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Unexamined Patent Publication (Kokai) No. 60- 237450). BACKGROUND OF THE
INVENTION                          Nevertheless, in the pellicle described
above (see: Japanese Unexamined Patent Publication 1. Field of the
Invention                    5   (Kokai) No. 60-57841), since a
double-adhesive tape is used at the adhered face between the The present
invention relates to a pellicle used  pellicle frame and the mask, a
foreign substance as the dust-proof cover during exposure of a      such as
dust is generated from the foamed tape photomask or a reticle.
which is the substrate for the double-adhesive tape, 10  and becomes a
source of contamination. Description of the Related Art
Accordingly, Japanese Patent Application No. 62-205533 proposed a pellicle
which does not use At the lithographing step, a mask comprising a  a
double-adhesive tape at the adhered surface. glass sheet and a circuit
pattern of a vacuum     But, even in this method, the foreign matter at-
deposition film of chromium or the like (hereinafter  15  tached on the
inner face of the pellicle film may be called mask) formed on the surface
of the glass   sometimes caused to fall onto the mask due to sheet is used,
and the circuit pattern is transferred  shock during usage, to thereby
cause the produc- to a resist-coated silicon wafer. At this step, if light
tion of defective LSI'S. exposure is carried out when a foreign substance
On the other hand, the pellicle film used as a such as dust is adhered to
the circuit pattern on   20  dust-proof film must have a high light ray
transmit- the mask, the foreign substance is transferred to  tance, and
accordingly, the presence of a foreign the wafer and a defective product is
formed. Espe-  substance is extremely disadvantageous, and thus cially,
when light exposure is carried out by using a  a material to which the
attachment of a foreign stepper, the risk that all of the chips formed on a
substance is difficult has been used. When forming wafer will be defective
is increased, and an adhe-  25  a reflection preventive film as disclosed
in the sion of foreign matter to a circuit pattern of a mask
above-mentioned Japanese Unexamined Patent or the like becomes a serious
problem. Therefore,  Publication (Kokai) No. 60-237450, however, a ma- a
pellicle has recently been developed and used  terial without tackiness on
the surface must be by which this problem is eliminated.              used
to prevent the attachment of a foreign, sub- In general, the pellicle
comprises a transparent  30  stance. Nevertheless, although such a material
film of nitrocellulose or the like spread on one side  without tackiness on
the surface can form a film on face of a pellicle frame made of aluminum, a
which a foreign substance can be attached only double-adhesive tape is
applied to the other side  with difficulty, any foreign substance attached
face of the pellicle, and the pellicle is attached to a  thereto will
readily drop therefrom, and thus the mask. When this pellicle is used, the
intrusion of a   35  problem arises that such a foreign substance will
foreign substance from the outside can be pre-    interfere with the
exposure. vented, and even if a foreign substance adheres to the film, the
foreign substance is transferred in the  SUMMARY OF THE INVENTION fuzzy
state during light exposure and no particular problem  arises.
Nevertheless, the foreign sub-  40  Accordingly, the objects of the present
inven- stance already attached on the innerside of the film  tion are to
eliminate the above-mentioned disad- or the pellicle frame can no longer be
removed,   vantages of the prior art and to provide a pellicle and when
such a pellicle is used, to prevent inter-  which prevents the dropping of
a foreign substance ference with the exposure because foreign matter  onto
a photomask or a reticle by attaching the attached to the innerside of the
pellicle has fallen  45  foreign substance to a tacky substance layer hav-
onto the photomask or the reticle, a pellicle pro-  ing a high light
transmittance and formed on the vided with a tacky film on the inner side
face of the  inner face of the pellicle film. pellicle frame has been
proposed (see: Japanese      Other objects and advantages of the present
Unexamined Patent Publication (Kokai) No. 60-     invention will be
apparent from the following de- 57841).
