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Gas filling apparatus for photomask box BACKGROUND CF
THE INVENTION 5 1. Field of the Invention [0001] The
present invention relates to a seni conduct or

equi prent, and nore particularly to a gas filling
chanber structure in gas filling apparatus for

phot omask box or wafer transport container. 10 2.
Description of the Related Art [0002] The phot omask

boxes are ; i (W
rocese Toas Ny SPBREASIS O PEIRRAIOR, ..
them fromcontacting air or being polluted by dust
when bei ng transported between machi nes. In advanced
sem conductor factories, the cleanliness of the
phot omask boxes BACKGEHNENOFTHE INYENTIO#
Class 1, which is the requirenent of Standard
1.NEelicofitballnvertienf ace (SM F), an | C manuf acturi ng
standard keeping the |evel of cleanliness of the pod.

d g f | .
(00099 ]THéOPF%%Qt ifvarbASkldtss fty'd %Eﬁ?%ﬁ&fugtﬁ.% ’p%('c)efl{,dand more

of produc reduce the <cost o

Sy ' cleanl L.pess be t . but
o HaRRY e i B BRP Ul B0 7 85L OGS BT B e tomak
be elimnated. Such exterior gases 20 have two sources
b%‘i’fe‘f"agﬁérﬁnﬁp?ft CPMAdREr. out gassi ng from phot omask boxes
fabricated wth polynmer materials and second,
vol ati |l e gas produced by di mnutive quantity of
resi dual chem cal solution on the surface of

2. [ivedoniptish ®f thEhRekRitathARPECt ed gases produce fogging
effect on the surtace of photomasks, make the
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pré{:#esr %OI;]%Oggg%?n%agﬁot%%)%s\%ttg p(%{gtger?)}J Blhotggt tﬂlegnrf? r%ncoor{tacting air or
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being polluted by dust 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 soiution 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 nmethods to solve the problem
of fogging effect on the photonasks. Yet how to
speedily and effectively fill the above-nentioned
gases into the photomask box so that the photomasks

pl aced in the photomask box can be 5 kept in isolation

t .
00| heREre O B AR Bt g o otver

.In‘éﬁ Ajs%tsal\éoérgeeggltli%ia&% %Egu%current lY needs egt on the

é@ﬁOS] n view of the above nentioned probl ens, the

fitf-?te ks YRl bow orsnsesily @ad efigctvaly fill the ﬁgomrﬁlougd gases into
for photomask box, especially the structure inside the

thei phatagask hexbee Ihalutherprmhahlaslss pleedsiartheqrepemdik oox can be

and safely fill the photonmask box with inert gas, the
keptowy isblatiainC frolr itheSaiavend sér entetnbe OBRAY kﬁaﬁéférmatuon of
gas and 15 vol atile chem cal vapor ted by t

PO 0 ol il B R —

| entlo |rst provides a gas filling
"%??3@3’?@%&98\"3 B filling apparatus of particul ar

gas, conprising a retention device, which is nounted
on the peripheral area of said gas filling chanber
through a plurality of protrusive el enents, a

f ool - proof devBSERGIUMMARYIGF THHINEENTIONhe i nner
side area of said retention device through a plurality
of protrusive elenents, a gas filling and exhausting
device, which is coupledly disposed in the inner side

[Oé?%.ofn \ﬁ%ilv%fftﬁg la\‘;\)'ﬁ(lg %?@%@%@&F@Q%ﬁn @lg%@)ﬁ%s}rg%\{eeﬁgon provides
a §i ﬁﬁﬁﬁ%@hﬁ%ﬁ&%@% b esBROGHY 14 SiEeT side the filling

devi ce.
chamber, whtch 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

phot omask box with at | east one particular kind of

gas; wherein the photomask box has a cover nenber, on
whi ch are di sposed a plurality of through holes and a

[OBbGI al 'Thlé _Igﬁésé ﬁ@eﬁ?@lnttﬁeﬁ %gcﬁhﬁ%er td%stfﬂﬁ"lgg@}afréﬂugif&gphotomask

conpr |

b°§4 tboﬁ‘&' tél‘?ifogfla'e% b i Fosy 208, b BaB E ot i wherei the

gas outl et device, which are aII fixedly disposed on

PHARMBSK e s a so¥eHmanergag which iang disrassdra plurality of through

Wherein, the plurality of recesses and the plurality
halés Bndsa phiralityr eforeskssamntcs cauplef with the gab filis) ghamber. The gas
when the photomask box is placed in the gas filing

filigaoianbe e asimpibesd b%l@r}alllfy%ﬁ fingt ﬁfllaf'éd éfen?éht@' 4 bRIr8ky of second

el ements is correspondi ngly enbedded into th

P“ﬁ? asse?fé’rﬂﬁﬂtsg% d@':lléJ rﬁ’% de cQﬁr anrde§ %%%%tre?%l@@%&' mt%\har%tali fixedly

a s eNent “props agai nst

dléé?%%fih over @gglo‘iéh%g@s fill mllp,%lr g\} :n ?he plurality of

correspondi nql y cou led with the pI urality of through
regises A thepiu@iee! firshpillaregh elemengharecioakrrass designs: when the
[ 0007] The present invention further provides a gas
phitdrhasiy beppisr pieced fivrthe mast filiras khaobet,oeddH bf ghe plurallty of first
phot omask box with at |east one particular kind of

