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of "dust and ot her 5 . partlcles on. a wadk “or reticle- (herei nafter,
generlcally _ referred to as "mask”) which is, for exanple, used for
phot ol'i t hogr aphy in manufacturing prdflessi#s oFan - integrated circuit. -
Background Arts 10 One of .t he manuf acturl ng processes of an -. -
integrated “circuit is a photolithographic process for transferring
a designed | ayout pattern onto-a sem conductoj fer.

) -. d _ et : '-?Z7éé%ga o

B W 5 B |
ARPIL R REEECHE L, BB, MLEROEONETEICS
BZA MYVYST A IRTEASNETRIBNELF 2L (SROERH
bTﬁL?Zﬁ&h?)LE%A&ﬁﬁ%?%O%%iTétbmvz7ﬁ%§
BiclT 3,

R RN |
SR ORETRICIL, #awvln_k@%ny /%Ebﬁt7xbv
/¢774lhﬁ%5ovxﬁhmﬂéhthy /ﬂb®7fFU/7774

TRk D T SRR ERE LTRSS 3,

OB, vRI LCERSIMIE LTS & OBEORACKEHY T —

:k&%én5ouwivﬁﬁﬁmﬁﬁﬁamﬁéﬂt¥§¢%TEmLT5 z
orw\ﬁxTM7xyiL§m%oﬁ%%wm?5vaxaﬁaﬁﬁﬁmm'
5N T3,
ﬁ%®?z7ﬁ%§ﬁm\vzﬁna /%Eakiétﬂﬁénfwﬁh#-'

_fﬁ@~ﬁ®ﬁﬂ%£%&ﬁﬁf%ﬁ?%iak\%@ﬁﬁmﬁnﬁﬂéﬁﬁﬂﬁ
RO TERENTO R, £UT. COTRY REERE. ZOMKOME

 .@%uwmﬁwﬁﬁﬁvxamiﬁuﬁﬁtagakvxﬁtkmﬁsn\ﬁ%
~TEOBRTFRIIL TR KEE L TEAS S, B
boioL?x7%%§§ﬁvxﬁikmﬁéﬂﬂalﬁéhtﬁ\727&'

WEE OO~ ORI AT 5 BRSARE 27 LOMIUAKOR
SROEMNTE, COEMEAEELES S, . -

 COZMELT R/ REERRBIKBICS L. %Emﬁmﬁxﬁﬁmim
| R&o TEMAOEKOWRIEIRS D, BIKICE- SRETRY 50 T1S
BB SARD ROEANZAKDT BN BB, &5 LABEOB S50




In thls photollth raphi c process, the pattern printed -~ on a mask is
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: Qﬁégg% in such a manner as to close one open end of the
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terrperature The sweII .or dent ‘in the thin filmmy change the.
optical chaPW¥8&R8} i cs. of the film andlor; " in case of BEWEPIIP368
svvelllng or denting, may damage the 4th|n film by that the thin film
comes in contact with 20 the mask or a rid of a casing whic

accomodat esbthd kﬁ”ﬁi@ﬁﬁﬁdﬁgmmﬁ’iﬁﬁﬂ&%ﬁ&%bf&t(he-rélim!l_r'i Live
In order to solve the aforenenti oned proble there has been_propos
a mask pr ot ehvty oM e PERICER IR A S B B b«%@&%ﬁﬁ@%ﬂég@
vent hole which is closed by a filter to prevent e ance of dust or
mm--WWMMﬁm%mmmmJM ehe o
i nsi de. of . the_ %é}i&tl d7 L;e an%é ej%?oﬁ@%[:%—j;@ﬁﬁ%%( 5

' | m_ﬁﬁfé?&o f:ﬁ&%fﬁz )] ﬁum BT R7 REEEIBOT, b7 N

HOROMORAORELAI, X7 REIZ OV RERBORGEEE

T B OEERAIERERRICES LT SRR E - FEMEBRESA, ©
DER E— FERASHA T B M & 75 - THASE LIRS LBERR L. CO
BHIEO—HOHA D (57 R 7 RHEEE O EICEE LA OBA D O
| WiET X/ RESEEONBICEEL. JHICk )RS EE LIRS RESE
PEESNBE, SRE— F%@Lﬂmyxbiﬁﬁﬁﬂp\ﬁﬁﬁﬁﬁﬁ%&
UTRBAND I RS ET S,

emianﬁﬁﬁm\ﬁ%@ﬁﬁ@%Dwmﬁﬁéﬁkﬁiﬂxm%%ﬂ%ﬁ

| HUTRRENNERRE - rwe,e@%ﬁhmormﬁﬁkﬁﬁta P
TR B ENTE S, | o =

| it\emﬁmﬁm\#ﬁ@%ﬁ@ﬁDM@%@%ELE%%KMH%M%\

| EnENFREEAN & SANRTAMORRE - FEELIILTRRT 5L
5IBHTH ETHRRT B LHTES, COBE. THSHAMRUAND.

ERE— b%kﬁﬁ%%h%h@?ﬁﬁ%ﬁ#ﬁﬁﬁi@ﬁm5&%6%ﬁé

. SRS REESSEHEONANEROEHE LT 5. .
T, EEAREEAIL. RO OMONOREARIC. TR

L EHIEORRE- FEABRT S L) KBRSAT LS. JORBIIET.
 omiRE— r%@ZEﬁ%kemﬁ#%msn\eoﬁwﬁﬁvzaeaﬁew-,
PO S A BB LTV B -

Lok, BRE— b%%%ﬁ?%fbk#ﬁ@%f@ﬁﬂﬁ@%ﬁk&%ﬂxu"
HERESRICRET 3. BEBOET CEEREEENEERR LS
B &5 IR ORTEICEAF ISR A BE L TH SEFE LY,
CEREh ABWEL. TR — U EESKE X ORKO—FOMOEES .

&S AEEEBER S TRETRO I TS Y R/ RERBITEOT, Mk



3 ThIS technlque i s disclosed in Ut|I|ty Model Publlcatlon - No.
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Ioﬁer the Sng%ﬂ%EBOf the frane. It s an objégt of the present
i nvention t " the aforementigned conventi onal pr o R EXPIFNRB6E 0

provide 20 .a nask protective device ich allows the conmunication
bet ween the inside space and t he atnobsphere to provide permeability,
and into whtditedust and ot her particles - .. yet hardly enter.

L?oiZC?PSEh§%wﬁ?%§%ﬁ@%ﬁmg%§%3é£$§&%m3?V%%@é&ﬂah%é@éﬁﬁﬁ~§%%ﬁ@$ﬁi%ﬁ%%%ﬁ%.de
ThCC e HaR AR e R %%?%\p”@%%@%%ﬁ%ﬂﬁ%t "
ZETHRT B EHTED,
it\-mﬁzwﬁﬁﬁﬁ\#ﬁ@@f@%mmmﬁﬁéﬁkﬁﬁﬂxuﬁﬁ.
A%, THENFBREDE & SAMRUSAOE 2 DRRE— FBEEBRT
5L ICBAT B L THEET S O ENTED, ZOBE. HOAMRUA
| BOESE 2 DRRE— FEICET 5 2N ENOFBEHEIL. HADHE LORYK
| BEBICERT 3 & TH 2 ORBBOMNSEEN 2K 5. |
C ECER EERREERY. REOME OB OMNORE LRI, R
P &b 1RDE 2 DRRE— FREBKT S &) KBHSNTSEL, 20
BLICIE T O 2 OBk E— b%@Tﬁ%%k%Z@Eﬂﬁ#ﬁ&éﬂ\uwﬁ
'_z@Emﬁﬁvz7&%ﬁﬁowmmbﬂwuﬁﬁurmao
ik, 2 ORRE— MR T i O OB I MOBTE B
| AIRBEERERRICRAT ST, $2 OBUROETEEAEIIEER
;rE%ﬁﬁbﬁ%&?k#@@%ﬁk%ﬁﬂKﬁ%ﬁﬂ%?bﬁ(ﬁﬁbf%(b:3':
EHEFE LUy, e
| _@;ok,#ﬁ@—ﬁ@%nwéﬁﬁﬁvmxoﬁnw@%ﬁt%n%n%
1 OB E— FBRUSE 2 ORRE— FELRI TEEBLLRT 59e £1
_&U%z@ﬁwt r%&m&#«<#¢oﬁfoﬁuwo§%ﬁk§§mxm'
 WERERRICETT I, FORSEAECRARIER LR R L,
- ABEROEECEENEXSEEAEERRT S & 6FE L1,
| REOBEIHA LR L S TR — SRR 35 E LT, AR
&R TEEASUISE R EDIRRICHMEIC R Bk, J XU S A
RISHEFER U UCRECRB AR C &5 IRIRICRE D Fik, RS
ORELEI AR LN ETEOES TRAT UL, v 74 Y/ HICE
D FREHS DEAASSENERET 35 L0EL 5N 5, '
ZOREDT R/ FEEBICEOT, BB LBROE - r%&mm¢5§§~
F&ELTES BRI, TRFSTIY Vb, TL¥ YT/ Y U= b, RYIX



partlcles yet hardly enter. It is still another Obj ect of the
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The curved roove may be formed by form ng the 5 string-1ike bead
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the |n5|de of the out5|de of the frame. 15 - FurthernDre the
-adhesi ves oW (@980298% e- sensitive - adhesives may be appl i eficpiypo

the end face at one . openi ng- of the Iffrane to format 1east one |rst-
string-like bead in a single line having at |east one di scontinuity

and the fi rmaw@www%t&r@ebw/g@%%ﬁwont%mw%@tﬁw%rst :

string-like bead so that the first curve roove connects the.inside

and t he ﬁ&e iy B Otegt ENSHERAIPA T LA R OSVF L 05T

pref erabl e t at b ylng the adhesi ves - or pressure-sensitive

adhesi ves orﬂjghegg,gd;[fgageggtyrom% D TFeBi,Ng of the frame to formthe first
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_adhe5|ve Ia.&r or a pressure-sensitive adhe5|ve Iayer on the bottom
face of th Turved ‘groove. Tt is al pr ef er abl e PCREPIAEAES | ves
or* pressure-sensitive adhesi ves arg preV|oust applied thinly on an
inner 5 surface of the perlpherggof the transparent thin filmto

be nounted on the first string-like peri phery..is put on
and bonded to the first string-like bead so as to form an adhesive

| ayer or a - pressur e-sensitive adhesive [ayer ‘on the top inner facé
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Further the second curved groove nay be forned by ' applyrng ‘adhesi ves
or pressurew%ﬂzﬁ%e adhesi ves al |-~ round the ‘end f acPCEIRITO2IBher
opéni ng of the frame in “ such a rrann% as to format |east two second
string-like. beads, arranged inside and outside on_the end face
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- 12 - adhesi ves may be applled al | around the end face at . the

ot her opem‘ﬁﬂ’yf’ Bhe frame to form at |east one second - | sl'tn’lv.n’g‘imzskse
bead in a single line having at least © - di-scontinuity. In this case,
the second curved groove 5 . is forned at the discontinuity of the second
string-like . bead so-that the second curved groove connects the

i nsi de and the outside of the mask protective device. It is preferable

that before dppl. y‘ﬁ“@%@%ﬂﬁmﬁﬂfﬁﬂw B A RBRIEA DS £/8HSs | el on
the end face at the 10 ‘other opening of the frane to formthe second
string-|i k&Etdds adhbsd mﬁﬁbméﬁ&%ﬁM|&MG B X Huhes BIREE E"

