SUBSTRATE TREATING APPARATUS AND METHOD CROSS-REFERENCE TO RELATED
APPLICATIONS [0001]This U.S. non-provisional patent application claims priority under 355 119 of
Korean Patent Application No. 10-2009-0027371, filed on March 31, 2009, the entire contents of which
are hereby incorporated by reference. BACKGROUND OF THE INVENTION [0002]The present
invention disclosed hereytaiates, erriaebatiaec aaPg LAGRPIAS RiigTRRSpd. and more
particularly, to a substrate treating apparatus and method, which vacuum-absorb a substrate. [0003]A
lithography process using a photoresist is essential in a process of fabricating a semiconductor
device.The photoresist includes an organic photosensitive polymer or a mixture of a photosensitive

material and a polymer. -CROEXIRBUIERENIELCT QTRIGSITTH A PPIPEMer) ¢Pgrm photoresist patterns
on a substrate, and then, patterns corresponding t the photoresist patterns are transferred onto the

substrate whilfd 0l pubstratehor lagersforoedionaheasshsirpir aenetahed s aphetosensitive
polymer is referred to as a photoresist, and a process in which tine patterns are formed on a substrate

using light is reférted; tolasalithegr @ty 2Qppticessn No. 10-2009-0027371, filed on March 31,

2009, the entire contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention disclosed herein relates to a substrate treating
10 apparatus and method, and more particularly, to a substrate treating apparatus and
method, which vacuum-absorb a substrate.
[0003] A lithography process using a photoresist is essential in a process of
fabricating a semiconductor device.  The photoresist includes an organic
photosensitive polymer or a mixture of a photosensitive material and a polymer. -
15 Exposure and etch processes are performed to form photoresist patterns on a
substrate, and then, patterns corresponding to the photoresist patterns are transferred
onto the substrate while the substrate or layers formed on the substrate are etched.
Such a photosensitive polymer is referred to as a photoresist, and a process in which
fine patterns are formed on a substrate using light is referred to as a lithography
20  process.
[0004] In a semiconductor manufacturing process, a photoresist used as a
mask in a process of forming fine circuit patterns such as a line or space pattern or an

ion implantation process is mainly removed from a substrate by using an ashing

process.




[0004]In a semiconductor manufacturing process, a photores st used as a mask in a process of
forming fine circuit patterns such as a line or space pattern or an ion implantation process is mainly
removed from a substrate by using an ashing process. [0005]An electrostatic chuck in which a
substrate is fixed using a simple clamp or an electrostatic force is used in a conventional ashing
process. [0006]6008¢ver,as Aine:wigihatia skipstratevhecpmesRriows FdaRIPcessRgromes
delicate, it is difficult to improve unifo of the substrate using a conventional substrate chucking
apparatus As acraspllér prageicibsyinydaesracidcad dugvienpaon qualitypliesnatively, the substrate
may be chucked using a vacuum chuck. However, it is difficult to maintain a vacuum state during
processing. SUMMBRY OFHd+e:tbtVENTION 1 Q00 Q¥biheaphesentinvantionaptoyises @asubstrate
treating apparatus and method that chuck a substrate using a pressure difference. [0008]The present
invention also provides deBuistratestrédting appanatusvanchifiethivg tifatmaybncieassiapsorption
between a substrate and a vacuum chuck. [0009]The present invention also provides a substrate

treating apparatoBvandoLsraebotcishtsiimg contreliabsosptisrubewahintay ubstrate @idcadvacuum
chuck
due to poor quality. Alternatively, the substrate may be chucked using a vacuum

chuck. However, it is difficult to maintain a vacuum state during processing.

