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substrate wafer. The light fornms a pattern in the llayer of resist

IITLE
PRESSURE RELIEVING PELLICLE

FIELD OF THE INVENTION

5 The present invention relates to pellicles that cover pattern
masks during the manufacture of integrated circuits.

BACKGROUND OF THE INVENTION

Integrated circunits typically are manufactured in processes
10 that utilize pattern mask imaging. When these processes involve
projection printing of the pattern mask images, radiant energy
such as ultraviolet light is passed through the apertures of the
pattern mask and is focused on a layer of resist that is coated on a
substrate wafer. The light forms'a pattern in the layer of resist
15 that corresponds to the pattern, and the layer of resist is- then
developed to expose portions of the substrate to form a
photoresist mask. Because the image of the pattern mask is
brought into sharp focus on the photoresist layer surface, any
contaminating particles present on the surface of the pattern
20 mask are also brought into sharp focus on the surface of the
photoresist layer, causing undesirable printing of the
contaminating particle images in the resist layer. Printing of
contaminating particle images on the photoresist layer often
renders the photoresist mask useless, resulting in considerable
25 economic waste. ]

To reduce the risk of particulate contamination of pattern
masks, protective pellicles are generally used to cover the mask.
Pattern mask pellicles include a transparent film that extends
across one open surface of a frame of a size sufficient to enclose

30 the pattern area of the mask, and a gasket that adheres the. other
open surface of the frame to the mask substrate. The frame
separates the film from the pattern mask by a distance sufficient
to keep the images of contaminating particles that are located on
the outer surface of thc pellicle out of focus. so that the images of
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1,5 that corresponds to the pattern, and the layer of resist is then

Because t jQ; biaR,0f the pattern
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Pellicles can be manufactured essentially particle-free and

mounted over the pattern mask. The space over the mask pattern
which’ is bounded by the mask substrate, gasket, frame and film is
in" excellently sealed condition hermetically. As a result, when the
mask is transported by aircraft, transferred to a high altitude or
otherwise subjected to a change in external pressure, the pressure
difference between the pressure in the space over the mask
pattern and the external pressure causes the pellicle film to bulge
or become depressed. Such deformation of the film is
disadvantageous in that not only the optical path of the assembly
is changed, but also, depending on the degree of deformation, the
film may come in contact with the surface of the mask or be
damaged by contacting the surrounding package.

To avoid pellicle film deformation due to pressure
differentials, different methods for pressure. equalization have
been proposed. Japanese patent publication JA 154061 and JA
22130 disclose a hole or holes straight through the frame to allow
air to flow between the space over the pattern mask and the

" surrounding environment. The vent holes of both references

compromise the essentially particle-free state of the space over
the pattern mask.

In U.S. Patent 4,833,051, Imamura also discloses vent holes
in the pellicle frame. However, Imamura puts a filter in each vent
hole. While the filter helps prevent contaminating particles from
entering the space over the pattern mask thrdugh the vent hole, it
also renders production of the pellicle more complex, difficult and
expensive. '

SUMMARY OF THE INVENTION
The invention is directed to a pattern mask pellicle

'comprising a peripheral frame; a transparent film extending

across the top peripheral surface of the frame; and a peripheral
gasket adhered to the bottom peripheral surface of the frame, the
frame/gasket assembly including at least one tacky, continuous,

e
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masks, protective pellicles are generally used to cover the mask. Pattern

Sur face. of Cﬁfaw::}ﬁ%m 1 se 5 0 the patt EHV S
the mask, and a gasket that Hglmnﬂﬁnot her open surface of the franme to
the mask substrate. The fra _ he filmfromthe pattern mask by a
di stance sufficient to keep the imges of conta#inating particles that are
| oc gtegdognRtEgﬁ Jolitfibns M_Crgoﬂﬁg‘g?ﬁ.g P&h '6§éxﬁnguin. the fftésior SQalNIf the
assembly with an opening in the exterior wall of the assembly.
The invention is further directed to a protected pattern
mask comprising a transparent substrate having a pattern of
5 opaque and transparent areas; and at least one pellicle mounted
on the transparent substrate, said pellicle comprising a
transparent film extending across the top peripheral surface of a
peripheral frame and covering said pattern, and a peripheral
gasket adhered to the substrate and the bottom peripheral surface
10 of the frame, the frame/gasket assembly including at least one
tacky, continuous, tortuous path connecting an opening in the
interior wall of the assembly with an opening in the exterior wall
of the -assembly. '