pil&d el&MBRMS B BredpBRAINBYH/ éﬁib‘é@déﬂtlﬁt'bf theceo r{ﬁeéj)%ﬂﬁfr@ plurality of

panel and a plurality of gas filling cha

| it
g r@ %%tg/te é} f:?gg éggﬁéﬁcfgmgliesd %I%Hg ti’)'i::opgﬁt g%%egtn%aéﬁ side of -
rotru3|ve el ement as inlet deV|ce and a gas
th%lﬁq Vel WEhes, ang the & Jnlgt deviced a5 the ass: pyﬂet device are
surface of said gas filling chanbers. Wen a
respastivelysandexrrespasidingivl coupledgeith the plunality ioé treugh thiokes on the
plurality of first protrusive elenents and second

copeamnensberef ¢he protomaukdipx@gai nst t he peri pheral of
sai d phot omask box, and the gas inlet device and the

[06P] OUTh&! pRR¥hE Gniftion 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 plurality 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
t hrough hol e device on the bottom 3 surface of the
gas filling chanmber. [0008] In addition to photomask
boxes, the features of the present invention can also
be applied on wafer transport containers. [0009] The
Slﬁ?a%etd‘ftﬁég%is'fﬂlIE@é b present invention can be
n

nitrogen, “any of "5 inert gases, dry cold air,

on, di. QXi. her, ¢l eansed ses at are less .
10885T Ve P 1o Bhofipak Sofe R iRR ot Tt pf¥sn ERanton can
ge specﬁ_ige view illustrating the gas filling
al %%ﬁ%@ P8 WafebiranaRt KeRtaiNgTSaccor di ng to one
enbodi nent of the invention. Fig. 2 is a perspective
[0008)v i Thegasdoi beyfiletbingthe Priesenhigventiotbean bk nitregeasany kind of
filling apparatus in Fig. 1. Fig. 3 is a top view
ineit| geesaidin @oldh air] ehfjoroarRxide, ket v@RP ddihselegRsdsS that are less
inside the gas filling chanber according to one
acgypgodi nent of the invention and a photomask box. 15
Fig. 4is afront viewillustrating a first state of
the clanmping el ements nmounted on the gas filling
chanmber in Fig. 2. Fig. 5is a front viewillustrating
the clanping elenents in Fig. 4 propping against the
phot onmask box af t BF€t Besefipiionmidhe frawingsput in t he
gas filling chanber of the gas filling apparatus
Fégcloisch pgrspectives viembildstnatintg thie gaefillimy apparatus 29 pRotomask box
6 is a schematic viewillustrating the control panel
aceoftind & Ohe RhibodRRERESS tAk infdiftionas filling apparatus
as shown in Fig. 1. Fig. 7 is a schematic view

F'gdp.:oﬂa?éat%ﬁéérgge&ﬁl% GRW NR5trBARS thegak MR Enhinblt B the gas filling

apparatus in Fig. 1.

Fig. 3 is a top view illustrating the relationship between the elements inside the gas

filling 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 iIEuStrating 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
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as shown in Fig. 1. Fig. 8 is a schematic view
illustrating the ion generator nounted on top of the
gas 4 filling chanber as shown in Fig. 2. DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0010] The
present invention mainly discloses a structure of gas

ﬁlrs"jci)érehémbeﬁagsﬁgas I?:Fn? gas filling apparatus, therefore

ing apparatus connected to the
gas filli t veral | str
The gas  PEPRIIPHRSHERIToNOF pBEE b Rrest bitiobhdeR s
all be made using current techniques and will not be
conpl etely descri bed. Moreover, the diagrans included
inthe followng are not conpletely drawn accordi ng
t (010 r eBhe giresean ihverdionnimainlg edisclbBes ca dstrashser of gyas filling
features related to the present invention. [0011]

RehambeRth g;@s"_ﬂllﬁhg ép arafli R AMSFBSRONMME Je S@ﬁaé Killihg Hpparatus
appar at us for pho omask box according to one

2 ERAAGATER g the o, BN lfloon DA the bRl sryoturs, gt the gas
gﬁ fil I | n charfﬁé nb and 12b, and 8 control ganel )
1 8llin AU L H@Baﬂ%[n?%} a[l)]betrﬁl@ gdising current techniques

mani puI ative | nterface, the gas filling chanbers, and

t ped dwathsmqaaﬂmp&tawedew@ﬁgl Mdreaverothe diagsamstinoladed in the
and not limted by the present enbodi ment. [0012]
Rigllewinggre nofcg@apletelpaidadn acbbeingtethd el 8ie #itoavenshly used
a gas filling chanber according to one enbodi nent of

tﬂﬁdé’rh@ﬁ@l‘i‘éte‘f@é b %}atd&ottgé f?%é%?ﬁ”rﬁver%’ﬂo‘j' ment, the

gas filling chanbers 12a an each provides a room

01, SHIEMREH R 3, RISRGRY nBhe tebtiag g poparatus 1 for

thereof is formed with at | east one recess and at .
| BhQlomagk 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
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
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 fo have three recesses and four through holes. Thereof, each of

the gas filling chambers 12a and 12b in the present embodiment includes at
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t hrough hol es on the bottom However, it is preferable
for the | ower cover nmenber 101 to have three recesses
and four through holes. Thereof, each of the gas

filling chanmbers 12a and 12b in the present enbodi nent
includes at 5 least one first protrusive elenent 121,

a | @At firgt ProtRRAREleRicht 19! )éipigrlaﬁ té‘ft%coﬁaﬁgogggive elements

plurality of clanping el enents l'est 0o

i Rl,at . . e, gas.outl et 124p.