50  scription. On the other hand, a single layer thin film of    In
accordance with the present invention, there nitrocellulose has been
primarily utilized as the  is provided a pellicle comprising a pellicle
frame, a pellicle film, and to improve the stability of the light  pellicle
film spread on one side face of the pellicle transmittance and the like
during the exposure    frame, and a tacky substance layer having a high
step, a pellicle film having a reflection preventive  55  light
transmittance formed on the inner side face of layer comprising a fluorine
type polymer or a sili-  the pellicle film as defined in claim 1. con type
polymer and the like on a transparent film of nitrocellulose has been
proposed (see: Japanese 2   
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DESCRIPTION OF THE DRAWINGS                  not higher than that of the
transparent thin film, without decomposition by the light rays at 350 to
The present invention will be better understood  450 nm. Also, the tacky
substance may have a from the description set forth below with reference
reflection preventive effect. to the accompanying drawing of Fig. 1, which
is a   5  As such tacky substances polyfluoro(meth) ac- sectional view of a
part showing the pellicle of the  rylates are choosen. They comprise
preferably at Example, in which 1 is a pellicle, 2 a pellicle frame,  least
one monomer selected from [err] = [err] 3 a pellicle film, 4, 6, and 7 are
tacky substance  or [err] = [err] wherein R',[err] are each a layers, 5 a
non-tacky layer, and 8 a material to be  fluoroalkyl group which may also
contain an ethe- adhered.                                      10  real
oxygen atom  interposed, namely, homo- polymers or copolymers of fluorine
containing ac- DESCRIPTION OF THE PREFERRED EMBODI-               rylates,
homopolymers, copolymers of fluorine con- MENTS
taining methacrylates, copolymers of fluorine con- taining   acrylates,
and  fluorine  containing The pellicle frame usable in the present inven-
15  methacrylates, and by suitably varying the kind of tion is not
particularly limited, but an almite-treated  the fluoroalkyl group of [err]
and [err] and the aluminum frame used in the prior art may be
copolymer composition, a polymer with a desired utilized, and other
materials can be used. The    fluorine content can be used. shape of the
pellicle frame may be as desired, for    Examples of [err] and [err] in the
above-mentioned example, cylindrical, square. Also, preferably a   20
formulae are as follows: tacky substance layer is formed on the inner side
[err] face of the pellicle frame.                           [err] In the
present invention, the transparent thin  [err] film, which becomes the main
body of the pellicle     [err] film, may be a film having a large average
light  25  [err] transmittance at the wavelengths of 350 to 450 nm used for
exposure, but preferably is a cellulose      [err] derivative thin film
such as nitrocellulose, ethylcel-  [err] lulose, propionic acid cellulose,
and the like.       [err] Among the above, from the aspects of an average
30  [err] light transmittance at 350 to 450 nm and the film     [err]
strength, nitrocellulose is preferred. Of the nitrocel-  [err] luloses,
those having a nitration degree (N%) of 11   [err] to 12.5%, particularly
11.5 to 12.2%, and an aver-    [err] age molecular weight (weight average
Mw) of  35      [err] 50,000 to 350,000, particularly, 70,000 to 320,000
In  the  present  invention, preferably  a are preferred. Here, the term,
average light trans-  polyfluoro(meth)acrylate having a fluorine content
mittance, refers to an average value of the trans-  of 50% by weight is
used. mittance at the same number of peak portions and      Among the
above, a preferable tacky sub- valley portions of interference waves
occurring be-  40  stance is a polyfluoroacrylate which is a copolymer
tween 350 and 450 nm.                              of trifluoroethyl
acrylate and perfluorooctylethyl ac- The thickness of the transparent thin
film is  rylate. The monomer (A) of this copolymer, selected so that
transmittance to the desired     trifluoroethyl  acrylate  is  represented
by wavelength between 350 and 450 nm may be           [err] , and the
monomer (B), per- higher, but a thickness of 2.85 um is generally  45
fluorooctylethyl     acrylate          by selected to raise the
transmittance to around 436  [err] = [err]. nm  +  405 nm  + 365 nm  of the
exposed               The above polyfluoro(meth)acrylate also has a
wavelength currently in use, and a thickness of    reflection preventive
property. The tacky substance 0.865 um is used for raising the
transmittance at  layer is formed on the inner side face of the 436 nm.