previously applledthlnl to the end f of the frane t form

adhesi ve | @ FoEREERIC Elliﬂﬁﬂﬁﬁ%%mt ve AEREHERHTEYER Sk

e cor ved Rl S%a%”d WEE %&w @aﬁ;}mﬁaéseﬁa?% b ab%“ e
beads forrr%lﬁw
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on the end faces at one and the ot her- openi ngs of the frarre
respecti vel YWOP¥O378 150 pref erabl et hat - %fore 20 . applyi ng‘ql'ﬁa97102368

adhesi ves or pressure-sensitive adhesives

on the end faces of the

frane to formthe first and : second stri ngl i ke beads adhesi ves or

pressure- senﬂ%ﬂéﬁﬁ&f\ﬁﬁié’fhbﬂ&%&@yﬁ%

Tdd*ﬂ%\ C O L o> THHRbE

whol e surfaces of the respective end faces to form adhesive | a er%‘tor
pr essur e- senRICHF db S LVEB RS NG < &r%ﬂ%&bdt oK REFHE 1 AGICER

respective cg)r ved r ooves.
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beads as nentioned above. on an end face of the frane i ncl ude a net hod
in which reMQ3I%R783 t hi ck adhesives are pl aced on the.f reCEIEyOEEENG
the printing technology, a 5 nethod in %i'ch_adh'esi ves are pushed out
froma nozzle and linearly placed just like draw ng, -and a nethod in
whi ch af t er ¥R RTRUNCHEPES 106 WRSD ORI fabdBé. DR hd TRRE of
the frame in a predeterm ned thickness, . usel ess_portions of .the
‘adhesi ves adRITETHES Byt KRG TO 5 o BHER L& S FRROBWHLE 1 2 vhe Tk
protective devices of t resent: ~invention, for exanple, epoxy .
acryl ate, uroébhi'ri‘ai?‘lf-%‘a%ﬂg?ﬂﬁﬁﬁﬁﬁpeﬁer acrylate, and pol yethyl ene
acrylate may be enpl oyed as adhesives for form ng such.a 15 .
string-like bead. . Moreover, for exanple, polystyrene and

ol yester resin® AP EORRARA Rt GRS
copolymer, JRGROLY XN ERCAMEIANH L L IR Mo 2 Dk B FEER
 RTBL BT SC LTHREN. SHOARTARIOSE 2 DRRE—
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20 enpl oyed as pressure sen5|t|ve ‘adhesi ves. According to the'_ -

mask prot e¥P9&0278%i ce of the ~ present invention as menPCIIBTA6S €,
when adhesi ves or pressure-sensitive adhesives for fi'xing a
transparent thin filmto one or both of end faces of a frame, the 25
size of which is set to surround a masklpat8ern, or fixing the frame
to a mask surface are applied to forma strlng | i ke bead on the end
face of the frame, a curved : : ' - 14 -
groove of which side walls are portions of the string-like bead is
formed in such a manner: E?IC?:f||QM/ the comihi cation’ bet ween the

i nside and the outside o 11 _

FIG 2 -
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the frame. In this connection, as the thinfilmis 5 . mounted-on the
frame or tHEOEK 5rotect|ve devi ce i'$ fixed to the maPICT/IPATH02368 -of -
the curved groove is cl osed so that the curved groove becomes an air
passage. = By the presence of the air passage, the i nsi de of

the mask proteéctive device is prevent2g/# om being . 10 hernetical l'y seal ed
when it is nmounted on the nmask, - - thereby preventing the expansion and
contraction-of air in the mask protective device due to changes in
at nospheric pressure and/or in tenpe;?iégig Ther ef or e, - the thin film -
spread on the franme is prevented fro swelling or denting due to
changes in atnospheric pressure and/or in tenperature, with the
result that the - thin filmis not- danmaged 3and the opti cal
characteristics of the filmcan be kept Il in conformty to the
designed level. 20 Brief Description ofl 5Dr ayf ngs : ~ Fig. 1is a
per spective view schematically shqw%ng- :
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a mask protecti ve devi ce accor ding to a fi rst enbodi rrent

. present .i mverssiopTs3 - Fig. 27is a partially secti ona?%#’%ﬁ%vw ng
the 25 nask protective device of the first enbodi ment, taken. . ‘al ong
line 2-2 of Fig. 1, Fi g. 3|sapart|al perspective vi ew show ng
a : 3/8- 15 - . frame of the mask
protective device of the first enbodi mrent shown in Fig. 1, '
iIIust’rati,ng a string-like bead fornmed on an end face of the frame by
adhesi ves; - - . Fig. 4is apartially sectional viewsinilar to 5

Fig. 2, showi ng an-alternative of the mask protectlve
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deV|ce of the first enmbodi ment shomn I n F|g 1; HFig. 5is a

partially RMYPI®. view simtar to: " Fig. 2, showi ng anoPE&HP97/02368 -
alternative of the mask : protectlve device of the first enbodi nent
shown in Fig. 10 1, Fig.- 6 is a perspective view
schematical |y show ng a mask prongpffye devi ce according to a second -
enmbodi ment - of the present invention; . : Fig. 7 is a partially
sectional view showing the 15 mask protective device of the second

enbodi nent, taken along line 7-7 of Fig. 6; " Fig. 8is.a
partially sectional viewsimlar to Fi 07,-sh0mﬁng an alternative of
the mask protective alcggiice of the seco enbodi ggnt  shown in Fig. 6;
20 Fig. 91is a EP |y sectional 13i ew si 16l ar lto Fig. 7,.
showi ng another alternative of the mask //\ rotyctiie devi ce of the
second enbodi nent shown in Fig. & ' _
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Flg 10.is a

artlal pl-an V|eM/shomnng a 25

wi de | eaneW Q278D ned on an

protective device
_invention;

- 16 -
Fig. 10,

the third enbodi nrent shown:-in Fig. 10; 5

view sinmlar

protective -

to Fig. 10,

end face of a franme in aPEBJRI7TN2368

according to a third enbodi ment of the present -

‘di scont.i nuous portlon of a

Fig. 11 is a partial plan viewsimlar to
“showi ng an al ternative 5f/t8e mask protective device of

Fig. 12 is a partial
showi ng anot her alternative of the mask

device'of.tmajrnlllépﬁgdinent shown in Fig. 10;
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Fi'g. 13 is a partially sectional V|em15|nllar:to Flg
schemat i caWg/9842888 ng a mask prot-ective device 10 - -accor di H@TWQnﬁgurt h

erbodi.ment of the present invention; . Fig. 14 is a

partial[y sectional viewsimlar to Fig. 13, showing an alternative

of the mask protective .. devi ce t/ﬁ g8e fourth embodi nent shown in Fig.

13; and 15 Fig. 15 is a partlally sectional -view'simlar to

Fig. 7, schematically showi ng a mask protective device .according to a
fifth enbodi nent of the present i nventron. Best Mode for .
Carrying Qut the Invention Hereinafter, a mask protective devi ce’

of the pr esent |nvent|on mﬁgE&gg liacrlbed in detail in
connection with the enbodi nents s ' drawi ngs. [ First Enbodlnent]

Fig. 1 shows a mask protective device 10 according 25 to the first
embodi nent of the present invention. The32
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mask protective device 10 is provided with a rectangular = frame 11,

the size olwobg/ess s-set to surround:a.mask " PCT/IPITI02368

- 47 - pattern (not shown).. The frane 11 is generally called . as
"pellicle franme". The frame 11 has facing portions 11la, 11b on open
end sides in an opposed-relation, respectively. Two openi.ngs forned in
the frame 11 5. extend'in the same [BvEI& of the facing portions 1la,

11b, respectively. The facing portions 1l1la, 11b will be ~ referred to as
"end faces" for conveni ence. Besi.des two end faces 1la and 11lb, the

franme 11 conprises. an inner face 11c and outer face 11d.
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10 The periphery of a transparent thin filml2 is - bonded on-
.one end fameoddee7es the frame 11 by adhesives . - 13 appl i @CTYRINAIB68Nd.-
face 1l1a in such a nmanner as to - cover the opening as shown in Fig. 2:.
The transparent ' thin film12 is generally called as "pellicle filnt.
15 The adhesives 13 are linearly a /(Ep on the .end face ~ 1la of the
frame 11 fromthe vicinity of one corner .~ thereof along the end face
lla. After -coming full circle iﬂ t he adhesives 13 are
further applied in parallel ]?ﬁ(;ha. near adhesi ves "already 20
applied to keep equal spaces therefrom After conrng anot her ful
circle, the application of the adhesives 13 I's finished at .the corner
i.e. the starting point. Agcordingly, the I4near of the adhesives 13
is helically faormed in twoycircles on the end face 1la of the frane
25 11. _ The adh : <4 N this manner

swell to formstring-Ilike ; T
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- 18 - end face 11a of the frame 11 as shown in Fig. 3. As a

result of this, formed on the end face of the franme 11 I's a groove 15
of which side walls are two Iines of.the bead 14 which are spaced
fromeach other. The groove 15 5 is curved along the.end face 1lla of
the franme 11 and has one opening 15a comuni cating with the inside of
t he frame 11 and the other opening 15b comunicating with t he
outside of the frane 11. After- gdetting the transparent thin film

12 in such 10 a position as to close the one opening of the frame 11,
t he periphery of the transpard$K tPROTECTEYE2DEVIGEt on

Technical Field
The present invention relates to a mask protective
' device for preventing sticking of dust and other
5 particles on a mask or reficle (hereinafter, generically
referred to as "mask") which is, for example, used for
photolithography in mahufactﬁring processés of.an
integrated circuit.
Background Arts
10 _ Oné.of the manufacturing processes of an integrated
circuit is a photolithographic process for transferring
a designed layout péttern onto a semiconductor wafe:.
In this photolithographic process, the pattern printed
on a mask is transferred onto the semiconductor wafer
;15 using photographic technique.

If dust or other parficle sticks on the mask in the
photolithographic procesé, the dusf or particle is also
projected onto the semiconductor wafer. This may be a
cause of producing defectives. In order to solve this

20 problem and to prevent sticking of dust and other
| particles on the mask, a mask_protective device is
employed.

A conventional mask protective device comprises a
rectangular frame, the size of which is set to surround

25 the layout pattern of the mask, and a transparent thin

film which is fixed to the frame around the periphery



and bonded to
adhesi ves 13 |

the helical string-like bead 14 which is made of the
I nearly applied on.the end face l1lla of the frame 11.

this connection, since the 15 top.of the groove 15 forned bet ween t he
string-like bead 14 is closed, the groove 15 becones an

| i nes of the

air passage 16 allow ng the comunication between the

outside of the frane 11. The mask protective device 10 is

di sposed on the

to the surface of the nmask 17 by pressure-sensitive adhesi ves 18a
applied al | argnagebbeinnguthce hahner sbeto closet bee openi egdobft tebef r ane
since the i nner space 19 of the nmask protective device

11. Therefore,

10 25 conmuni £aéme. wi Thet hesBupsbtiecthveudevike disr mpandgde ons the
that air in the mask protective device 10 noves in

the air passagmad, byhbonflingf ths ¢Zher open end of the frame to the

10

15 -

20

25

~adhesive tape.

mask with bonding means such as a pressure-sensitive

When the mask protective device is disposed on and
fixed'to the mask in this manner, there is a space to be
hermetically sealed, of which height correspondé to the
height of the frame, between the mask and the
transpérent thin film disposed og“the one open end of
the frame of the mask protective device;

When the space i.e. the inside of the mask
protective device is hermetically sealed, it sometimes
happens that the thih film spread on the frame swells oxr
dentg due to changes in atmospheric pressure and/or in
temperature. The swell or dent in the thin film may
change the optical characteristics of the film and/or,
in case of severely swelling or denting, may damagc the
thin film by that the thin film comes in contact with
the mask or a rid of a casing which accommodates the -
mask and the mask protective device therein.

