Gas filling apparatus for photomask box BACKGROUND OF THE
INVENTION 5 1. Field of the Invention [0001] The present invention
relates to a semiconductor equipment, and more particularly to a gas
filling chamber structure in gas filling apparatus for photomask box or
wafer transport container. 10 2. Description of the Related Art [0002] The
photomask boxes are used in the semiconductor manufacturing process
for conservingfhotomasks to properly project them from contacting air or
being poIIute%?%@@\mgn%sm "E%ﬁg orfel BEWB@mﬁéﬂﬁih&Xln
advanced semiconductor factories, the cleanliness of the photomask
boxes are demanded to 15 be better than Class 1, which is the
requirement of Standard Mechanical Interface (SMIF), an IC
manufacturing standaré-keep g\ B o dett¥inask Gfvhe pod.

5 1 [jgi;O?;] gowever, in order to further improve the yield of product and
: e rication, not only should the requirement on
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leanliness be met, but the_pollution brought by exterior gases should
W@é beﬁﬁ?nﬂﬁ%ﬁntsl%%%@rifﬁia%%@z@ it deeires@itEmenin and more
air; first, outgassing from photomask boxes fabricated with polymer
pafﬁéﬁ%lr?é& iha Q@&%FQ&E&F@@%@%f@@%@d%ﬁ@ﬂﬁiﬁn@am&tuy &dr photomask
residual chemical solution on the surface of photomasks. These
DO RS AR GRSPOThRSIRIBSHgging effect on the surface of photomasks,
make the photomasks unusable and become scrap, and thus increase
the fabrication cost. i [0004] Therefore, to fill the photomask box with gas

such as nitrogen or other
2. Description of the Related Art

[0002] The photomask boxes are used in the semiconductor manufacturing
process for conserving photomasks to properly protect them from contacting air or
being polluted by ldust when being transported between machines. In advanced
semiconductor factories, the cleanliness of the photomask boxes are demanded to
be better than Class 1, which is the requirement of Standard Mechanical Interface
(SMIF), an IC manufacturing standard keeping the level of cleanliness of the pod.

[0003] However, in order to further improve the yield of product and reduce the
cost of fabrication, not only should the requirement on cleanliness be met, but the
pollution brought by exterior gases should also be eliminated. Such exterior gases
have two sources other than air; first, outgassing from photomask boxes fabricated
with polymer materials and second, volatile gas produced by diminutive quantity of
residual chemical solution on the surface of photomasks. These unexpected gases
produce fogging effect on the surface of photomasks, make the photomasks

unusable and become scrap, and thus increase the fabrication cost.
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inert gases is one of the methods to solve the problem of fogging effect on
the photomasks. Yet how to speedily and effectively fill the
above-mentioned gases into the photomask box so that the photomasks
placed in the photomask box can be 5 kept in isolation from the air and
other exterior gases and transformation of photomasks due to contact
[QG84hir cAherefaveided(id thee cihsitpoabiatmxrevitly gasesisdio be hittbgen or other
_developed. BRIEF SUMMARY OF THE INVENTION 10 [0005] In view of
InpE g66¢s risentionet! ihe bratindactpresbret iheemioblgno\dfideggiggseffect on the
filling apparatus for photomask box, especially the structure inside the
PhmiegnaplssniYet, amicle spebiéily thodsfetiivpheiiilyhansbeatelnthtibeed gases into
photomask box with inert gas, the flow of which brings away dust on the
thenbhotersrslhipyLoathat eomtitoomeskiz glaapdrientiidtepntdhemsk box can be
photomask box and thus eliminates the problem of fogging effect of
kepfoibmiasielimoritein ptheosis, srelpatbent exteritongfisstspravitidsaasgfosmation of
filling chamber structure of filling apparatus of particular gas, comprising a
phetentieskgedite tovisiehtacinoiinteir @athbeeniideal &em eickaidgashat currently
filling chamber through a plurality of protrusive elements, a fool-proof
nerdsctd henicitherideisioped.in the inner side area of said retention device
through a plurality of protrusive elements, a gas filling and exhausting
device, which is coupledly disposed in the inner side area of said
fool-proof device, and an operatable clamping device, which is coupledly
disposed on the perffREzEl SiddMASRNIQBEST HENNCENTIONAN
interposedly deployed with part of said retention device. 2

[0005] In view of the above mentioned problems, the present invention provides
a gas filling apparatus for photomask box, especially the structure inside the filling
chamber, which enables the user to speedily and safely fill the photomask box with
inert gas, the flow of which brings away dust on the photomasks and gas and
volatile chemical vapor emitted by the photomask box and thus eliminates the
problem of fogging effect of photomasks. For this purpose, the present invention
first provides a gas filling chamber structure of filling apparatus of particular gas,
comprising a retention device, which is mounted on the peripheral area of said gas
filling chamber through a plurality of protrusive elements, a fool-proof device, which
is disposed in the inner side area of said retention device through a plurality of
protrusive elements, a gas filling and exhausting device, which is coupledly
disposed in the inner side area of said fool-proof device, and an operatable
clamping device, which is coupledly disposed on the peripheral area of said gas

filling chamber and interposedly deployed with part of said retention device.
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[0006] The present invention then provides a gas filling apparatus for
photomask box to fill a photomask box with at least one particular kind of
gas; wherein the photomask box has a cover member, on which are
disposed a plurality of through holes and a plurality of recesses to couple
with the gas filling chamber. The gas 5 filling chamber comprises a
[096RIity i srparmbinertientt)enpliesidy obseas itling|Epedretementshotomask
a gas inlet device, and a gas outlet device, which are all fixedly disposed
bex tadioramalomaskdporevyts alilrpshanbepavibelmirkitie glugatityvdfierein the
recesses and the plurality of first pillared elements are fool-proof designs:
Phaiemask bastoarakaoygiptaeerirthavhichfiireg dispokst, 2ptiralftthef through
plurality of first 10 pillared elements is correspondingly embedded into the
helgs cad riiplyialiiaint sfcessesstss cospltivitly thegast filksgahhpiberedhe gas
_element props against each side of the cover member, and the gas inlet
filllagicbainbenseapdsteriplicality o fricgiguitieetdasid memts poptingiyy of second
coupled with the plurality of through holes on the cover member of the
Pilacdalarets, BJas0TiET e viasamdne o itikhelepiovjdelsichgas: all fixedly
filling apparatus for photomask box to fill a photomask box with at least
dispesesrecuthe kiaitomyasfasamfribiagasfilingutitirebereificercir; ahts@lurality of
panel, and a plurality of gas filling chambers, wherein said gas filling
regraptscrod dheppikualiplwblitgtasiiesegrelensard selesventspropfutalityraf: when the
second protrusive elements, a gas inlet device and a gas 20 outlet device,
phafeixasly dieydsedlarethdrbtergasiiiting aterichgas dillisg shamebprgrality of first
When a photomask box is placed in a gas filling chamber, the plurality of
Pilirsechrbemsints dfe rames poodieghyndmbaiddsideinie trenisopregpagaing fierality of
peripheral of said photomask box, and the gas inlet device and the gas
reogecsicofpeatively, at least a second pillared element props against each side of