oo g R the B i meti 47 S BS: hRecBS et 1249, ang atfoast
chanber corres ds . .to the design of the photomask the ]
02651 578 {OYeE R ABe PbViDushs B nambenst sacBdpiece in the gas filling
description is as follows. [0013] In the present

e ®hatnhes morreshends: i éhe diesigr ef ther photosiask thleegasnfibing chamber
121 is three, the nunber of second protrusive el enents

122aicr 1ty Betaildtedeseriphen i9hs IR, Ng el enents 123 is
two, the nunber of gas inlets 124a is two, and the

NYOPES] Of Indk PresbAt %g%%%gn%ﬁtatt%"numﬁ&eoff firsP rotrusive elements

protrusive el enents t are 1 n cylinder shape

A PR A5 O eed B Aeven. e
and resgﬁcotively correspond to three recesses (not

sABMPEr O clamapipg EleynReals: 12k is o, the nupher of gesdrlets 124a is two,

menber 101 of photomask box 10 in order to be enbedded

i a0d thedeumbered gas aftlethd2ib s two olkreenfirsberotrl@ivecdlements 121
t he phot omask box and thus fix the 15 photomask box 10

t thaltlaee RotyIes dhhge ard AkedYoRiposBa WrithB & RN 88#26£1120 of gas

here is that the recesses on the photomask box 10 can

afihAqg bend s$Qg,0n o] ngd. t hus :

o g EnEniieeE 3850 The  aHEP FlarkRil, TR B iyl  Hipectively
t he phot oppsk box. Moreover, another recess (no

shi W‘?%ﬁtfﬁaﬁe%ﬁ%ﬁo@% SHRWPON BRIV SUNASRLSE: the lower
101 of the photomask box 10 to form a

cover member 1.01 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. Therefore the user while

That is to say, the incorrect aésembling 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

el ements 121 to make the fixing of the photomask 10
on the bottom surface 120 directional. Therefore the
user while That is to say, the incorrect assenbling
vvith t he photomask 10 and the situation that the

Wl NOhchhe? aicte BB, ATRRARG ot Svlidedfe %'55%”@2"“’"“8‘"9
%f%?ﬁ%itg “f22.are dR6aly Shnont oL the EiEm Sullsses]2d %or Gas filing

ﬁedly di sposed on the bottom surface 120 of gas
CNAMRE" A ssering 225 dwiffer ljoeks. bl the psesrtsembedinpent, seven

present embodi nent, seven cylinder-Iike second

peylindesilike selcend mlretrtlﬂtze atemested 22satehgseabas ¢he above mentioned
nmentioned 5 buffer blocks for propping against the

pbufighBlibgks €dr i@ pMiPLgaRSKRerithe®adbof thlewtﬂomagk box 10 and

phot omask box 10 on the bottom surface 120 of

LB O A g2 e

e i de..of t box 10. For exa

siggngpﬁ?'ﬂt*?’lxs. 81 STERRLOS 5550 PipfEHaIee cldrmeft 12 to prop
si de 102a of the photomask box 10, two 10 second

pPeRINGLeach e e the photemaskbaxgtl.iar exampiedviedsasiond protrusive
102b of the photonmask box 10, two second protrusive
etlemants 1222propopgaigsi thed fitstasiddi10da ofi tthe plRenriskt hex 10, two
phot onask box 10, and one second protrusive el ement

* 123corif PR/NADA RMmERS ﬁQEr;SrB sh né@%ﬂe %ecBHS side 102b of the

phot onask box 10. [0015 Furt her rring t

o as{*‘)‘?&% 8 5 A BB et e v

24b the spQsi tiaon of gas inlets 124a
é g@cot\gf thet %ta%éﬁoﬁadtm BECRNG Pratresive elgment 122
through hol es on the | ower cover nenber 101 of

 phiepsAgsingt the fourthrside 192d 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 101, 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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denonstrates the size of |onger side Al of |ower cover
menber 101, the size of shorter side A2, the distance
Bl between the center of a through hole on 20

phot omask box 10 corresponding to either gas inlets
124a or gas outlets 124b and the |onger side of |ower

C@Es SBO0eMM 081 ik '%nﬂh,sthﬂg “(J:% %28@ﬁﬁﬁ‘.’e§|2d t(l)l? %lngﬁm%?te‘?ﬁbodiment,

of said through hole and orter si

BB P B, M o1 T LSR5 el 8RB0, 1

e l e, | ne enbodinent, both Al and A2 are
1385k mrand 67 SLOmMsGRA ande? canasdsabe esionedity be 196mm,