In oider'to solve the aforementioned problem, there
has been proposed a mask protective device which has a
frame provided with at least one vent hole which is
closed by a filter to prevent enfrance of dust or other
pafticles and to allow the communication between the

inside of the mask protective device and the atmosphere.

SO
and out through

In

i nside and the

20 surface of the nmask 172as shown in Fig. 2 and is fixed



- 19 - "neither swells nor dents even with changes in

at nospheric pressure and/or in tenperature and the opti cal
characteristics of the filmis thus never af f ect ed. 5 Even
when air noves in and out of the nask protective device, dust and
other particles intending to enter with air flow can not reach the
I nsi de of the mask protective device because the air passage is
- curved and the side walls of the aLrSpqssage are nmade of adhesi ves,
10 thereby preventing the entrance of dust and ot her particles.

As an alternat iptf OfeddighfRRK & W HEL1 YSedlOMh GPLili ty Model Publication
No. S63(1988)-39703.
However, the mask'protective device in which the
frame having the vent hole.with the filter_has the
5 . following problemé: (1) thé'prqcessés for forming the
vent.hole in the frame, periodically cleéning of the
vent hole and the filter; and thus detaching and
attaching the filter increase the man-hour in the
manufacturing and also in the maintenance, and it is
10 necessary to produce the vent hole and the filter in
such a manner as td meet the gquality standard; (2) there
is a risk of dusting when blowing the filter to cléan
the filter; and (3) forming the vent hole in the frame
loses the strength of the frame, in pérticular, the
:l5~: larger the numbe: of vent holes and/or the larger the
. ‘diameter of the hole to improve its permeability, the
lower the strength of the frame.
It is an object of the present invention to solve
the aforementioned conventionai problems and to provide
20 a mask protective device which allows the communication
between the inside space and the atmosphere to provide
permeabiiity,'and into which dust and other particles
yvet hardly enter.
It is another object of the present invention to
25 provide a mask protective device which allows the
coﬁmunication between the inside space and thé

atmosphere to provide permeability without losing the



according to the first enbodi ment, before applying the adhesi ves 13
on the end face 1lla at the one opening of 15 the frame to formthe

string-like bead 14, pressure-sensitive adhesives 18b are previ ousl y
appl i ed thinly to the whol e surface of the end face 1la of the

frame 11 to forma pressure-sensitive adhesive | ayer on t he bottom
face of the curved groove 15. It is. 20 pref erabl e because the
pressure-sensitive adhesive |ayer . Lmaraves the efficiency of trapping
foreign matter intending to enter into the mask protective device 10
through the airg olff.the frame, anthougto tWitidH ahseif Cars®nSthéwe

adhesi ves 18b are 5 applied to the whol e surface of the end face 1lla in
't he exanpaetdedws iyvet-ilardly idntex enough to apply the

pressure-sensitive adhesives to only such a range as to
It is still another object of the present invention

tb provide a mask protective device into which dust and
5  other particles hérdly enfer without using a filter, and
which allows the communication between the inside space
and the atmosphere to provide permeability.
Disclosure of Invention
The present inventiqn provides a mask protective
10 device which is structured as followé to solve the
 aforementioned ﬁroblems of prior art. The present
invention provides a mask protective device comﬁrising a
ffame, the size of which is set to surround a mask
_battern, and a fransparent thin film fixed to the frame
_;5 ‘ in the spread state to close one opening of the frame.
In the mask protective device, a string-like bead is
formed all around an end face at one opening of the
.frame by linearly applying adhesives or
pressuré—sensitive adhesives for bonding the periphery
20 of the thin film to the end face, and a curved groove is
formed_on the end face of the framé by portions of said
.string-like bead facing each other so that the portions
‘of the string-like bead constitute the side walls of the
curved groove. The curved groove has one opening
25 communicating with the outside of the mask protective
device and the other opening communicating with the

inside of the mask protective device. In this



- 20 -~ formthe pressUre-sensftive adhesi ve | ayer on the bottom

face of the groove 15. As another alternative of the mask
protective device 10 according to the first enbodi nent, 5 :
pressure-sensitive adhesives 18c are previously applied thinly to an
I nner. surface of the periphery of the - transparent thin film1l2 to be
put on the string-Ilike bead 14 and the periphery with the '
pressure-sensitive adhesives 18¢c is gut on and bonded to the

string-like 10 bead 14 so as to forma pressure-sensitive adhesive

| ayer on the tepnheeflioraCendn tHe Yeriped@dthe thin tEIRDYs i HPE Ovi ng
the efficiency of trapping foreign " matter intending to enter into the
mask protectiven and bdedere th) tHy @uglindia idid Hassadthd Ggroove
becomes an air passage.
The curved groove may be formed by forming the
5 | string-like bead helically along the end face, which is
formed by applying adhesives or pressure-sensitive
adhesives all around the end face at one opening of the
frame. |
Further, the curved.groove may-be fo;ped by
10 applying adhesives or pressure-sensitive adhesives all
around the end face at one opening of the frame in such
a manner as to form at least two string—iike beads,
arranged inside and outside on the end facé, having
respective discontinuities. 1In this case, the
,;§_= discontinuities are formed in different places on the
end face of the frame to form openings of the groove for
allowing the communication between the inside of the
outside of the frame.
Furthermore, the adhesives or pressure-sensitive
20 adhesives may be applied all around the end face at one
opening_of the frame to form at least one string-like-
bead in a single line having a discontinuity. In this
case,'the curved groove is formed at the discontinuity
of the string-like bead so that the curved groove
25 connects the inside and the outside of the mask
prdtectiVe device. When the curved groove is formed at

.the discontinuity of the string-like bead of a single



15 . In this case also, it is enough to apply the

pressure-sensitive adhesives 18c to only such a range as to formthe
pressure-sensitive adhesive |layer on the top i nner face of the air
passage 16. In addition, in.the conbination of these 20°
‘alternatives of Fig. 4 and Fig. 5, the air passage 16 of whi ch side
wal l's are the string-like bead 14 fornmed on the end face 1la of the
frame 11 may have pressure-sensjtivegadhesive | ayers on both the

bott om face and the top inner face thereof. Accordingly, 25

further inprovangpl idhd @cﬁir@@plﬂge géadi SMEYLE e beide or sxpeldedave
[ Second Enbodi nent]’
wide portions around the discontinuity, and one end of
the string-like bead is formed in a U-like configuration
in the plane and the other end facing the one end is
5 . formed in such a éonfigufation_as.to enter into the
"inside of the U-like configuration.
Besides this configuration, the two ends of the
string-like bead at the discontinuity may be shiffed to
.~ be arranged in parallel to each other, or may be each
10 .formed in a hook-like configuration so that the ends
seem to be engaged with each other.

It is also preferable that before applying the
adhesives or pressure-sensitive adhesives on the end
face at the one opening of the frame to form the

,;5_‘ striqg—like bead, adhesives or pressufe-sensitive
adhesives are previouély applied thinly to the end face
of the frame to form an adhesive layer or a.
pressure-sensitive adhesive layef on the bottom face of.
the curved groove. It is still preferable that

20 adhesives or pressure-sensitive adhesives are previously
applied thinly on an inner surface of the periphery of
the tranéparent thin fiim to be mounted on the
string-like bead.

The present invention further provides a mask

'25 protective device comprising a frame, the size of which
is.set to surround a mask pattern, and a transparent

thin film mounted on the frame to close one opening of



- 21.- : Fig. 6 and Fig. 7 show a mask protective device 20

according to the second enbodi mnent of the present i nvention. The nask
protective device 20 according-to t he second enbodi nent conpri ses
i nner and outer 5 string-1ike beads 14a, 14b spaced from each ot her
extending all around the end face 1la at one opening of the frane 11.
Therefore, a groove 15 forned between the I nner and outer string-like
beads 14a, 14b extends. in the longitydinal direction and is curved on

the end face 10 11a of the franme 11. "Simlar to the first enbodi nent,

the string-likephepdsnddaynddlidl @ AiRg-NYidd BRAd is formePREMA Ng
‘adhesi ves 13 and the periphery of a transparent thin film12 is put

on and bonded hgolhil@ shf eh@ lfade at thebeaterl4mpenlidly oflhe frameNddy her
the inner string-like bead 14a nor the : outer string-like bead 14b is
formed in a compheately applying adhesives or pressure-sensitive
adhesives for bonding the frame of the mask protective
5 . device to a mask éurface; and a curved groove is formed.
on the end face of the frame by portions 6f séid
string-like bead facing each other in such a manner that
the portions of the string-like bead constitute the side
walls of the curved groove, wherein the curved groove
10 ‘has one opening communicating with the outside of the
mask protective device_and the other opening
cdmmunicating with the inside'of the mask protective
device. Therefore, when the mask protective device is
mounted on the mask surface,'the.mask surface comes into
:15_‘ contact with the top of the string-like bead so that the
. groove becomes an air passage.

The curved groove may be formed by forming the
string-like bead helically along the end face, which is
formed by applying adhesives or pressure-sensitive

20 adhesives all around the end face at the other opening
of the'frame.

Furfher; the curved groove may be formed by
applying adhesives or pressure—sensitive édhesives all
around'the end face at the other-opening of the frame in

25 such a mannér as to form at least two string-like beads,
arfanged inside and outside on the end face in parallel

o each other, having respective discontinuities. 1In



circle and both are each fornmed in a circle having at | east one

break. That is, the string-like beads 14a, - 14b are each forned in a
di scontinuous circle, i.e. a 20 line. The discontinuities i.e. breaks
15a, 15b are formed in different places on the end face Ila of the
frame 11 so that the discontinuities 15a, 15b form. openi ngs of the
curved groove 15 for comunicating with. the inside and the outside of
the frame 11. 25 The transparent -tgin film 12 is disposed in such a
manner as to cl ose one openi-ng of the frame 11 and the peri phery of

the thin film thiiss casle ortndixrwardidnities of the inside and outside
S22 lines are formed in different places on the end face of
the frame to form openings of the groove for allowing
the communication between the inside of the outside of
5-__the frame. 3

Furthermore, the adhesives or pfessure—sensitive
adhesives may be applied all around the end face at the
other opening of the framc to form at least one
string—like bead in a single line having at least one

10 discontinuity. In this case, the curved groove is
" formed at the discontinuity of the stringQIike bead so
that the curved groove connects the inside and the
outside of the mask protective device..

It is also préferable that before applying the

15 - adhesives on the end face at the other opening of the
frame to form the string—like'bead, adhesives or
pressure—sensitivc adhesives are previously applied
thinly to the end face of the frame to form an adhesive
layer or a pressure-sensitive adhesive layer on the

20 .bottom face of the curved groove.