the cover member, and the gas inlet device and the gas outlet device are
respectively and correspondingly coupled with the plurality of through holes on the
cover member of the photomask box.

[0007] The present invention further provides a gas filling apparatus for
photomask box to fill a photomask box with at least one particular kind of gas,
comprising a manipulative interface, a control panel, and a piurality of gas filling
chambers, wherein said gas filling chambers comprise a plurality of first protrusive
elements, a plurality of second protrusive elements, a gas inlet device and a gas
outlet device, all fixedly disposed on the bottom surface of said gas filling chambers.
When a photomask box is placed in a gas filling chamber, the plurality of first
protrusive elements and second protrusive elements prop against the peripheral of
said photomask box, and the gas inlet device and the gas outlet device are

respectively and correspondingly coupled with a through hole device on the bottom
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respectively and correspondingly coupled with a through hole device on

the bottom 3 surface of the gas filling chamber. [0008] In addition to

photomask boxes, the features of the present invention can also be

applied on wafer transport containers. [0009] The gas to be filled in the

present invention can be nitrogen, any kind of 5 inert gases, dry cold air,
sedassriihadofibneebrmbssd gases that are less active. Brief

Description of the Drawings Fig. 1 is a perspective view illustrating the gas
[00R8Y appadditien phetwiemrgokoxendberfhajutesnd thalpdsaahirofention can

the invention. Fig. 2 is a perspective view illustrating the gas filling
algRhsrpRiad e gasaitnigaapparaeentaimgsl. Fig. 3 is a top view

illustrating the relationship between the elements inside the gas filling
[0Q08hberde srarig focofikednmdunmsasentrievantintioraanteaniinogemaaky kind of
~ box. 15 Fig. 4 is a front view illustrating a first state of the clamping
inglé rAaRes MADh LRl brithearhoiliigdtambepihdigc2aRpd jmadsotitat are less

view illustrating the clamping elements in Fig. 4 propping against the
agifystomask box after the photomask box is put in the gas filling chamber of

the gas filling apparatus according to one embodiment of the invention.

20 Fig. 6 is a schematic view illustrating the control panel and the display

screen of the gas filling apparatus as shown in Fig. 1. Fig. 7 is a

schematic view illustratiay cegendiling apparatus

Fig. 1 is a perspective view illustrating the gas filling apparatus for photomask box
according to one embodiment of the invention.

Fig. 2 is a perspective view illustrating the gas filling chamber of the gas filling
apparatus in Fig. 1.

Fig. 3 is a top view illustrating the relationship between the elements inside the gas
filiing chamber according to one embodiment of the invention and a photomask box.

Fig. 4 is a front view illustrating a first state of the clamping elements mounted on
the gas filling chamber in Fig. 2.

Fig. 5 is a front view illustrating the clamping elements in Fig. 4 propping against
the photomask box after the photomask box is put in the gas filling chamber of the
gas filling apparatus according to one embodiment of the invention.

Fig. 6 is a schematic view illustrating the control panel and the display screen of
the gas filling apparatus as shown in Fig. 1.

Fig. 7 is a schematic view EJIuStrating the ‘control panel of the gas filling apparatus
as shown in Fig. 1.

Fig. 8 is a schematic view illustrating the ion generator mounted on top of the gas



as shown in Fig. 1. Fig. 8 is a schematic view illustrating the ion generator
mounted on top of the gas 4 filling chamber as shown in Fig. 2.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS [0010] The
present invention mainly discloses a structure of gas filling 5 chamber in
gas filling apparatus, therefore some parts of gas filling apparatus
figtrinelesaaertne ghevilliingfogadber such as the overall structure of the
gas filling apparatus or the control panel can all be made using current
techniques ANdIWALAES D SORIEEINIBERBDEHERR ED v BoDdiagne
included in the following are not completely drawn according to the real
size and are only used 10 to demonstrate features related to the present
invention. [0011] Referring to Fig. 1, a diagram showing the gas filling
api®4t@ls 1 Trephmeanisinvextimeondaigiio diselesdsodimstntictlitee of gas filling
invention, the gas filling apparatus 1 includes a manipulative interface 11,

5 twegaRtMinD cranfibitg Bppasniid 2theantbeecontre pane! 48 gHemimdheparatus
mentioned number of the 15 manipulative interface, the gas filling
chegnbeiedntd thirecgas dilirap elbambexeuyblifiad ths ivetwiiemandadf the gas
limited by the present embodiment. [0012] Referring to Figs. 2 and 3,
wiidhaebtiaigius os o tenagasdiihgachathber macey diseitodutent techniques
embodiment of the present invention. In the present embodiment, the gas
filkerg! cvBhibzr b Zmenpdetely emstvibeddtsoraoosn, fiic2diageamsRRAINEd in the
a photomask box 10 which is characterized in that the lower cover
mégtideintparthemafdnfrietetd dvithvatdeastding tecersraad aréantitee only used

10 to demonstrate features related to the present invention.
[0011]  Referring to Fig. 1, a diagram showing the gas filing apparatus 1 for
photomask box according to one embodiment of the invention, the gas filling
apparatus 1 includes a manipulative interface 11, two gas filling chambers 12a
and 12b, and a control panel 13. Herein, the mentioned number of the