SUMMARY OF THE INVENTION

10 [0007] The present invention provides a substrafe treating apparatus and
method that chuck a substrate using a pressure difference.
[0008] The present invention also provides a substrate treating apparatus and
method that may increase absorption between a substrate and a vacuum chuck.
[0009] The present invention also provides a substrate treating apparatus and
15 method that may control absorption between a substrate and a vacuum chuck
according to regions of the substrate.
[0010] The present invention also provides a substrate treating apparatus and
method that may easily control a pressure difference.
[0011] The present invention also provides a substrate treating apparatus and
20  method that may improve production yield and quality of a substrate.
[0012] Embodiments of the present invention provide substrate treating
apparatuses including: a housing including an inner space; a vacuum chuck in which
a vacuum hole is defined in a top surface thereof, the vacuum chuck being disposed
in the inner space to vacuum-absorb a substrate; a pipe through which a gas within

25 the inner space is exhausted to the outside, the pipe being coupled to the housing; a



according to regions of the substrate [0010]The present invention also provides a substrate treating
apparatus and method that may easily control a pressure difference. [0011]The present invention also
provides a substrate treating apparatus and 20method that may improve production yield and quality
of a substrate. [0012]Embodiments of the present invention provide substrate treating apparatuses

including: a h%@ﬁﬁ%wg%fg'& %@e‘ﬁg? b %Rgtcgoci?“\é%cgy {Eecl:ﬁugl%(gncg\rlltc]rigpaag}léasggrl'lemW1 gle Eede}tined na

top surface thereof, t cuum chuck being disposed in Inner spaceto vacuum-absorb a

substrate pine oy whic2 aasMIBR&RMEINIELRPACE I PHIMSISAIRNG. QUlsle he pipe

being coupled to the housing; a vacuum pump disposedat a first posi € pipe to control a

pressure withip igonaRs RAGSETRe e Ispaser 8l a.8eeantARsiaBlNRBIRE fepueen the

first position and the housing to open and close the pipe or to control a flow amount of a gas flowing

Into the pipe; aad fovasuuiying iagluding 8 ieklae hayineianm endhn CRNRRIST 1Bfg ypcuum hole

and the other end connected to the pipe between the first position and the sec position and a first

valve opefingcandeelesingribe. fisstlingo[00h3]insome: embegiments. thevaryupLipe.may further
include: a second

first position and the second position and a first valve opening and closing the first
line.
[0013] In some embodiments, the vacuum line may further include: a second
line having one end connected to the first line between the vacuum hole and the first
10 valve and the other end connected to the pipe between the housing and the second
position; and a second valve disposed in the second line to open and close the second
line.
[0014] In other embodiments, the vacuum line may further include: a third
line having one end connected to the first line between the vacuum hole and the first
15 valve and the other end connected to a gas supply part supplying a gas to supply the
gas mto the first line; and a third valve disposed in the third line to open and close
the third line.
[0015] In other embodiments of the present invention, substrate treating
apparatuses include: a housing including an inner space; first and second vacuum
20 chucks in which vacuum holes vacuum-absorbing a substrate are defined in top
surfaces thereof, respectively, the first and second vacuum chucks being spaced apart
from each other in the inner space; a pipe through which a gas within the inner space
1s exhausted to the outside, the pipe being coupled to the housing; a vacuum pump
disposed at a first. position of the pipe to control a pressure within the inner space; a

25  pipe valve disposed at a second position of the pipe between the first position and the




line having one end connected to the first line between the vacuum hole and the first 10 valve and the
other end connected to the pipe between the housing and the second position; and a. second valve
disposed in the second line to open and close the second line. [0014]In other embodiments, the
vacuum line may further include: a third line having one end connected to the first line between the

vacuum hole e fisfet 3PS a0 R ORah A ONNALIPAIR &Y 8P SupPl Rl SYpPing a gas

to supply the gas into the first line; and athird valve disposed in t Ir to open-and close the

third line. [004zli;pther arbadiments of dhe @ﬁgsséﬁri@a/t%@tk%%%upgé{a&ﬁ,tﬁg?ﬁgﬁeaﬁﬁyses Include:

a housing including an inner space; first and second vacuum 20 chucks in whi cuum holes

vacuum-absarhing-a guURstrate dicdrfingd i fopsuifares theraplrespartively Hthe;firstand second

vacuum chucks being spaced apart from each other in the inner space; a. pipe through which a gas

within the inngisRasgdexNaRSEd todhespitside. dhedeiPe-haing: Gauplad temtheihrKsinga vacuum
pump disposed at a first position of the pipe to control a pressure within the inner space; a 25pipe

valve disposegiatacsasenedipasitienetthempiredeiween dhe fiist pesitiosmaog therRPysing to open and
close the pipe or to control a flow amount of a gas flowing into the pipe; a first line having one end