The present invention still further provides a mask
protectivc device comprising a frame, the size of which
is éet to surround a mask pattern, and a transparent
thin film mounted on the frame to close one opening of

25 the frame, wherein a first sfring-like bead is formed

all around an end face at one opening of the frame by

linearly applying adhesives or pressure-sensitive



the inner and outer discontinuous string-1ike beads 14a, 14b for ned

by applying the adhesives 13 on the end face 11a of the frame 11. In
t-hi s connection, since the top .of the curved groove 15 fornmed between
of the 5 string-like beads 14a, 14b is closed, the groove 15

beconmes an air passage 16 allow ng the comunication bet ween t he

I nside and the outside of the franme 11. The mask protective

devi ce 20 according to the second_ggpqginent i s di sposed on the
surface of the mask 10 17 as shown in"Fig. 7 and is fixed to the surface

f S a K .
of the g&@lfe&j?\ﬁ% g{ftsﬁuhalﬁgp%hal E@rﬁﬂﬂ%%?‘ég% 18e aprk ed1d ko

around the en ace e ot opening o frame 11

Therefore, singg-t88a1 BHEE;SRA¢Eri? elirtB8 grooveMek fRifiedCionyandeenae 20
comuni cates wth the outside 15 through the air passage 16 so that air -

in the mask  facePb ot €REi ¥eafieVbgepdRtibnes ofnsaid ettiring-duge tteadai r
passage 16, the thin film 12 neither swells nor dents even with
changes in at npaphrgi €éaphesthes dndsochi B manner that the portions of
5 . the first string—iike bead constitute the side walls of
the first curved groove; a second string-like bead is
formed all around an end face at the other opening of
the - frame by linearly applying adhesives or
pressure-sensitive adhesives fbf bonding the frame of
10 the mask protective device to a mask surface; and a
second curved groove is formed on the end face of the
frame by portions of saia string-like bead facing each
other in such a manner that the portions of the second
string-like bead constitute the side walls of the second
.15{‘ curved groove, wherein each curved grbove has one
‘ opening communicating with the outside of the mask
protective device and the other opening communicating
with the inside of the mask protective device.
Therefore, when the periphery of the thin film is puf on
20 and bonded to the first string-like bead, the first
groove becomes an air passage, and when the mask
protectivé device is mounted on the mask surface, the
mask surface comes into contact with the top of the
second string-like bead so that the second groove
25 becomes another air passage. |
The first curved groove may be formed by forming

- the first string-like bead.helically along the end face,



tenperature and the optical characteristics of the film 20 i s thus never

af f ect ed. : Even when air noves in and out of the mask

ptotective device, dust and other particles intending to enter with
air flow can not reach the insidé of the nmask protective device
because the air passage is curved and 25 the side walls of the air
passage are nmade of adhesi ves, thereby preventing the entrance of
dust and ot her partlcles 10 -
23 - As an alternative of the ‘mask protective deV|ce 20

according to thaisacard el M lapdlef Bif AW tde
pressure~sensitive adhesives all around the end face at
one opening of the frame. |
'Further, the first curved groove may be formed by

5  applying adhesiveé or pressuretsensitive adhesives.all'
around the end face at one opening of the frame in such
a manner es to form at least two first string-like
beads; arranged inside and outside on_the end face,
having respective discontinuities. In this case, the

10 discontinuities of the inside and the outside lines of
the first string-like bead are formed in different
places on the end face of the freme to form openings of
the_first_groove for allowing the communication between
the inside of. the outside of the frame.

_;5 T ﬁFurthermore, the adhesives or pressure-Sensitive
adhesives may be applied all around the end face at one
opening of the frame to form at least one first
string-like bead in a single line having at least one
discontinuity and the fi:st curved groove is formed at

20 the discontinuity of the first string-like bead so that
the first curved groeve connects the inside and the
outside of the mask protective device.

It is preferable that before applying the adhesives
or pressure-sensitive adhesives on the end face at one

25 opening of the frame to form the first string-like bead,
adﬁesives or pressure-sensitive adhesives are'pfeviously

‘applied thinly to the end face of the frame to form an



adhesives 13 on the end face 11la at the one opening of the frame 11
to formthe string-like beads 14a, 14b, 5 . pressure-sensitive adhesives
18b are previously applied thinly to the whole surface of the end
face 1la of the frame 11 to forma pressure-sensitive adhesive |ayer
on the bottom face of the curved groove 15. It is preferable
because the pressure-sensitive adhesi ve | ayer 10 | nproves the efficiency
of trapping foreign matter - intendingq{q enter into the mask
protective device 20 t hrough the air passage 16. It should be

~understood hEQ%e' tla?%zalo'io 2L PRAAHE @ - iR RIS SRifdr it
adhesi ves to of y such ange as fo formthe .15 pressure-sensitive

adhesi ve | ayer +g8 bBetlal ramd age e first Iirald grassge I is also
As anot her alternative of the nask protective device 20 according to

the second enbggieFerbble thatprelmsisrezersi inasaifesarnss ibe ar e
preV|oust applied
adhesives are previously applied thlnly on an inner
5 _ surface of the periphery of thQ transparent thin film to
be mounted_on the first string-like bead and the
periphery is put on aﬁd bonded to the first string-like
bead so as to form an adhesive layer or a
pressure-sensitive adhesive layer on the top inner face
10 of the air passage.

In addition, the second curved groove may be'formed
by fdrming the second string-like bead helically along
the end face, which is formed by applying adhesives or
pressure-sensitive adhesives all aréund the end face at

_;5" the other opening of the frame.

Further, the second curved groove may be formed by
applying adhesives or pressure-sensitive adhesives ali
around the end face at the other opening éf the frame in
such a manner as to fbfm ét least two second string-like

20 beads, arranged inside and outside on the end face,
having ;espective discontinuities. In this case, the
discontinuities of the inside and outsidé lines of the .
second string-like bead are forﬁed in different places
on the end face of.the frame to form openings of the

25 . Secdnd groove for allowing the communication between the
inéide of the outside of the frame.

Still further, the adhesives or pressure-sensitive



20 .thinly to an inner peripheral surface of the transparent thin
film12 to be put on the string-like beads 14a, 14b and t he peri phery
with the pressure-sensitive adhesives: 18c thereof is put on and
bonded to the string-like beads 14a, 14b so as to forma
pressure-sensitive 25 - adhesive layer on the top inner face of the air
passage - 16, thereby inproving the efficiency of trapping foreign
~matter intending to enter into the mask prigtective '
- 24 - device 20 through the air passage 16. In this case al so,
it is enough tgdanesliyekhaaf’ &S @ppliedsidllyaround twdhexd etaddat othenl y
such a range as to formthe pressure-sensitive adhesive [ayer on the
top i nner faceother opening of the frame to form at least one second

string-like bead in a single line having at least one

discontinuity. In this case, the second curved groove

5 is formed at the discontinuity_othhe second string-like

bead so that the second curved groove connects the

inside and the outside of the mask protective device.

It is preferable that before applying the adhésives or

pressure-sensitive adhesives on the end face at the

10 other opening of the frame to form the second

string-like bead, adhesives or pressure-sensitive

adhesives are previously applied thinly to the end face

of the frame to form an adhesive layer or

presSure—sensitive adhesive layer on the bottom face of

15 - the second curved groove.

As mentioned above, when the curved grooves are
formed by the first and second string-like beads formed
on the end faces at one and the other openings of the
frame, respectively, it is also preferable that before

20 applying the adhesives or pressure-sensitive adhesives
on the end faces of the frame to form the first and
second stfing—like beads, adhesives or
pressure-sensitive adhesives are previously applied
thinly to the whole surfaces of the respective end faces

25 to form adhesive layers or pressure-sensitive adhesive

layers on the bottom faces of the respective curved

grooves.



5 of the air passage 16. In addition, in the conbination of

t hese alternatives of Fig. 8 and Fig. 9, the air passage 16 of

which side walls are the string-like beads forned on the end face 1lla
of the franme 11 nmay have pressure-sensitive 10 adhesive |layers on both the
bottom face and the top I nner face thereof. Accordingly, further

| nprovenent in the trapping efficiency can be expected. [ Third
Enbodi nment ] Fig. 10 shows a partz of a frame 11 in a mask 15
protective device 30 according to-the thrrg enbodi ment of the present

| nvent i on. The mask R0t 3eld:va cigidetdald of forling Mt dkgLsROMYI | Ses

a.relatively wi de string-like bead 31 forned in a single line in the
wi dt'h di baghisoBshlentiomed Hipvandd age ehitp ffcd her frmEdamdy 20

appl yi ng adhesives 13. The string-li ke bead 31 has at | east one
di scontinuity. ihbeudies @OoRicthidid M n3HicH afgiztively thick adhesives are
placed on the frame by using the printing technology, a
5 _method in which adhesives are pushed out from a nozzle
and linearly placed just like drawing, and a method in
which after applying adhesives on the whole surface of
the -end face of the frame in a prédetermined thickness,
useless portions of the adhesives are removed by cutting

10 or the like. |

In the mask protective devices of the present
invention, for example, epoxy acrylate, urethéne
acrylate, polyester acrylate,.and polyethylene acrylate
may be eﬁployed as adhesives for forming such a

:;5 * string-like bead.

. Moreover, for example,_pdlystyrene and materials of
which base polymer may be copolymer, polyisobutylehe,
polyester resin, vinyl acetate resin, ethylene-viﬁyl
acetate copolymer, and polyethylene phenoxy resin may be

20 employed as pressure-sensitive adhesives.

According to the mask protéctive device-of the
present ihvention as mentioned above, when adhesives or
pressure-sensitive adhesives for fixing a transparent
thin film to one or both of end faces of a frame, the

25}.-size of which is set to surround a mask pattern, or
fixing the frame to a mask surface are applied to form a

string-like bead on the end face of the frame, a curved’



as follows. ~As shown in F|g 10, at the discontinuity 32, a
recess 32a is formed to dent just like a bay in one end 25 of the

string-1ike bead 31 along the center |ine thereof and a tail portion
32b is formed to project just like a “peninsula on the other end
facing the one end in such a - 25-
manner that the width of the recess 32a is greater than that of the
tail portion 32b. The tail portion 32b on the other end of the :
string-like bead 31 is entered into %ﬁe recess 32a w thout any contact

bet ween t he OUtﬁg%égrofSHﬁi es?&etﬂglig'Ergogbk%ﬁoﬁ%bOQn@hbhe I nner

surface of _ ecess 3Za as s
string-like bead is formed in such a manner as to allow

the communicatibn between the inside and the outside of.
the frame. In this connection, as the thin.film is
5 .~ mounted on the fréme or the mask protective device is
fixed to the mask, the top of thé curved groove is
closed so tﬁat fhe curved groove becomes an air passage.
By the presence of tﬁe'ai; passage, the inside of
the mask protective'device is prevented from beiné
10 hermetically sealed when it is mounted on the mask,
thereby preventing the expansion and contraction of air
in the mask protective device due to changes in
atmospheric pressure and/or in temperature. Therefore,
the thin film spread on the frame is prevented'from
_15_’ swelling or denting due to changes in-atmospheric
pressure and/or in temperature, with the result that the
thin film is not damaged and the optical characteristics
of the film can be.kept well in conformity to the
designed level.
20 Brief Description of Drawings
Fig. 1 is a perspective view'schematically showing
a mask prbtective device acéording to a first embodiment
of the present invention;
Fig. 2 is a partially sectional view showing the
25 mask-protective device of the first embodiment, taken
along line 2-2 of Fig. 1:

Fig. 3 is a partial perspective view showing a



‘There is therefore a U shaped curved groove 33 bet ween t he inner
surface of the recess 32a and the -outer surface of the tail portion
32b, of which one end 10 33a conmmuni cates with the inside of the frane
11 and the other end 33b communi cates with the outside of the frame
11. . After setting a transparent thin film112 in such a

position as to close the one opening of the frame 11, 15 t he periphery
of the transparent thin film1l2 is put enis - and bonded to the w de
string-like bead 31 which is nade of the adhesives 13 linearly

appl i ed on thereaflef agethdamask proftechdvir dewitk oifn thei figminecti on,
since the top of the curved groove 33 forned at the discontinuity 32
of 20 the sembodihmeké bbawn3in Fig.odedildvstyaddng I sBauigigstike an
air passage allow ng the conmuni cati on between the . inside and the
outsi de of theberdmformeghoougn emd face of thefgamsdy ghesives;

Fig. 4 is a partially sectional view similar to
5 Fig. 2, showing an alternative_of the mask'protective
.device of the first embodiment shown in Fig. 1;
Fig. 5 is a partially sectional view similar to
Fig. 2, showing another alternative of the mask
protective device of.the first embodiment shown in Fig.