15 manipulative interface, the gas filling chambers, and the control panels are
exemplified for illustration, and not limited by the present embodiment.
[0012]  Referring to Figs. 2 and 3, which are diagrams showing a gas filling
chamber according to one embodiment of the present invention. In the present
embodiment, the gas filling chambers 12a and 12b each provides a room for

.20 accommodating a photomask box 10 which is characterized in that the lower
cover member 101 thereof is formed with at least one recess and at least two
through holes on the bottom. However, it is preferable for the lower cover
member 101 to have three recesses and four through holes. Thereof, each of

the gas filling chambers 12a and 12b in the present embodiment includes at



10

15

20

through holes on the bottom. However, it is preferable for the lower cover

member 101 to have three recesses and four through holes. Thereof,

each of the gas filling chambers 12a and 12b in the present embodiment

includes at 5 least one first protrusive element 121, a plurality of second
protrusive elements 122, a plurality of clamping elements 123, at lest one
gdeaskpnefifshaitisixst elemeplsidial pMiaiQbyiaaignthemumsies elements
of each piece in the gas filling chamber corresponds to the design of the
phbigniaiiradityef liamgrinareleenchis2t8; aPledDetatiedsledetipiida,iand at least
as follows. [0013] In the present embodiment, the number of first
proftasBRSemifleht$24D1 BvimesihdheimbertsseCapabhrotemivin the gas filling
elements 122 is seven, the number of clamping elements 123 is two, the
nuBEHST eI TRRONdA Adsthwodesightiod thenpbotafrgasiotitetgak2ffing chamber
two. Three first protrusive elements 121 10 that are in cylinder shape are

fixbemy s doptailert dramiptiourfacesf@lmtgas filling chamber 12a.

They are triangularly positioned and respectively correspond to three

relQERL (nde dhewpiesenhetboiimantatecohirebener fistepoeoddes elements

101 of photomask box 10 in order to be embedded into the recesses of

théddwer tueer rifeenbemte offttse phiodomatkisteantbtheatfix the 156 seven, the

photomask box 10 to the bottom surface 120. What should be

empiisired plarpinghealetmented 23 i dwthdhph otamisek dfaetaranalsda is two,

be disposed on the upper cover member, and thus gas can also be filled

frenctheeuppeizsvel gasmbietsf tBd photonadnhax f4oieiRisaRShents 121

recess (not shown) is further disposed on the lower cover member 101 of

tHephateinesKinde 1 shapiemnefixedly disposed on the bottom surface 120 of gas
filling chamber 12a. They are triangularly positioned and respectively
correspond to three recesses (not shown) on the bottom surface of the lower
cover member 101 of photomask box 10 in order to be embedded into the
recesses of the lower cover member 101 of the photomask box and thus fix the
photomask box 10 to the bottom surface 120. What should be emphasized here
is that the recesses on the photomask box 10 can also be disposed on the
upper cover member, and thus gas can also be filled from the upper cover
member of the photomask box. Moreover, another recess (not shown} is further
disposed on the lower cover member 101 of the photomask box 10 to form a

- fool-proof design with the first protrusive elements 121 to make the fixing of the
photomask 10 on the bottom surface 120 directional.

That is to say, the incorrect assembling with the photomask 10 and the

situation that the through holes of the photomask box 10 are not aligned with the

gas inlets 124a and the gas outlets 124b can be avoided.
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20 fool-proof design with the first protrusive elements 121 to make the

fixing of the photomask 10 on the bottom surface 120 directional. That is

to say, the incorrect assembling with the photomask 10 and the situation

that the through holes of the photomask box 10 are not aligned with the

gas inlets 124a and the gas outlets 124b can be avoided. 6 [0014] On the

otH Hhind, Ppluthgtyobhreylinerdlie shasitypotresiiedetditented@asrotrusive
fixedly disposed on the bottom surface 120 of gas filling chamber 12a
selareaishifer preciedihdigpesed: emibeirhetinmeseraogin®-kifegas filling
second protrusive elements 122 are used as the above mentioned 5
biRsBRsiks Fot sieniingg agdmdtandimkshelal tighprphotdnesbddinikdt, seven
and fixing the photomask box 10 on the bottom surface 120 of gas filling
clatimier-lisg. sssentlcamirdsire Rlemieaist 622 secarstgradrtisivabove mentioned
element 122 to prop against each side of the photomask box 10. For
eXifiBlebiorksdes mignpingsagainrinthetsarishprep afotiag ibétofinststidmx 10 and
102a of the photomask box 10, two 10 second protrusive elements 122

pibfne Hiespheiemeskdosiye 002 tifeHeotihmteudakdd20 Oftgasstliogdchamber

protrusive elements 122 prop against the third side 102c of the .

phé@mzrrditsely, therone sbieast poe usicorsleprotti2 ptopmaydidstto prop

the fourth side 102d of the photomask box 10. [0015] Furthermor_e,

re3g ARG 1Bacly B encé ihe eveddrsaskiimk te RomisearpléStgassetetsd protrusive

124a is two and the number of gas outlets 124b is two, and the

dRiesRRNA JPFapinfetadaivst dhd diast aitets 02dbafatiresphotbtodbe box 10, two

disposition of through holes on the lower cover member 101 of

pheasmdskIstsusYeFgletents 122 prop against the second side 102b of the
photomask box 10, two second protrusive elements 122 prop against the third
side 102¢ of the photomask box 10, and one second protrusive element 122
props against the fourth side 102d of the photomask box 10.
[0015]  Furthermore, referring to Fig. 3, in a preferred situation, the number of
gas inlets 124a is two and the number of gas outlets 124b is two, and the
disposition of gas inlets 124a and gas outlets 124b correspond to the disposition
of through holes on the lower cover member 101 of photomask box 10, Fig. 3
demonstrates the size of longer side A1 of lower cover member 101, the size of
shorter side A2, the distance B1 between the center of a through hole on
photomask box 10 corresponding to either gas inlets 124a or gas outlets 124b
and the longer side of lower cover member 101, the distance B2 between the
center of said through hole and the shorter side of lower cover member 1 01, and

