of the pellicle frane 114 gl m"mm Ilicle
110 to be supported. The pellicle frame 114 and the!pl atfdr m"248 shown in
Figs. 12-15 have general |y rectangul ar conffgurations. It should be
under st ood, however, that the platform 240 nay have nany ot her

configurations to correspond with the shapes of other optical pellicles. As
shown, in Figs. 13-15, the structure for supporting an optical pellicle

further includes plugal projectjons.244 that .are spaced arqund the .
perineter of the pl a§‘f orrrfrg%)rpqsbﬁgt frame ¢ °ﬁ%‘frhie‘8ni"ﬁtfr?lﬂeabg?qsg£ PREiqT Ofthe
on 110 on the platform 240. The projections 244 have a generally coni cal

conf i gur atperipheralirepmm cptmds gealerdllypovwaa therdowirsadeser ve as posi ti oning
gui des for placing the optical pellicle 110 on the platform 240.

10. A packaged oi)tical pellicle, comprising:

a pellicle membrane;

a pellicle frame with a cover side, a membrane side and an outer edge
extending between the cover and membrane sides of the pellicle frame, and the membrane
side includes a periphe-ral region that extends toward the outer edge, wherein the pellicle
membrane is mounted on and covers substantially all of the membrane side other than
the peripheral region;

a protective cover removably mounted on the cover side of the pellicle
frame, wherein the pellicle frame, pellicle membrane and protective cover comprise an
optical pellicle; and

a package having a first and a second piece, wherein the first piece includes
a structure for supporting an optical pellicle that supports the optical pellicle so the
pellicle membrane is free from contact with the first piece of the package,.and the second
piece of the package is configured to mate with the first piece, thereby enclosing the
optical pellicle within the package so that the pellicle membrane i§ free from contact with

the first and second pie'ées of the package.



O her configurations of tips 246 are possibiefﬁThefééﬁéréllyirounded 3
configuration of the tips 246 is preferred, however, because it does not

i nclude corners or edges that could scratch or dan icle
110. -As shown in Fig. 13, the first piece 232 inc ' proj ections
244, two on each side of the platform 240. It should t hat the
I nvention may be practiced using projections 244 v\mwmmﬁm‘mﬂapes, as
wel | as using other spacings, quantities é hei ght 0] ects onrs 244. |t
shoul d 19 be further understood that t i nvention could be practiced
using a first piece in which the structure for supporting an optical
pellicle includes the projections 244, yet does not include a platform 240.

In this variation, the pThe@atkaped cpttabptiictt of olaimh MO, bareeiadBe dirst piece of
first piece 232 and collectively outline the shape of the optical pellicle

R s M

on the platform 240 so that protective cover 117 contacts the platform 240.
In this op¢lligleanéthe structyil for svpparting earmpticabpellielejaciugpep shovldgr segion shat
face away fromthe platform 240. Wiile Fig. _

extends inwardly into the recess to engage at least a portion of the peripheral region of

the pellicle frame to support the optical pellicle within the recess.

12. . The packaged optical pellicle of claim 11, wherein the shoulder
region is configured to engage at least a portion of the peripheral region so that the

pellicle membrane is in a spaced relationship with the bottom portion of the recess.

13.  The packaged optical pellicle of claim 12, wherein the pellicle frame
has a generally polygonal configuration with plural corner regions, and wherein the

peripheral region includes the corner regions of the pellicle frame.

14. The packaged optical pellicle of claim 13, wherein the recess has a
generally rounded configuration, and wherein the shoulder region only engages the corner

regions of the pellicle frame.