10 1;

Fig. 6 is a perspective view schematically showing

- a mask protective device according to a second

embodiment of the present invention; |

Fig. 7 is a partially sectional view showing the

_15 X mask_protective device of the second embodiment, taken
. along line 7-7 of Fig. 6;

Fig. 8 is a partially sectional view similar to
Fig. 7, showing an alternative of the mask protective
device of thg second embodiment shown in Fig. 6;

20 Fig. 9 is a partially.sectional view similar to
Fig. 7, showing another alternative of the mask
protecfivé device of the second embodiﬁenf shown in Fig.
6;

Fig. 10 is a partial plan view showing a

25  discontinuous portion of a wide leaner bead formed on an

end face of a.fraﬁe in a mask protective device

according to a third embodiment of the present



Just J!ke the first enbodi nent, t he mask protective 25 device 30
according to the third enbodi nent is also di sposed on the surface of

the mask 17 and is fixed to t he.surface of the nmask 17 by
pressure-sensitive ' : -26-.

adhesives applied all around the end face 11b at the ot her openi ng of

the frame 11. Therefore, since the I nner space of the mask protective

devi ce 30 comuni cates with the outsiyge 1 hrough the air passage so 5

that air in the mask protective device 30 nobves in and out through the

air passage, thgybRiRohi:! m 12 neither swel I's nor dents even with

changes in atnospheric . pressure and/or in tenperature and the opti cal
Fig. 11 is a partial plan view similar to Fig. 10,

showing an alternative of the mask protective device of
the third embodiment shown in Fig. 10;

5 Fig. 12 is a'partial plan_ﬁiew similar to Fig. 10,
showing another alternative of the mask protective
device of the third embodimentlshown_in Fig. 10;

Fig. 13 is a partially sectionél view similar to
Fig. 7, échematically showiné a mask protective device
10 according to a fourth embodiment of the present
invention; |
Fig. 14 is a partially sectional view similar to
Fig. 13, showing an alternative of'the mask protective
device of the fourth embodiment shown in Fig. 13; and
15 - Fig. 15 is a partially sectional view similar to
Fig. 7, schematically showing a mask protective device
according to a fifthlembodiment of the present
invention.
Best Mode for Carrying Out the,Invenfion
20 Hereinafter, a mask_protective device of the
present invention will be described in detail in
connection with thé embodiments shown in drawings.
[First Embodiment]
Fig. 1 shows a mask prbtective de&ice 10 according
25 to the first embodiment of the present invention. The
maék protective device 10 is provided with a rectangular

frame 11, the size of which is set to surround a mask



characteristics of the filmis thus never affected. 10 Even when
air noves in and out of the mask protective device, dust and other
particles intending to enter with air flow can not reach the inside of
t he mask protective device because the air passage is curved and

the side walls of the air passage are nmade of adhesives,. 15 thereby
preventing the entrance of dust and ot her particles. As
the mask protective device 30 accordLng_tQ7the third enbodi nent, the
-di scontinuity 32 with the curved groove 33 crossing the w de

string-like b?&Qt?%rﬁ” LQ@ ﬁgwn)d'r fRL! eRafb @Qnﬂgcbéﬂgrbhgy'&%ﬂd@dand the

out si de of may be eS|gned In a large variety of

configurationsgg ?Qﬂgleiesyggmgenflggéagkgmg, 1thsagnéacing peeftionss 3la,
31b of the strlng | ke bead 31 are shifted fromthe main track and

arranged in paighl el1wi bh 6peh eRrE setbser ihnapr egpbeed mredaltdog,h so as to
forma groove 33
respectively. Two openings formed in the frame 11
5 . extend in the same levelé of the facing portions 1lla,
11b, respectively. lThe facing portions l1lla, 1lb will be
referred to as "end faces" for convenience. Besides two
end faces 1lla and 1llb, the frame 11 comprises an inner
face 1llc and outer face 1l1ld.
10 The periphery of a transpafent thin film 12 is
bonded on one end face lla of the frame 11 by adhesives
13 applied on the end face lla in such a manner as to
covér the opening as shown in Fig. 2. The transparent
thin film 12 is generally called as "pellicle film".
.15_‘ The adhesives 13 are linearly applied'on the end face
. lla of the frame 11 from the vicinity of one corner
thereof along the end face 1lla. After coming full
circle on the frame, the adhesives 13 are further
applied in parallel with the linear adhesives already
20 applied to keep equal spaces therefrom. Aftef coming
.another_full circle, the application of the adhesives 13
is finishéd at the corner i.e. the starting point.
Accordingly, the lineaf of the adhesives 13 is helically
formed in two circles on the end face lla of the frame
25  11.
| The adhesives 13 applied linearly in this manner

swell fo form string-like bead 14 protuberant from the



as shown in Fig. 11. As an alternative, the end portions 3la, 31b of
the string-like bead 31 may be each

-+ 27 - formed in a hook-like configuration so that the end

portions 3la, 31b seemto be engaged with each other so as to forma
groove 33 as shown in Fig. 12. As an alternative of the mask
protective device 30 5 according to the third enbodi nent, before
appl yi ng the adhesi ves 13 on the en ace 1la at the one opening of
the frame 11 to formthe string-1like bead , pressure-sensitive

SRS VS, P B LA She rond Ve (i B S8 08 o e
orma pressure-sensitive adhesive
layer at result of this, formed on the end face of the frame 11
is a groove 15 of which side walls are two lines of the.
bead 14 which are épaced from each.other. The groove 15
5 . is curved along the end facéllla of the frame 11 and has
.one opening 1Sa communicating with the inside of the
frame 11 and the other opening 15b communicating with
the outside of the frame 11.
After setting the transparent thin film 12 in such
10 a position as to close the one-opening of the frame 11,
the periphery of the transparent thin film 12 is put on
and bonded to the helical string-like bead 14 which is
made of the adhesives 13 linearly applied on the end
fade 1la of the frame 11. 1In this connection, since the
:15_‘ top of the groove 15 formed between the lines of the
. string-like bead 14 is closed, the groove 15 becomes an
air passage 16 allowing the communication between the
inside and the outside of the frame 11. |
The mask protective device 10 is disposed on the
20 surface of the mask 17 as shown in Fig. 2 and ié fixed
to the surface of the mask 17 by pressure-sensitive
adhesives 18a applied all around the end face 1llb at the
other opening of the frame 11. Therefore, since the
inner space 19 of the mask protective device 10
25 comﬁunicates with the outside through the air-passage 16
éo.that air in the mask protective de&ice 10 moves in

and out through the air passage 16, the thin film 12



| east. on the bottom face of the curved groove 33. It is preferable

because the pressure-sensitive adhesive | ayer i mproves the ef ficiency

of trapping foreign matter intending to enter into the mask

protective device 30 15 through the air passage 16. It should be

under st ood that the pressure-sensitive adhesives are not

~necessarily applied all around the end face 1la and it I s enough to
apply the pressure-sensitive adhesives to only a range where the

discontinuity 32 of the 20 string- i Ke Yad 31 extend. Just

i ke the alternat| of t flrst odi t Fi 5 or the
al ternative of nfaﬂ‘é: 1s 'nex, r%en% neegeq’s%%h in E % Qﬂ‘ J
pr essur e- SenSI ta#\ﬁ%;%‘i’l@ I V ess Ire @Yd}& p.l'.rl'?v'&éylﬁéﬁ/" E’m I&thméll y to an

i nner periphera Sur the transparent thin film12 to be put on
t he SUr i RGdiidea bﬁ?é}é‘été’ﬂf&%ﬂ?s Re¥ iplerss iherofnis Mafedn . and
bonded to the string-like bead 31 so'as to forma
affected.
5 - Even.when aif moves in and out of the mask

protective device, dust and other particles intending to
enter with air flow.can not reach the inside of the mask
protective device because the air passage is curved and
the side walls of the air passage are made of adhesives,

10 thereby preveﬁting the entrance of dust and other
particles.

As an alternative of the mask protective device 10
according to the first embodiment, befofe applying the
adhesives 13 on the end face lla at the one opening of

15 * the frame to form the string-like bead 14,
pressure-sensitive adhesives.18b are previously applied
thinly té the whole surface of the end face 1lla of the
frame 11 to form a pressure-sensitive adhesive layer on
the boftom face of the curved groove 15. It is

20 preferable because the pressure-sensitive adhesive layer
improves the efficiency of trapping foreign matter
intending to enter into the mask protective device 10
through the air passage 16.

Though the .pressure-sensitive adhesives 18b are

25 applied to the whole surface of the end face 1lla in the
example shown in Fig. 4, it is énough to apply -the

pressure-sensitive adhesives to only such a range as to



- 28 - pressure-sensitive adhesive_fayer on the top inner face of

the air passage, thereby inproving the efficiency of trappi ng foreign
matter intending to enter into the mask protective device 30 through
the air passage. 5 In this case also, in the conbination of these
alternatives, the air passage of which side walls are portions of the
string-like bead 31 forned on the end face 1la of the franme 11 may
have pressure-sensitive adhesive |l aygyrs on both the bottom face and
the top 10 i nner face thereof. Accordingly, further inprovenent in

the trapping effifi @REY pTRBsRS2HRE i/ ve adhedikRUNEYHETRAMItRNHottom
face of the groove 15. |
As another alfernative of the mask protective
device 10 according to the first embodiment,

5 . pressure—sensitivé adhesives 18c are previously applied
thinly to an inner surface of the periphery of the
transparent thin film 12 to be put on the strihg—like
bead 14 and thé periphery with the pressure-sensitive
adhesives 18c is put on and bonded to the string-like

10 bead 14 so as to form a pfessure-sensitive adhesive
layer on the top inner face of the air passage 16,
fhereby improving the efficiency of trapping fdreign
matter intending to enter.ihto the mask protective
device 10 through the air passage 16.

:;5_‘ In this case also, it is enough to apply the

. pressure-sensitive adhesives 18c to only such a range as
to form the pressure-sensitive adhesive 1ayer'on the top
inner face of the air passage 16. |

In addition, in the combination of these

20 alternatives of Fig. 4 and Fig. 5, the air passage 16 of
which side walls are the string-like bead 14 formed on
the end féce 1lla of the frame 11 may have
'pressure—senéitive adhesive layers on both the bottom
face and the top inner face thereof. Accordingly,

25 further improvement in the trapping efficiency can be
exéected.

[Second Embodiment]



Fig. -13 partially shows a mask protective device 40 according to the
fourth enbodi ment of the present 15 invention. In the mask protective
device 40 of this . enbodi nment, the periphery of a transparent thin
film12 i's bonded to an end face 1la at one opening of a frane

11 by adhesives 41 applied on the whole surface of the end face 1lla

I n such a manner that the transparent thin 20 film1l2 closes the opening
of the franme 11. On the ot her_ hand, adhesives for bonding the
frame 11 to the mask 17 are applied all around an end face 11b

at the other openin h eﬁ?l [ MRS Jixd orgn a
string-like bead 42% %{1 Esh?as?fdca : ?heéh&y%hngﬁég?ng Iﬁﬁtlt;’eeaddeﬂ féormed on

the end face 1$Ec%LdT:LlPx‘°g +o " thed o ¥ttt iferth & £ rafe phleg@ryc be fornmed

in a helical shape just like the first enbodi nent shown in Fig. 1.

' invention. The mask protective device 20 according to
the second embodiment comprises inner and outer

5 . string-like beads'14a, 14b spaqéd from each other

exténding all around the end face lla at one opening of
the frame 11. Therefore, a groove 15 fdrmed between the
inner and outer string-like beads l4a, 1l4b extends in
the longitudinal direction and is cutved on the end face

10. lla of the frame 11. Similar.to the first embodiment,
the string-like beads l4a, 14b are formed by linearly
applying adhesives 13 and the periphery of a transparent
thin film 12 is put on and bonded to the string-like
beads 1l4a, 14b.