connected todhgaduismiofes: ditbe firstaacuaivi cbughanehthe othehand eannestaddashe pipe
between the first position and the second position; and a division line divided from the first line, the

division line biirdecofinected fiostimvamuiithdpips ofidhesectndopaatiguehuicikia: firstiralve disposed
in the first line between a divided position, at which the division line is divided from the first line, and
the pipe, the first, valweopeningl andistosingithd difststities antaweilidry draldeddisposedin tihe first line
between the divided position and the vacuum holes of the first vacuum chuck, the auxiliary valve
opening and &kssing thel sofrtdinesaneravdivisiorky dvendisposedive thiecoivision kiesitlgeldivision valve
opening and closing the division line. [0016]in some embodiments, the substrate treating apparatuses
may furlfler first line; and a division valve disposed in the division line, the division valve

opening and closing the division line.

[0016] In some embodiments, the substrate treating apparatuses may further

include: a second line having one end connected to the first line between the divided

position and the first valve and the other end connected to the pipe between the

15 housing and the second position; and a second valve disposed in the second line, the

second valve opening and closing the second line.

[0017] In other embodiments, the substrate treating apparatuses may further

include: a third line having one end connected to the first line between the divided

position and the first valve and the other end connected to a gas supply part

20 supplying a gas to supply the gas into the first line; and a third valve disposed in the

third line, the third valve opening and closing the third line.

[0018] In still other embodiments of the present invention, substrate treating

methods include using a substrate treating apparatus including: a housing including

an inner space; a vacuum chuck in which a vacuum hole is defined in a top surface

25  thereof, the vacuum chuck being disposed in the inner space to vacuum-absorb a




include: a. second line having one end connected to the first line between the divided position and the
first valve and the other end connected to the pipe between the 15housing and the second position;
and a second valve disposed in the second line, the second valve opening and closing the second
line. [0017]In other embodiments, the substrate treating apparatuses may further include a third line

having one enghgeanecielio (e st IArpemEEn e dvier pesiion and (e fisk vaivg and the ofher

end connected to a gas supply part 20supplying a gas to supply the gas into the first ﬁne; and a third

valve disposegigfe drgiielie Ui ¥l PG, A Clasing G ne. d001BHa sl other

embodiments of the present invention, substrate treating methods include using a. substrate treating

apparatus inchigdifngn aonousing nalidingan m@és§ﬁﬁc%@fﬁ@%maugtkwwi%@ Vagum hole is
defined in a top surface 25thereof, the vacuum chuck being disposed in the inner space to

vacuum-absothsposidbstralesoadipgithroughuhishgaswithinte donen shacsds sahiaugted to the
outside, the pipe being coupled to the housing vacuum pump disposed at a first position of the pipe to

control a Presspee withuiohetivnepspacaia pipevalye-disposedaimsesand positigmabihe pipe
between the first position and the housing to 5 open and close the pipe according to the pressure of

the inner spadiéoer aocontrdl @ fiovl awiogttof taagsis floming intanthe Ipipenaodigevasusmdine including
a first line having one end connected to the vacuum hole and the other end connected to the pipe
between the firstipgsitionmainchthecsetondipositiom antbaifitshvaliierepening andicosiegihe first line,
the substrate treating method including: maintaining a first
between the first position and the second position and a first valve opening and
closing the first line, the substrate treating method including: maintaining a first
10 pressure between the first position and the second position when the substrate is
carried into the inner space and partially opening the pipe valve to maintain the
pressure within the inner space at a second pressure greater than the first pressure;
and opening the first valve to maintain a pressure within the vacuum hole at a third
pressure less than the second pressure, thereby to vacuum-absorb the substrate on the
15 vacuum chuck.
[0019] In some embodiments, the substrate treating methods may further
include supplying a processing gas into the inner space to process the substrate when
the substrate is vacuum-absorbed on the vacuum chuck.
[0020] In other embodiments, the vacuum line may further include: a second
20 line having one end connected to the first line between the vacuum hole and the first
valve and the other end connected to the pipe between the housing and the second
position; and a second valve disposed in the second line to open and close the second

line, wherein, after the substrate processing is completed, further comprising opening

the second valve to maintain a difference between the third pressure and the second