95mm and C2 is 80mm And in another enbodi nent, both
AB1daden39 Hmm 1 BB to berhidmm Gistodie 183 75mm, Bdi G2 to be 90mm.
58.007mm Cl1 is 115mm and C2 is 80mm And Al and A2
cf00t8]so Ineadititivgnitdrd ard evd PiEnletBY 24a Hed Blo Y olBRts 124b
to be 53mm Cl1 to bel33.5mm and C2 to be 90mm 5

[ : . ; . _

| FREH, ciéhcieds on s pbitiadtfdte 120 87 Thd Bu€ lintyd et 12a that

BB, 3o o S WA B A8t e e fover

surface of th wer cover menber 101 of the

|
phYYS rmgwbsaﬂgi@? thewshglognask) kaxs10. 5o gas indetsdkdareprrespond to

two of the four through holes (not shown) on the
bva ofrthsufou derovigh! feles (radvslowh) amethiedsotticdi safface of lower cover
phot omask box 10, and two gas outlets 124b correspond

t meinviser 10hef phidtoRiseh Bok! B dnBGivoshey\blitiats 1288 depidspBhd to two
surface of |ower cover nenber 101 of photonask box

o . : Lo
2B PhouBh R g 3 i PR M gk b iy rember
oI SEPbtoiRAek By ef WAL s MY eim e galibgsigan here is that the
filled, i.e. 15 intaking, after the photomask box is

f PUPEEH Of gismesingnuas intets and gep ewdetson the photomask box is to allow

gas in the box to be exhausted, i.e. outgassing, and clean gas to be filled, i.e.

- intaking, 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 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

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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el enents of the gas filling chanber, and thus the
nunber and di sposition of gas inlets and outlets in
the present enbodiment are not to limt the invention
but only for illustrating an enbodi ment. And the
clean gas filled can be nitrogen, any kind of inert

988f8ce 920RAMNE ig%ifﬁigwsgsaﬁé(mﬁg} ‘i’z%i H?%égrﬁ,r}@%rcﬁ%ﬁ@ﬁl@g%?ments 123

gases that are active, or

0 v . [0017] Furthernore, referri t

ot A Ty RESE edaBEm, isi8h s 4 it sienisi Bicudio shase 1232,
fi >%_edly di sposed_on the bottom surface 120 of the gas
piTingtrosk 2 ahe m Togn block 23sand & 8pliing s 1Rt two
opposite sides of the photonmask box 10 for avoiding

aff018ds siReferring toi Figs. 3 Ki 3,tacobrdihg tothet dispaditidrosf the photomask
the bottom s surface 120 of the gas filling chanber

1Bex 10edred the §ae filihgrapiaRtbed! EIEEOF $28.28he e Bhbidhk@skebox 10 is
mechani sm such as a four-bar mechani smincluding a

b £y S
PREHE e oo gl CRaR oot 12, e G e ighdtil 121 are
a rdi,ng.t.o the disposition of t phot omask, 5 ho
T5REHePR G coasPrTHE oL ineRtes ebdRe Phokagh bRk Yie the second
photonask box 10 is put onto the gas filling chanber
1pRtiyisiver elempatst 122t respRqtivsiw orep epgainst ithe pedpheral of the
enbedded i nto correspondi ng recesses on the phot onask

bphotbMaskHzoxs é8otwb clanapingselemente 2B tresgétlively prop against two
respectively prop agai nst the peripheral of the

PhSdcyiesdiddsf the, pHotemakRBBK R® \ﬁﬁf?%‘ﬁ)ﬁn&g%_cgs 123¢, and the gas

respectively prop against two 10 opposite sides o

ohR4eITA SR GA0 kR 128, 4 ML URRH A ffponan
SReRishoRles o e Shdlamasiox 10, fereiiieas rieHiagsiean gas can
can be injected into the photomask box 10 through the

o2 injectads inte4theamihotomask box 10 through the gas inlets 124a and
exhausted through the gas outlets 124b.

[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 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

filling chamber 12a or 12b, wherein one ion generator 125 generates and emits

ions to counteract the static electricity effect in the gas filling chamber 12a or
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exhausted through the gas outlets 124b. 15 [0019]
Moreover, referring to Fig. 8, a diagram denonstrating
an enbodinent in which the gas filling chanber 12a or
12b of the present invention can further include an
ion generator 125. In the present invention, the ion

gener fHdPtheldtheF Rih @?hé’rﬁﬁﬁ 125 SARS F&{quﬁiqfi\eieé]ﬂ%tﬂ@‘égggBQ through

counteract the static electricity eftect

fid },inng r. the dispasi 0
PR BREY Tt 1 slele 1951y BRAZRER (4 photomas
limt applied in the present invention, as |long as

t 8%j on generator is disposed in proper space in the

gas filling chanber. For exanple, two ion generators
13802 HRelgirdnmie &ig.rb.tthe gassiilliig kpparateh drfoe pha@anask box 10
12b, wherein one ion generator 125 generates and emts

i ansoding: tmuohe rembodient o the irtledtibh iHdst & neddigalativeé interface 11
the gas filling chanber 12a or 9 12b and the ot her

i QUi r ' j ' t P
e RO s TR ol amRRacRyCaiitsh AP IS Shefifion activating
e L GkbY, int ot omask, bo 002 .
ROREbN: a2t 15 ol e 0% R FRaigep b2e o b repectively, a
photonqgk b&x %9 5 according to one enbodi nent of the

i RPENRSISH sRETdigRlaypiaraen Vddi and twadlow indigatpen 115 and 116 for
t hereon assenbl es an energency switch 111, two

ofher gas Wiing chambers d2a andt Risrespactively. 113 for the gas
filling chanbers 12a and 12b respectively, a