5 ¢ uNeither the inner string-like bead l4a nor the

‘ outer stringflike bead 14b is formed in a complete
circle and both are each formed in a circle having at
least one break. That is, the string-like beads 1l4a,
14b are each formed in a discontinuoﬁs circle, i.e. a

20 line. The discontinuities i.e. breaks 15a, 15b are
formed in different places on the end face lla of the
frame 11 sa that the discontinuities 15a, 15b form
openings of the curved grbove 15 for communicating with
the_inside and the outside of the frame 11.

25 The transparént thin film 12 is disposed in such a
manner as to close one opening of the frame 11 and the

periphery of the thin film 12 is put on and bonded to



-29- - The string-Iike bead 42 may al so be formed in two |ines

arranged i nside and outside in parallel with each other In such a
manner as to have respective discontinuities in different places so
that the discontinuities beconme 5 ° openings of a groove for comunicating
with the inside and the outside of the frame 11 just |like the second
enbodi nent as shomn in Fig. 6. - . Just like the third enbodi nent as
shown in Fig. 10, Fig. 11, and Fig. 52,_|n this fourth enbodi nent,
.one 10 string-like bead 42 is formed ifi™a single Iine in the wi dt h

oot Lon ! EAR nkhoghillate WBShu Gl TEring; kb M
curved groove ¢85 BE-hQ8™Y applying the adhesives 13 on the end face
lla of the frame 11. In this bonnection, since the top.
of the curved groove 15 formed between of the
5 . string-like beads.14a,'14b is closed, the groove 15
becomes an air passage 16 allowing the communication
between the inside and the outside of the frame 11.
The mask protective device 20 according to the
second embodimenf is disposed on the surface of the mask
10 17 as shown in Fig. 7 and is fixed to the surface of the
mask 17 by pressure-sensitive adhesives 18a applied all
around the end face 11lb at the other opening of the
frame 11. Therefore, since the inner space 19 of the
maék protective devicg 20 communicates with the outside
fLS_’ through the air passage 16 so.that air in the mask
protectivé device 20 moves in and out through the air
passage 16, the thin film 12 neither swells nor dents
even with changes in atmospheric pressure and/or in
temperature and the optical characteristics of the film
20 is thus never affected.

Even when air moves in and out of the mask
protedtivé device, dust and other particles intending to
entei with air flow can not reach the inside of the mask
protective device because the air passage is curved and

25 the side walls of the air passage are made of adhesives,
'thereby preventing the entrance of dust and other

particles.



at the discontinuity to cross the wide string-like bead 15 42 in the

direction of connecting the inside and the outside of the franme 11.
The mask protective device 40 is nmounted on the surface of the mask
17 as shown in Fig. 13 and bonded to the mask 17 by the string-1like
bead 42 formed by 20 appl yi ng the adhesives 13 on the end face 11b of

t he frame 11. In this connection, since the top of the - curved
groove of which side walls are portions fﬁzéfya string-like bead 42 is
cl osed by the mask 17, the groove- becones an air passage 43 all ow ng

the comuni cation 25 .belieen s,d 154 dhd i bR Oladited rage 11

Therefore, since theinner space of the ma protective device 40
CO”“U“'CateS‘Méé&agaidaﬂéa<¥he second embodiment, before applying the

adhesives 13 on the end face lla at the one bpeniﬁg of
the frame 11 to form the string;like beads 145, 14D,

5 ..pressure-sensitivé adhesives 18b are previously applied
thinly to the whole surface of the end face lla of the
frame 11.to form a pressure-sensitive adhesive layer on
the bottom face of the curved groove 15. It is
preferable because the pressure-sensitive adhesive layer

10 improves the efficiency of trapping foreign matter
intending to enter into the mask protective device 20
through the air passage'16. It should be understooa
that it is also enough to apply the pressure-sensitive
adhesives to only such a range as to form the

:ls_‘ ﬁreSsﬁre—sensitive adhesive léyer on the bottom face of

‘ the air passage 16.

As another alternative of the mask protective
device 20 according to the second embodiment,
.pressure;sensitive adhesives 18c are previously applied

20 thinly to an inner peripheral surface of the transparent
thin film 12 to be put on the string-like beads 14a, 1l4b
and the periphery with the pressure—sensitive adhesives
18c thereof is put on and bonded to the string-like
beads 1l14a, 14b so as to form a éressure-sensitive

25 adhesive layer on the top inﬁer face of the air passage
16; thereby improving the efficiency of trapping foreign

matter intending to enter into the mask protective



- 30- - thrdugh the air passage 43 so that air in the nﬁsk

protective device 40 noves in-and out through the air - passage 43, the
thin film12 neither swells nor dents even with changes in

at nospheric pressure and/or in 5 tenperature and the optical
characteristics of the film I's thus never affected. Even
when air noves in and out of the mask _ protective device, dust and

ot her particles intending to . enter_w4th air flow can not reach the

i nside of the mask 10 protective device’ because the air passage is
curved a : ind [ RARAGE ar ATagde Of

adhesi ves, t heragggp%r 2\?e§ﬁi?gg?hcegheetn{%?£$ of dug't% 'angL s‘Ooc:Eahseer

particles.  also, itAYsPRrRhigH R laphisf tHee gRsdeudediRaidvmawievi ce 40
15 according to the fourth enbodi ment, before applying the
adhesives 18c to only such a range as to form the
pressure-sensitive adhesive layer on the top inner face
5 . of the air passagé 16. -

In addition, in the combination of these
alternatives of Fig. 8 and Fig. 9, the air passage 16 of
which side walls are the string-like beads formed on the
end face lla of the frame 11 may have pressure-sensitive

10 adhesive layérs on both the bottom face and the top
inﬁer face thereof. Accordingly, further-improvement in
thé trapping efficiency can be expected.

[Third Embodiment]

Fig. 10 shows a part bf a frame 11 in a mask

:l5,’ protective device 30 according to the'third embodiment

) of the present invention. The mask protective device 30

- of. this embédiment comprises a relatively wide
string-like bead 31 formed in a single line in the width
direction all around the end face lla of the frame 11 by

20 applying adhesives 13. The string-like bead 31 has at
least one discontinuity. The discontinuity 32 is formed
as folloﬁs.

As shown in Fig. 10, at the discontinuity 32, a
recess 32a is formed to dent just like a bay in one end

25 of the string-like bead 31 along the center line thereof
and a tail portion 32b is fofmed to project just like a

peninsula on the other end facing the one end in such a



adhesives 13 on the end face 11b at the ot her openi ng of the frane 11

to formthe string-like bead 42, pressure-sensitive adhesives 18 are
previ ously applied thinly to the end face 11b of the frane 11 to form
a 20 pressure-sensitive adhesive |ayer at |east on the bottom -~ face
of the curved groove 43. It is preferable because t he o
~pressure-sensitive adhesive | ayer inproves the efficiency of trapping
foreign matter intending to enter . 1ngp 1he mask protective device 40
through the air 25 passage 43. " By the way, the mask protective

?ﬁ\é' ce 40 accogdind@r that fthd heidaurds *@@Gﬁm 3%a tihe @ldetant tiven of
that of the tail portion 32b. The tail portion 32b on
the other end of the string—like.bead 31 is entered into
the recess 32a without any contact between the outer

5 _ surface of the tail portion 32b and the inner surface of
the recess 32a as shown.in Fig. 10.

There is therefore a U-shaped curved groove 33
between the inner surface of the recess 32a and the
outer surface of the tail portion 32b, of which one end

10 33a communicates with the inside-of the frame 11 and the
ofher end 33b communicates with the outside of the frame
11.

‘After setting a transparent thin film 12 in such a

position as to close the one 6pening of the frame 11,

_;5_= the Qeriphery of the transparent thin film 12 is put on
.and bonded to the wide string-like bead 31 which is made
of the adhesives 13 linearly applied on the end face lla
of the frame 11. In this connection, since the top of
the curved groove 33 formed at the discontinuity 32 of

20 the string-like bead 31 is closed, the groove 33 becomes
‘an air passage allow1ng the communication between the
inside and the outside of the frame 11 through the both
ends 33a, 33b.

Just liké the first émbodiment, the mask protective

25 device 30 according to the third emﬁodiment is also
disposed on the surface of the mask 17 and is fixed to

thé surface of the mask 17 by pressure-sensitive



present invention as shown in Fig.-13 and Fig. 14 is a

carrying out this invention in actual practice. The reasons are as

foll ows. Dusts adhering

by bl ow ng,

(frame 11).

reticle i.e.

mask 17 so that

15 when dusts adhering on the pellicle film12 are renoved by
bl ow ng, the pédhnhnet egadend trey erasioneEotEdtive device f3@me 11.

10

15 ¢

20

25

communicates with the outside through the air passage so

. that air in the mask protective device 30 moves in and

out through the air passage, the thin film 12 neither

swells nor dents even with changes in atmospheric

pressure and/or in temperature and the optical

characteristics of the film is thus never affected.

Even when air moves in and out of the mask
protective device, dust and other particles intending to
enter with air flow can not reach the inside of the mask
protective device because the air passage is curved and
the side walls of the air passage are made of adhesives,
thereby preventing the entrance of dust and other
particles.

As the mask protective device 30 according to the
third embodiment, the discontinuity 32 with the curved
groove 33 crossing the wide string-like bead 31 in the
directidn of connecting the inside and the outside of

the frame 11 may be designed in a large variety of

| configurations. As one of such configurations, the end

portions 3la, 31b of the string-like bead 31 are shifted

from the main track and arranged in parallel with each

other in predetermined length so as to form a groove 33

as shown in Fig. 11. As an alternative, the end.

portions 3la, 31b of the_string—like bead 31 may be each

best node for

on the pellicle film1l2 are normally renoved
5 -whereby the pellicle film212 oscillates. There is a
possibility that the pellicle film12 cones off the
bondi ng strength between the pellicle

frame 11 if the
film12 and the pellicle franme
However, in the mas)g protective device 40 according
10 to the enbodiment shown in Fig. 13 and Fig. 14, the string-Ilike
bead is fornmed ghediRed iap1dfed R Y radBUNL the end CEde iTIES i aghe Wi th the
, the pellicle film12 can securely bonded
to the end facether opdhillte df amfe ¥irdne tle. aditestefsrd,l. sites eflose, even



[ Fi ft-h Enbodi nent ] Fig. 15 partially shows a nmask protective
device 50 20 according to the fifth enbodi nent of the present

i hvention. The mask protective device 50 of this enbodi ment is a
conmbi nation of the first- enbodi nent and t he fourth enbodi nent.

That is, a first string-like bead 51 is formed on 25 the end face 1la at
one opening of the frame 11 by appl yi ng adhesives all around the end
face 1lla. A transparent thin film_124 s disposed to close the one

- 32 - opening of the franme 11 and 'the periphery of the thin

film12 is bondggmea tiff d IHEdk Sk Gdritigyirestidnl so that the end
portions 3la, 31lb seem to be engaged with each other so
as to form a groove 33 as shown in Fig. 12.
As an alternative.of'the mask protective device 30
5 . according to the third embodiment, before applying the
adhesives 13 on the end face lla at the one opening of
the frame 11 to form the string-like bead 31,
pressure-sensitive adhesives are previously applied
thinly to the whole surface of the end face lla of the
10 frame 11 to form a pressure-sensitive adhesive layer at
least on the bottom_féce of the curved groove 33. It is
preferable because the pressure-sensitive adhesive layer
improves the efficiency of trapping foreign matter
.intending to enter into the mask protective device 30
:15_5 through the air passage 16._ It should be understood
. that the pressure-sensitive adﬁesives are not
necessarily applied all around the end face 1lla and it
is enough to apply the pressure-sensitive adhesives to
only a rahge where the discontinuity 32 of the
20 string-like bead 31 ekfend.