the distances C1 and C2 between the centers of two adjacent through holes. For

example, in one embodiment, both A1 and A2 are 196.014mm, B1 is 74.507mm,
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demonstrates the size of longer side Al of lower cover member 101, the

size of shorter side A2, the distance B1 between the center of a through

hole on 20 photomask box 10 corresponding to either gas inlets 124a or

gas outlets 124b and the longer side of lower cover member 101, the

distance B2 between the center of said through hole and the shorter side

of Rswiér (MK MEhidel 8 L2%RE. tRadSA e 30gTmnird2imemmbantiesbodiment,
centers of two adjacent through holes. For example, in one embodiment,

bdtRtAI Ahgans 1@r@.olﬁﬁ%q8ﬁfism$ B4 5078E07BmIisEB.B0 BN TM, C1 is
is 95mm, and C2 is 80mm. And in another embodiment, both Al and A2
ar&Psv1aRth{ B isi$8man A /H2a5¢ &BoANMI1be dasgned dade 196mm,
C2is 80mm. And Al and A2 can also be designed to be 196mm, B1 to be
3PP B I B R0 be R3S bimbeldBdm barsbBRtoe 90mm.
[0016] In addition, there are two gas inlets 124a and two gas outlets 124b

@&} ispdSeadiiting. Hoeseatarivee a29 iiaie §a44ilng dhandss tatiets 124b
that correspond to four through holes formed on the bottom surface of the

lofisd bodiEreeesben 1be betienprotineskdoiltha gesylitiiglelsarader 12a that
correspond to two of the four through holes (hot shown) on the bottom
sHeaEsersvie deverthprmbelesofouned onsiriisk bottard, surtaveoafathie lower
outlets 124b correspond to two other through holes (not shown) on the

b&RERT SupfaEe o blvel e ehatemasi brod 16 phwtogessiniets 124 a\datespond to
should again be emphasized here is that the purpose of disposing gas

inte ahthgdewitiveuah thelps dashabvok dntthellbottaassurtaechokitaver cover
be exhausted, i.e. outgassing, and clean gas to be filled, i.e. 15 intaking,

afieethepSibmhekeioxnadikbal tdrmret tvdvgdscautetpatiibgorrespond to two

other through holes (not shown) on the bottom surface of lower cover member
101 of photomask box 10. What should again be emphasized here is that the
purpose of disposing gas inlets and gas outlets on the photomask box is to allow
gas in the box to be exhausted, i.e. outgassing, and clean gas to be filled, i.e.
infaking, after the photomask box is fixedly connected with corresponding
elements of the gas filling chamber, and thus the number and disposition of gas
inlets and outlets in the present embodiment are not to limit the invention but
only for iilustrating an embodiment. And the clean gas filled can be nitrogen, any
kind of inert gases, carbon dioxide, dry cold air, other cleansed gases that are
less active, or the hybrid of any of the above gases.

[0017]  Furthermore, referring to Figs. 4 & 5, there are two clamping elements
123 fixedly disposed on the bottom surface 120 of the gas filling chamber 12a to
respectively prop against two opposite sides of the photomask box 10 for

avoiding any possible vertical shift of the photomask box 10 on the bottom
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elements of the gas filling chamber, and thus the number and disposition
of gas inlets and outlets in the present embodiment are not to limit the
invention but only for illustrating an embodiment. And the clean gas filled
can be nitrogen, any kind of inert gases, carbon dioxide, dry cold air,
other cleansed gases that are 20 less active, or the hybrid of any of the

ashiEgasER [pbihg carrlinsrhamkenige Hemeindis tlereping mlements 123
clamping elements 123 fixedly disposed on the bottom surface 120 of the

gL GiRAD RRAINECLARIE  StisEcEY @Y PBiop agaiashanisoprstitdisiadese 1234,
the photomask box 10 for avoiding any possible vertical shift of the
plROSIEdRB 3D o fiKid @ biesk B 8armmsba boldinpaerhd Aithg chamber

12a. Herein, the clamping elements 123 are a linkage mechanism, such

240078l r-baR{eenag; iseHRIh P ads80edingdp thehdigprsitivp3lf, the photomask
fixing block 123c and a holding rod 123d. [0018] Referring to Figs. 3 & 5,

abrdif prsiiedass8ilina shambsioldment Bihoxhemdhe wlotrssitingox 10 is
chamber 12a or 12b, when the photomask box 10 is put onto the gas

filRHy AHarfR easdibingahambarst2a s dsite Wefiesitorofusive elements 121 are
embedded into corresponding recesses on the photomask box 10, the

SEFOPRAYPEINR e HRARS TEDrRsgssaRv ol treprhgéimsatiehmripbetat second
of the photomask box 10, two clamping elements 123 respectively prop
afEHSiXR 19pseite Lidesospestialyornesk bagaiosyitthehepixinberal of the
blocks 123c, and the gas inlets 124a and gas outlets 124b are

rédjsietiank duvpld8.vine clargiog diemenisudR hokspentthelppoopraskinst two
box 10. Therefore, a particular clean gas can be injected into the
pRBRSIFARISeS T theoplpitneagkdionet§ 1itha thiedfixing blocks 123c, and the gas

inlets 124a and gas outlets 124b are respectively coupled with corresponding
through holes on the photomask box 10. Therefore, a particular clean gas can
be injected into the photomask box 10 through the gas inlets 124a and
exhausted through the gas outlets 124b.