14 depicts the projections 244 being in actual contact with the outer edge !
122 of the -pellicle franme 113, it should be understood th&at”the {nvention
could al so be practiced using a pellicle cover 117 that extends beyond the
outer edge 122 of the pellicle frane 114. In this [ Hmﬂ _

proj ections 244 wul d engage the edge of the prot“ﬁﬂ"“ﬂ“l "Inﬂ"'instead
of the pellicle frame 114. As shown in Figs. 12-15, fhe‘setont piece 234
has a rai sed upper surface 247 and has a |lip 250 that extends around the
perimeter of the second piece 234 and corazgsponds to the shape of the lip
242 on the first piece 232 of the package 230. The second piece 234 al so
defines a recess 248 and includes a shoul der regi on 252 that extends
inwardly into the rd6éess Thtpackagedgpiicabpellickesif daipoi4, wherein theecqueer reigeorsl
region 124 of the optical pellicle 110 that is supported on the first piece

232. The . i i }ﬂ)@?ﬁ‘ %ﬁﬂ

cor ner reg?mé %gg:%?@f[aﬁg: %%t%i @gfﬁgg% ':egkgeél?gngﬁﬁg@glggpﬁjt o%’? g@? t ebrane
pellicle nenbrane 112. Preferably, the shoul der 20 reg‘i;i on 252 .

cor r espon@iiet of the psiisglse figme, radr wheisie the shovldas ragien gmly (raigases threrelieved
regi ons.

portions of the corner regions.

16. The péckaged-optical pellicle of claim 12, wherein the peripheral
region includes a relieved portion at the periphery of the membrane side of the pellicle
frame, and the shoulder region is configured to engage at least a portion of the relieved

portion of the peripheral region.

17.  The packaged optical pellicle of claim 16, wherein the shoulder

region only engages the relieved portion of the peripheral region.

18. The packaged optical pellicle of claim 17, wherein the shoulder

region is generally parallel to the relieved portion of the peripheral region.



As shown, the relievéd“portion 126 includes-.a:chanfer, ‘and the shoul der
regi'on 252 is configured to provide a surface of contact with the relieved
portion 126 by engaging at |east a portion of the relieved portion 126. It
shoul d be understood, however, that the shoul dér region 252 coul d be
configured to correspond to the shapes of any descri bed
relieved peripheral regions 124 and relieved pai Iwmﬂmimmﬂ !"second pi ece
134 typically also contains an adhesive coatlng not ong at | east
a portion of its inner surface for dust-regtention purposes. Once the
optical pellicle 110 is enclosed wthin the package 230, the clips 236 can
be inserted over the corners of the package 230 to prevent the package 230
frominadvertently dpeni Ade pinkaged poptkab pedheeaofjetwmalll’y wheaper dhelalelieved
configuration and include -front 254 and back 256 portions, which are
connect ed . f r side walls 258. The clips 236 are designed
to be insgpﬁgglg@g%kgaé%@%gkpof t he package 230 so that the corner of the
package 230 extends into the back portion 256 and further extends through
the front portion 254 of the clip 236. The back portion 256 includes a pair
of centrally-disposed sloped regions 262 that facilitate the slidable
engagenent of the package's corner by the back portion 256 of the clip 236.
Once the clip 236 is fully engaged on the package 230, a pair of opposed

Leeth 260 onthe 1 o6t PSR! Blukad RUSYST pelflecht idhd 16! WML She retieved

accidental ly rermve from ag Shown

- portion includes a first region extending toward the outer edge at a first defined angle and

a second region extending from the first region to the outer edge at a second -defined

angle.

- 21.  The packaged optical pellicle of claim 17, wherein the relieved

- portion is arcuate.

22.  The packaged optical pellicle of claim 10, wherein the second piece
defines a recess and includes a shoulder region extending into the recess for engaging at

least a portion of the peripheral region of the pellicle frame.



16{ the teeth 260 have a generally ranb-l?ke'bonffghration that facilitates
the slidabl e engagenent of the clips 236 onto the corners of the package
230, yet also resists the 21 renoval of the clips 236 once attached to

t he package 230. It should be understood that the inventionmnay—be—
practiced using other forns of supplenental engag i.ces instead of
the clips 236. For exanple, adhesive tape could bamgm'm’ Emhe first
232 and second 234 pieces of the package 230 togethet. i WWlage of the
clips 236, however, is that they can bejgepeatedly attached and renoved
fromthe package 230 wi thout wearing out or |eaving a residue on the
package 230. To use either of the previously described packages 130, 230,
an optical pellicle 230 nWht packsgedosptivat iptilichedf plaii 2R twhéremn ter stehatare for
for supporting an optical pellicle on the first piece 132, 232 of the

package 13 { C | j O.¢ :
B ruotur o FapPotfing MR UpdcREp Ol e i 4 fhyfalffbe rofeERRS Alklidd from the firs
112 is free fromcontact with the first piece 132, 232 of the package 130,

