SPECI FI CATI ON PELLI CLE (Techni cal Field)

The present invention relates to a pellicle and, nore specifically, to a
pellicle having a tacky layer with resistance against |ight of short
wavel engt hs such as of excinmer beam and havi ng. excel | ent dust - proof

propertyw(;@%&%ground Art) In a step of photolithogeaabamesdsCircuit
pattern 1s transferred, by exposure to light, onto a silicon wafer coated

with a resist, by using a photomask obtained by
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formng a circuit pattern on the surface of a glass plate by the vacuum
evaporation of chromumor the |ike netal or by using a reticle
(hereinafter referred to as "nmask™). In this step, when light is irradiated
in a state where foreign matter such as dust or dirt is adhered on the
circuit weatgserssion the mask, the foreign matter is trangEenrssdaoant o t he
wafer resulting in the formation_of a wafer of defective quality. Wen
light is projected by a stepper, in particular, it is very likely that the
chips formed on the wafer beconme all defective. Thus, adhesion_of foreign
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Is transferred in a out-of-focus state upon irradiation with Iight,

there does not arouse a serious problem
foreign matter such as dust or dirt that has once stuck to the

However ,

inside of the pellicle may often fall
Fur t her nygngrbdst Of t en happens that the materi al

pellicle
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frame partly collapses and falls due to vibration or the like. It is not
easy to prevent the formation of dust inside the pellicle once the pellicle
is mounted on the mask. In order to prevent the formati on of dust fromthe
inside of the filmor the pellicle frame, therefore, it has been attenpted

to form awdumsbegsieventing fil mby applying a tacky subst poggeenidst he i nner
surface of the pellicle frame (Japapgse Lai d- Open Patent Publication No.
48062/ 1989), to forma tacky substance | ayer on the inner surface of the
pellicle film (Japanese Lai d-Open Patent Publication No. 120555/1989, and
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standpoi nt of preventing the formation of dust fromthe inside of the
pellicle and hol ding the suspended dust so that the dust will not stick
onto the mask. However, finer masking circuit patterns have been
formed year after year, and |ight having short wavel engths such as exci ner

beam hasweesp2#sioj ect ed. Li ght having short wavel engt hs phagediai@e energy.
Therefore, an acrylic adhesive agept, rubber adhesive agent, or silicone

adhesi ve agent that has heretofore’been used as a tacky material for
formng a tacky layer, is subject to be 2
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deteriorated, such as scorched, solidified or fluidized, and fails to
exhibit a function for preventing the formation of dust or for holding the
suspended matters to a sufficient degree. (Disclosure of the Invention)

The present invention was acconplished in view of the above-nentioned

poi nts, wiubspissyi des a pellicle which exhibits excel | entpdipyestidaghs
performance for holding foreign magters such as dust or dirt, and has,
inside of the pellicle franme, a tacky |ayer having resistance agai nst |ight
of short mavelengths such as exci nmer beam In order to solve the
above- nment present inventors have conducted keen st udy,
have di sc % gﬁ?f‘ic{’ phr}'? a tacky layer containi ng a greasy
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tacky layer that is not deteriorated even when it is irradiated with the
exci mer beam and have thus acconplished the present invention. That
is, the present invention relates to a pellicle conprising a pellicle
frame, a pellicle filmstretched on one side of said pellicle frane, and a

tacky layguobgs®d on the inside of said pellicle frame angnfensasi N9 a
greasy fluorine-contained resin. It has been known that the
fluorine-contained resin, in general} "exhibits excellent resistance against
the heat and chemicals, exhibits no adhesiveness with many materials, and
has a | ow coefficient of friction. The present invention, on the other
hand, i s based®of¥ & dﬁsﬁoﬁeﬁ/?%tﬁt\heﬁﬁﬁyb‘f R i Reldcant?ined resin

exhi bits tacki ness exceptionally for the dust or dirt, use of the greasy
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t he present

per formance whi ch does not permt foreign matter

descri bedwgeyesi 0 fly under at
foreign matter having a particle QL%ngter of 100 to 130 [err]m and a wei ght

of 1 to 3]
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force is not deteriorated even upon the irradiation with |ight
rays such as exciner

beam but continues to stably hold the dust.
i nvention, it
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permtted to fall on a horizontal tacky |ayer having a thickness of 3
[errfmfromthe height of 1 cmso as to be held by the tacky |ayer; and
(2) wind pressure is applied for 10 seconds with an initial pressure of 0.6
kg/cnferr] G froma straight distance of 1 cmfromthe foreign matter at an
angl e of 4podgsbases fromthe upper side. It is desirgpéyirdabatdre greasy
fluorine-contained resin used in the present.invention has a wei ght average
nol ecul ar wei ght (Md) of from 1000 t7©0%1500 and, particularly, from 1100 to
1300 from the standpoint of mamintaining tacky property for the dust and
dirt. It is further desired that the greasy fluorine-contained resin is the
one cont ai ni i | york & Btk Mol & Heom 12. t o 80% by wei ght,
preferably, from28 to 75% by weight, and nost preferably, from45 to 70%
by wei ght from #ha&l $8d&dsolte ob Tedl st dlcd Hgd rrst*lﬁgﬁv (Br vef? 4
Description of the Draw ngs) Fig. 1 is a perspective view of a
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pr esent

i nvention;

performance of a tacky |layer of the pellicle of the present
Fig. 4 is a diagramillustrating a nethod of
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Fig. 3 is a diagramof testing the hol ding

i nventi on;
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testing the holding performance of the tacky |ayer. (Best Mdde for Carrying

Qut the Invention) The invention will now be described in detail wth
reference to the drawings. <Pellicle of the Invention> A pellicle 1 of
the invention has a pellicle frame 2, a pellicle film3, and a tacky |ayer
5 havi ng wopgrgst er m ned hol di ng force. The pel |i clycifopemmaris used in

the invention nay be the one that |§H ysual ly used as a pellicle frame. The
pellicle frane 2 may be made of an um num al | oy, a stainless steel,
pol yethyl ene or alum numtreated with black Alumte. The whol e surface of
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pul | ul an conpounds, anorphous fl uori ne-contai ned pol ynmer or
silicone-nodified polyvinyl alcohol. Anbng them the anorphous
fluorine-contained polynmer is preferably used having a sufficient degree of
resi stance agai nst the exci ner beam The thin filmis stretched and
secured by adhesi on over one opening of the pellicle frame 2, i.e., over
the si de VA8 HP®h the ray of light falls, via an adhesi \RETBEMMIBayer 4 to
thereby formthe pellicle film3.- 12 - The pellicle 1 of the present

i nvention has a tacky |ayer .5 containing a greasy fluorine-contained resin.
Upon containing the greasy fluorine-contained resin, the tacky .layer 5

exhibits r%i%t&n%ehqggi\nsg_ 'g&g;p.tﬂfu snr;oitl mm. &8 gm~1 5
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wavel engt hs such as exci ner beam The tacky layer 5 further exhibits
performance for adsorbing and hol ding dust or dirt as will be descri bed
bel ow. The tacky layer 5 that is provided inside of the pellicle frame 2
exhi bits excellent performance for holding foreign matter such as dust or