10 pressure between the first position and the second position when the substrate is carried into the
inner space and partially opening he pipe valve to maintain the pressure within the inner space at a
second pressure greater than the first pressure; and opening the first valve to maintain a pressure
within the vacuum hole at a third pressure less than the second pressure, thereby to vacuum-absorb

the substate gRUNGIS MAEUT ARG 0038l 80 & eMBodIments, e Stbsrateaiing methods may
Stra

further include supplying a processing gas into the inner space to process the Su e When the

substrate is vaguypyalRgerbed on the vacuum chuck. [0020]In other embodiments, the vacuum line
may further elude: a second 20 line having one end connected to the first line between the vacuum

hole and the fitsg¥gjve andithe;pthanand.oonnectad t&é@a@&%@ﬁﬁ‘é’?ﬁ%@&rﬂ%?ﬁ’&%g&dathe second

position; and a second valve disposed in the second line to open and close the secon wherein

after the substrate PreGRSSING it camplairdidurtheE camprising:RRENIAY the.Secand ¥alvg fo maintain a
difference between the third pressure and the second pressure within a previously set range, thereby

to unloadathe suhstrate franhthevacunGhiekd Q02 Hin ﬁﬂ%ﬁ}%ﬁ%ﬁ}ﬁﬁﬁi@%ﬁgﬁs theyggyum line may

further nclude: a third line having one end connected to the first line between the vacuumhole and the

5 first valve anikthesotiner teadicorinectesite egasalppliPartsunniying digaste,sypp:he gas into
the first line; and a third valve disposed in the third line to open and close the third line, wherein the

unloading of thsutistratel fintherliectitding wpening: thetthirdivalue: tsbaphyca.gas interthe first line,
thereby to maintain the difference between the third pressure and the second pressure within the
previously setthariyed1ve[@ORRHwpelen gthanterfilsobiinnénts, tiedinoadiagafthesaivsiraiesmay include
closing the pipe valve.
between the third pressure and the second pressure within the previously set range.
10 [0022] In even other embodiments, the unloading of the substrate may
include closing the pipe valve.
[0023] In yet other embodiments, the third pressure may be greater than or
equal to the first pressure.
[0024] In even other embodiments of the present invention, substrate treating
15 apparatuses include: a housing comprising an inner space; a vacuum chuck in which
first vacuum holes are defined in a first region of a top surface thereof, and second
vacuum holes are defined in a second region, which is different from the first region,
of the top surface, the vacaum chuck being disposed in the inner space to vacuum-
absorb a substrate; a pipe through which a gas within the inner space is exhausted to
20 the outside, the pipe being coupled to the housing; a vacuum pump disposed at a first
position of the pipe to control a pressure within the inner space; a pipe valve
disposed at a second position of the pipe between the first position and the housing to
open and close the pipe or to control a flow amount of a gas flowing into the pipe;

and a vacuum line comprising a first line having one end connected to the first

25 vacuum holes and the other end connected to the pipe between the first position and




[0023]In yet other embodiments, the third pressure may be greater than or equal to the first pressure.
[0024]In even other embodiments of the present invention, substrate treating 15 apparatuses include:
a housing comprising an inner space; a vacuum chuck in which first vacuum holes are defined in a first
region.of a top surface thereof, and second vacuum holes are defined in a second region, which is

different from fe JisheAIRLE! e iorirtans Becach I ek palngippgsed fahe inner space lo

vacuum-absorb a substrate; a pipe through which’a ga in the Tnner space 15 exhausted to 20 the

outside, the piag;ieing.conplee 1o Lagdipysings vacum aump disBesed A3 IRt osiign of the pipe

to control a pressure within the inner space; a pipe valve disposed at a second position of the pipe
between the f{r%i&gsition and the housing to open and close the pipe or to control a flow amount of a
gas flowing into the pipe; and a vacuum line comprising first line having one end connected to the first