15
. BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a 'cross-s_ectiohal view of a pelliclized pattern
mask of the invention. :
Each of Figures 2-4 is a top elevational view of a gasket
20 according to an embodiment of the invention.

DL ) DB, PTION Oy 1HE 1 \
With reference to Figure 1, a pellicle includes a transparent
film 5 extending across a peripheral frame 3. The frame is

25 formed of any material that has suitably high strength, a low
tendency to attract dust and is light weight. Hard plastics,
ceramics and metals such as aluminum and aluminum alloys are
examples of suitable materials. Machined metals, such as
machined aluminum, are j)referred.

30 The shape and size of the frame typically correspond to the
pattern mask with which it is to be used. For example, the frame
may be circular, angular (e.g. rectangular), have one or more
truncated ends, and/or one or more truncated corners.

Transparent film 5 can be formed of any suitable material,

35 and should be of a thickness such that it does not adversely affect
the optical path of the image-forming energy. Examples of
suitable film materials include polymers such as polycarbonates,




2. the cont ani nating particles erI not be printed with the circuit pattern

on the |ight sensitive Iayer r Sj Str P%Q I cl es can be rranuf actured
essent i al | Ww-opeykivebe- free & the pattern nmask. 533qver
the mask-pattern 5 which i e mask substrate, gaske %

and filmis in excellently n hermetically. As a result, when
the frask is transported by arrcraft transferred to a high altitude or

ot herwi se subjected to a change in ext er nal pr‘é’ssure the pressure

di fference betpysiga ctjames eslsat)&mylﬁmyramge omthbhmlrfanks,l polysalfenes and
t he external sur aus S.t eI I| fi lT]lto%cb%qut cé’ﬁ&f’&%
depressed. Suc,aﬂ“ﬁ r&Ya Yr § celln
acetate . butyrate or mtrocellulose, and fluoropolymers.
The film 5 is extended over and attached to the top edge of
S the peripheral frame 3. Conventional glues and adhesives may be
used to attach the film to the frame provided the glue of adhesive
does not contain a solvent for the film. Liquid, UV-curable
adhesives are suitable. Alternatively, the film may be attached to
the frame by heat press lamination.

10 Peripheral gasket 6 adheres the bottom edge of frame 3 to
the mask substrate 1. Generally, the mask substrate comprises a
transparent silica glass. Any material which can adhere the frame
material and the mask substrate material may be used. For
example, adhesive foam, vinyl tapes such as vinyl tape nos. 701

15 and Y447 (sold commercially by 3M Company, St. Paul, MN), and
liquids, particularly dispensable anomalous liquids such as silicon
rubber or synthetic resins, are useful as gasket 6.

A pellicle comprising film 5, frame 3 and gasket 6 is usually
manufactured in a “clean room" facility (i.e. a facility in which

20 ambient particle concentration is measurably reduced) to lessen
the particulate contamination. Likewise, a pellicle is typically
mounted on a mask substrate 1 over mask pattern 2 in a similar
environment. Hence, the space bounded by the pattern mask and
the pellicle is essentially particle-free.