dirt susaﬁﬂggthn space defined by the pellicle 1 and tgﬁgﬁB%éMggnd further

exhi bits resi’'Stance agai nst |ight of short wavel engths ci mer
beam That is, the tacky | ayeri35-provided in the pellicle 1 of the
present invention exhibits holding performance which does not permt
foreign matter held under a condition (1) described belowto fly under at
| east the condi ¥ dnsg # 5 § 1% hnanhi i foreinznit Benc sving dn@rticle
5BLT S &V B
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dianeter of 100 to 130 [err]mand a weight of 1 to 3 [err]g is permtted to
fall on a horizontal tacky |layer having a thickness of 3 [err]mfromthe
hei ght of 1 cmso as to be held by the tacky |ayer; and (2) wnd
pressure is applied for 10 seconds with an initial pressure of 0.6 kg/cn2G
froma strai %m@dl stance of 1 cmfromthe foreign matter at an angle of 45
degrees fr¥ bpper side (see Fig. 3). I'n testingPEHEMHONE ng
performance, the wind pressure nmay -bédproduced by using an air gun 6 or the
i ke, and may be applied by placing the tip of a nozzle 62 at a straight

di stance of 1 cmfromthe foreign matter 7 at an angl e of 45 degrees from

the upper sigg #i§hgrespecy ¥ost he fog goagal gl regtijone s g Lhe wi nd

pressure under the condition (2), use is nmade of the air gun 6 having the

nozzl e 62 of z;n igner geligpnet ¢r whz fop ex@Pker & @ papdyg g iy is
bl own onto the upper dish of a precision balance 8 froma distance of 1 cm

just over thesuyppergsyigsh ok the precision balance 8 with an initial
pressure of 0.6 kg/cnferr]G (see Fig. 4). This pressure acting on the

preci sion bal anger8si s r)e@g-l_y, equt vial ent L0 B we g Pfe v o v L >
5/!:‘:")?'/7»#541*;@3%#‘ (FlLuorop
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6 1.3 g that would be displayed. Correctly, the initial
pressure of 0.6 kg/cnferr]G stands for the air pressure of 0.6 kg/cnferr]G
produced fromthe nozzle. In practice, however, the pressure of a
deconpressi on device 61 may be set to be 0.6 kg/cnferr] G Here, the

wor ds "fow%zﬁtter" are supposed to be PCT/IPY7/04176
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dust or dirt that create a problemfor the pellicle. In testing the holding
performance, there may be used gl ass beads, pol ystyrene beads, etc.
Furthernore, the words "does not permt foreign matter to fly" stand for
that the foreign matter does not escape fromthe tacky |ayer. The foreign
matter that mgrates on the tacky |ayer does not nean itrEfn%ﬁMhQ?'

The presSMO%2M8Nt i on has a feature in that the tacky |ayer contains a
greasy fluorine-contained resin. I-t16s desired that the greasy
fluorine-contained resin has the wei ght average nol ecul ar wei ght and

contains fluorine in an anount as described above. 1t is .generally
desired that @T%G&Sbffk%ﬂ;ﬂ% rcogt ;| Aegl resin conprises a recurring
unit represented by the fol

owi ng formula (1), ~lerr]

£l HERBORRUHEBIUREH
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THV 20044 fiE O Bh & ¢ O REIR s
~ (FiFpeEdB) (RFH)
HRH 1 | 100:0(0%4) BB~ R Bhsb
AP 2 | 100:101.0%8) | BH~RE BbY
YOl mmmz | soc1ciexe) By PLENBD
R Bl 3 W asy | BE | BEhil
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wherein X is a hal ogen atom such as fluori ne, chlorine, brom ne or
iodine, and Ris a fluorine atom or a trifluoronethyl group. Its
concrete exanples include tetrafl uoroethyl ene | ow pol yner,

hexaf | uor opr opyl ene | ow pol ynmer, tetrafl uoroethyl ene/ hexaf !l uor opropyl ene

| ow copotwggRkaind chlorotrifluoroethyl ene | ow pol yner. Hﬁwhmﬁ a |l ow
pol ymer of chlorotrifluoroethylene (CTFE wei ght aver age ar melght

of 1100 to 1300) is deS|red fromfthd ~

KEET ARBSORMEIBEE S 30 Bh i RIS
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st andpoi nt of maintaining tackiness to the dust or dirt and resistance
agai nst |ight. The greasy fluorine-contained resin is excellent from
t he standpoint of maintaining tackiness and resistance against |ight, and
can be used alone as a matter of course. \Wen used al one, however, the -

gr easy fw%&?tl contained resin tends to drip due to i peyipodhsiné Y- To
u

pr event or dirt fromsticking onto the mask or the like,
therefore, it is desired that the-gtleasy fluorine-contained resin which
forms the tacky layer is used in the formof a conposition together with
ot her pol yner which can suppresses the fluidity of the tacky |layer. The
ot her pol yner used for suppgesssng tde f#ii diBly will be a thernoplastic
resin or a thernosetting resin having a nol ecul ar wei ght "hi gh enough for
formng a fil.m ~ 1 7Exadples ofs tthes t e¥imap|-aslli & e 8k @i dchude +1 uori ne-
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contained resin, olefin resin, styrene resin, acrylic resin,

chl orine-contai ned resin, polyam de, thernoplastic pol yester,

pol ycar bonat e, pol yphenyl ene oxi de, polyim de, polyani deim de, polysulfone,
t her nopl astic pol yurethane, or a mxture of two or nore kinds thereof.

On the otdhgh , exanples of the thernbsetting resin igny‘.Hle 4176
phenol - f or mal dehyde resin, furane- formal dehyde resin, xy ene-PornaIdehyde
resin, ketone- formal dehyde resin,” & e€a formal dehyde resin, nel am ne-

f ormal dehyde resin, alkyd resin, unsaturated polyester resin, epoxy resin,
bi smal ei mde resin, triaryl cyanurate resin, thernosetting acrylic resin,
silicone resin, urethane resin, Br a m xtRire of two or nore kinds thereof.
In this enbodinment, it is desired that the greasy fluorine-contained resin
is contained in a tacky conposition in anl anount of from90 to 98. 7% by

wei ght and, particularly, from95 to 98% by wei ght. In the tacky | ayer
of the above-nentioned - C c — - (1)
| I
5 ' F X
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8 conposition, it is believed that the high-nol ecul ar pol yner
exists as a film nesh or cells under the surface of the pellicle, and that
this system holds the greasy fluorine-contained resin to prevent it from
bei ng fl ui di zed. It is desired that the high-nolecular resin can be
conpat i bR offaidd; t e greasy fluorine-contained resin andpp¥ibdidhfisexcel | ent
resi stance against |ight. Fron1thj§ogpint of view, it is desired to use a
fl uori ne-cont ai ned : '
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resin having a nol ecul ar wei ght |arge enough for formng a film That
is, according to a preferred enbodi nent of the present invention, the tacky
| ayer is a conposition conprising (A a greasy fluorine-contained resin and
(B) a fluorine-contained resin having a nol ecul ar wei ght (high nolecul ar