50  transparent thin film of the cellulose derivative, with As the tacky
substance for forming the tacky   the above tacky substance, and the film
thickness substance layer on the inner side face of the trans-  at that
time is preferably 1/4 n (n is the refractive parent thin film which
becomes the main body of    index) of the wavelength of the target light.
the pellicle film, there may be employed a sub-       A layer such as a
reflection preventive layer or stance having a high light transmittance and
a   55  the like can be formed on the outer side face of the tackiness, but
preferably the substance used can  transparent thin film which becomes the
main body firmly hold a tacky foreign substance attached     of the
pellicle film, as in the prior art. In this case, thereto. The tacky
substance has a refractive index  the layer such as reflection preventive
layer or the 3  
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the outer side face is prefer-  benzotrifluoride ably a non-tacky substance
layer. As the non-tacky substance layer, a non-tacky fluorine type polymer
or silicone type polymer used in the prior art as a reflection preventive
layer may be utilized. As the   5 fluorine type polymer mentioned above,
there may be included copolymers of tetrafluoroethylene and vinylidene
chloride, or vinylidene fluoride, ternary copolymers of
tetrafluoroethylene, vinylidene chlo- de,  or  vinylidene  fluoride,  and
hex-  io  and pentafluoropropanol, and among these, m- afluoropropylene and
the like.                     xylenehexafluoride is particularly preferred.
The The layers formed on the inner side face and    use of such specific
solvents enables a poly- the outer side face of the transparent thin film
may  fluoroacrylate solution with a good rotatory film be either a single
layer or multiple layers. In the  fabricability to be obtained, and
further, adverse case of multiple layers, a tacky substance layer  15
Influences which dissolve or swell the cellulose can be used for the
innermost layer and a non-     derivative thin film, which becomes the base
layer, tacky substance layer for the outermost layer.     can be prevented
during the formation of the poly- The method for preparing the pellicle
film hav-  fluoroacrylate reflection preventive film. ing a tacky substance
layer may be practiced as        The thickness of the tacky substance layer
can ollows, in the case of forming a tacky substance   20  be controlled by
suitably varying the solution vis- layer comprising a polyfluoroacrylate on
a cellulose  cosity and the rotational speed of the substrate, derivative
transparent thin film.                  etc., as in the case of the
cellulose derivative, thin First, a cellulose derivative solution is fed
onto  film. a smooth substrate such as glass, and a transpar-      On the
other hand, when a pellicle film has a ent film of the cellulose derivative
is formed by the   25  tacky substance layer on one face and a non-tacky
rotatory film fabrication method. The cellulose de-  substance layer on the
other face, the transparent rivative is dissolved in a good solvent and the
thin film having the tacky substance layer on one solution is purified by,
for example, filtration, before  face is peeled from the substrate,
plastered on a use if necessary. As the solvent, there may be     tentative
frame, and on the other face not having employed ketones such as methyl
ethyl ketone,  30  the tacky substance layer, is formed a solution of,
methyl isobutyl ketone, acetone and the like; lower  for example, a
tetrafluoroethylene/vinylidene chlo- fatty acid esters such as butyl
acetate, isobutyl  ride or vinylidene fluoride/hexafluoropropylene ter-
acetate and the like; and mixtures of these solvents  nary copolymer
(50/29/21 weight ratio) dissolved in with alcohols such as isopropyl
alcohol and the    a solvent such  as perfluoro-2-methyl-1-oxy-3- like. The
thickness of the transparent thin film   35  thiacyclohexane-3,3-dioxide
'whereby a reflection formed can be suitably varied by changing the
preventive layer comprising a non-tacky substance solution viscosity or the
rotational speed of the  layer can be formed. substrate.