25vacuum holgsagp the othejandsonnesiadtanbe pipghetwesn thefitstpasifion and,the second

position and a first valve opening and closing the first line. The first region may include a central

region, aid thersaeemne,egiendaYiBekide anedee regivn [R028]IRsomea . embedimsnts, dhe vacuum
line mayinclude: a second 5 line having one end connected to the first line between the first vacuum

holes and the fiirst vailve ardithecdiberendconnested tetheipipecbetweean theubRusing anpd the second
position; a third line having one end connected to the first line between the first vacuum holes and the
first valve andstlerotipesieind; cotimelctad tonai figst:gasel pply qast supplying & gasdavsupply the gas into
the first line; a second valve 10disposed in the second line to open and close the second line; and a
third valve dispogechinithrelthied finé tbeofent andclase the thire lind. (oRRGR oiher &mnbagiments, the
vacuum line may further include a fourth line having one end connected to the second vacuum holes
and the other sfply part supplying a gas to supply the gas into the first line; a second valve
10 disposed in the second line to open and close the second line; and a third valve
disposed in the third line to open and close the third line.
[0026] In other embodiments, the vacuum line may further include a fourth
line having one end connected to the second vacuum holes and the other end
connected to a pressure control pump controlling a pressure within the second
15 vacuum holes. The vacuum line may further include: a fourth line having connected
to the second vacuum holes and the other end connected to the first line between the
first vacuum holes and the first valve; and a second pressure controller disposed in
the fourth line to control a pressure within the fourth line.
[0027] In still other embodiments, the vacuum line may further include: a
20  fourth line having one end connected to the second vacuum holes and the other end
connected to the pipe between the first position and the second position; and a fourth
valve opening and closing the fourth line. The vacuum line may further include: a
fifth line having one end connected to the fourth line between the second vacuum

holes and the fourth valve and the other end connected to the pipe between the

25  housing and the second position; a sixth line having one end connected to the fourth




connected to a pressure control pump controlling a pressure within the second 15 vacuum holes. The
vacuum line may further include: a fourth line having connected to the second vacuum holes and the
other end connected to the first line between the first vacuum holes and the first valve; and a second
pressure controller disposed in the fourth line to control a pressure within the fourth line. [0027]in still

other embodifgnts. . agHUTLIIR WA HEErIchei . 206U e fving ghe engconnected

d
to the second vacuum holes and the other end connected to the pipe between the first E)%smon and the

e Byt oo il o oo furt
second position; andca fRuituale eReing andiclosiphe outhing, The yacujogmay further

include: a fifth line having one end connected to the etwe second vacuum holes and

the fourth valvg.andithe qthen sad canpesiediatha ming beiwsen the dshopsingand the second

position sixth line having one end connected to the fourth line between the second vacuum holes and
the fourth valvesand 1as othesRpdicannasiadiie asasend gas supklypartisupplying a gas to supply
the gas into the fourth line; a fifth valve disposed in the fifth line to open and close the fifth fine; and a
sixth valvgé disposed in the sixth line to open and close the sixth line. 5 BRIEF DESCRIPTION OF THE
FIGURES [0028]The accompanying figures are included to provide a further understanding of the
present invention, and. are inc@BRIERMIFN GRIRDIGHN ¢ I gar bR Epecification. The drawings
illustrate exemplary embodiments of the present 10invention and, together with the description, serve
to explain prif@RE] of the freseatiompatining|nfinerfiguees: included to provide a further

understanding of the present invention, and are incorporated in and constitute a part
of this specification. The drawings illustrate exemplary embodiments of the present
10 invention and, together with the description, serve to explain principles of the present
invention. In the figures:
[0029] FIG. 1 is a schematic view of a substrate treating apparatus according
to an embodiment of the present invention;
[0030] FIG. 2 1s a view of a vacuum chuck according to an embodiment of
15 the present invention;
[0031] FIG. 3 1s a schematic view of a substrate treating apparatus according
to another embodiment of the present invention;
[0032] FIGS. 4A through 4C are views illustrating a substrate treating
method according to the present invention;
20  [0033] FIG. 5A is a cross-sectional view of a vacuum chuck according to
another embodiment of the present invention;
[0034] FIG. 5B is a plan view of a vacuum chuck according to another
embodiment of the present invention;
[0035] FIG. 6 1s a schematic view illustrating a portion of a substrate treating

25  apparatus according to another embodiment of the present invention;