wei ght) weegkissy of formng a film In this case, it is gefigespubdat the
tacky layer is a conposition containing (A the greasy fluorine-contained
resin and (B) the high-nolecular fluorine-contained resin at a weight ratio
(A):(B) of from11l:1 to 80:1, partilcQiZarly, from20:1 to 65:1 and, nost
particularly, from20:1 to 50:1, fromthe standpoint of naintaining

tacki ness to the dust, resistance against |light, and preventing the tacky
filmfromdripping. It is desired that the high nolecular fluorine-
contained resin (B) is the one containihg fluorine in an anount of from 12
to 80% by weight, particularly, fr 28]_to 75% by wei ght and, nost
particularly, from45 to 70% by weight, fromthe standpoint of resistance
against light. It is further desired that the high-nol ecular fluorine-
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contained resin (B) has a nol ecul ar wei ght high enough for forming a film
and, generally, has a nolecular weight, in terns of a weight average

nol ecul ar weight, of not smaller than 1 x 10[err] and, particularly, from1
x 10[err] to 1 x 10[err]. It is further desired that the

hi gh- nol 9
fluori ne-%g&o Arhed resin (B) prevents the tacky |ayer fromy T 04176

2/2
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e e—e e
3

[drippi‘ng during the use, during the storage or during the transit despite
of an increase in the tenperature, and, usually, has a softening point of
not | ower than 50[err]C, particularly, not |ower than 60[err]C and, nopst
particularly, not lower than 75 C. It is further desired that the high
nol ecul ar fluorine-contained resin (B) is soluble in a solvent which is
-commonly used for the greasy fluorine- contained resin (A at the tine of
being applied to the pellicle. sremricastandpoi nt of filmform ng
property and adhesiveness to the pellicle frane, it is desired that the
hi gh- nol ecul ar fluorine-contai ned resin éBg-is at | east the one sel ected
fromthe group consisting of a perfluor vi nyl ether polyner, a
copol ymer of a (retchafibadrpeébs) ene and a perfluoro(2, 2-dinethyl -1, 3-

dioxol e), a copol ymgeok,BaLalr aliuers ﬁ&exa%ﬁ@ers %18 alhi9Lan gpYl eps,and a

vi nyl i dene fl uori de, . g opropylene and a V|ny ene
fluoride, and ép@Sﬁ P9ﬁ%?yof a 2rPelbisie 1R IRy IR Yad@YRTy MATRI dene

fluoride. Anmongeshesantkbuagaiestobightest resints wevredemaithise suchHyE of
tetrafluoroet hyh@lfer beam and having excellent dust-proof property.
(Background Art)

In a step of photolithography, a circuit pattern is
transferred, by exposure to light, onto a silicon wafer
coated with a resist, by using a photomask obtained by
forming a circuit pattern on the surface of a glass plate
by the vacuum evaporation of chromium or the like metal or
by using a reticle (hereinafter referred to as "mask").

In this step, when light is irradiated in a state where
foreign matter such as dust or dirt is adhered on the
circuit pattern on the mask, the foreign matter is
transferred onto the wafer resulting in the formation of a
wafer of defective quality. When light is projected by a
stepper, in particular, it is very likely that the chips
formed on the wafer become all defective. Thus, adhesion
of foreign matter on the circuit pattern of the mask could
turn into a serious problem. In oxrder to solve this
problem, a pellicle has been developed and various
contrivances have been proposed.

In general, a pellicle is obtained by stretching a
transparent £ilm composed of nitrocellulose or the like on
one side of a pellicle frame made of aluminum. Onto the
other side of the pellicle frame is stuck a double-sided
tape so that it can be mounted on a mask. This structure
prevents the invasion of foreign matter from the outer
side. Even in case foreign matter sticks on the film, it
is transferred in a out-of-focus state upon irradiation
with light, and there does not arouse a serious problem.



hexaf | uor opr opyl ene and vinylidene fluoride, is particularly desired. These
fluori ne-contained resins nmay be nodified with a carboxyl group. It is
desired that the tacky | ayer used in the present invention exhibits

t acki ness usual l y: over a tenperature range of from-10[err]C to 50[err]C
The tacki ness can be confirnmed by the above-nentioned testing nethod. This

quite holds for the tackiness after irradiated with |ight. According
to the present inveniion ack e_forne th| ne
capabl e of hol di ng 3%%?3 é%H“F%EFg Fﬁcﬁ Ea???gu?%r gﬁ Sin
t he thickness tcmé?r%(ﬁtu%d?@l Itﬁie Howdder ofi thespgédicte mapatoften fall

10 after the pellicle is mounted. Furthermore, it often
happens that the material of the surface of the pellicle
frame partly collapses and falls due to vibration or the
like. It is not easy to prevent the formation of dust
inside the pellicle once the pellicle is mounted on the
mask. In order to prevent the formation of dust from the
inside of the film or the pellicle frame, therefore, it
has been attempted to form a dust-preventing f£ilm by
applying a tacky substance onto the inner surface of the
pellicle frame (Japanese Laid—Oben Patent Publication No.
48062/1989), to form a tacky substance layer on the inner
surface of the pellicle film (Japanese Laid-Open Patent
Publication No. 120555/1989, and to apply an organic
polymer or the like onto the whole surfaces of the ,
pellicle frame to make the surfaces smooth (Japanese Laid-
Open Patent Publications Nos. 301199/1994 and 43892/1995).

Applyving an organic polymer or the like onto the
whole surfaces of the pellicle frame to make it smooth is
advantageous from the standpoint of preventing the
formation of dust from the pellicle frame but is not
effective against the dust suspended in the pellicle. On
the other hand, forming a tacky laver on the inside of the
pellicle frame or the film is advantageous from the
standpoint of preventing the formation of dust from the
inside of the pellicle and holding the suspended dust so
that the dust will not stick onto the mask.

However, finer masking circuit patterns have been
formed year after year, and light having short wavelengths
such as excimer beam has been projected. Light having
short wavelengths has large energy. Therefore, an acrylic
adhesive agent, rubber adhesive agent, or silicone
adhesive agent that has heretofore been used as a tacky
material for forming a tacky layer, is subject to be



_the thickness is from1 [errfmto 1 mm particularly, from3 [err]mto 100
[ferr]mand, nost particularly, from3 [err]mto 20 [err]m <Preparation of
Pel li.cle of the Invention> The pellicle 1 according to the present
invention is prepared by formng the tacky |layer 5 on the inside of the
pellicle frame 2, and stretching the pellicle filmon one side of the

pellicle frame 2 on which the ray of Iight faIIs To formthe tacky
layer 5, fi rStde QLA S Qi E L-,éoi‘{: Q?fi)cﬁﬁéli G %13&8}%15&?
quorlne-contalne reS|n dr “furt suppreSS|n fuidity.