As the method for continuously preparing a The cellulose derivative
transparent thin film  pellicle film having a tacky substance layer and a
formed on the substrate is dried by, for example,  40  non-tacky substance
layer, a polyfluoroacrylate so- hot air or IR-ray lamp irradiation, to
remove the  lution (note, the solvent is not limited to the sol- residual
solvent.                                  vents mentioned above and any
solvent which will Subsequently, a solution of a tacky substance   dissolve
the same polymer can be used) is fed such as the above polyfluoroacrylate
is applied    onto a smooth substrate such as glass, etc., a over the dried
cellulose derivative thin film, and a   45  polyfluoroacrylate thin film is
formed by the rota- tacky substance layer comprising a fluorine poly-  tory
film fabrication method, and the film is dried mar is formed by the
rotatory film fabrication meth-  by, for example, hot air or IR-ray lamp
irradiation, od, as for the cellulose derivative thin film. In this  to
remove the residual solvent. Then, after a trans- case, the solvent for
dissolving polyfluoroacrylate is  parent thin film of a cellulose
derivative is formed selected from among m-xylenehexafluoride      50  on
the thin film by performing the operation as described    above,    a
solution    of tetrafluoroethylene/vinylidene chloride or vinylidene [err]
fluoride/hexafluoropropylene ternary copolymer is applied to form  a
non-tacky substance layer, 55  whereby a three-layer structure pellicle
film can be formed. [err]                         The pellicle film having
the tacky substance layer thus formed on the substrate is peeled from 4 
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and used as the pellicle. In this case,  interfere with the exposure. for
example, a cellophane tape or a frame-shaped implement having an adhesive
coated thereon is     Example and Comparative Example pushed against the
outermost layer of the lami- nated film formed on the substrate. Namely,
the   5   Nitrocellulose was dissolved in methyl isobutyl
polyfluoroacrylate film is in contact with the outer  ketone to form a 6%
by weight solution. Also, a atmosphere to be adhered thereon, and the film
copolymer of trifluoroethyl acrylate and  per- can be directly peeled from
the substrate by lifting  fluorooctylethyl acrylate (trifluoroethyl
acrylate 67 the cellophane tape or the frame-shaped imple-     mol%,
perfluorooctylethyl acrylate 33 mol%, flu- ment, from one end, by hand or
by a mechanical  10  orine content 52.8% by weight) was dissolved in means.
In this case, since the interlayer adhesive  m-xylenehexafluoride to form a
1.0%  by weight force between the cellulose derivative layer and the
solution. polyfluoroacrylate layer is great, the film can be    The above
fluorine polymer solution was added peeled without separation and the
pellicle film thus  dropwise by the rotatory coating method and obtained
plastered onto a pellicle frame to form a   15  filmed or sheeted by
rotation at 500 rpm for 60 pellicle.
seconds to form a tacky substance layer, and then The pellicle thus
prepared is used as dust-    a transparent thin film of nitrocellulose was
formed, proof cover during exposure, by being superposed  followed by
drying. on a photomask or a reticle as in the prior art.      Further,    a
solution    of      a During the preparation of the pellicle, care is taken
20  tetrafluoroethylene/vinylidene chloride or vinylidene that no foreign
substance such as dust, etc., is   fluoride/hexafluoropropylene terpolymer
(50/29/21 adhered thereto, but any foreign substance ac-     weight ratio)
dissolved in perfluoro-2-methyl-1-oxy- cidentally brought in is adhered to
the tacky sub-  3-thiacyclohexane-3,3-dioxide at a concentration of stance
layer and will not fall onto the photomask.  0.6% by weight was added
dropwise to form a The foreign substance attached on the outer side   25
non-tacky substance layer. The pellicle film was face of the pellicle can
be removed by air blowing,  peeled from the substrate and spread on a
pellicle but the foreign substance attached on the inner    frame so that
the tacky substance was at the inner side face will not fall onto a
photomask or reticle,  side face. and thus will not cause defective LSI's,
because      On the innerside of the pellicle were attached substances
having a size of about 50 um or less  30  12 foreign substances 5 to 10 um
in size, and the will not form images on the transfer face.
pellicle then plastered onto a quartz substrate and permitted to fall three
times from a height of 5 cm. EXAMPLES
The foreign substances were examined, and as a result, it was found that
they were in the same The present invention will now be further illus-  35
position as before the dropping of the pellicle, and trated by, but is by
no means limited to, the      had not fallen onto the quartz substrate.
following Examples, with reference to the drawing.    On the other hand,
when the same experiment Figure 1 is a sectional view of a part showing
was conducted using a pellicle of nitrocellulose the pellicle of the
Example. In the drawing, 1 is a  alone (8 foreign substances attached),
three foreign pellicle having a pellicle film 3 spread on one side   40
substances were found to have fallen onto the face of a pellicle frame 2.