230. Fi nal pigce ohéhepackeae fpreangaging the@uter edgeob skaipeliclefdamsckage 130, 230

by engaging the first

24.  The packaged optical pellicle of claim 22, wherein the structure for
supporting an optical pellicle includes a platform that substantially corresponds to the -

shape of the pellicle frame.

25. The packaged optical pellicle of claim 24, wherein the platform
includes plural projections spaced around-the perimeter of the platform for frictionally

retaining the optical pellicle on the platform.



pi ece 132, 232 and the second piece 134, 234 of the package 130, 230 so
that the pellicle nmenbrane 112 is free fromcontact with the first 132, 232
and second 134, 234 pieces of the package 130, 230. It shoul d be understood
that these and other nodifications to the preferred enbodinents are within
the spirit and scope of the present invention and t i ks

di scl osure. CLAI M5 1. An optical pellicle, com(!EmMHﬂue"lI!!Lcl e
menbrane; and a pellicle frame with a bottom cover .si de, ta mopsnefbr ane
side and an outer edge that extends downwargdy from the nenbrane side to
the cover side, wherein the pellicle nenbrane is nounted on and covers a
substantial portion of the nenbrane side of the pellicle frame, and the
nmenbrane side incl ud@$. a gemgthed 1 pasipgingtannptisnrt pellislegep@paising:
downwardly toward the cover side, beyond the pellicle nenbrane. 2. The
optical pellicle of gr@idingla pbledgRi dhd i op@Edlefliclé, WREHefNthe package includes a

first piece having a structure for supporting an optical pellicle and a second piece that is
configured to mate with the first piece, and wherein the optical pellicle includes a pellicle
frame having a membrane éide, a cover side and an outer edge that extends between the.
cover side and the membrane side of the pellicle frame, a pellicle membrane mounted on
-and covering substantially less than all of the membrane side of the pellicle frame, and a
protective cover mounted on and substantially coextensive with the cover side of the
pellicle frame;

positioning the optical pellicle 'proximat(% the structure for supporting an
optical pe]licie on the first piece of the package;

placing the optical pellicle onto the structure for supporting an optical
pellicle so that the pellicle membrane is free from contact with the first piece of the
package;and.

enclosing the optical pellicle by engagfng the first piece of the package with
the second piece of the package so that the pellicle membrane is free from contact with

the first and second pieces of the package.



includes a relieved portion at the periphery of the rfé_nbrane side of the

pellicle frame. 3. The optical pellicle of claim2, wherein the relieved
portion includes a chanfer. 4. The optical pellicle™© i erein
the relieved portion is arcuate. 23 5. The opti licle of claim
2, wherein the relieved portion includes a first regi gﬂg’ﬂﬁ/’,ﬁ“ﬂm d
the outer edge at a first defined angle and a second re R mmrom

the first region to the outer edge at a second defined angl e diff érent than

the first defined angle. 6. The optical pghliclte of claim2, further
i ncluding a protective cover renovably nounted on the cover side of the
pellicle frame. 7. The optical pellicle of claim?2, wherein the pellicle

frame has a gener al 137. pol Thpmethadoeff ¢lgin 26 whexgin theplinst piece slehiaes pageesssand
and wherein the peripheral region includes the corner regions of the
pel licle fth@8Ructure for supporting an optical pellicle includes a shoulder region that extends into

the recess.

28.  The method of claim 27, wherein the membrane side of the pellicle
frame includes a peripheral region that extends beyond the pellicle membrane, and the

shoulder region is configured to engage at least a portion of the peripheral region.

29.  The method of claim 26, wherein the membrane side of the pellicle
frame includes a peripheral region that extends beyond the pellicle membrane, and .
wherein the second piece defines a recess and includes a shoulder region extending into
the recess for engaging at least a portion of the peripheral region on the membrane side of

the pellicle frame.