The coating sAnf ifed Sstﬁbﬁépﬁéﬂtb? 8P§§5+9P
fl uori ne- cont afoyewh triem @ﬁoﬁubmrbheforhhobdimgmmhé(Buqumﬂeésmangerheto

fluidity in a sqlyanteaRaRleg 8k
(Disclosure of the Invention)

The present invention was accomplished in view of the
above-mentioned points, and provides a pellicle which
exhibits excellent holding performance for holding foreign
matters such as dust or dirt, and has, inside of the
pellicle frame, a tacky layer having resistance against
light of short wavelengths such as excimer beam.

In order to solve the above-mentioned problems, the
present inventors have conducted keen study, have
discovered the fact that a tacky layer containing a greasy
fluorine-contained resin formed on the inside of the
pellicle frame exhibits excellent tackiness to the dust or
dirt, and makes it possible to obtain a pellicle having a
tacky layer that is not deteriorated even when it is
irradiated with the excimer beam, and have thus
accomplished the present invention.

' That is, the present invention relates to a pellicle
comprising a pellicle frame, a pellicle £ilm stretched on
one side of said pellicle frame, and a tacky layer formed
on the inside of said pellicle frame and containing a
greasy fluorine-contained resin.

It has been known that the fluorine-contained resin,
in general, exhibits excellent resistance against the heat
and chemicals, exhibits no adhesiveness with many
materials, and has a low coefficient of friction. The
present invention, on the other hand, is based on a
discovery that the greasy fluorine-contained resin
exhibits tackiness exceptionally for the dust or dirt, use
of the greasy fluorine-contained resin as a tacky layer on
the inner surface of the pellicle makes it possible to
maintain tackiness for the dust or dirt, and the tacky



_dissolving the greasy fluorine-contained resin. The concentration of
solid conponents in the coating solution varies dependi ng upon the

conposition of resins or the manner of coating, but is,

usually, from10 to

80 % by weight and, particularly, from30 to 70 % by wei ght. The

coating solution is obtained by, for exanple, adding a

chlorotrifluoroethylene | ow polyner as a greasy fluorine-contained resin to

a solvent of !ggctd ﬁsq{%e‘é&&ﬂr %%hegvéﬂcniaﬁ ELOVI AGR! MG LAY OPY!

acetate or f ol

chlorotrifl uorﬁzﬁlﬁ &F SXHRET P@é‘é‘y

Lrrin
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furthernore, ihold thﬁtduatde5|red to mx a fluorine-contai ned resin for
suppressing the fl udidpye ﬁ%é&ﬁﬂﬂ ﬁ%%%n@&ohetEéfi§0&é§%f§ﬁfﬂﬁét the
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The obt ai ned

coating sol ution canlpe AapR 15%91%%r%ESn'R%kgeroha${§§F“”pAé%f%'fra”e by any

known coati ng neans,

diameter of 100 to 130 um and a weight of 1 to 3 ug is
permitted to fall on a horizontal tacky layer having a
thickness of 3 um from the height of 1 cm so as to be held

by the tacky layer; and

{(2) wind pressure is applied for 10 seconds with an

initial pressure of 0.6 kg/cm2G from a straight distance
of 1 cm from the foreign matter at an angle of 45 degrees

from the upper side.

It is desired that the greasy fluorine-contained

resin used in the present invention has a weight average
molecular weight (Mw) of from 1000 to 1500 and,
particularly, from 1100 to 1300 from the standpoint of

maintaining tacky property for the dust and dirt. It is

further desired that the greasy fluorine-contained resin

is the one containing fluorine in an amount of from 12 to
80% by weight, preferably, from 28 to 75% by weight, and
most preferably, from 45 to 70% by weight from the

standpoint of resistance against light.
(Brief Description of the Drawings)

Fig. 1 is a perspective view of a pellicle of the

present invention;

Fig. 2 is a sectional view of the pellicle of the

present invention;

Fig. 3 is a diagram of testing the holding

performance of a tackyllayer of the pellicle of the

present invention; and

Fig. 4 is a'diagram illustrating a method of



11 - such as spray coating method, dipping coating nethod, brush
" coating nethod, knife coating nethod, roller coating method or spread
coating nethod. In.the case of the spread coating nethod, for exanple,
liquid droplets placed on the frane are spread by using a jig so as to be
uniformy applied thereon. Finally, the coating solution

measuring the wind pressure produced by an air gun used in
testing the holding performance of the tacky layer.
(Best Mode for Carrying Out the Invention)

The invention will now be described in detail with
reference to the drawings.
<Pellicle of the Invention>

A pellicle 1 of the invention has a pellicle frame 2,
a pellicle film 3, and a tacky layer 5 having a
predetermined holding force.

The pellicle frame 2 used in the invention may be the
one that is usually used as a pellicle frame. The
pellicle frame 2 may be made of an aluminum alloy, a
stainless steel, polyethylene or aluminum treated with
black Alumite. The whole surface of the pellicle frame
may be further coated with an amorphous fluorine-contained
polymer or the like. Among them, aluminum treated with
black Alumite can be preferably used.

The thin film used in the present invention as the
pellicle film 3 may be the one that is usually used as a
pellicle film. For example, the thin film used as the
pellicle £ilm 3 may be composed of nitrocellulose, ethyl
cellulose, cellulose acetate, cellulose propionate,
pullulan compounds, amorphous fluorine-contained polymer
or silicone-modified polyvinyl alcohol. Among them, the
amorphous fluorine-contained polymer is preferably used
having a sufficient degree of resistance against the
excimer beam. '

The thin film is stretched and secured by adhesion
over one opening of the pellicle frame 2, i.e., over the
side on which the ray of light falls, via an adhesive
agent layer 4 to thereby form the pellicle f£ilm 3.

The pellicle 1 of -the present invention has a tacky
layer 5 containing a greasy fluorine-contained resin.
Upon containing the greasy fluorine-contained resin, the
tacky layer 5 exhibits resistance against light of short



applied onto the frame is dried to forma tacky |ayer. After the tacky
|l ayer 5 is formed, a thin pellicle filmis stretched on one side of the
pellicle frame 2 on which the ray of light falls, thereby to obtain the
pellicle 1 of the present invention. The thin pellicle filmis stretched by
a customary manner and is secured by form ng an adhesive agent |ayer 4
usi ng an adhesi ve agent that is usually used. The adhesive agent w ||

be the known 0YgycsUahcs GRLhULASExdShbYabbyR, CRAOTIAALed yalyRropy ene,

RSt MO U RE i R NS T e e
The present i ndesti or dilk aswwhéldbecdebedibgdviegla¥. t lEhe dlalchw dgyer
Einrml e & 0 WhisCQR%l Xs Beweyaed EH@i&EVégt £13@ ﬂ)élli:_{bl@ #a¥hd PMekfdbits
Chiorotri 11 uor GECRIIERE PORERETGREF. LOF aRBLAiAR. So8e {Hlb IR SF860 S BuREed by
Dai ki n Kogyo Cdlustheredaztt euspengeqg in space defined by the pellicle 1

and the mask, and further exhibits resistance against

light of short wavelengths such as excimer beam.