[0018] Moreover, referring to Fig. 8, a diagram demonstrating an
embodiment in which the gas filling chamber 12a or 12b of the present invention
can further include an ion generator 125. In the present invention, the ion
generator 125 can be used to generate and emit ions to counteract the static
electricity effect in the gas filling chamber 12a or 12b. As for the disposing
number and position of ion generator 125, there is no limit applied in the present
invention, as long as the ion generator is disposed in proper space in the gas
filling chamber. For example, two ion generators 125 can be disposed in the gas
filing chamber 12a or 12b, wherein one ion generator 125 generates and emits

ions to counteract the static electricity effect in the gas filing chamber 12a or
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exhausted through the gas outlets 124b. 15 [0019] Moreover, referring to

Fig. 8, a diagram demonstrating an embodiment in which the gas filling

chamber 12a or 12b of the present invention can further include an ion

generator 125. In the present invention, the ion generator 125 can be

used to generate and emit ions to counteract the static electricity effect in

thd 2R riitheplapimoansratms. RS fepie itiepdaing!zo phettisaakdox through
position of ion generator 125, there is no limit applied in the present

infeftih (AtiGheWE IHe ispuiakaatdhs siafioseledrisibpeffephie thehshotomask

gas filling chamber. For example, two ion generators 125 can be

dif8&sed in the gas filling chamber 12a or 12b, wherein one ion generator

125 generates and emits_ions to counteract the static electricity effect in
thEPG28kiinfeteirmeia S0 othetwasdiie arpastge defatgrigtsmask box 10
emits ions into the photomask box through a tube (not shown) to

cAfsidipgie snacabadimerieithe inveninonhask abmarpogajve interface 11
Referring to Fig. 6, the gas filling apparatus 1 for photomask box 10 5

ad¥diding esesHe neBf eNesTgRNMIO B WIS idniputatireration activating
interface 11 which thereon assembles an emergency switch 111, two

opdittarmh Abavamng! bhident el gamilting mambees filimqoHatdersstRatively, a
and 12b respectively, a parameter setting display screen 114, and two

ISR MIRROES N hanias forase §ad. fand oharfiverintiteators 126 and 116 for
respectively. 10 [0021] The emergency switch 111 is used to cut off the
pm@e@%ﬁﬁgi‘}g)ﬁ gassfilidy aipbaPhuespentivelymergency, the

operation activating button 112 for
0021] The emergency switch 111 is used to cut off the power supply of the

gas filling apparatus 1 under emergency, the operation activating button 112 for
the gas filling chamber 12a is used to start the gas flowing inside the gas filling
chamber 12a, the operation activating button 113 for the gas filling chamber 12b
is used to start the gas flowing inside the gas filling chamber 12b, the flow
indicator 115 is used to monitor the gas flowing inside the gas filling chamber
12a, and the flow indicator 116 is used to monitor the gas fiowing inside the gas
filling chamber 12b.

[0022] Besides, the parameter setting display screen 114 is used to set
parameters such as gas flow rate, gas pressure, and gas filling time etc. and
monitor gas filling condition inside the gas filling chamber 12a and 12b.

[0023]  While the invention has been described by way of examples and in
terms of the preferred embodiments, it is to be understood that the invention is
not limited to the disciosed embodiments. To the contrary, it is intended to cover

various modifications and similar arrangements as would be apparent to those

10
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the gas filling chamber 12a is used to start the gas flowing inside the gas

filing chamber 12a, the operation activating button 113 for the gas filling

chamber 12b is used to start the gas flowing inside the gas filling

chamber 12b, the flow 15 indicator 115 is used to monitor the gas flowing

inside the gas filling chamber 12a, and the flow indicator 116 is used to
m&isithia giefl@Mind mrsiexaneplsas thiingrotrassiber RIMEIA22hccording to the
Besides, the parameter setting display screen 114 is used to set
pafaRedirsaiishaisthasingantine, gas ressushamabgathbiitgdimehatcof cylinder.
and 20 monitor gas filling condition inside the gas filling chamber 12a and
12bhevetespyihgeserpmad itionangs bded destribedduyidvay atexateglése broadest
and in terms of the preferred embodiments, it is to be understood that the
inlieiiBrelatinst lintite8%o the disctovpdsemizidinents. Twthifotioiaryaitd  similar
is intended to cover various modifications and similar arrangements as
walilaEeappdfent to those 10 skilled in the art. For example, the

protrusive elements according to the embodiments of the invention can

be in shapes other than that of cylinder. Therefore, the scope of the

appended claims should be accorded the broadest interpretation so as to
encompass all such modifications and similar 5 arrangements. 10 15 20

11

11
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WHAT IS CLAIMED IS: 1. A gas filling apparatus for photomask box used
to fill a photomask box with at least one particular gas, comprising a
manipulative interface, a control panel and a plurality of gas filling
chambers, wherein said gas filling chamber 5 comprising: a plurality of
first protrusive elements, fixedly disposed on one bottom surface of said
gas filling chamber; a plurality of second protrusive elements, fixedly
dlsposed on said bottom surface of said gas filling chamber, and disposed
of said plurality of 10 first protrusive elements; a gas
inlet device, fixedly disposed on said bottom surface of said gas filling
1. shpsbehqashdispased petaseatrBIRIISsobTAId phirlibast BEX with at
protrusive elements; and a gas outlet device, fixedly disposed on said
leadbatterpasticfazegat saitgasidd dilnzgichEtisentaridodisposetichdaegnt an
inside of said plurality of first protrusive elements and corresponding said
andgpBlidiboelaas inerena e g fsHoteif &6 HEiR eschRIBEETInto said gas
filling chamber, said plurality of first protrusive elements and said plurality
CO”B??@?:%nd protrusive elements propping against the peripheral of said
photo ask box. a id.gas 20 |nI gew e and said gas outle device
 cooldl e B P TR AR T B PG s

eldiQuins,aodifaidaas Qutiet device are aligned with respective through
holes on said cover member. 2. The gas filling apparatus for photomask

boxzasicestin gftecetaia skownaveisisaichts, fixedly disposed on said bottom

WH

surface of said gas filling chamber, and disposed adjacent an outside of said plurality of
first protrusive elements;

a gas inlet device, fixedly disposed on said bottom surface of said gas
filling chamber, and disposed adjacent an inside of said piurality of first protrusive
elements; and

a gas outlet device, fixedly disposed on said bottom surface of said gas
filling chamber, and disposed adjacent an inside of said plurality of first protrusive
elements and corresponding said gas inlet device;

wherein when said photomask box is placed into said gas filling chamber,
said plurality of first protrusive elements and said plurality of second protrusive
elements propping against the peripheral of said photomask box, and said gas
intet device and said gas outlet device cooperate with a cover member of said photomask
box such that said gas inlet device and said gas outiet device are aligned with respective
through holes on said cover member.
2. The gas filiing apparatus for photomask box according to claim 1, wherein said
particular gas is selected from the group consisting of pure nitrogen, inert gases,