PEOURTRt eTheetinengerntysslitoh $01 Relisclth caingkr EH@RBW@WsuppIy of the
i ndicators 115 and 116 for the gas filling chanbers

L4 iy HEbor GRS oAb o STBEAGHRY tygon 12 o
g@% @%ﬁl fllhlggq gﬁgﬁ%{%tﬂg i% &%gg% s?artﬁ Er%eE;% 'ﬁoENri]neg i%%? eatthieoé]as 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 flowing 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 disclosed 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 chanber 12a is used to start the gas
flowng inside the gas filling chanber 12a, the
operation activating button 113 for the gas filling
chanber 12b is used to start the gas flow ng inside
the gas filling chanber 12b, the flom115 i ndi cator 115

d t t f ' .
I%knfégg"i ﬁg&nggtt ‘%5 Qfarﬂg%t, hg‘é}"’:pg(%rq% @?ﬂﬁ%ﬁcordmg to the

r s flown i de t
Sﬁ?\“*?‘?#g‘"@i’#rﬁi b vl 5B inycbiabeheotfaf Than dhat of cyiinder
ﬁltln play screen 114 is used to set paraneters
digrel f% efEICQWeerthe aprengded shims showdd §eaccprdednifie broadest

time etc. and 20 nonitor gas filling condition inside
t iategerstationl isey ahattheenddtapassl alRbsudiO0RRdiNdBLibAs t BAd  similar
i nvention has been described by way of exanples and in
t @rmgeindrite. preferred enbodi ments, it is to be

understood that the inventionis not limted to the

di scl osed enbodi nents. To the contrary, it is intended
to cover various nodifications and simlar
arrangenents as woul d be apparent to those 10 skilled

in the art. For exanple, the protrusive elenments
according to the enbodinents of the invention can be

i n shapes other than that of cylinder. Therefore, the
scope of the appended cl ai ns shoul d be accorded the
broadest interpretation so as to enconpass all such
nodi fications and simlar 5 arrangenents. 10 15 20
11

11
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CLAIMS WHAT IS CLAIMED IS : 1. Agas filling
apparatus for photonmask box used to fill a phot omask
box with at |east one particular gas, conprising a
mani pul ati ve interface, a control panel 5 and a
plurality of gas filling chanbers, wherein said gas
filling chanber conprising:caphgrality of first
protrusive elenents, fixedly disposed on one bottom

Syt | s filling chanber; a plurality of
SWHQ‘I"‘?SQ’E /f‘lﬂ)léjD t enents, fixedly disposed on said

bottom. .10 surface of said gas fiIIingoc.harrber; a gas )
i A 9RS (liog @pparatys dot phelopmaskdoenused & Hb @ phetoma x with at
of said gas filling chanber; and a gas outl et device,

f leastilopedpapiodiad gas, semprising anmsnipidativeoihterfiad, gasontrol panel
filling chanber; 15 wherein when said photomask box is

paaded phoralitg avfd gassfilling | EmgmBERTDERereird i r@gag &lllifdgy chamber
of first protrusive elenents and said plurality of

Se&IPPAsipGOt rusi ve el ements propping agai nst the

peri pherdl of said photonmask box, and said gas inlet

devi c [ tl et device being respectivel

and o8 PRCYERGT RS pRibie R ERisa TerTEGRPRBRE On bne botiom
devi.ce on said bottom surface of said gas filling 20
cPidhace of said gas g ghambery appar atus for phot omask

box according to claim1, wherein said particular gas

i s sehdduradtyf ofosecond grotrusive eieinenisn fixedly plisposed on said bottom
nitrogen, inert gases, carbon dioxide, dry cold air,

osurfddecsf sdi¢ gas filingasienpdrat are less active, or the

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

filling chamber; and

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

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

inlet device and said gas outlet device being respectively and correspondingly

coupled with a through hole device on said bottom surface of said gas filling

chamber.

. The gas filling apparatus for photomask box according to claim 1, wherein said

particular gas is selected from the group consisting of pure nitrogen, inert gases,

ccarbon dioxide, dry cold air, or other cleansed gases that are less active, or the

12
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12 hybrid of any of the above. 3. The gas filling
apparatus for photonask box according to clains 1 or

2, wherein said plurality of first and said plurality
of second protrusive elenments being in 5 shape of
cylinder. 4. The gas filling apparatus for photomask
b@pybﬁgmbgylwtﬁ@agb?éns 1, 2 or 3, wherein the nunber
of "said plurality of first protrusive elenents is
three, and the position of said plurality of first
protrusive elenments is in triangular configuration.