Just like the glternative of the first embodiment
shown in Fig. 5 or the alternative of the-second
embodiment shown in Fig. 9, pressure-sensitive adhesives
may be previously applied thinly to an inner peripheral

25 surface of the transparent thin film 12 to be put on the
stfing-like bead 31 and-thé periphery thereof is put on

and bonded to the string-like bead 31 so as to form a



appli-ed on the end face 1la of the franme 11 in such a - manner that the
thin film21l2 is spread.. As the thin 5 film12 is put on and bonded to
the first string-1like bead 51 as nentioned above, a curved groove

f or med between lines of the first string-like bead 51 becomes a

air passage 52 allow ng the comunication. between the I nside and the
outside of the franme 11 because the top 10 of the curved groove is
~closed by the thin film On the . at hand, adhesives for bondi ng
the frame 11 to the mask are also applied all around the end face 11b

at the  OoLhg LRI Gitivee ardrfaaavu 1R Y i MY Ehisee ofske
strlng i ke bead 53 by the adhesi ves. The mask protective device

50 is nounted F the air pauddace tm‘extélgz niadechAres HwwE ficiency Dand
bonded to the mask 17 by the second string-like bead 53 formed by

l'inearly appl yitigppitigadivasiives nattdre oreridicey tkh egfter inta hehd rmemsk 11.
In this connection, since the top of the
protective dev1ce 30 through the air passage.

5 . In this case also, in the combination of these
alternatives, the air passage of which side walls are
portions of the string-like bead 31 formed on the end
face 1la of the frame 11 may have pressure-sensitive.
adhesive layers on both'the bottom face and the top

10 inner face thereof. Accordingly, further imﬁrovement in
the trapping efficiency can be expected.
[Fourth Embodiment]
Fig. 13 partially shows a mask protectiveldevice 40
'according to the fourth embodiment of the present
15 - invéqtion. In the mask protective device 40 of this
embodiment,-the periphery pf a transparent thin film 12
is bonded to an end face lla at one opening of a frame
11 by adhesives 41 applied on the whole surface of_the'
end face lla in such a manner that the transpareﬁt thin
20 film-lz closes the opening of the frame 11.
On the other hand, adhesives for bonding the frame
11 to the mask 17 are applied all around an.end face 11b
at the other opening of the frame 11 in such a manner as
'to form a string-like bead 42. 1In this.case, the
25 string-like bead 42 formed on the end face 1llb at the
otﬁer opening of the frame 11 may be fo:med in a helical

shape just like the first embodiment shown in Fig. 1.



20 CurVed groove of which side malls are portions of the

string-like bead 53 is closed by the nask 17, the groove : becones an
air passage 54 allow ng the communication ° bet ween the inside and the
outside of the frane 11. Therefore, since the inner space 19 of the
mask 25 protective device 50 conmuni cates with the outside t hr ough
the air passages 52, 54 so that air in the nask protective device 50
noves in and out through the air 29 -
33 - passages 52 54, the thin film12 neither swells nor dents

even with changﬁ%l@t@iﬂ@spiﬂﬁélﬁeaaeaﬁuxas agdkerve formkd LAMRGLALYREsand

the optical characteristics of the ¥ I mis thus never affected.
arranged inside and outside in parallel with each other
in such a manner as to have respective discontinuities
in different places so that the discontinuities become

5 . openings of a groéve for communicating with the inside

and the outside of the frame 11'just like the second
embodiment as shown in Fig. 6.

Just 1ike the third embodiment as shown in Fig. 10,

Fig. 11, and Fig. 12, in this fourth embodiment, one |

10 string-like bead 42 is formed in a single line in the
width di:ection all around the end face 11lb of thé frame
11 by applying adhesives in such a.manner as to have at
‘least one discontinuity. A.curved gfoove can be formed
at the diséontinuity to cross the wide string-like bead

15 * 42 in the direction of connecting the inside and the

outside of the frame 11.

The mask protective device 40 is mounted on the
surface of the mask 17 as shown in Fig. 13 and bonded to
the mask 17 by the string-like bead 42 formed by

20 applyving the adhesives 13 on the end face 11b of the
framé 11. In this connection, since the top of the
curved groove of which side walls are portions of the
string-like bead 42 is closed by the mask 17, the groove
becomes an air passage 43 allowing the communication

25 between the inside and the outside of the frame 11.
Thérefore, since the inner space 19 of the mask

protective device 40 communicates with the outside



5 Even when air noves in and out of the mask protective

devi ce, dust and other particles intending to enter with air flow can
not reach the inside of the mask protective device 50 because the air
passages are curved and the side walls of the air passages are nade
of 10 adhesi ves, thereby preventing the entrance of dust and ot her
particles. In the mask protective device 50 according to the
fifth enbodi ment, the string-like beads 51453 forned on t he end
faces 1la, 11b at both the openings of the frame 15 11 -may be forned in

helical shape. Jt'cljﬁlogflhkechteh%zf; rp'selssa e 4FHRPAHRN SO tHe Rigei 1. The

string-like be may a so be forned in tw |ines arranged

i nsi de and rotidctide idendaldeindVdd) BAGEhOR dHrduh endreaner as
to have respective discontinuities in different places 20 so that the

di sconti nui ti epaeeeeRr peRiHY i FiNMAZE neither WweldBNHE adémgs Wi t h
the inside and the outside of the
even with changes in atmospheric pressure and/or in
5 . temperature and tﬁe optical characteristics of the film
is thus never affected.

Even when air moves in and out of the mask
protective device, dust and other §articles intending to
.enter with air flow can not reach the inside of the mask

10 protective device 40 because the air passage is curved
and the side walls of the air passage are made of
adhesives, thefeby preventing'the-entrance of dust and
other particles. |

As an alternative of the mask protective device 40

:;5_* according to the fourth embodiment, before applying the

. adhesives.13 on the end face 1llb at the other opening of
the frame 11 to form the string-like bead 42,
pressure-sensitive adhesives 18 are previously applied
thinly to the end face 1lb of the frame 11 to form a

20 pressure—sensitiﬁe adhesive layer at least on the bottom
face of the curved groove 43. It is preferable because
the pressﬁre—Sensitive adhesive layer improves the
efficiency of trapbing foreign matter intending to enter
into the mask protective device 40 through the air -

25 passage 43.

| By thée way, the mask protective device 40 according

to the fourth embodiment or the alternative of the



frame 11 just |ike the second enbodi nent as shown in Fig. 6.
In addition, just like the third enbodinent as 25 shown in Fig. 10, Fig.

11, and Fig. 12, in this fifth enbodi ment, string-like beads 51, 53
may be each forned in a S|ngle line in the width direction all around
t he - 34 - end face 1lla, 11b
of the frame 11 by applying adheS|ves I n such a manner as to each
have at | east one : di scontinuity. ngied grooves can be fornmed at the
discontinuities to cross the wide. string-Iike beads 51, 5 53,

respectively, | ?eggﬁtd&h%ﬂt‘l’?orpfascm i Fike 13 and Higle 1and d ke

outside of the trane
best mode for carrying out this invention in actual

pracfice. The reasons are as follows. Dusts adhering
on the pellicle film 12 are normally removed by biowing,
5 _,whereby-the pelliéle film 12 oscillates. There is a
possibility that the pellicle film 12 cbmes off the .
frame 11 if the bonding strength between the pellidle
film 12 and the pellicle frame (frame 11).
However, in the mask protective device 40 according
10 to the embodiment shown in Fig. 13 and Fig. 14, the
string-like bead is formed on a portion of fhe frame 11
to be in contact with the reticle i.e. mask 17 so that
the pellicle film 12 can securely bonded to the end face
of the frame 11 by thé adhesives 41. Therefore, even
.;51‘ wheﬁ“dusts adhering on the pellicle film 12 are remdved
by blowing, the pellicle film 12 never comes off the
frame 11.
[Fifth Embodiment]
Fig. 15 partially shows a mask protective device 50
20 adcording to the fifth embodiment of the present
inventipn. The mask protective device 50 of this
. embodimenf is a combination of the first embodiment and
the fourth embodiment.
That is, a first string-like bead 51 is formed on
25 the end face lla at one opening of the frame 11 by
' apélying adhesives all around the end face.lla. A

transparent thin film 12 is disposed to close the one



As an alternative of the mask protective device 50 according to the

fifth enbodi nent, not shown and j ust like the alternative of the
first enmbodi nent shown in 10 Fig. 4, before applying the adhesives 13 on
the end face 11la at the one opening of the frane 11 to formthe
string-1i ke bead 51, pressure-sensitive adhesives are previously
applied thinly to the end face 11la of the frame 11 to forma
pressure-sensitive adhesive |ayer at 15 ,Jeast on the bottom face of the
air passage 52. It is, preferabl e because the pressure-sensitive

adhesi ve Tayer opening Y QR4S i1 Ut Dhed 3D P AIY IR t er

I ntending to enfer | mask protective device through the air

passage 52. 2Q@iim 12 iAS riHidErtR ¢ nalddte Riridie ek geiesiive
device 50 according to the fifth enbodi nent, not shown and just |ike

the al ternativeppflidde dri rle D ddtRN11a of tHWWrdne Y. id,such a
pressure-sensitive adhesives are
manner that the thin film 12 is spread. As the thin
5 . film 12 is put onland bonded'tq_the first string-like
bead 51 as mentioned above, a curved groove formed
between lines of the first string-like bead 51 becomes a
air'passage'sz allowing thé communication between the
inside and the outside of the frame 11 because the top
10 of the curved groove is closed by the thin film. On the
other hand, adhesives for bonding-the frame 11 to tﬁe
mask are also applied all around the end face 11b at the
other opening of the frame 11, thereby fdrming'a second
string-like bead 53 by the adhesives.
A5 ¢ The mask protective device 50 is mounted on the
. surface of the mask 17 as shown in Fig. 9 and bonded to
the mask 17 by the second string-like bead 53 formed'by
linearly applying the adhesives on the end face 1l1lb of
thé frame 11. In this connection, since the top of the
20 curved gfoove of which side walls are portions of the
string-like bead 53 is closed by the mask 17, the groove
becomes aﬁ air passage 54 allowing the communication
between the inside and the outside of the frame 11.
Therefore, since the inner space 19 of the mask
25 protective device 50 communicates with the outside
thfough the air passages 52, 54 so that air in the mask

protective device 50 moves in and out through the air



previously applied thinly to an inner peripheral surface 25 of the

transparent thin film12 to be put on the string-like bead 51 and the
peri phery thereof is put on and bonded to the string-like bead 51 so
as to forma - 35-
pressure-sensitive adhesive |layer on the top inner face of the air
passage 52, thereby inproving the efficiency of trapping foreign
matter intending to enter into the , gé protective device 50 through
the air passage 52. In addition,“Similarly to the alternative of
t he - fourt te=gho [ g e n

appl ying the adﬁ%5| %égﬁﬂt & %ﬁefggghlfﬁié lghég%?ﬂék SAkiYs Bgﬁlng of

the frame 11 t(héﬁ%§né$@hsﬁifﬂgchéﬁﬁegeﬁﬁ a®mospheric pressure and/or

in temperature and the optical characteristigs of the
film is thus never affected.

5 . Even when aif moves in and out of the mask
protective device, dust and other particles intending to
enter with.éir flow can not reach the inside of the mask
protective device 50 because the air passages are curved
and the side walls of the air passages are made of

10 - adhesives, thereby preventing the entrance of dust and
other particles.