On the inner side face of  quartz substrate. Also, the positions of the
remain- the pellicle film 3 is formed a tacky substance layer  ing 5
foreign substances on the pellicle were found 4, and a non-tacky substance
layer 5 is formed on  to be changed. the outer side face. This layer 5 is
also utilized as  As described above, according to the present the
reflection preventive layer. Also, on the inner  45  invention, a
plasterable substance layer is formed side face and the lower side face of
a pellicle    on the inner side face of the pellicle film, and frame 2 are
formed tacky substance layers 6 and   therefore, it is possible to prevent
interference with 7, and the tacky substance layer 7 is used for     the
exposure by foreign substances attached on adhesion with the material 8 to
be adhered, such  the innerside of the pellicle which have fallen onto as a
photomask or reticle.                    so  the material to be adhered,
such as a photomask. The pellicle 1 having the above constitution is used
as the dust-proof cover during exposure,      Claims while adhered to the
material 8 to be adhered by utilizing the tacky substance layer 7. At this
time,  1. A pellicle (1) comprising a pellicle frame (2), a the foreign
substance attached to the non-tacky   55  pellicle film (3) spread on one
side face of the substance layer 5 is removed by air blowing, but
pellicle frame (2), and a tacky substance layer the foreign substances
attached to the tacky sub-     (4) having a high light transmittance formed
on stance layers 6 and 7, will not fall and will not     the inner side
face of the pellicle film (3) and 
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substrate and used as the pellicle. In this case,  interfere with the
exposure. for example, a cellophane tape or a frame-shaped implement having
an adhesive coated thereon is     Example and Comparative Example pushed
against the outermost layer of the lami- nated film formed on the
substrate. Namely, the   5    Nitrocellulose was dissolved in methyl
isobutyl polyfluoroacrylate film is in contact with the outer  ketone to
form a 6% by weight solution. Also, a atmosphere to be adhered thereon, and
the film     copolymer of trifluoroethyl acrylate and  per- can be directly
peeled from the substrate by lifting  fluorooctylethyl acrylate
(trifluoroethyl acrylate 67 the cellophane tape or the frame-shaped imple-
mol%, perfluorooctylethyl acrylate 33 mol%, flu- ment, from one end, by
hand or by a mechanical  10  orine content 52.8% by weight) was dissolved
in means. In this case, since the interlayer adhesive  m-xylenehexafluoride
to form a 1.0% by weight force between the cellulose derivative layer and
the  solution. polyfluoroacrylate layer is great, the film can be     The
above fluorine polymer solution was added peeled without separation and the
pellicle film thus  dropwise by the rotatory coating method and obtained
plastered onto a pellicle frame to form a   15  filmed or sheeted by
rotation at 500 rpm for 60 pellicle.
seconds to form a tacky substance layer, and then The pellicle thus
prepared is used as dust-     a transparent thin film of nitrocellulose was
formed, proof cover during exposure, by being superposed   followed by
drying. on a photomask or a reticle as in the prior art.       Further,
a      solution    of      a During the preparation of the pellicle, care
is taken   20  tetrafluoroethylene/vinylidene chloride or vinylidene that
no foreign substance such as dust, etc., is   fluoride/hexafluoropropylene
terpolymer (50129/21 adhered thereto, but any foreign substance ac-
weight ratio) dissolved in perfluoro-2-methyl-1-oxy- cidentally brought in
is adhered to the tacky sub-  3-thiacyclohexane-3,3-dioxide at a
concentration of stance layer and will not fall onto the photomask.  0.6%
by weight was added dropwise to form a The foreign substance attached on
the outer side   26  non-tacky substance layer. The pellicle film was face
of the pellicle can be removed by air blowing,  peeled from the substrate
and spread on a pellicle but the foreign substance attached on the inner
frame so that the tacky substance was at the inner side face will not fall
onto a photomask or reticle,  side face. and thus will not cause defective
LSI's, because       On the innerside of the pellicle were attached
substances having a size of about 50 um or less  30  12 foreign substances
5 to 10 um in size, and the will not form images on the transfer face.
pellicle then plastered onto a quartz substrate and permitted to fall three
times from a height of 5 cm. EXAMPLES
The foreign substances were examined, and as a result, it was found that
they were in the same The present invention will now be further illus-  35
position as before the dropping of the pellicle, and trated by, but is by
no means limited to, the      had not fallen onto the quartz substrate.
following Examples, with reference to the drawing.     On the other hand,
when the same experiment Figure 1 is a sectional view of a part showing
was conducted using a pellicle of nitrocellulose the pellicle of the
Example. In the drawing, 1 is a  alone (8 foreign substances attached),
three foreign pellicle having a pellicle film 3 spread on one side   40
substances were found to have fallen onto the face of a pellicle frame 2.