13_ as filli n? appar atus for photomask box
b6 @'f @ aRRradweiasphotemask bex @caerdingiongainméosiza wherein

the nunber of said plurality of second protrusive
elsaifenlusality of dirshand 5aBl plurality ofiddcond mpprasiae udemhents being in
phot omask box used to fill a photomask box with at

| ehape ofieylpidri cul ar gas, sai d photomask box

conprising a cover nenber, said cover nenber being

di sposed with a plurality of through holes and a

plurality of recesses which are used to be coupled

i . of sai
4-2@%‘%@?%%"@61%@%& i BhoSmashubeX Hrprdias 1g-claies 1, 2 or 3,

raI gty of first pillared el enents, fixedly disposed
Sﬁ%!n 6%% pembe of &a@' pluraliseifirghgrotiusivergjenteattisithres, and the

pI urality of second pillared elenments, fixedly

dpepitier ¢f saidspluliboof first pmMueweeeleifneﬁw i igadaridular didfiguration.

chanber; a gas inlet device, fixedly disposed on said

bott om surface of said gas 13

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. ‘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
filing apparatus, said gas filling chamber comprising:
a plurality of first pillared elements, fixedly disposed on one bottom surface
of said gas filling chamber;
a plurality of second pillared elements, fixedly disposed on said bottom
surface of said gas filling chamber;

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

13
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~filling chanber; and a gas outlet device, fixedly

di sposed on said bottom surface of said gas filling
chanber; wherein the disposition of said plurality of
recesses and said plurality of 5 first pillared
el enents being a fool -proof design, each of said

Plfilliry ¢Hamér; Bhest  pillared el ements being
correspondi ngly enbedded into said correspondi ng

pl uralj Sg egllvel at . t _one. of .

sai d pe? Q?%ﬁ%“%‘e%?é@étg%‘gagﬂ“%éﬂ%a’y O%lséldeﬁi?iorﬂr%ﬁﬂcﬁgf’f said gas
aﬁﬂjnst each side of said cover nenber, and said gas

i ArEgcC Ye and said gas outlet device being

respectively and correspondingly 10 coupled with said

pl ur alwhsreist thendispgsition|af ssaith phurialitycafvreeceassesand afaid plurality of
said photonask box when said photonask box is placed

i firstapitiargaselements belrgieiol-prbof Uissignseddhl bff 88id plurality of first
apparatus for photomask box according to claim®6,

- WRgRed eﬁl%@nf&ob%fnr?g’%nbﬂg‘?.épG@ngﬁ/ gﬁlg%\eaéd Caﬂyqeifsggae%%spondmg

orf an upper cover gas fi

a 0x, accordi ng t | ai. or ,
SBRERRY 47 rekseBIHERIRINGRP 81 RESEPGe 37 st v obitpond pitared
hol es heing four. 9. The gas filling apparatus for

pﬁlﬁ'%‘% wrﬁwna@@@mt r?@Cth"ée &f @@lcbgomegnem,benmd said gas inlet
wherein the sizes of the |onger side and shorter side
odewﬁﬁdal&@md-nmﬂaexutlebeievg:ela&imj4rme¢tlvelydiaatjaoo&espondingfy
between the center of said plurality of through holes

- aodupled Withgelid Jlekeligf of 2hebugPV RbIcREIN il WoV8r member of said

58.007mm the distance between the center of sai

B 5 A IRl s o crmoer

bet ween the centers of two 14

7. The gas filling apparatus for photomask box according to claim 6, wherein said

cover member can be a lower cover member or an upper cover member,

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

the number of said plurality of through holes being four.

.- The gas filling apparatus for photomask box according to claims 6, 7 or 8,

wherein the sizes of the longer side and shorter side of said cover member
being 196.014mm, the distance between the center of said plurality of through

holes and the longer side of said cover member being 58.007mm, the distance

- between the center of said plurality of through holes and the 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
bei ng 95mm and 80mm  10. The gas filling apparatus for
phot omask box according to clains 6, 7 or 8, wherein
the sizes of the |longer side and shorter side of said
cover nenber 5 being 196. 014nn] t he di stance between

t
| orSaaTIELY QRAILOM IXE: that % AcRNEBeioR A At B0m.
di stance between the center of sald plurality of
through hol es and the shorter side of said cover
“ﬂ?ﬁb g “8 58. 007 and the distances between the
Pe9as HHing aPpaptusier phetemaskybex acepuliom taotlais 6, 7 or 8,
that are adjacent being 115mm and 80mm 10 11. The gas
f whereig thppsizes 0f thedopgert sidasdnd skoder siddi ofysaid cover member
clains 6, 7 or 8, wherein the sizes of the |onger

5 - sbdingalgb.8himhgrtheidistafte HetwleaPURY comEh of sal@ieblﬂ%llty of through
196nrm the di stance between the center of said

ph&l@@'dﬁdyth%floﬁg%r?é’igg d?@agcgc%@é}%{aﬁge'r %@ '5@?{11% Jhe distance

sai d cover dIS

1 sSak r.al ou ol
¢ RetEsifE o @%cﬂaﬁlaé*mt Irofigibeles b%?%@‘eé}ﬂfféf?& of said
the dlstance% bet ween_t he centers of two of said
pPeNex membgr benao@ROABINRsanchilie distansep hedweendhe genters of two
133. 5mm and 90mm 12. The gas filling apparatus for
phicsaidraiialityof roogtihoies ihabaye adiacent lsdiag 4 5mnh and ZDmm.
11, wherein said particular gas is selected fromthe

10 group consisting of pure nitrogen, inert gases,
carbon dioxide, dry cold air, or other cleansed gases

L, A S T gl T g o o
ST S Tt 4 o S5 e o

pI urality of clanping
being 196mm, the distance between the center of said plurality of through holes

and the longer side of said cover member being 39.5mm, the distance between
15 -the center of said plurality of through holes and the shorter side of said cover
- member being 53mm, and the distances between the centers of two of said

plura[ity of through holes that are adjacent being 133.5mm and 90mm.