That is, the tacky layer 5 provided in the pellicle 1
of the present invention exhibits holding performance
which does not permit foreign matter held under a
condition (1) described below to fly under at least the
conditions:

(1) in which foreign matter having a particle
diameter of 100 to 130 pum and a weight of 1 to 3 g is
permitted to fall on a horizontal tacky layer having a
thickness of 3 um from the height of 1 cm so as to be held
by the tacky layver; and |

(2) wind pressure is applied for 10 seconds with an
initial pressure of 0.6 kg/cm2G from a straight distance
of 1 cm from the foreign matter at an angle of 45 degrees
from the upper side (see Fig. 3).

In testing the'holding performance, the wind pressure
may be produced by using an air gun 6 or the like, and may
be applied by placing the tip of a nozzle 62 at a straight
distance of 1 cm from the foreign matter 7 at an angle of
45 degrees from the upper side with respect to the
horizontal direction. As for the wind pressure under the
condition (2), use is made of the air gun 6 having the
nozzle 62 of an inner diameter of, for example, 0.65 mm
and the air is blown onto the upper dish of a precision
balance 8 from a distance of 1 cm just over the upper dish
of the precision balance 8 with an initial pressure of 0.6
kg/cm2G (see Fig. 4). This pressure acting on the
precision balance 8 is nearly equivalent to a weight of



refefred to as CTFE) having a wei ght average nol ecul ar wei ght of 1100 to
» 1300 in ethyl acetate such that its anmount was 40% by wei ght. A
tetrafl uoroet hyl ene/ hexaf |l uoropropyl ene/ vinyl i dene fl uori de copol yner
(Fluoroplastic THV 200 produced by Sumtonmo 3M Co., hereinafter sinply
referred to as THV 200) was added to the above sol ution such that the
wei ght ratio of CTFE: THV 200 was 30:1, followed by sufficient

12 1.3 g that would be displayed. Correctly, the initial
pressure of 0.6 kg/cm2G stands for the air pressure of 0.6
kg/cm2G produced from the nozzle. In practice, however,
the pressure of a decompression device 61 may be set to be
0.6 kg/cm2G.

Here, the words "foreign matter" are supposed to be
dust or dirt that create a problem for the pellicle. 1In
testing the holding performance, there may be used glass
beads, polystyrene beads, etc. Furthermore, the words
"does not permit foreign matter to fly" stand for that the
foreign matter does not escape from the tacky layer. The
foreign matter that migrates on the tacky layer does not
mean it is flying. | _

The present invention has a feature in that the tacky
layer 5 contains a greasy fluorine-contained resin. It is
desired that the greasy fluorine-contained resin has the
weight average molecular weight and contains fluorine in
an amount as described above.

It is generally desired that the greasy fluorine-
contained resin comprises a recurring unit represented by
the following formula (1),

(1)

1
Hj— )~
|
X=-Q—-a
|

wherein X is a halogen atom such as fluorine,

chlorine, bromine or iodine, and R is a fluorine atom

or a trifluoromethyi group.

Its concrete examples include tetrafluoroethylene low
polymer, hexafluoropropylene low polymer,
tetrafluoroethylene/hexafluoropropylene low copolymer and
chlorotrifluoroethylene low polymer. Among them, a low
polymer of chlorotrifluoroethylene (CTFE; weight average
molecular weight of 1100 to 1300) is desired from the



degree of stirring. The weight average nol ecular weight of this THV 200
resin neasured by GPC was 1.7 x 105. By using a filter (porous dianeter of
1.0 [err]m of polytetrafluoroethylene (PTFE), the solution was filtered

under an el evated pressure to obtain a coating solution.

The coating

solution was dripped on the surface in the inside of the washed pellicle
frame 2, and the droplets on the frame was stretched using a jig to
uni form y appkindpoiherepmaiimicdaig ngckinedsi ed thendiet ngr |&fat t o st and

at roon1tenpgé§t %%léfgnégmié§§ﬂsé(1f3ﬂ%reby formthe tacky | ayer 5.

<Testing the d ass bead$ 7. havin
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froma distance
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a pressure o
of 1 cm at aﬁoaﬁﬁﬁe dfhem wRaf n,er,gﬁz,oprﬁgegppgpesgﬁggfxp%u%ﬁ;ne—

contained resin tends to drip due to its fluidity.
To prevent the dust or dirt from sticking onto the
mask or the like, therefore, it is desired that the greasy

fluorine-contained resin which forms the tacky

layer is

used in the form of a composition together with other
polymer which can suppresses the fluidity of the tacky

layer. The other polymer used for suppressing

the

fluidity will be a thermoplastic resin or a thermosetting
resin having a molecular weight high enough for forming a

£ilm.

Examples of the thermoplastic resin include fluorine-

contained resin, olefin resin, styrene resin, acrylic
resin, chlorine-contained resin, polyamide, thermoplastic

polyester, polycarbonate, polyphenylene oxide,

polyimide,

polyvamideimide, polysulfone, thermoplastic polyurethane,

or a mixture of two or more kinds thereof.

On the other hand, examples of the thermosetting
resin include phenol-formaldehyde resin, furane-

formaldehyde resin, xylene-formaldehyde resin,

ketone-

formaldehyde resin, urea formaldehyde resin, melamine-
formaldehyde resin, alkyd resin, unsaturated polyester
resin, epoxy resin, bismaleimide resin, triaryl cyanurate

resin, thermosetting acrylic resin, silicone resin,

urethane resin, or a mixture of two or more kinds thereof.
In this embodiment, it is desired that the greasy

fluorine-contained resin is contained in a tacky

composition in an amount of from 90 to 98.7% by weight

and, particularly, from 95 to 98% by weight.
In the tacky layer of the above-mentioned



However, no glass bead 7 flew fromthe tacky | ayer 5. <Testing the
’ReS|stance agai nst Light> The tacky layer 5 was irradiated with |ight
froma KrF excimer laser (248 nm) in a total of 2000 J/cnR under a
condition of 5 mi/cnferr]p x 100 Hz in order to test the holding
performance (Fig. 3) after irradiation in the same manner as the
above-nentioned testing of holding performance.” No gl ass bead flew fromthe

tacky layer. comddiitsicH,e iaf 1@1%é1ﬁéaéaatﬁatpehélnﬂgmaﬁopé&ﬂa@d through

a m croscope. but no change was_ re ni zed rf e of
tacky |ayer. POLYRRF o%"tl% 285 &&oggn V\Eﬁg s%gv\% |‘ﬁn tahel cr?pl es
2 to 4 and Conpef athe @adddigliess and ¢hgr this ématﬁmgh@bd%ttmgwsér

prepared by bl efdidye i dntaGelcd Fedihhtbhprbebht oyt 2R TH84PO0 at m xing
ratios of CTFE JHV 200 of 100:0, 100:1, 60:1, 40:1, 20:1 and 10:1.