In the mask_protedtive device 50 according to the
fifth embodiment, the string-like beads 51,.53 formed on
the end faces 1lla, 1llb at both the openings of the frame

.15 7 11 may be_formed in helical shape just like the first
embodiment shown in Fig. 1. The string-like beads 51,
53 may also be formed in two lineé arranged inside and
outside in parallel with each other in such a manner as
to have respective discontinuitieé in different places

20 so_that the discontinuities become openings of a groove
for communicating with the inside and the outside of the
frame 11'jusf like the second embodiment as shown in
Fig. 6.

In addition, just like the third embodiment as

25 shown in Fig. 10, Fig. 11, and Fig. 12, in this fifth

embodiment, string-like beads 51, 53 may be each formed

in a single line in the width direction all around the



pressure-sensitive adhesives are previously applied 10 thinly to the end
face 11b of the frame 11 to forma pressure-sensitive adhesive |ayer
at | east on the bottom . face of the air passage 54. It is preferable
because . the pressure-sensitive adhesive |ayer inproves the

efficiency of trapping foreign matter intending to enter 15 into the
mask protective device 50 through the air passage 54. I n
al so the mask -protective device 50 of caurgg,_in t he conbi nati on of
these alternatives, the air passages ~of which side walls are the

string-like beadg %%ce5311a20 118 YEBGO A and faGsp1kdithg dhadidde

frame 11 may have pressure sensitive adhesive l'ayers on both the
bottom faces ang heH @P naMiRir faras tdwiredfave at 1Mepratengl y, further

| mprovenent in the trapping efficiency can be expected. 25
The possi bl e natikeds tafndicyi nCutedd Yrooiwged iden be formed at the
discontinuitieé to cross the wide string-like beads 51,
5 ;:53, respectively,'in thg direction of connecting the
inside and the outside of the frame 11.

As an alternative of the mask protective device 50
according to the fifth embodiment; not shown and just
like the alternative of the first embodiment shown in

10 Fig. 4, before applying the adhesives 13 on the end face
lla at the one opening of the frame 11 to form the
string-like bead 51, pressure-sensitive adhesives are

- previously applied thinly to the end face 1la of the
frame.ll to form a pressure-sensitive adhesive layer at

.15 ' least on the bottom face of the air passage 52. It is
preferable because the pressure-sensitive adhesive layer
improves the efficiency of trapping foreign matter
intending to enter into the mask protective device 50
throqgh the air passage 52.

20 As another alternative of the mask protective
device_SO according to the fifth embodiment, not shown
and just like the alternative of the first embodiment
shown in Fig. 5, pressure-sensitive adhesives are
previously applied thinly to an inner peripheral surface

25 of the transparent thin film 12 to be put on the

| stfing—like bead 51 and the periphery thereof is put on

and bonded to the string-like bead 51 so as to form a



beads as nentioned above on an end face of the frame in. t he mask
protective device include a nethod in which ' :

-~ 36 - - relatively thick adhesives are placed on the frane by.

using the printing technol ogy, a nmethod in which adhesi ves are pushed
out froma nozzle and linearly - placed just |ike drawi ng, and a net hod
In which after 5 applying adhesives on the whol e surface of the end face
of the frame in a predeterm ned thickness,gdisel ess portions of the
adhesives are renoved by cutting or the - like. In the mask

protective devigesQfrd Nendf AFOT £A%EE 1 08 ek F&P Qs e Stop OlnkEANPAGe

epoxy acryl ate, _
of the air passage 52, thereby improving the efficiency

'of trapping foreign matter intending to enter into the
mask protective device 50 through the air passage 52.

5 . In addition,'similarly to _the alternafivé of the
fourth embodiment shown in Fig. 14, before linearly
applying the adhesives on‘the end face 11b at the other
opening of the frame 11 to form the string-like bead 53,
preSsure-sensitive adhesives ére preﬁidusly applied

16 thinly to the end face 11lb of the frame 11 to form a
pressure-sensitive adhesive layér at ;east on the bottom
face of the air passage 54. It is preferable because
the pressure-sensitive adhesive layer improves the
efficiency of trapping foreign matter intending to enter

':;5."intobthe mask protective device 50 through the air
. passage 54.
In .also the mask protective deﬁice 50 of course, in
the combination of these alternatives, the air passages
of which side walls are the string-like beads 51, 53

20 formed on the end faces lla, 11lb of the frame 11 may
have pressure-sensitive adhesive layers on both the
bottom féces'and the top inner faces thereof. |
Accordingly, further improvement in the trapping
efficiency can be expected.

25 The possible methods of forming such sfring-like
bééds as mentioned above on an end face of the frame in

the mask protective device include a method in which



ur et hane acryl ate, polyester acrylate, and pol yethyl ene acryl ate may
be enpl oyed as adhesives for formng such a string-like bead.

Mor eover, for exanple, polystyrene and materials of 15 which base-pol yner
may be copol yner, polyisobutyl ene, ~ polyester resin, vinyl acetate
resin, ethylene-vinyl ' acet ate copol yner, and pol yet hyl ene phenoxy
resin may be enpl oyed as pressure-sensitive adhesives for formng the
pressure-sensitive adhesive layer on the_bggtomof the 20 curved groove
and for fixing the frame to the mask. Nor mal | y,

pressur e- sensi tigne AOREs) Veni &k Ci8hdSives ardbpPaéad 6aPake erphmBOB Ny
only with slight pressure w thout the aid of heat or catalyst. On

t he ot her. hand,usify agtespyentehgr tetnobbgy | ad étodein andiéne- pol yner
t ype adhesive) which hardens by chem cal reaction such as
pol ymeri zat i on,adhealicrssaitans, pasided heuti Eeomnateozale and linearly
placed jusf like drawing, and a method in which after
5 _ applying adhesives on the whole surface of the ‘end face
of the frame in a predetermined thickness, useless
portions of the adhesives are rémoved by cutting or the
like.
In the mask protective devices of the
10 aforementioned embodiments, for example, epoxy acrylate,
urethane acrylate, polyester acrylate, andlpolyethylene
acrylate may be employed as adhesives for forming such a
string-like bead. |
Morepver, for example, polystyrene and materials of
,;5_= whic@ base polymer may be copolfmer, polyisobutylene,
polyester resin, vinyl acetate resin, ethylene-vinyl
acetate copolymer, and polyethylene phenoxy resin may be
employed as pressure-sensitive adhésives”for forming the
pressure-sensitive adhesive layer on the bottom of the
20 curved groove and for fixing the frame to the
mask. |
Normally, pressure-sensitive adhesive refers to
material capable of bonding only with slight pressure
without the aid of heat or catalyst. On the other hand,
25 adhesive refers to material (Monomer and Pre-polymer
tyée adhesive) which hardens by chemical reaction such

as polymerization, condensation, and the like, material



-37- . (sol ution and enul sion type adhesive) which hardens by

vapori zation of solvent or dispersion nedium and material (hot-nelt
adhesi ve) whi ch hardens by cooli ng. The hardening of these naterials
results fromforces of 5 drawi ng nutual |y between nol ecul es of adhesive
and not ecul es of adherent. : Though the string-like bead is
formed by adhesives in the aforenentioned enbodi nents, the sane effect
‘can " be obtained with pressure-sensiti adhesi ves instead of 10 the
adhesi ves. Though the pressure-sensitive'aé?esives are applied on the

end face of the JJAMBIH M8 emulsiBR'LPPE" ¥aRbsibe) 1iRISAREDEABI Byf i I M

in order to form
' vaporization of solvent or dispersion medium, and

material (hot-melt adhesive) which hardens by cooling.
The hardening of these materials results from forces of

5 . drawing mutually between molecules of édhesive and
molecules of adherent.

Though the string-like bead is formed by adhesives
in the aforementioned embodiments, the same effect can
be obtained with pressure-sensitive adhesiveslinstead of

10 the adhesives. Though the pressure-sensitive adhesives
- are applied on the epd face of the frame or the
periphery of the transparent thin film in order to form
the pressure-sensitive adhesive layer on the bottom face
or the top inner face of the air passage in the above
:15 * embodiments, adhesives may be employed instead of the
. pressure-sensitive adhesives.

As described above, according to the mask
protective device of the preseht invention, when
adhesives or pressure-sensitive adhesives for fi#ing a

20 transparent thin filﬁ to one or both of eﬁd faces of a
frame, the size of which is set to surround a mask
pattern,.or fixing the frame to a mask surface are
applied to form a string-like bead on the end face of
the frame, a curved grbove of which side walls are

25 portions of the string-like bead is formed in such a
maﬁner as to allow the communication between the inside

and the outside of the frame. 1In this connedtion, as



.the pressure-sensitive adhesive |ayer on the bottom face or the top
I nner face of the air passage in the above 15 enbodi nents, adhesives nmay

be enpl oyed instead of the pressure-sensitive adhesives.

As descri bed above, according to the mask protective device of the
present invention, when adhesives or pressure-sensitive adhesives for
fixing a 20 transparent thin filmto one or both of end faces of a

frame, the size of which is set to surroungga_mask pattern, or fixing
the franme to a nmask surface are applled to forma string-like bead on
the end face Ofi%he thid N1 1 a8, pdt o VR IFPONE &F mqha&dgraeébﬁlaée
25 portions of the string- Ilke bead is fornmed in such manner as

to allow the cofegiieald ofiBed WesNthdemdSik] dehe top @fndtﬁaec@wéade of the
frame. In this connection, as
groove is closed so that the curved groove becomes an
air passage. By the presence of the air passage, the
5 . inside of the_mask protecti&e device is prevented from
being hermetically sealed when it is mounted on the.
mask, thefeb& preventing the expansion and contraction
of air in the mask protecfive device due to changes in
atmospheric pressure and/or in temperature. Therefore,
10 the thin film spread on the frame is prevented from
'swelling or denting due to changes in atmospheric
pressure and/or in temperature with the result that the
thin film is not damaged and the optical characteristics
.of the £film can be kept well in conforﬁity to the
.15 * designed level.
. Industrial Applicability
The present invention is effective as a cover for
guarding a mask or reticle, which ié used for
photolithography in manufacturing proceSses of an

20 integrated circuit, from dust and other particles.
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éG7 Abstract

A mask protecting device which is constructed such
that a transparent, thin film (12) is mounted and stretched -
to cover one opening of a frame body sized to surround a
mask pattern. Bonded to an end surface (11a) on one
opening side of a frame body (11) by means of an
_ adhesive (41) applied on the entire end surface (11a) is a
peripheral edge of the transparent, thin film (12) to cover
the opening. Also, formed on an end surface (11b) on the
other opening side of the frame body (11) by an adhesive,
which is applied on an entire periphery of the end surface
(11b) of the frame body (11) to bond the frame body (11) -
to a mask (17), is a linear bead (42), The linear bead (42)
provided on the end surface (11b) on the other opening:
side of the frame body (11) can be formed in various
configurations such that it is formed spirally or in parallel
inside and outside to be discontinuous in different
positions so that such discontinuous portions serve as
communication ports between inside and ountside. When .
the mask protecting device (40) is placed on a surface of .
the mask (17) to be bonded by means of the linear bead
(42), which is formed by linearly applying an-adhesive - -
(13) on the end surface (11b) of the frame body (11),
curved grooves (42) formed with, the linear bead (42) as side walls thereof are closed at top portlons thereof by the mask (17) to become .
communication passages (43) between inside and outside the frame body (11). Accordingly, an inner space (19) in the mask protecting
device (40) communicates to inside and outside through the communication passages (43) to eliminate expansion or collapse of the thin film
(12) to prevent damage to the thin film (12) and generation of optical dlsadvantages since air within the mask pronectmg device (40) ﬂows
inside and outside through the communication passage (43). _




15" _designed level . Industrial Applicability - The present

invgntion is effective as a cover for guarding a mask or .reticle,
wWhi ¢h (S @9eEEHpr - phot ol i t hogr aphy in manufacturing processes of an’.
20 |ntegrated circuit, fromdust and other particles.
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