[0029]FIG. | is a schematic view of a substrate treating apparatus according to an embodiment of the
present invention; [0030]FIG is a view of a vacuum chuck according to an embodiment of 1_5the
present invention; [0031]FIG 3 is a schematic view of a substrate treating apparatus accordllng to
another embodiment of the present invention; [0032]FIGS. 4A through 4C are views illustrating a
substrate treat d acc%rfy]rjg/ tlgh ztlhs%ﬂores nt lnven}tlopr,gL %QLOOSS FIG. BA is a cross-sectional view o

a vacuum chuck according to another embodimen NS present IRventidn: IO0SAFIEE B is a plan

view of a vac%mﬁ%c&g&%%giﬂga%@gg ar o%'ﬂpe%‘%‘g}%ﬁé %etshe?lt%%%gggrip\éggtion; [0O035]FIG. 6 is a

schematic view illustrating a pértion o ubstrate treating 25apparatus according to another
embodiment ([bﬁﬁe/?resentﬁw.e@qgg;schematic view illustrating a portion of a substrate treating

apparatus according to another embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0038] Preferred embodiments of the present invention will be described
below in more detail with reference to the accompanying drawings. The present
invention may, however, be embodied in different forms and should not be construed
10 as limited to the embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey
the scope of the present invention to those skilled in the art. Thus, in the figures, the
dimensions of layers and regions are exaggerated for clarity of illustration.
[0039] FIG. 1 is a schematic view of a substrate treating apparatus according
15 to an embodiment of the present invention, and FIG. 2 is a view of a vacuum chuck
according to an embodiment of the present invention.
[0040] Referring to FIGS. 1 and 2, a substrate treating apparatus 1 includes a
processing part 100, a plasma generating part 200, an exhausting part 300, and a
vacuum line 400. A substrate treating process such as an ashing process is
20  performed by the processing part 100. The plasma generating part 200 generates
plasma required for the substrate treating process to supply the generated plasma into
the processing part 100. The exhausting part 300 exhausts residual process gases and
reaction by-products within the processing part 100 to the outside.
[0041] Specifically, the processing part 100 includes a housing 110, a

25 vacuum chuck 120, a closing cover 140, and a shower head 150.




[0036]FIG. 7 is a schematic view illustrating a portion of a substrate treating apparatus acco_rding to
another embodiment of the present invention; and [0037]FIG. 8 is a schematic view illustrating a
portion of a substrate treating apparatus according to another embodiment of the present invention. 5
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS [0038]Preferred embodiments of the

- - - i in. il.with ref to the. 1ying drawings.
e presont 1y o e dn SH e Rt aE Kbretrued

. Il
The present invention may, however, be em in differen

L0as limited to, e embgcimenis setfoiupreins Rathar, Des ambpdiments e provided so that this

E 1 .
disclosure will he thorough and complete, and will fully convey the scope of the presen%lnventlon to

those skiled inghecart Tugsihe fiuies Ursydmensionsef layersang regions st eyaggerated for
clarity of illustration. [0039]FIG. 1 is a schematic view of a substrate treating apparatus according 15to
an embodimegbedhs RiespatinyenRtian: st FdGCsisR Yiew Qi()érv@lg't‘ %&P)u K exhaust
5  hole (not shown) is defined in a bottom surface of the housing 110 to exhaust gases

within the inner space 111 through a pipe 310 that will be described later.

[0043] The vacuum chuck 120 is disposed in the inner space 111 of the

housing 110 to vacuum-absorb the substrate W. The vacuum chuck 120 has a

circular plate shape. Vacuum holes 122 for vacuum-absorbing the substrate W are

10 defined in a top surface of the vacuum chuck 120. The vacuum holes 122 are
connected to each other through a hole defined inside the vacuum chuck 120. The
vacuum holes 122 are connected to a first line 410 that will be described later to suck
alr existing in a space between the top surface of the vacuum chuck 120 and a bottom
surface of the substrate W. The vacuum chuck 120 may include at least one heater

15 for heating the substrate W seated during processing at a previously set processing
temperature. A lift pin may be disposed to ascend and descend along a hole that is
vertically formed through the vacuum chuck 120, thereby loading and unloading the
substrate W on/from the vacuum chuck 120. A support shaft 123 for supporting the
vacuum chuck 120 is disposed on a lower end of the vacuum chuck 120.