13
' It is desired that the high-molecular resin can be

compatible with the greasy fluorine-contained resin and
exhibits excellent resistance against light. From this
point of view, it is desired to use a fluorine-contained
resin having a molecular weight large enough for forming a
film.

That is, according to a preferred embodiment of the
present invention, the tacky layer is a composition
comprising (A) a greasy fluorine-contained resin and (B) a
fluorine-contained resin having a molecular weight (high

~ molecular weight) capable of forming a film. In this
case, it is desired that the tacky layer is a compoéition
containing (A) the greasy fluorine-contained resin and (B)
the high-molecular fluorine-contained resin at a weight
ratio (A):(B) of from 11:1 to 80:1, particularly, from
20:1 to 65:1 and, most particularly, from 20:1 to 50:1,
from the standpoint of maintaining tackiness to the dust,
resistance against llght and preventing the tacky film
from dripping.

It is desired that the high molecular fluorine-
contained resin (B) is the one containing fluorine in an
amount of from 12 to 80% by weight, particularly, from 28
to 75% by weight and, most particularly, from 45 to 70% by
weight, from the standpoint of resistance against light.
It is further desired that the high-molecular fluorine-
contained resin (B) has a molecular weight high enough for
forming a film and, generally, has a molecular weight, in
terms of a weight average molecular weight, of not smaller
than 1 x 104 and, particularly, from 1 x 105 to 1 x 106.

It is further desired that the high-molecular



These coating solutions were applied to the pellicle franes 2 to formtacky
| ayers 5 havi ng hol di ng performances as shown in Table 1. A ass beads
7 having a dianeter of 105 [err]mweighing 1.5 [err]g were allowed to fal
on the tacky layers 5 of the pellicle franmes 2 froma height of 1 cm so
that five to ten of themwere held on the tacky layers. By using the air
gun 6, the air was blown onto the glass beads 7 wwth a pressure of 0.6

SPde (Fio. 3 10 eAIPRECPRESRBERORCBIL () JPERYeE ey tacky 185 BE0m

dripping during the use, durlng the storage or during the
transit despite of an increase in the temperature, and,
usually, has a softening point of not lower than 50°'C,
particularly, not lower than 60°C and, most particularly,
not lower than 75°C.- It is further desired that the high
molecular fluorine-contained resin (B) is soluble in a
solvent which is commonly used for the greasy fluorine-
contained resin (A) at the time of being applied to the
pellicle.

From the standpoint of film-forming property and
adhesiveness to the pellicle frame, it is desired that the
high-molecular fluorine-contained resin (B) is at least
the one selected from the group consisting of a
perfluorobutenylvinyl ether polymer, a copolymer of a
tetrafluorocethylene and a perfluoro(2,2-dimethyl-1, 3~
dioxole), a copolymer of a tetrafluoroethylene, a
hexafluoropropvlene and a vinylidene fluoride, a copolymer
of a hexafluoropropylene and a vinylidene fluoride, and a
copolymer of a chlorotrifluorocethylene and a vinylidene
fluoride. Among these fluorine-contained resins, a
copolymer (THV) of tetrafluorocethylene,
hexafluoropropylene and vinylidene fluoride, is
particularly desired. These fluorine-contained resins may
be modified with a carboxyl group.

It is desired that the tacky layer used in the
present invention exhibits tackiness usually over a
temperature range of from -10°C to 50°C. The tackiness
can be confirmed by the above-mentioned testing method.
This quite holds for the tackiness after irradiated with
light.

According to the present invention, the tacky layer
may be formed in a thickness capable of holding dust or
dirt, and there is no particular limitation in the
thickness thereof. Usually, however, it is desired that

10



Furthernore, ‘the pellicle frames 2 forming the tacky layers 5 were so held"
that the surfaces of the tacky layers were at right angles with the

hori zontal plane, left to stand at a tenperature of 50[err]C for 24 hours,
and the surfaces of the tacky layers 5 were observed to nake sure if the
surfaces were dripping or not. The results were as shown in Table 1

the thickness is from 1 pum to 1 mm, particularly, from 3
Mm to 100 um and, most particularly, from 3 pm to 20 pm.
<Preparation of Pellicle of the Invention>

The pellicle 1 according to the present invention is
prepared by forming the tacky layer 5 on the inside of the
pellicle frame 2, and stretching the pellicle film on one
side of the pellicle frame 2 on which the ray of light
falls.

To form the tacky layer 5, first, a coating solution
is prepared containing a greasy fluorine-contained resin
or further a polymer for suppressing the fluidity. The
coating solution is obtained by dissolving the greasy
fluorine-contained resin or further the polymer for
suppressing the fluidity in a solvent capable of
dissolving the greasy fluorine-contained resin.

The concentration of solid components in the coating
solution varies depending upon the composition of resins
or the manner of coating, but is, usually, from 10 to 80 %
by weight and, particularly, from 30 to 70 % by weight.

The coating solution is obtained by, for example,
adding a chlorotrifluoroethylene low polymer as a greasy
fluorine-contained resin to a solvent of the type of
ketone or ester such as ethyl acetate, isopropyl acetate
or methyl ethyl ketone, followed by stirring. When the
chlorotrifluoroethylene is used as the greasy fluorine-
contained resin, furthermore, it is further desired to mix
a fluorine-contained resin for suppressing the fluidity.
A copolymer of tetrafluoroethylene, hexafluoropropylene
and vinylidene fluoride, or a copolymer of
hexafluoropropY1ene and vinylidene fluoride is added and
is dissolved thereby to obtain a coating solution. As
required, furthermore, the coating solution may be
filtered under an elevated pressure.

The obtained coating solution can be applied to the
inside of the ﬁellicle frame by any known coating means,

11
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such as spray coating method, dipping coating method,
brush coating method, knife coating method, roller coating
method or spread coating method. 1In the case of the
spread coating method, for example, liquid droplets placed
on the frame are spread by using a jig so as to be
uniformly applied thereon. Finally, the coating solution
applied onto the frame is dried to form a tacky laver.

After the tacky laver 5 is formed, a thin pellicle
film is stretched on one side of the pellicle frame 2 on
which the ray of light falls,'thereby to obtain the
pellicle 1 of the present invention. The thin pellicle
film is stretched by a customary manner and is secured by
forming an adhesive agent layer 4 using an adhesive agent
that is usually used.

" The adhesive agent will be the known one, such as
cellulose derivative, chlorinated polypropylene, polyamide
adhesive agent, fluorine-contained resin adhesive agent,
acrylic adhesive agent, epoxy resin, or poiyimide adhesive
agent.

(Examples)

The present invention will now be described by way of
the following Examples to which only, however, the
invention is in no way limited.