carbon dioxide, dry cold air, or other cleansed gases that are less aciive, or the
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particular gas is selected from the group consisting of pure nitrogen, inert
gases, 25 carbon dioxide, dry cold air, or other cleansed gases that are
less active, or the 12 hybrid of any of the above. 3. The gas filling
apparatus for photomask box according to claims 1 or 2, wherein said
plurality of first and said plurality of second protrusive elements being in 5
shape of cylinder. 4. The gas filling apparatus for photomask box
hybﬁ&%‘?%@%f%@l%ﬁ%}’ 2 or 3, wherein thg _number (_)f said p.IuraIity of first
protrusive elements is three, and the position of said plurality of first
protrusive elements is in triangular configuration. 10 5. The gas filling
apparatus for photomask box according to any one of the preceding
3. Claemss\iitiegeapthetusfdyerhofsasphwaldycofdiegdndipiotusore?, wherein
elements is seven. 15 6. A gas filling apparatus for photomask box used
said@ifmatp b iRt 4o Baid whthedty lfsacone perticele oleseRINsEdMmask
box comprising a cover member, said cover member being disposed with
shage, Rl AMFEF through holes and a plurality of recesses, which are used to
be coupled with a gas filling chamber of said gas filling apparatus, said
gas filling chamber comprising: 20 a plurality of first protrusive elements,
4, fra&%ﬁg&&%s%&m&%%wémgé&%s@@%&lwmgh@@ta%',a
plurality of second protrusive elements, fixedly disposed on said bottom
wherbifiase ahswe gasdillipyichamnbarsandicispesedneits atraseouisidecof
said plurality of
position of said plurality of first protrusive elements is in triangular configuration.

5. The gas filling apparatus for photomask box according to any one of the
preceding claims, wherein the number of said plurality of second protrusive

elements is seven,

6. Agas filling apparatus for photomask box used to fill a photomask box with at
least one particular gas, said photomask box comprising a cover member, said
cover member being disposed with a plurality of through holes and a plurality of
recesses, which are used to be coupied with a gas filling chamber of said gas
filling apparatus, said gas filling chamber comprising:
a plurality of first protrusive elements, fixedly disposed on one bottom surface of
said gas filling chamber;
a plurality of second protrusive elements, fixedly disposed on said bottom
surface of said gas filling chamber, and disposed adjacent an outside of said plurality of
first protrusive elements; and

a gas iniet device, fixedly disposed on said bottom surface of said gas
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first protrusive elements; and 25 a gas inlet device, fixedly disposed on
said bottom surface of said gas 13 filling chamber, and disposed adjacent
an inside of said plurality of first protrusive elements; and a gas outlet
device, fixedly disposed on said bottom surface of said gas filling
chamber, and disposed adjacent an inside of said plurality of first
protrusive 5 elements and corresponding said gas inlet device; wherein,
fill&n@’%ﬁgrﬁﬁé‘?,_%'E\Btﬁifg}?c?s‘é@%j&@ﬂ%%%@éé"gﬁQQ%fﬂlmgli?yhémiP&rpr%%‘EEi%
Said plurality of first protrusive elements being correspondingly embedded
clerifdgsaidgplurality of recesses respectively, at least one of said plurality of
second protrusive elements propping against each side of said cover
membes, anttisdedica Jindely dispoeandnlsbiditms eutletslel/izidiging
respectively and correspondingly coupled with said plurality of through
fillingoRaBreai@ied Ve pesathadiscsatd ghatsifaskibexid piamaity figigprotrusive
apparatus for photomask box according to claim 6, wherein said cover

slemratsiARdeaTBEPReing sall 8RR an upper cover member. 15 8.

The gas filling apparatus for photomask hox gccording to ¢laims,6 or 7
TR SRR LR JB t R TR AR SR RTafhbr each of

saidd R ILIRg @P@%@t%&%%%%%%?%%%%@?%g&Qn%’iﬂw EmbBa Ao said

wherein’the sizes of a longer side and a shorter side of said cover
plurBigMBEr&Rise: OB ebivaiythe: disdanemdealvesid thriegniesfobsadld protrusive
plurality -of through holes and said longer side of said cover member
elerbeity) 58 MOTeranaite eistance béteekroiite vember, and said gas inlet device and
said gas outlet device being respectively and correspondingly coupled with said plurality

of through holes on said cover member of said photomask box .

7. The gas filling apparatus for photomask box according to claim 8, wherein said

cover member can be-a lower cover member or an upper cover member.

8. The gas filling apparatus for photomask box according o claims 6 or 7, wherein

the number of said plurality of through holes being four.

9. The gas filling apparatus for photomask box according to claims 6, 7 or §,

wherein the sizes of a longer side and a shorter side of said cover member

being 186.014mm, the di.stance between the center of said plurality of through holes and
said ionger side of said cover member being 58.007mm, the distance between the center
of said pluralify of through holes and said shorter side of said cover member being

74 507mm, and the distances between the centers of two

14
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of said plurality of through holes and said shorter side of said cover
member being 74.507mm, and the distances between the centers of two
14 of said plurality of through holes that are adjacent being 95mm and
80mm. 10. The gas filling apparatus for photomask box according to
claims 6, 7 or 8, wherein the sizes of a longer side and a shorter side of
said cover member 5 being 196.014mm, the distance between the center

of s AL SRt r@#@({&’u%h 'RME fales£ad;saidi8neer SidsPi saishraver

member eing 54.507mm, the distance between all | IC _ center of t said
plurality of through hvo. | oeso a and s saaiid chirter side of said cover
member ~ being 58.007mm, and the distances between the centers of
10. Te gésséilithplapakpoktiaopighidnolst tat areoatijgctntibiemd 11 5nfin and
80mm. 10 11. The gas filling apparatus for photomask box according to
wheegiinReeizes 082 (RPgee FohandAseriglsilsristal saues wt@fsme of

d ber b he di
bew?'@%?avt%ﬁt@%%?ﬂéﬁaﬁ%ﬁg%% GEFORG8) SRl By e HEmber

holeber(;lug%ah T;rﬁ%et e Qg\y\é’eﬁl@?]tgetlhge RS é’éﬁ@lﬂ QM%@@RE&E between

san sa| orter S|deo said co r mem er bemg

holes that are adjacent belng 133.5mm and 90mm 12 The gas fllllng

beirRPFRUANS fOrplaateRskiuey Benasdinthéocanteansf efelaims 6 to 20 11,

wherein said particular gas is selected from the group consisting of pure
of said plurality of through holes that are adjacent being 115mm and 80mm.