25 - At least one tacky, continuous, tortuous path 20 is provided
in the frame and gasket assembly of the pellicle of the invention.
Each path 20 connects an opening 21 in the interior wall of the
frame and gasket assembly with an opening 22 in the exterior
wall of the assembly. The course of each path is such that a

30 straight line cannot be drawn from the opening in the interior
wall to the opening in the exterior wall without deviating from the
path. The path 20 in each of Figures 2-4 may be viewed as either
a groove in or slot through the gasket or a groove in the bottom
edge of the frame. When the gasket forms any part of the path,

35 the path is tacky by virtue of the adhesive of the gasket. When
the bottom edge of the frame forms any part of the path, an



di.sadvant ageous in that not only the optical path of the assenbly is

changed, butWal92aioéependi ng on the degree of deformation, the pj S5y =
conme in contact with the surface of the mask or be 1 5 damslgedi’tk):Iy{iJ 03315
contacting the surroundi ng package. To avoid pellicle filmdeformation due
to pressure differentials, different nethods for pressure equalization have
been proposed. Japanese patent publication JAS154061 and JA 22130 discl ose

a hole or hol es adhesivehisuthr ay'ad sprayf opiliqdid adhesivéOmay bet applied beteeen
t he space over é.thg‘ﬁttern mask and the surrounding environnment. The vent
hol es of both réf ces conprom se the essentially particle-free state of
t he space over the pdkhergroowekor slot may be formed by any appropriate

method. For example, milling, drilling, etching and laser cutting
5 are suitable. Each path can be formed either before or after the
gasket is adhered to the frame, as desired. Also, liquid gaskets
that are dispensed onto the frame or substrate may be applied in
a pattern that defines a slot through the finished gasket.
The continuous path 20 allows communication between the
10 sealed space which is bounded by the pattern mask, frame, gasket
and film, and the éxterior space. Such communication enables air
passage and, thercfore, pressure equalization between the two
" spaces. Moreover, the path 20 is tacky and tortuous. As the
length of the path increases beyond the thickness of the frame
15 (i.e. as the path becomes more tortuous), a particle of any given
size is more likely to contact (and adhere) to a side of the path. In
this way, pressure is equalized and particle contamination of the
mask pattern is prevented.
It is to be understood that the forms of the invention shown
20 and described herein are but preferred embodiments and that
various changes may be.made to these embodiments without
departing from the spirit and scope of the invention.
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In U S. Patent 4,833, 051, Imarrura al so discloses vent holes 25 in the

pellicle frane. Hovvever alit in each vent hoIe 'V\hilethe
filter hewisyprzesssnt conta mlﬂmam ml'#ﬂrom entering t kg
the pattern mask through the ventt hol ey | o0 renders productlon opﬁﬁe
pellicle nore conplex, difficult and expensive. 30 SUMVARY OF THE | NVENTI ON
The nvention is di rected to a pattern mask pellicle conprising a

peri pheral frane; a transparent film ext end® ng across the top peripheral
surface of the frame;, and a peripheral CIoAIMSsket adhered to the bottom
peri pheral surface of the frame, the

What is claimed is:

5 1. A pattern mask - pellicle comprising:
o a peripheral frame;
a transparent film extending across the top
peripheral surface of the frame; and
a peripheral gasket adhered to the bottom
10 penpheral surface of the frame, the frame and gasket assembly
including at least one tacky, continuous, tortuous path connecting
an opening in the interior wall of the assembly with an opening in
the exterior wall of the assembly.

15 2, A pattern mask pellicle of claim 1 wherein the path
and openings comprise a continuous, tortuous groove or slot in the
gasket.

3. A pattern mask pellicle of claim 2 wherein the gasket
20 consists essentially of an adhesive vinyl tape.

4. A pattern mask pellicle of claim 2 wherein the gasket
consists essentially of an anomalous liquid.

25 5. A pattern mask pellicle of claim 1 wherein the path
and openings comprise a continuous, tortuous groove in the
bottom peripheral surface of the frame.