(Example 1)

A solution was prepared by dissolving a
chlorotrifluoroethylene low polymer (trade name: Daifloyl
#100 produced by Daikin Kogyo Co., hereinafter simply
referred to as CTFE) having a weight average molecular
weight of 1100 to 1300 in ethyl acetate such that its
amount was 40%'by weight.

A tetrafluoroethylene/hexafluoropropylene/vinylidene
fluoride copolymer (Fluoroplastic THV 200 produced by
Sumitomo 3M Co., hereinafter simply referred to as THV
200) was added to the above solution such that the weight
ratio of CTFE:THV 200 was 30:1, followed by sufficient

12



.Tabl e* 1: Hol di ng performance and preservébrlity of the t acky

| ayers. CTFE | ow pol yner: Motion of gl ass Surface state at

THV 200 resin beads** (holding 50[err]C after

per f or mance) © 24 hrs***

(preservability) Conp. mgrates and Ex. 1 100: 0
(09%%) flies drips Conp. m gr at es

and Bx. 2 108:drdd §deirridd. €%he weight averagd'hBPecular weight

of this THV 200 resin measured by GPC was 1.7 x 105. By
using a filter (porous diameter of 1.0 um) of
polytetrafluorocethylene (PTFE), the solution was filtered
under an elevated pressure to obtain a coating solution.
The coating solution was dripped on the surface in
the inside of the washed pellicle frame 2, and the
droplets on the frame was stretched using a jig to
uniformly apply it thereon. The coating was dried upon
being left to stand at room temperature for one hour to
thereby form the tacky layer 5.
<Testing the Holding'Performance>
Glass beads 7 having a diameter of 105 um weighing
1.5 pg were permitted to fall on the tacky layer 5 of the
pellicle frame 2 from a height of 1 cm, so that about five
to ten of them were held on the tacky layer 5. By using
an alr gun 6, the air was blown onto the glass beads 7
with a pressure of 0.6 kg/cm? from a distance of 1 cm at
an angle of 45 degrees from the upper side (Fig. 3).
However, no glass bead 7 flew from the tacky layer 5.
<Testing the Resistance against Light>
The tacky layer 5 was irradiated with light from a
KrF excimer laser (248 nm) in a total of 2000 J/cm2 under
a condition of 5 mJ/cm2ep x 100 Hz in order to test the
holding performance (Fig. 3) after irradiation in the same
manner as the above-mentioned testing of holding
‘performance. No glass bead flew from the tacky layer.
The state of the irradiated portion was observed
through a microscope. but no change was recognized in the
surface state of the tacky layer.
The obtained results were as shown in Table 1.
(Examples 2 to 4 and Comparative Examples 1 to 3)
Coating solutions were prepared by blending ethyl
- acetate with the Daifloyl and THV 200 at mixing ratios of
CTFE:THV 200 of 100:0, 100:1, 60:1, 40:1, 20:1 and 10:1.

13
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Ex. 2° 60:1 (1.6%) m gr at es drips alittle Ex. 3 40: 1

(2.4%) m gr at es does not drip Ex. 4 20:1 (4.8%)

m gr at es does not drip Conp. m grates and
Ex. 3 10: 1 (9.1%) flies: does not drip * Amount  of
THV 200 resin (% by weight) in the conposi tion. **"M grates and
flies" means that the gl ass beads partly flew and partly mgrated on

t he tacky | ayer M.grates" S t ; | 2 t fly
fromthe tacky haefeer Ck())t#l 1%%%%? eé%ﬁg w%bté agégglgéaé?a?g%j& eﬂ*l% *1'[2%“ ps”
means that the HF06F PafFsr forMpFaGRYnda¥FES ° having holding

performances as shown in Table 1.

Glass beads 7 having a diameter of 105 um weighing
1.5 pg were allowed to fall on the tacky layers 5 of the
pellicle frames 2 from a height of 1 cm, so that five to
ten of them were held on the tacky layers. By using the
air gun 6, the air was blown onto the glass beads 7 with a
pressure of 0.6 kg/cm?2 from a distance of 1 cm at an angle
of 45 degrees from the upper side (Fig. 3) to examine the
motion of the glass beads 7.

Furthermore, the pellicle frames 2 forming the tacky
layers 5 were so held that the surfaces of the tacky
layers were at right angles with the horizontallplane,
left to stand at a temperature of 50°C for 24 hours, and
the surfaces of the tacky layers 5 were observed to make
sure if the surfaces were dripping or not.

The results were as shown in Table 1.

14



s - \
surface of the frane was exposed. "Drips a little" means that the
tacky | ayer dripped but the surface of the frame was not exposed.

15 The present invention nmakes it possible to provide a
pellicle having, on the inside of the pellicle franme, a

Table 1: Holding performance and preservability of the
tacky layers.

CTFE low polymer: Motion of glass Surface state at

THY 200 resin beads** (holding S0°C after
performance) 24 hrg***
: (preservability)

Comp. migrates and
Ex. 1 100:0 (0%*) flies drips
Comp. migrates and
Ex. 2 100:1 (1.0%*) flies drips
Ex. 2 60:1 (1.6%*) migrates drips a little
Ex. 3 40:1 (2.4%%) migrates does not drip
Ex. 4 20:1 (4.8%:) migrates does not drip
Comp. migrates and
Ex. 3 10:1 (9.1%*) flies does not drip

*Amount of THV 200 resin (% by weight) in the
composition.

**"Migrates and flies" means that the glass beads
partly flew and partly migrated on the tacky layer.
"Migrates”"” means that the glass beads did not fly
from the tacky layer but migrated on the tacky
layer. =

***"Drips” means that the tacky layer dripped and the
"Drips a little"
means that the tacky layer dripped but the surface of
the frame was not exposed.

surface of the frame was exposed.

15



tacky'l ayer which exhibits excellent performance for holding foreign
matters such as dust or dirt suspended in space defined by the pellicle and

t he mask, and resist.ance agai nst |ight of short wavel engt hs such as exci ner
beam ' '

The present invention makes it possible to provide a
pellicle having, on the inside of the pellicle frame, a
tacky layer which exhibits excellent performance for
holding foreign matters such as dust or dirt suspended in
space defined by the pellicle and the mask, and resistance
against light of short wavelengths such as excimer beam.

16



ATMS :

1. A pellicle comprising a pellicle frame, a
pellicle film stretched on one side of said pellicle
frame, and a tacky layer formed on the inside of said
pellicle frame and containing a greasy fluorine-contained
resin. '

2. A pellicle according to claim 1, wherein said
tacky layer exhibits holding performance which does not
permit foreign matter held under a condition (1) described
below to fly under at least the conditions:

(1) in which foreign matter having a particle
diameter of 100 to 130 pum and a weight of 1 to 3 Hg is
permitted to fall on a horizontal tacky laver having a
thickness of 3 um from the height of 1 cm so as to be held
by the tacky layer; and .

(2) wind pressure ig applied for 10 seconds with an
initial pressure of 0.6 kg/cm?G from a straight distance
of 1 cm from the foreign matter at an angle of 45 degrees
from the upper side. .