On the inner side face of  quartz substrate. Also, the positions of the
remain- the pellicle film 3 is formed a tacky substance layer  ing 5
foreign substances on the pellicle were found 4, and a non-tacky substance
layer 5 is formed on  to be changed. the outer side face. This layer 5 is
also utilized as  As described above, according to the present the
reflection preventive layer. Also, on the inner  45  invention, a
plasterable substance layer is formed side face and the lower side face of
a pellicle    on the inner side face of the pellicle film, and frame 2 are
formed tacky substance layers 6 and    therefore, it is possible to prevent
interference with 7, and the tacky substance layer 7 is used for     the
exposure by foreign substances attached on adhesion with the material 8 to
be adhered, such   the innerside of the pellicle which have fallen onto as
a photomask or reticle.                    so  the material to be adhered,
such as a photomask. The pellicle 1 having the above constitution is used
as the dust-proof cover during exposure,      Claims while adhered to the
material 8 to be adhered by utilizing the tacky substance layer 7. At this
time,  1. A pellicle (1) comprising a pellicle frame (2), a the foreign
substance attached to the non-tacky   55   pellicle film (3) spread on one
side face of the substance layer 5 is removed by air blowing, but
pellicle frame (2), and a tacky substance layer the foreign substances
attached to the tacky sub-      (4) having a high light transmittance
formed on 



stance layers 6 and 7, will not fall and will not     the inner side face
of the pellicle film (3) and 5    9                 EP 0 315 450 B1
10 having a refractive index not higher than that of  3. Utilisation d'une
pellicule suivant la revendica- the pellicle film body, said tacky
substance       tion 1 ou 2 comme recouvrement anti-poussie- being a
polyfluoro(meth)acrylate.                  res pendant l'exposition d'un
masque ou d'une r6ticule dans la production de circuits impri- 2. A
pellicle according to claim 1 which further   5   mes. comprises a layer
(5) of a non-tacky substance as a reflection preventative layer on the
outer side face of the pellicle film (3). Use of a pellicle as claimed in
claim 1 or 2 as   10 a dust-proof cover during exposure of a photomask or
reticle in the production of print- ed circuits. Patentanspruche
15 1. Membran (1), die einen Membranrahmen (2), einen auf einer
Seitenfiache des Membranrah- mens (2) verteilten Membranfilm (3) und eine
Schicht (4) einer klebrigen Substanz umfa~t,  20 die eine starke
Lichtdurchlassigkeit aufweist, auf der Flache der Innenseite des Membran-
films (3) ausgebildet ist und einen Brechungs- index aufweist, der nicht
gr6Ber als der des Membranfilmkdrpers ist, wobei diese klebrige   25
Substanz Polyfluor(meth)acrylat ist. 2. Membran nach Anspruch 1, die
auferdem auf der Fl~che der Aulenseite des Membranfilms (3) eine Schicht
(5) einer nichtklebrigen Sub-  30 stanz als Schicht zur Verhinderung der
Refle- xion umfaft. 3 Verwendung der Membran nach Anspruch 1 oder 2 als
staubdichte Abdeckung wahrend   35 der Belichtung einer Photomaske oder
einer Strichplatte bei der Herstellung von gedruckten Schaltbildern.
Revendicatlons                                 40 1. Une pellicule
comprenant un bfti de pellicule (2), un film de pellicule (3) etendu sur la
face d'un c8t6 du bati de pellicule (2) et une cou- che de substance
collante (4) presentant une   45 haute transparence & la lumiere formee sur
la face du c8te interieur du film de pellicule (3) et ayant un indice de
refraction non sup~rieur A celui du corps de film de pellicule, ladite
subs- tance collante etant un polyfluor(m~th) acryla-  so te. 2. Une
pellicule suivant la revendication 1, qui comprend, en outre, une couche
(5) d'une substance non-collante comme couche evitant  S5 la rdflexion sur
la face du c8t6 extdrieur du film de pellicule (3). 6                    *
C     L    M    S    *    