6. A paitem' mask pellicle of claim 5 wherein the gasket
30 consists essentially of an adhesive vinyl tape.
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frame/ gasket assenbly including at | east one tacky, cont i nuous, 3

tort uous pOl2eIORECt | Ng an gpeni wakL of th@mp@y,
with-an opening in the exterior \I\IEﬁI""H mm‘ﬁﬂ y The invention is
further directed to a protected pattern mas i ng a transparent

substrate having a pattern of 5 opaque and transparent areas; and at | east
one pellicle nmounted on the transparent substrate said peIIicIe conpri si ng

a transparent film extending across the top pgripheral surface of, a
7. A protected pattern mask comprising:
| a transparent' substrate having a pattern of
opaque and transparent areas and
5 at least one pellicle mounted on the transparent
substrate, said pellicle comprising a transparent film extending
across the -top peripheral surface of a peripheral frame and
covering said pattern, and a peripheral gasket adhered to the
substrate and the bottom peripheral surface of the frame, the
10 frame and gasket assembly including at lcast one tacky,
continuous, tortuous path connecting an opening in the interior
wall of the assembly with an opening in the exterior wall of the
assembly.

15 8. A protected pattern mask of claim 7 wherein two
pellicles are mounted on opposite faces of the substrate.

9. A protected phttem mask of claim 7 wherein the path
and openings in the frame and gasket assémbly comprise a
20 continuous, tortuous groove in the bottom peripheral surface of
the frame.

10. A protected pattern mask of claim 7 wherein the path
and openings in the frame and gasket assembly comprise a '
25 continuous, tortuous groove or slot in the gasket.

11. A protected pattern mask of claim 10 wherein the
gasket consists essentially of an adhesive vinyl tape.

30 ' 12. A protected pattern mask of claim 10 wherein the
gasket consists essentially of an anomalous liquid.
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peri pher O PH21096, 1d coverwrg said pattern, and a periher al PGASUSS2/@3MEr ed
to the substrate and the bottom peri pheral surface 1 0 of the frane, the
f rame/ gasket assenbly including at |east one tacky, continuous, tortuous

pat h connecting an opening in the inter'% |l of the assenbly with an
opening in the exterior wall of the ass 2511\6 15 BRI EF DESCRI PTI ON OF THE

DRAWNG Figure 1 is a cross-sectional view of a pelliclized patern mask of
the invention. Each of Figures 2-4 is a top elevational vi e}ofo a gasket 20
according to an enbodi ne Ol LNe T nventromn. 3

FIG.1 2 |
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W.th reference to Figure I~a pellicle includes a traH‘S’parenFq4[F$ﬂz$°33’5

extendlng across a peripheral frane 3. The franme is 25 fornmed of any

mat eri al that has suitably high strength, a |ow tendency to attract dust
and is*Light weight. Hard plastics, cergm and netal s such as al um num
and al um num al | oys are exanpl es of suiggzﬁg mat erials. Machi ned netal s,
such as machined alum num are preferred. 30 The shape and size of
the frame typically correspond to the ern,mask with which it is to be
used. For example, the frame nay be c g;t% ngular (e.g. rectangular),
have one. or nore truncated ends, and/or one or nore truncated corners.
Transparent film5 can be forned of any suitable material,
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(57) Abstract
A pattern mask pellicle comprising a peripheral frame, a transparent film ex- 1
teading across the top peripheral surface of the frame, and a peripheral gasket ad-
hered to the bottom peripheral surface of the frame, the frame/gasket assembly in-
cluding at least one tacky, continuous, tortuous path connecting an opening in the
interior wall of the assembly with an opening in the exterior wall of the assembly. At
least one pellicle is mounted on a pattern mask substrate to protect the pattern area
during imaging in the production of integrated circuits.
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used to attach the filmto the frame provi ded the gl ue of adhesive does not
contain a solvent for the film Liquid, UV-curable adhesives are suitable.

Al ternatively,
| am nation. 1
3 to the mask
transparent si

and the mask substrate nmaterial nay be used. For exanplg
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vinyl tapes such as vinyl tape nos. 701 IIBELEand Y447 (bold comercially
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| i qui ds such as silicon rubber or synthetic resins, are useful as gasket 6.
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. Paul, MN), anpRESSURE REEIEVING PELLIC

EIELD OF THE INVENTION

The present invention relates to pellicles that cover pattern
masks during the manufacture of integrated circuits.