3. A pellicle according to claim 1, wherein said
greasy fluorine-contained resin has a weight average
molecular weight of from 1000 to 1500.

4. A pellicle according to claim 1, wherein said
greasy fluorine-contained resin is the one containing
fluorine in an amount of from 12 to 80% by weight.

5. A pellicle according to claim 4, wherein said
greasy fluorine-contained resin comprises a recurring unit
represented by the following formula (1),

Q-

- (1)

|
- ~H

\

X

wherein X is a halogen atom, and R is a fluorine atom
or a trifluoromethyl group.

17
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16 v - CLAI Ms: 1. Apellicle conprising a pellicle frane, a
pelticle filmstretched on one side of said pellicle

6. A pellicle according to claim 1, wherein said
greasy fluorine-contained resin is a low polymer of
chlorotrifluoroethylene.

7. A ﬁellidle according to claim 1, wherein said
tacky layer comprises a composition of a greasy fluorine-
contained resin and a polymer for suppressing the
fluidity, and said greasy fluorine-contained resin is
contained in the composition in an amount of from 90 to
98.7% by weight.

8. A pellicle according to claim 1, wherein said
tacky layer comprises a composition of (A) a greasy
fluorine-contained resin, and (B) a fluorine-contained
resin capable of forming a film.

9. A pellicle according to claim 8, wherein said
adhesive layer comprises a composition containing (a) a
greasy fluorine-contained resin and (B) a fluorine-
contained resin capable of forming a film at a weight
ratio (A):(B) of from 20:1 to 50:1.

10. A pellicle according to claim 8, wherein the
fluorine-contained resin (B) capable of forming a film
contains fluorine in an amount of from 12 to 80% by
weight.

11. A pellicle according to claim 8, wherein the
fluorine-contained resin (B) capable of forming a film is
at least the one selected from the group consisting of a
perfluorobutenylvinyl ether polymer, a copolymer of a
tetrafluoroethylene and a perfluoro(2,2-dimethyl-1,3-
dioxole), a copolymer of a tetrafluorocethylene, a
hexafluoropropyvlene and a vinylidene fluoride, a copolymer
of a hexafluordpropylene and a vinylidene fluoride, and a
copolymer of a chlorotrif}uoroethYlene and a vinylidene
fluoride.

12. A pellicle according to claim 1, wherein said
tacky layer is formed maintaining a thickness of from 3 to

20 pm.
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- A

frame,vand a tacky layer formed on the insi‘de:of said pellicle franme and
conptaining a greasy fluorine-contained.resin. ' 2. A pellicle according
to claim1, wherein said tacky |ayer. .exhibits hol ding performance which
does not permt foreign matter held under a condition (1) described bel ow
to fly under at |east the conditions: (1) in which foreign matter
having a particle dianeter of 100 to 130 [err]mand a weight of 1 to 3
[err]g is permitted to fall on a horizontal tacky |ayer having a thickness
of 3 [err]mfr Q@gﬁ%ight of 1 cmso as to be held by the tacky | ayer;
and (2) wind pressure is applied for 10 seconds with an initial

pressure of 0.6 kg/ of&rgddLaddOMmirettidingakdisst 8ng8s8ivie ctB fgrpildaea
foreign matter at qﬁﬁgq%$ of 45 deqrees f.r.om
Cl

he, upper. si de. 3. A
pel licle accordffig-t YﬁQE'\ﬁﬁbrIeh;?SﬁgegP%a§9ef$ﬁ%+*?é§(ﬁﬁﬂﬂﬁ'ﬂ@d resin
has a wei ght aveaelge Iawesc whirchwaxdiibiss exemlienb perfisgmnce forg, A

pel l'icl e accor dhgDainy Ceddiigh mdtRiedish stiehdagr @88y & ULt asindedednr €si n
is the one Contgﬂ)é]é

&d%Yefined by the pellicle and the mask, and resistance
against light of short wavelengths such as excimer beam.
The pellicle comprises a pellicle frame, a pellicle film
stretched on one side of said pellicle frame, and a tacky
layer formed on the inside of said pellicle frame and
containing a greasy fluorine-contained resin.
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fluorine in an amount of from 12 to 80% by wei ght . 5. Apellicle
according to claim4, wherein said greasy fluorine-contained resin
conprises a recurring unit representied by the following formula (1),

a trifluoronethyl group.

[err] wherein X is a halogen atom and Ris a fluorine atom
17
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6. ‘Apellicle according to claim1, wherein said greasy fluorine-contained
‘resinis a low polynmer of chlorotrifl uoroethyl ene. 7. Apellicle
according to claim1l1, wherein said tacky |ayer conprises a conposition of a
greasy fluorine-. contained resin and a polyner for suppressing the
fluidity, and said greasy fluorine-contgaingd resin is contained in the
conposition in an anount of from90 to 98. 7% by wei ght. 8. Apellicle
according to claim1l, wherein said tacky |ayer conprises a conposition of
(A) a greasy fluorine-contained resin, and (B) a fluorine-contained resin
capable of formng a film QE:AJEe(3icI according to claim8, wherein
sai d adhesive | ayer conprises a conposi ™ on ntaining (A a
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greasy fluarine- cont ained resin an;T%(B) abfrl uorine- contai @g(_@
of formng a filmat a weight ratio (A):(B) of from20:1 tgggo

A pellicle according to claim8, wherein the fluorine-contained re5|n (B)
capabl e of formng a film contaithg4KBHrBESEREN an anount - of from 12 &7 80%

11. A pellicle &cdrdiFg %0 RBlaim8, wherein the
fi uﬁdﬁipont ai ned ¥eFFi IRFEEHEES o CRBRE L EEEEE at | east one
sel ected fromthe group consisting of a perfl uorobut enyl vi nyl et her
p0| ref——=a \.,U|JUI yvet—of—a—tetrafhuorqet II_yI ene—and-a

per|f by kg sdadi rret hyl -1, 3- di oxdl e),| g ?Msﬂ r of a tetrafl uow:(g €,
a hexaﬁ;wgm myi_,qmyﬂnd a vinyl |Aiere( uor i f@ a copolyner of a ssy

hexafluoropropylene and a vinylidene |fluoride, and a copol ymer of a
chilorotrifl uoroethyl ene and a vinyl i detie EREABR de. 12 19985528 A (2810&98)

according to claimi1 wherein saild tdcky layer is formed maintaininga

t hijckn
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(57) Abstract

A pellicle which exhibits an excellent
retaining  performance of immobilizing ) 3
extraneous matter such as dust floating in the
space enclosed with the pellicle and a mask,
and which has on the inner side of a pellicle 4
frame an adhesive layer having a resistance to -
short wavelength light, such as excimer light. X
This pellicle has a pellicle frame, a pellicle film r\’2
formed on onc side of the pellicle frame, and an
adhesive layer formed on the inner side of the
pellicle frame and containing a greaselike
fluorocarbon resin. 5
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