11. The gas filiing apparatus for photomask box according to claims 6, 7 or 8,
wherein the sizes of a longer side and a shorter side of said cover member
being 196mm, the distance between the center of said plurality of through holes
and said longer side of said cover member being 39.5mm, the distance between
the center of said plurality of through holes and said shorter side of said cover
member being 53mm, and the distances between the centers of two of said

plurality of through holes that are adjacent being 133.5mm and 90mm.

12. The gas filling apparatus for photomask box according to any one of ¢laims 6 to
11, wherein said particular gas is selected from the group consisting of pure
nitrogen, inert gases, carbon dioxide, dry cold air, or other cleansed gases that

are less active, or the hybrid of any of the above

13. The gas filling apparatus for photomask box according to any one of claims 6 {o

15
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nitrogen, inert gases, carbon dioxide, dry cold air, or other cleansed gases
that are less active, or the hybrid of any of the above 13. The gas filling
apparatus for photomask box according to any one of claims 6 to 15 12,
wherein said gas filling chambers further comprising a plurality of
clamping elements, which are fixedly disposed on the bottom surface of
said gas filling chamber. 5 14. The gas filling apparatus for photomask

Rﬂér@&c@éfﬁ '%%éqifﬁ@mh]a‘?h Mhergih sad nElRgING Y T;glﬁ@?ﬁ%? Qﬁiﬂgiﬁ’g

linkage mechanism.”15. The gas filling apparatus for photomask box

clerfG9QI HRGRLANNHRAR Afsaias hithd bofithetcamnsising gavanimylative

interface, which is used to control the flow and 10 pressure of said

chapakiicular gas and the time for filling said photomask box. 16. A gas filling

14.

15.

18.

apparatus for photomask box used to fill a photomask box with at least
one particular gas, said photomask box comprising a cover member, said

cover member being disposed with a plurality of through holesanda | .
Bl QYR RS (PP b DU i Beorgein sai
chamber of sai s fillin ratu |d gas filling chamber

8'8‘Pn" i ir?ge:rge&#g &990?ﬂpggggoﬁ8§1\?eﬁ§@ments, fixedly disposed on one
bottom surface of said gas filling chamber; a plurality of second protrusive
elements, fixedly disposed on said bottom 20 surface of said gas filling
Thamaefiimacgispatedadincahask auisite aiiaaidphnabine of fesins 6 to
protrusive elements; a gas inlet device, fixedly disposed on said bottom
sutfagthef saidmgising a manipulative interface, which is used to control the flow and

pressure of said particular gas and the time for filling said photomask box.

A gas filling apparatus for photomask box used to fill a photomask box with at least
one particular gas, said photomask box comprising a cover member, said cover
member being disposed with a piurality of through holes and a plurality of recesses,
which are used to be coupled with a gas filling chamber of said gas filling apparatus,
said gas filling chamber comprising:

a plurality of first protrusive elements, fixedly disposed on one bottom surface of
said gas filling chamber;

a plurality of second profrusive elements, fixedly disposed on said bottom
surface of said gas filing chamber, and disposed adjacent an outside of said plurality
of first protrusive elements;

a gas inlet device, fixedly disposed on said bottom surface of said gas

filling chamber, and disposed adjacent inside of said plurality of first protrusive elements;

a gas outlet device, fixedly disposed on said bottom surface of said gas

filling chamber, and disposed adjacent inside of said plurality of first protrusive elements

and corresponding said gas inlet device; and

16
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filling chamber, and disposed adjacent inside of said plurality of first
protrusive elements; a gas outlet device, fixedly disposed on said bottom
surface of said gas 25 filling chamber, and disposed adjacent inside of
said plurality of first protrusive elements and corresponding said gas inlet
device; and 16 a first ion generator, disposed in said gas filling chamber
for generating and emitting ions; wherein when said photomask box is
PlaceinsigRsIUing SIREPR <SRAROLAAIY BIAKL Bl- Sdiisbun
protrusive eléments being correspondingly enbedded into €éach salg
andiwiiity Rfrgcesses respectively, at least one of said plurality of second
protrusive elements propping against each side of said cover member,
andwgackigas inlet device and said gas outlet device being respectively
coupled with said plurality of through holes on said cover member of said
wheshsashasikasoRs kL bok7is THacga JrTikRig appartndscharpreicraakiobesid plurality of
according to claim 16, further compris_inq a second ion_generator

firstyRpELaNGnelERrg LS RATRY RERRRANANG!SSRPRAGE ePife SRRT craif igty ity of

reclELO e N0 said pholomask boy. 15 18, The gas Hing ApparaUS o
or pnotomas X according to claims 16 or , Whérein sa par ictlar

pro@3RdS8lRSted dromuthe: ALy B FRNSIRINGT AU & AU HRLS AR B8SES said gas

carbon dioxide, dry cold air, or other cleansed gasesthat are less active,

outief aeibybetheraspeeliibr aboyedithLah ¢hs Al arapRAGAURISE on said cover
photomask box used to fill a photomask box with at least
member of said photomask box .

17. The gas filling apparatus for photomask box according to claim 16,
further comprising a second ion generator, disposed in said gas filling chamber and

used to generate and emit ions through a tube into said photomask box.

18. The gas filling apparatus for photomask box according to claims 16 or 17,
wherein said particular gas is selected from the group consisting of pure
nitrogen, inert gases, carbon dioxide, dry cold air, or other cleansed gases that

are less active, or the hybrid of any of the above.