12.The gas filling apparatus for photomask box according to any one of claims 6 to
- 20 11, wherein said particular gas is selected from the group consisting of pure
_hitrogen, 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
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el enments, which are fixedly di sposed on the bottom
surface of said gas filling chanber. 5 14. The gas

filling apparatus for photomask box according to claim
13, wherein said clanping elenments being a |inkage
mechani sm 15. The gas filling apparatus for photomask

bore, aaetef $8id dasMing BRavbefd & r%o\‘;\rﬂalri(?ﬁ\‘q afleIIaS@{%‘ clamping

conprising a méni pulative 1 nterface, s use

c t ha.: . n essure, of i d ticular -
oateBnis, Wit B kAP sREREHhng ndiie ket O fAldugas fiing
g%%%Jilling apparatus for photonmask box used to fill a

p BRIk box with at |east one particul ar gas, said

phot omask box conprising a cover nenber, said cover

menber being disposed wwth a plurality of through

holes and a plurality of 15 recesses, which are used

14.0 heegafilfihg dppatatusiaganotirhhsBog Basdidinglo Qainfl19afherein said
filling apparatus, the inprovenent of said gas filling

cbmﬁamw&aehﬁ @ag? 3 nmkagé'nhééhaﬁ’ﬁsbrﬁi rst pillared

el ements, fixe posed on one bottom surface of

said gas filling chanber; a plurality of second

pillared elenments, fixedly disposed on said bottom 20

face I said gas filling chanber; a gas inlet _

@Leﬁ?ﬁc@s 'ﬁ NG aPpaIgtus s ehotimask oy aceeniinguior ameons of claims 6 to

said gas filling chanber; a gas outlet device,

f ldeturhedicopysisingom nsamiipulbtive mieacd, avhbciofs sseditogesntrol the flow

filling chanber; and 16 a first ion generator,

daag@seskurs of 8hidl Etichlar ghdandNREBRTe fo? fillidg iR bhdBmask box.

and enmtting ions;

16.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
- filling apparatus, the improvement of said gas filling chamber comprising:
a plurality of first pillared elements, fixedly disposed on one bottom surface
of said gas filling chamber;
a plurality of second pillared elements, fixedly disposed on said bottom
surface of said gas filling chamber;
a gas inlet device, fixedly disposed on said bottom surface of said gas
filling chamber,
a gas outlet device, fixedly disposed on said botiom surface of said gas

filling chamber; and

16




wherein the disposition of said plurality of recesses
and said plurality of first pillared elenents being a
fool - proof design, each of said plurality of first 5
pillared el ements being correspondi ngly enbedded into
said corresponding plurality of recesses respectively,

at | eaptirsdnén Yendratdr, Rlisbeddd E’\ g@g:@%?ﬁ@ggyhhﬁ{t?& for generating

el ement s proppi ng agai nst eac cover

merl tlﬂ{}ﬂ id gas inlet device and said gas outl et
devi ?Embel I(E])ﬁ?’espect ively and correspondingly coupled

wth said plurality of &grou h hol es on said cover ]
member re@"hﬁl? Q@Péﬂg?% Se'¢ pluraiypiscassasoapdsaid plurality of
x is placed in said gas filing chanber. 17.The gas

4t pilaregpelements bsingoa dookpeiof tesign; camcti ofgsaid pllislity of first
16, further conprising a second ion generator,

dpdiacskdlements Bepws coirebpodingignbeibedddd iHge@ald corresponding
generate and enmit ions through a tube into said

BE%QHE?% réssed 5e§[?9c-fik}61t)%§§1efg%{néh€ gf gé’iﬂ?i}ﬁ\taﬂ%%f?%chnd pillared

ot omask box accordi ng

saj t . ' I fromthe grou . .

< len s GG et 2P Baie O suid Syt SudhBE e saic gas inlet
di,oxi de ry.cold air, or other cleansed gases that _
ap@V'P%sén‘ggQ'ﬂiega%PulﬂﬁE devine deiig dagpestivelye aadogerresmondingly
19. A gas filling apparatus for photonmask box used to

f eouplad phith seid Ipliralitywof ihmiughl bales omesajthrcoiverlmember of said
gas, said photomask box conprising a cover nenber,

sphaotontaskesoxwhde saldgiioMasR BoR s Widcadan abwmécﬁlmg%hamber.

bo,
il

t hrough holes and a plurality of recesses, are
used to be coupled with a gas filling chanber of said
gas 17 filling apparatus, the inprovenent of said gas