20  [0044] The closing cover 140 and the shower head 150 are disposed above
the vacuum chuck 120. The closing cover 140 is disposed on an upper portion of the
housing 110 and is coupled to the housing 110 to cover the inner space 111. The
closing cover 140 is coupled to the plasma generating part 200. Intake holes,
through which the plasma generated in the plasma generating part 200 is introduced,

25  are defined in the closing cover 140. An inducement space GS for providing the

10




according to an embodiment of the present invention. [0040]Referring to FIGS. 1 and 2, a substrate
treating apparatus 1 includes a processing part 100, a plasma generating part 200 an exhausting part
300, and a vacuum line 400. A substrate treating process such as an ashing process is 20 performed
by the processing part 100. The plasma generating part 200 generates plasma required for the

substrate tre%ia%ras%ﬁﬁgaﬁ&p@m{g?ngﬁm{at@sdt@ Asma, intoihe; Hf?&%sggfgwﬂ 1190, The

exhausting part 300 exhausts residual process gases and reaction by-pro S within thie processing

_ Ui : | o ,
part 100 to thaea%@%@%@]sgs&a@&m; tgwﬁeq&%ﬁ@@%@ﬂg%ggoeﬂ% 6%%‘%5‘%‘1%‘%?85'5'& éﬂ%oo S udes

25vacuum chuck 120, a closing cover 140, and a shower hea sin

an inner spacg,111 ipwhighithe.ashipg process is perforated. An opening 112 through which a
substrate W comes in and goes out is defined in a sidewall of the housing 110. The opening 112 is

opened or clogggkby an opeqing/slosing-amenber siehas 8cpikaordnalshown)Anexpaust sShole
(not shown) is defined in a bottom surface of the housing 110 to exhaust gases within the inner space
111 through ajpipacde thatavillvewsleperibed ez flowing into the inducement space GS of

the closing cover 140 onto the substrate W seated on the vacuum chuck 120.

Specifically, the shower head 150 is disposed on an inner upper surface of the

housing 110 adjacent to the inducement space GS of the closing cover 140. A

plurality of holes for spraying the plasma is defined in the shower head 150.

10 [0046] The plasma generating part 200 is disposed on an upper portion of the
closing cover 140 and generates the plasma to supply the generated plasma into the
inducement space GS within the closing cover 140. The plasma generating part 200
includes a magnetron 211, a waveguide 212, a plasma source part 213, and a gas
supply tube 214,

15 [0047] The magnetron 211 generates a microwave for generating the plasma,
and the waveguide 212 connected to the magnetron 211 induces the microwave
generated by the magnetron 211 to the plasma source part 213. The gas supply tube
214 1s connected to the plasma source part 213 to supply a r¢a0t1011 gas necessary for
generating the plasma to the plasma source part 213.

20  [0048] The plasma is generated within the plasma source part 213 by the
reaction gas supplied from the gas supply tube 214 and the microwave generated
from the magnetron 211.

[0049] The plasma source part 213 is coupled to the closing cover 140, and

the plasma generated by the plasma source part 213 is supplied into the inducement

11




[0043]The vacuum chuck 120 is disposed in the inner space 111 of the housing 110 to vacuum-absorb
the substrate W. The vacuum chuck 120 has a circular plate shape. Vacuum holes 122 for
vacuum-absorbing the substrate W are 10 defined in a top surface of the vacuum chuck 120. The
vacuum holes 122 are connected to each other through a hole defined inside the vacuum chuck 120.
The vacuum holes &{ﬁzo re CC grllggtgdvtg a z{brsétn Hne 410 thft V\tli| %e degctibeyater to suck air existing
in a space betwaen the top surface of the vacuum chuck 128 8nd % Dot sufatE‘st B substrate W.
The vacuum g%ck 12 n’kayzi@gllude ﬁ\ttlea t one hea%t(?g 15 for heating the substrate W seated during