BACKGROUND OF THE INVENTION

Integrated circuits typically are manufactured in processes
that utilize pattern mask imaging. When these processes involve
projection printing of the pattern mask images, radiant energy
such as ultraviolet light is passed through the apertures of the
pattern mask and is focused on a layer of resist that is coated on a
substrate wafer. The light forms a pattern in the layer of resist
that corresponds to the pattern, and the layer of resist is then
developed to expose portions of the substrate to form a
photoresist mask. Because the image of the pattern mask is
brought into sharp focus on the photoresist layer surface, any
contaminating particles present on the surface of the pattern
mask are also brought into éharp focus on the surface of the
photoresist layer, causing undesirable printing of the
contaminating particle images in the resist layer. Printing of
contaminating particle images on the photoresist layer often
renders the photoresist mask useless, resulting in considerable
economic waste.

To reduce the risk of particulate contamination of pattern
masks, protective pellicles are generally used to cover the mask.
Pattern mask pellicles include a transparent film that extends
across one open surface of a frame of a size sufficient to enclose
the pattern area of the mask, and a gasket that adheres the. other
open surface of the frame to the mask substrate. The frame
separates the film from the pattern mask by a distance sufficient
to keep the images of contaminating particles that are located on
the outer surface of the pellicle out of focus, so that the images of

REPLACEMENT SHEETS SG
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A pellicle conprising filmb5, frame 3 and gasket 6 is usually manufactured

in a "clean roont facility (i.e. a facility in which 20 anbient particle
concentration is nmeasurably reduced) to | essen the particul ate

contam nation. Likew se, a pellicle is typically nounted on a mask

substrate 1 over mask pattern 2 in a S|?nlar envi ronment. Hence, the space
bounded by the pattern mask and the pelfFicle is essentially particle-free.

Che reare oo EELSORRARGHy BRRIARLSM, MOLUOURABHLAIR s DL
20 connects an RAYEERngn 2the ril&h%es‘i‘f'?ﬁ‘@v?o‘ta)’ﬁhl‘? gesishe frane and gasket
assermbly with an OD%IHQI&Z cla'ﬂ lﬂée m¥tnffacfiredelebséitidily paarielfrec Tl
course of each lpnaumc'ds osvli'-,g thc pattern mask. The space over the mask pattern
5 which is bounded by the mask substrate, gasket, frame and film is
in" excellently scaled condition hermetically. As a result, when the
mask is transported by aircraft, transferred to a high altitude or
otherwise subjected to a change in external pressure, the pressure
difference between the pressure in the space over the mask
10 pattern and the external pressure causes the pellicle film to bulge
or become depressed. Such deformation of the film is
disadvantageous in that not only the optical path of the assembly
is changed, but also, depending on the degree of deformation, the
film may come in contact with the surface of the mask or be
15 damaged by contacting the surrounding package.

- To avoid pellicle film deformation due to pressure
differentials, different methods for pressure equalization have
been proposed. Japanese patent publication JA 154061 and JA
22130 disclose a hole or holes straight through the frame to allow

20 air to flow between the space over the pattern mask and the
surrounding environment. The vent holes of both references
compromise the essentially particle-free state of the space over
the pattern mask.

In U.S. Patent 4,833,051, Imamura also discloses vent holes

25 in the pellicle frame. However, Imamura pﬁts a filter in each vent
hole. While the filter helps prevent contaminating particles from
entering the space over the pattern mask through the vent hole, it

also renders production of the pellicle more complex, difficult and
expensive,

30
SUMMARY OF THE INVENTION
The invention is directed to a pattern mask pellicle
comprising a peripheral frame; a transparent film extending
across the top peripheral surface of the frame; and a peripheral
35 pgasket adhered to th¢ bottom peripheral surface of the frame, the
frame/gasket assembly including at least one tacky, continuous,
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30 straight line cannot be drawn fromthe opening in the interior wall to
the opening in the exterior wall wthout deviating fromthe path. The path
20 in each of Figures 2-4 may be viewed as either a groove in or slot

t hrough the gasket or a groove in the bottom edge of the frame. Wen the
gasket forns any part of the path, 3 5 tghe path is tacky by virtue of the