17f.ﬂ1é'§b% ‘ﬁrﬁﬁabgﬁpacrg{{}%r for' Bi%tomask 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 cdver 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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three protrusive pillars, fixedly disposed on one

bottom surface of said gas filling chanber; seven
buf fer bl ocks, fixedly disposed on said bottom surface
of said gas 5 filling chanber; at |east one gas

inlet, fixedly disposed on said bottom surface of said

gdifingfagdaraas CihTAfroverhehfstdai®B8s ﬁﬁﬁg%tah%%ric{o:n?&ﬁgiﬂg:

di sposed on said bottom surface O0f sald gas

chanbeggg LUk d L Ve ' I n fixedl .

i spoaipe ol Al U REBS AP o GRE O bt ot said gas
chanber: and an ion generator, disposed in said gas
f?iﬁlrprsr?&agﬁkﬁ%er for generating and enmtting ions;

wherein the position of said protrusive pillars being

a tri S/Yen Huifen blackss fixedutdisneseddrt saidi ajtan surface of said gas
fool -proof design with said recesses, said protrusive
pfillihgrchabdieng correspondi ngly and respectively

enbedded into said plurality of recesses, at |east

one ofgt feist ohéfda%fin@t,%@_lspﬂﬁpeka oﬁ%%iiq‘ﬁévtglﬂ;%hr@cgeof said gas

of said cover nenber, said plurality o

ek pectively propping against two opposite
sf'@g@%?"@%ﬁd cover nenber, and said gas inlet and

sai d outl et 20 hej respectively coupled wth )
sai o HPASt paS Ut oullel BgRAiK e ssid Bottamsfacsiof said gas
box is placed in said gas filing chanber. 20. The gas
f filing ghamppkir at us for phot omask box according to ciaim
19, wherein said buffer blocks being in shape of
cyl i neepluraliy of clamping elements, fixedly disposed on said bottom surface
of said gas filling chamber; and
an ion generator, disposed in said gas filing chamber for generating and
emitting ions;
wherein the position of said protrusive pillars being a triangutar
configuration and forming a fool-proof design with said recesses, said protrusive

~pillars being correspondingly and respectively embedded into said plurality of

- recesses, at least one of said buffer blocks propping against each side of said

cover member, said plurality of clamping elements respectively propping against
two opposite sides of said cover member, and said gas inlet and said gas outlet
being respectively coupled with said plurality of through holes when said

photomask box is placed in said gas filing chamber.

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

buffer blocks being in shape of cylinder.

18
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21. The gas filling apparatus for photomask box
according to clains 19 or 20, wherein said particular
gas is selected fromthe group consisting of pure
nitrogen, inert gases, carbon dioxide, dry cold air,
or other cleansed gases that 5 are |ess active, or
the hybrid of any of the above. 22. A gas filling
chanber structure of filling apparatus of particul ar

28The SECTIINE Brtud SRR % 1B BRI 1 or 20,

pl 4t f protrusive .elenments; .10 fool - proof |

d(‘en\ﬁ{e?%'b g?@p&?@ﬁﬁ”ﬁ? OfS BrRapoleRofoRt They OB eRRSisling of pure
deyice through a plurality of protrusive elenents; a
gRdragen, ingyt dasee aasben dinsidesdry eoldiais rsatbier nleaheed gases that
inner side area of said fool-proof device; and an

opeg lesalschve) emberiybdd\dfamy of thibbdle, di sposed on the

peri pheral area 15 of said gas filling chanber and
i nterposedly deployed with part of said retention
device. 23. The gas filling chanber structure

2 Lonhel ol IR S 415 comin:

cylindrical, structure. 20 24.The gas filling chanber "
s%/r uc%u?egg'&tbocfbldﬁivw&’ trﬁo%rl]t&an%" igeo?erﬁ‘,er%@f% Rf faidy gas filling
plurality of protrusive elenents of said fool-proof
deNdmBenLEvergha puraliyrafiptrusive elaroerts; 19 25. The gas
filling chanber structure according to clainms 22, 23

or 24a fabkprtiofi devick, digodad In fhe minérexrbaust 418 rdeitied device

bei ng conposed of at |east one gas inlet and at
through a plurality of protrusive elements:
a gas filling and exhausting device, disposed in the inner side area of said

fool-proof device; and

an operatable clamping device, coupledly disposed-on the peripheral area

- of said gas filing chamber and interposedly deployed with part of said retention

device.

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

protrusive elements of said retention device being a cylindrical structure.

24.The gas filing chamber structure according to claims 22 or 23, wherein said

plurality of profrusive elements of said fool-proof device being a cylindrical

sfructure.

19




| east one gas outlet. 5 26.The gas filling chanber
structure according to any one of clainms 22 to 25,
wherei n sai d operatabl e clanping device being a

| i nkage mechani sm 27. The gas filling chanber

25 st G ERRERE shilo b Biuino 6 T A2 8 prd apherein said

falli amber. 10 28.The gas filling chamber
gtag%&(ﬁ"h}gg‘ %{F}P%ﬁﬁl@gtdsvwebmcgmp@sgd pkabtleastonergas inlet and at

wherein said particular gas is selected fromthe group
cégrgtonergpsosutlelire  nitrogen, inert gases, carbon

di oxi de, dry cold air, or other cleansed gases that
are | ess active, or the hybrid of any of the above. 15
20

5 26.The gas filling chamber structure according to any one of claims 22 to 25,

wherein said operatable clamping device 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 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.
15

20