30.  The method of claim 26, wherein the structure for supporting an
optical pellicle includes a plurality of projections extending from the- first piece of the

package for engaging the outer edge of the pellicle frame.



8. An optical pellicle frame having a cover side designed to receive a
cover, and a planar nenbrane side, designed to have a nenbrane di sposed

t hereon, the menbrane side being di sposed al ong a nenbrane pl ane, and an
out er -edge extendi ng between the cover side and t h¢ i ' di ng

a peripheral region extending fromthe nenbrane sid jally out of
t he nmenbrane pl ane. 24 9. The pellicle fran9g3"m! abﬂi Gﬁﬂ“ﬁ at
| east a portion of the peripheral region extends gene L Jitile cover

si de. 10. A packaged optical'pelliclg,1 conprising: a pellicle nmenbrane; a
pellicle frame wwth a cover side, a neffbrane side and an outer edge
ext endi ng between the cover and nenbrane sides of the pellicle frame, and

the nenbrane side indudesTie peithodefatiaine@o0Orwhidiain ehed eftistur®Por Guppérting an
outer edge, wherein the pellicle nmenbrane is nounted on and covers

substantialj o3 pefticié HScilBeP a2 NaShAmat Wbstbntily’ BSrRSon o the SHape of the

pellicle frame.

32. The method of claim 31, wherein the platform includes plural -
projections spaced around the perimeter of the platform for frictionally retaining the -

optical pellicle on the platform.



a protective cover renovably nounted.on the cover side of the pellicle
frame, wherein the pellicle frame, pellicle nenbrane and protective cover
conprise an optical pellicle; and a package having a first and a second

pi ece, wherein the first piece includes a structure for supporting an
optical pellicle that supports the optical pellicle so the pellicle
menbrane is free fromcontact with the firs§2 pi ece of the package, and the
second pi ece of the package is configured to nate with the first piece,

t her eby encl osi ng ”ﬁ%fﬁ"' pellicle within the package so that the
pellicle nenbrane is tTe om contact with the first and second pi eces

of t he package. 11.0pTidre. reakamad gip Palckagle i cl e of claim 10, wherein
the first piece of the package defines a recess having a bottom portion and

configured to receive the optical pellicle, and the structure for

supporting an opt i cahoRgkichPLAILACkERIAS U LAELLPOTRD dUiRky S ER B cludes

inwardly into the reces ngage a portron
region of the pellicle frane to support the optical pellicle within the
recess. 12 pellivleempmbranseendppelwle E’@mei with agiovet side a membyiase side andean outer
shoul der

edge. The pellicle membrane is mounted and covers a substantial portion of the

membrane side of the pellicle frame. The membrane side of the pellicle frame includes a
peripheral region that extends beyond the pellicle membrane. In one embodiment of the
invention, the peripheral region includes a relieved portion at the periphery of the
membrane side of the pellicle'ﬁ'ame. .Another embodiment includes one of the previously
described optical pellicles and a package. The package includes a first piece and a
second piece. The first piece includes a structure for supporting an bptical'pellicle. The
structure is configured to support the optical pellicle so that the pellicle membrane is free
from contact with the first piece of the package. The second piece of the i)ackage is
configured to mate with the first piece, thereby enclosing the optical pellicle within the .
package. When enclosed within the package, the pellicle membrane is free from contact
with the first and second pieces of the package. Finally, a method for assembling such a

packaged pellicle is also disclosed.

-FIGURE 2



region is configured to engage at |east a portion of the peripheral “region
so that the pellicle nenbrane is in a spaced rel ationship with the bottom
portion of the recess. 13. The packaged optical pellicle of claim12,
wherein the pellicle franme has a generally pol ygonal configuration mﬁth
plural corner regions, and wherein the peripheral region includes the
corner regions of the pellicle franme. 14 The packaged optical pellicle
of claim 13, wherein the recess has a ge%éﬁally rounded configuration, and
wherein the shgglega_.ngQEggajy gages the corner regions of the pellicle
frame. 26 13 l h d |caI cle of clalnn@1 wher eizh t he
corner regions of the pellicle frane TR