' fra for ns,,an art of
Che'pat 1 ‘an' replicetiebEREepHReCbg ol PGy Lt e ilEgof, PR G 482
adhesi ve may be Afsembly:withhan opening in the exterior wall of the assembly,

The invention is further directed to a protected pattern
mask comprising a transparent substrate having a pattern of
5 opaque and transparent areas; and at least one pellicle mounted
on the transparent substrate, said pellicle comprising a
transparent film extending across the top peripheral surface of, a
peripheral frame and covering said pattern, and a peripheral
gasket adhered to the substrate and the bottom peripheral surface
10 of the frame, the frame/gasket assembly including at least one
tacky, continuous, tortuous path connecting an opening in the

interior wall of the assembly with an opening in the exterior wall
of the assembly.

15 |
BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a cross-sectional view of a pelliclized pattern
mask of the invention.

Each of Figures 2-4 is a top clevational view of a gasket
20 according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION
With reference to Figure 1, a pellicle includes a transparent

film 5 extending across a peripheral frame 3. The frame is
25 formed of any material that has suitably high strength, a low
tendency to attract dust and is light weight. Hard plastics,
ceramics and metals such as aluminum and aluminum alloys are
examples of suitable materials. Machined metals, such as
machined aluminum, are preferred.

The shape and size of the frame typically correspond to the
pattern mask with which it is to be used. For example, the frame
may be circular, angular (e.g. rectangular), have one or more
truncated ends, andfor one or more truncated corners.

Transparent film 5 can be formed of any suitable material,
35 and should be of a thickness such that it does not adversely affect

the optical path of° the image-forming energy. Examples of

suitable film materials include polymers such as polycarbonates,
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frame. The groove or slot may be fornmed by any appropriate nethod. For
exanple mlling, drilling, etching and laser cutting 5 are suitable. Each
path can be formed either before or after the gasket is adhered to the
frame, as desired. Also, liquid gaskets that are di spensed onto the frane
or substrate may be applied in a pattern that defines a slot through the
fini shed gasket. The continuous path 20%al | ows conmmuni cati on between the 1

?_ | seal eg fEac%%h@ﬂlh&s@OWgﬂirﬁ!bhfﬁaM.t lgidnyem%‘lszbﬁay., ﬁ@ﬁ&glfg&;&gd
Irm an e ex rar.Space. . CO ni catyd, 0 enaples alr ssag )
t her ef or e, preﬁ'ﬁlre«?e@&b%{él ?%ﬂvﬁg’ﬁétﬁ a[shgeitlal}sgpagggf 'I\/BFQEG?F, the path
20 is tacky ancacetateubutyrate ohenitrocellulose, and fluoropolymers.

The film 5 is extended over and attached to the top edge of
5 the peripheral frame 3. Conventional glues and adhesives may be
used to attach the film to the frame provided the glue of adhesive
does not contain a solvent for the film. Liquid, UV-curable
adhesives are suitable. Alternatively, the film may be attached to
the frame by heat press lamination.

10 Peripheral gasket 6 adheres the bottom edge of frame 3 to
the mask substrate 1. Generally, the mask substrate comprises a
transparent silica glass. Any material which can adhere the frame
material and the mask substrate material may be used. For
example, adhesive foam, vinyl tapes such as vinyl tape nos. 701

15 and Y447 (sold commercially by 3M Company, St. Paul, MN), and
liquids, particularly dispensable anomalous liquids such as silicon
rubber or synthetic resins, are useful as gasket 6.