19. A gas filling apparatus for photomask box used to fill a photomask box with at least
one particular gas, said photomask box comprising a cover member, said

cover member being disposed with a plurality of through holes and a plurality of

. recesses, which are used to be coupled with a gas filling chamber of said gas

17
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one particular gas, said photomask box comprising a cover member, said
cover member being disposed with a plurality of through holes and a
plurality of recesses, which are used to be coupled with a gas filling
chamber of said gas 17 filling apparatus, wherein said gas filling chamber
comprising: a plurality of first protrusive elements, fixedly disposed on one
bottom surface of said gas filling chamber; a plurality of second protrusive

filling| PMeRkE Ry SisDas e é’ﬂu@%@%@@?é&m &y said 5 gas filling

chamber, and disposed adjacent an outside of said plurality of first

a ploFiilsivErselptaise  RASHIC tftedigelidpedly dispasadetnsaidihottonsaid gas
surface of said gas filling chamber, and disposed adjacent inside of said

fillinglohaktyp@f first protrusive elements; a gas outlet device, fixedly disposed
on said bottom surface of said gas 10 filling chamber, and disposed

a plyfgycHtSASRIS BraEs v FIamEBHH bt s Hisavess amaaid batigm surface of said
corres ondjng said gas inlet device; wherein, hotom

g5 THERCE T AR AR OIS ST SR PAR S FDPIGCR e Protusive

eierﬁé ments being correspondingly embedded into each said plurality of 15
receéses at least one of said plurality of second protrusive elements

a gAY ANRING ASRIRSE RAGRRIdeS S aldoomesMarasE andigaidgas inlet and
said gas outlet being respectively coupled with said plurality of through

fillingalRsroes 246 € disposeabaicehtiaisdqehstearmpiuhaxy G0irditegasifitisgments;
apparatus for photomask box according to claim 19, wherein said 20
a g3 umatliey e dixd PyatisrsiseceienseittbBtdmysnridegpd sticydirtier.

filling chamber, and disposed adjacent inside of said plurality of first protrusive elements
and corresponding said gas inlet device;

wherein, when said photomask box is pilaced in said gas filling chamber, each said
pluraiity of protrusive elements being correspondingly embedded into each said piurality
of

recesses, at least one of said plurality of second protrusive elements propping against
each side of said cover member, and said gas inlet and said gas cutlet being respectively

coupled with said plurality of through holes on said cover member of said photomask box.

20. The gas filling apparatus for photomask box according to claim 19, wherein said

plurality of second protrusive elements being in shape of cylinder.

18
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18 21. The gas filling apparatus for photomask box according to claims 19
or 20, wherein said particular gas is selected from the group consisting of
pure nitrogen, inert gases, carbon dioxide, dry cold air, or other cleansed
gases that are less active, or the hybrid of any of the above. 5 22. A gas
filling chamber structure of filling apparatus of particular gas, comprising: a
Int., of first element on tho peripheral area irl gas plu ality oil first proi U. e

21.% gngp,t?g&bear B fé?‘pﬂﬂl@%&ggﬂ&eécc%@m e

protfusive elfements, sposed In the inner area of said 10 ﬁurahty of first

whePERTSSY e RtRMENtRas fnsiispespehadiacabligrenisiie ofF paid plurality of

first protrusive element; a gas filling and exhausting device, disposed in
nitréberinnertgdecarearbbealbptiaadity cofdseicantbfitetisareatemaeatthand
disposed adjacent inside of said plurality of first protrusive elements; and
are i3 Aadiveratdbreviaidoh §tieides edapredly disposed on the peripheral
area of said gas filling chamber and interposedly deployed with part of
said plurality of first protrusive elements; wherein when a photomask box

la d|nt f|| in mber, sai Iu ality. of first rotruswe
2 B e S P S R

- devicg and. saidaas,exhausling device GOPRLAISID ArRKRr QL MNEl Y gas

of said photomask box such that said gas filling device and said gas
filingXr4stigg device are aligned with respective through holes on said
cover member.
a plurality of second protrusive elements, disposed in the inner area of said

plurality of first protrusive elements , and disposed adjacent an outside of said piurality of
first profrusive element;

a gas filling and exhausting device, disposed in the inner side area of said plurality
of second protrusive elements, and disposed adjacent inside of said plurality of first
protrusive elements; and

an operatable clamping device, coupledty_ disposed on the peripheral area
of said gas filling chamber and interposedly deployed with part of said plurality of first
protrusive elements; wherein when a photomask box is placed into said gas filling
chamber, said plurality of first protrusive elements, said pluraiity of second protrusive
elements, said gas filling device and said gas exhausting device cooperate with a cover
member of said photomask box such that said gas filling device and said gas exhausting

device are aligned with respective through holes on said cover member.

23. The gas filling chamber structure according to claim 22, wherein said plurality of first

protrusive elements being a cylindrical structure.

24, The gas filling chamber structure according to claims 22 or 23, wherein said plurality

of second protrusive elements being a cylindrical structure.

19
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23. The gas filling chamber structure according to claim 22, wherein said
plurality of first protrusive elements being a cylindrical structure. 25 24.
The gas filling chamber structure according to claims 22 or 23, wherein
said plurality of second protrusive elements being a cylindrical structure.
259T3%: Fae ijhnditingnthensercttcarecrdomding tomiairas 22 0239 RAerein said
wherein said gas filling and exhausting device being composed of at least
0 dlinpandeshaesiingriegas beiley. corthobedjakdillingscbambas inlet and at
structure according to any one of claims 22 to 25, wherein said
opéeahbeganpiristievice being a linkage mechanism. 27. The gas
filling chamber structure according to any one of claims 22 to 26, further
comprising an ion generator disposed in said gas filling chamber. 10
28.The gas filling chamber structure according to any one of claims 22 to
28:7Thghessiriliaid phetiobler gasictseleated fdomgy the groupreonsistiagn®d 22 to 25,
pure nitrogen, inert gases, carbon dioxide, dry cold air, or other cleansed
garbergintsaie dpssatetile ctartipny Hediot dnyiref thinkbgeendaihism.

27.The gas filling chamber structure according to any one of claims 22 to 26, further

comprising an ion generator disposed in said gas filling chamber.

28.The gas filling chamber structure according to any one of claims 22 to 27,
wherein said particular gas is selected from the group consisting of pure
nitrogen, inert gases, carbon dioxide, dry cold air, or other cleansed gases that

are less active, or the hybrid of any of the above.
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