t he periphery of the nenbrane side
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frame, and:the shoulder region is configured to engage at |east a pbktfén

of the relieved portion of the peripheral region. 17. The packaged
optical pellicle of claim 16, wherein the shoul der regi on only engages the
relieved portion of the peripheral region. 18. The packaged opti cal
- pellicle of claim 17, wherein the shoulder region is generally parallel to
- the relieved portion of the peripheral/begion. 27 19. The packaged

optical pellicle of claim 17, wherein the relieved portion includes a
chanfer. 20. T?ﬁ ckagedldPtical pei8icle of clhim 19, wherein the

. relieved portion '*Eghd a fi st regipn extending/toward the outer edge at
a first defined angle and a secsne—=xed

to the outer edge at a second %-r‘!‘r“;ﬁ
pellicle of claim 17, ng&fi'

sga{ng {fjom the first region
. packaged opti cal
pytion is arcuate.

> é

114

125 116 112

FIG. 6
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22. The .packaged optical pellicle of claim 10, wherein the second piecé
defines a recess and includes a shoul der region extending into the recess
for engaging at |east a portion of the peripheral region of the pellicle
frane. 28 23. The packaged optical pellicle of claim22, wherein the

_ structure for supporting an optical pellicle includes a plurality of

projections extending fromthe first piece of the package for engagi ng the
outer edge of the pellicle frame. 24. The packaged optical pellicle of
claim 22, wherein the structure for supgzgting an optical pellicle includes
a platformthat substantially correspon to the shape of the pellicle
frame. 25. The packaged optical pellicle of claim 24, wherein the

pl atformincludes plural projections spaced around the perinmeter of the
platformfor frictionally retaining the optical pellicle on the platform

FIG. 8 134




29 26. _A:nethod for packagi ng
a package and an optical pellicl

pi ece having a structure for supporting an opti cal

pi ece that

optical pellicle includes a pell

side and an outer edge that extends be43€§

is configured to mate with the first piece,

an optical pellicle,

€,

icle f

conprising: providing
wherei n the package includes a first
pellicle and a second
and wherein the
havi ng a nmenbrane si de,
n the cover side and the nenbrane

a cover

side of the pellicle frane a pellicle menbrane nmoynted on and covering

substantially | ess
a protective cover

FIGo

of the menbr ane si de 385 he pellicle frame, and

cover
side of the pellicle frane p05| thcle I ket t1¥he
structure for supporting an opt| pel | {2 KEE g g0 he
package; placing the optiq eljgclie onto th UCtJ?é ﬂﬁﬂlsup%pqalng an
optical pellicle so that the pglfijiicl'¢) menbran %¥€ f“W‘““n+° W th
the first piece of théggackage d | osy tlh pti cal Ne by
engagi ng the first pil ckalgg wit tr conq e%% of 1Rhe
package so that the pelli ane'js freel 26 ont
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the first and second pieces of the package. .30 27. The met hod -of clai m
26, wherein the first piece defines a recess, and the structure for
supporting an optical pellicle includes a shoul der region that extends into
t he recess. 28. The met hod of claim 27, wherein the nenbrane side of the
pellicle frame includes a peripheral region that extends beyond the

pel licle nmembrane, and the shoul der regi &b s configured to engage at | east
a portion of the peripheral region. 29. The net hod of claim 26, wherein
t he menbrane side of the pellicle franme includes a s i pher al i on that
ext ends beyond the peIE&gEg nﬁzﬁrane, and wherein 23T nd‘Eég e defines
a recess and includes ul regi on extendit 4

engagi ng at | east a portion of the periphecaFTegi on o

of the pellicle frame. 30. |
for supporting an opt 238




package for engaging the outer edge of the pellicle frane. 31 31. The
met hod of claim 29, wherein the structure for supporting an optical
pellicle includes a platformthat substantially corresponds to the shape of
the pellicle franme. 32. The met hod of claim 31, wherein the platform

I ncl udes plural projections spaced around the perinmeter of the platformfor
frictionally retaining the optical pellicle on the platform
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