A pellicle comprising film 5, frame 3 and gasket 6 is usually
manufactured in a "clean room" facility (i.e. a facility in which

20 ambient particle concentration is measurably reduced) to lessen

the particulate contamination. Likewise, a pellicle is typically

mounted on a mask substrate 1 over mask pattern 2 in a similar
environment. Hence, the space bounded by the pattern mask and
the pellicle is essentially particle-free.

At least one tacky, continuous, tortuous path 20 is provided

in the frame and gasket assembly of the pellicle of the invention.
Each path 20 connects an opening 21 in the interior wall of the

frame and gasket assembly with an opening 22 in the exterior
wall of the assembly. The course of each path is such that a

30 straight line cannot be drawn from the opening in the interior
wall to the opening in the exterior wall without deviating from the
path. The path 20 in each of Figures 2-4 may be viewed as either
‘a groove in or slot through the gasket or a groove in the bottom
edge of the frame. When the gasket forms any part of the path,

35 the path is tacky by virtue of the adhesive of the gasket. When
the bottom edge of the frame forms any part of the path, an
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l.ength of the path increases beyond the thickness of the frame 1 5 (i.e.
as the path becones nore tortuous), a particle of any given size is nore
likely to contact (and adhere) to a side of the path. In this way, pressure
is equalized and particle contam nation of the mask pattern is prevented.

It is to be understood that the forns of the invention shown 20 and

descri bed herei ahar.e but preferred enbégiaﬁt{]ts and that various, changes may

be made to t he@@NEHNSISWEhtAS Ri SREAR e Rdheste (ay sbe rapplieddte dbee of
the i nvention. fRERIEACEMENT SHEET 2 7 FEB 1997

The groove or siot may be formed by any appropriate
method. For example, milling, drilling, etching and laser cutting
5 are suitable. Each path can be formed ecither before or after the
gasket is adhered to the frame, as desired. Also, liquid gaskets
that are dispensed onto the frame or substrate may be applied in
a pattern that defines a slot through the finished gasket.
The continuous path 20 allows communication between the
10 sealed space which is bounded by the pattern mask, frame, pasket
‘and film, and the exterior space. Such communication enables air
passage and, therefore, pressure equalization between the two
spaces. Morcover, the path 20 is tacky and tortuous. As the
length of the path increases beyond the thickness of the frame
15 (ie. as the path becomes more tortuous), a particle of any given
size is more likely to contact (and adhere) to a side of the path. In
this way, pressure is equalized and particle contamination of the
mask pattern is prevented.
It is to be understood that the forms of the invention shown
20 and described herein are but preferred embodiments and that
various changes may be made to these embodiments without
departing from the spirit and scope of the invention.
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CLAIMS What is clained is: 5 1. A pattern nmask pellicle. .. -
conprising: a peripheral frame; a transparent film-ext-ending across the top

peri pheral surface of the frane; and a peripheral ga \‘mu t he
bottom 10 peripheral surface of the frane, the f mm&‘ Mssenbl y
i ncluding at | east one tacky, continuous tortuou 1 conmecting an
opening in the interior wall of the ass@enbly with an opening in

CLAIMS

What is claimed is:

5 1. A pattern mask pellicle comprising:
o a peripheral frame;
a transparent film cxtending across the top
peripheral surface of the frame; and
a peripheral gasket adhered to the bottom
10 peripheral surface of the frame, the frame and gasket assembly
including at least one tacky, continuous, tortuous path connecting

an opening in the interior wall of the assembly with an opening in
the exterior wall of the assembly.

15 2. A pattern mask pellicle of claim 1 wherein the path
and openings compris¢ a continuous, tortuous groove or slot in the
gasket.

3. A pattern mask pellicle of claim 2 wherein the gasket

20 consists essentially of an adhesive vinyl tape.

4. A pattern mask pellicle of claim 2 wherein the gasket
consists essentially of an anomalous liquid.

25 5. -~ pattern mask pellicle of claim 1 wherein the path
and openings comprise a continuous, tortuous groove in the
bottom peripheral surface of the frame.

6. A pattern mask pellicle of claim 5 wherein the gasket
30 consists essentially of an adhesive vinyl tape.
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fhe exterior wall of the assenbly. 1 5 2. A pattern mask pellicle
of claim 1 wherein the path and openi ngs conprise a continuous, tortuous

groove or slot in the gasket. 3. A pattern nas i Iﬂ l I i m 2
wherein the gasket 20 consists essentially of axllmmluﬁ "ﬂ |I|ﬂ ape. 4.
A pattern mask pellicle of claim2 wherein the gaskef cbns'stS dssentially
of an anomal ous |iquid. 25 5. 7 pattern mask pellicle of claim 1

wherein the path and openi ngs cogpri se a continuous, tortuous groove in the
bott om peri pheral durfadt Bfotegieds pattern gmasky COMPTiSiAgiask pellicle of -

claim5 wherein the gasket a transparent substrate having a pattern of

opaque and transparent areas and

5 at least one pellicle mounted on the transparent
substrate, said pellicle comprising a transparent film extending
across the top peripheral surface of a peripheral frame and
covering said pattern, and a peripheral gasket adhered to the
substrate and the bottom peripheral surface of the frame, the

10 frame and gasket assembly including at least one tacky,
continuous, tortuous path connecting an opening in the interior

wall of the assembly with an opening in the exterior wall of the
assembly.

15 8. A protected pattern mask of claim 7 wherein two
pellicles are mounted on opposite faces of the substrate.

9. A protected pattern mask of claim 7 wherein the path
and openings in the frame and gasket assembly comprise a

20 continuous, tortuous groove in the bottom peripheral surface of
the frame.

10. A protected pattern mask of claim 7 wherein the path
and openings in the frame and gasket assembly comprise a
25 continuous, tortuous groove or slot in the gasket.

11. A protected pattern mask of claim 10 wherein the
gasket consists essentially of an adhesive vinyl tape.

30 12. A protected pattern mask of claim 10 wherein the
gasket consists essentially of an anomalous liquid.
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30 consists essentially of an adhesive vinyl tape. 7 7. A protected
pattern mask conprising: a transparent substrate having a pattern of opaque
and transparent areas and 5 at | east one pellicle nounted
on the transparent substrate, said pellicle conprising a transparent film
ext endi ng across the top peripheral surfad of a peripheral frame and
covering said pattern, and a peripheral gasket adhered to the

ABSTRACT
PRESSURE RELIEVING PELLICLE

A pattern mask pellicle comprising a peripheral frame, a transparent film extending
across the top peripheral surface of the frame, and a peripheral gasket adhered to the bottom
peripheral surface of the frame, the frame/gasket assembly including at least one tacky,
continuous, tortuous path connecting an opening in the interior wall of the assembly with an
opening in the exterior wall of the assembly. At least one pellicle is mounted on a pattern mask
substrate to protect the pattern area during imaging in the production of integrated circuits.

Figure 4
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substrate and the bottom peripheral surface of the frane, the 10 frane and
'gasket assenbly including at |east one tacky, continuous, tortuous path
connecting an opening in the interior wall of the assenbly with an opening
in the exterior wall of the assenbly. 1 5 8. A protected pattern
mask of claim7 wherein two pellicles are nounted on opposite faces of the
substrate. 9. A protected pattern nﬁgézkﬁ claim?7 wherein the path and
openings in the frame and gasket assenbly conprisé:a 20 caqntinuous,
tortuous groove in the bottom peripheral surface of the Préhe. 10. A
protected pattern mask ' rerermtire—patit 3

FIG.1 2?‘1 o

IIIIIII IS,

FIG.2

FIG.3
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and openings in the frame and gasket assenbly conprise a 25 conti nuous,
tortuous groove or slot in the gasket. 11. A protected pattern mask of
cl aim 10 wherein the gasket consists essentially of an adhesive vinyl tape.

30 ‘ 12. A protected pattern mask of claim 10 wherein the gasket
consi sts essentially of an anomal ous |1 qui d.

2/2
FIG.4

4 )
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