. X i - e .
processing at a plflér\r/lloct}lslﬁ/ set p%(l)%u su%a %é?n%eéré ure. ,8 lift pin may be disposed to ascend and

descend alon%%gl@je that ig;vertic }’(é{%%r?gg tﬂgﬁqgrh%%%/eicge r@wct[}yeclil{() %.Zgé)g%?gesszeagﬂ 6Qing and

unloading the substrate W on/from t uum chuck support a pporting the

vacuum chuckiaQyis.dispased aodaneendaliie vasim ek 420, A0 (3944} Jlg,glosing cover

140 and the shower head are disposed above the vacuum chuc e closing cover 140 is

disposedon apypperRaLion af thehavsing 1Q andizcouplediauthehausing 110 49 spyer the inner

space 111. The closing cover 140 is coupled to the plasma generating part 200. intake holes, through

which the plasfimagangrateddg:the piasma;generiag pad2R0iisiaikeduead. Roghedefingd in the
closing cover 140. An inducement space GS for providing plasma flowing through the intake holes to

the shower heaeabbgis sifinedinsideditectipsingcomarkdOyAiaeonding e tharreseniembodiment,

the inducement space GS has a.n inverted funnel shape. [0045]The shower head 150 is disposed
between the clesisigecoMer 140 and 5 the vacuum chuck 120 to spray the plasma flowing into the
inducement space GS of the closing cover 140 onto the substrate W seated or the vacuum chuck 120.
Specifically, tH@8&tlver hedthd pdbis dlisppsédonandnneloupparostisiace afthehousing 130 adjacent
to the inducement space GS of the closing cover 140 A plurality of holes for spraying the plasma is
defined ifthe Slrowepdsead 150uglh0004 6T basplashtgenerating partd208 isitispdsednen an upper
portion of the closing cover 140 and generates the plasma to supply the generated plasma into the
inducement spaeecGlS Wwithiththewleising ¢overc14tdikedladiha gessegating thartp2R0 intludes a
magnetron 211, a waveguide 212, a plasma source part 213, and a gas supply tube 214. 15[0047]The
magnetron 21 $jeadestds Aierbovaldfde derneratmgibrieplasmahandnthespaveglidef2t2 connected
to the magnetron 211 induces the microwave generated by the magnetron 211 to the plasma source
part 213. The Sé‘ésgtﬁabw-tube 214 is connected to the plasma source part 213 to supply a reaction gas
necessary for generating the plasma to the plasma. source part 213. 20[0048{The plasma is generated
within the plas g%?c;urce p§P%fgw%gump 320 1s disposed at a first position L1 of the pipe

15 310. The vacuum pump 320 forcedly sucks the gases within the inner space 111 of
the housing 110 to control the pressure within the inner space 111 of the housing 110.
Also, the vacuum pump 320 sucks the reaction by-products within the inner space
111 of the housing 110 to exhaust the sucked reaction by-products to the outside.
When the vacuum pump 320 is operated, the interior of the pipe 310 is maintained at

20 afirst pressure P1. The first position L1 is sufficiently spaced apart from the housing
110.
[0053] A pipe valve 330 1s disposed at a second position L2 between the first
position L1, at which the vacuum pump 320 is disposed, and the housing 110. The
pipe valve 330 opens and closes the pipe 310 or controls a flow amount of a gas

25  flowing into the pipe 310. When the plasma is supplied into the inner space 111 of
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reaction gas supplied from the gas supply tube 214 and the microwave generated from the magnetron
211. [0049]The plasma source part 213 is coupled to the closing cover 140, and the plasma generated
by the plasma source part 213 is supplied into the inducement space GS of the closing cover 140 and
is sprayed onto the substrate W seated on the vacuum chuck 120 through the shower head 150.

[0050]The ex%%éw%%qrfﬁ%q igrfgggqgggﬁ%%)aw tttl]ee a}&(égﬁggie%g&%rt 100.a'&1§%§§haust' part 300

controls a pressure witfiin the inner space of the hotsing 8Hd X & Rt mal gas, The

exhausting pa&ﬁﬁg()[ﬂ'g %ge&sl 6he\ﬂ'%% ﬁileoof&c%%s?é(h Zlgés#ic%%& eﬂ%ﬁ‘?}%é ﬁﬁgiwf@n@ﬁlgn%%r space 111 of the

housing 110 to the outSide and a vacuum pump or con e pressure WithirPthé inner space

111 of the hOlﬁiﬂgré%QhiQQé&lM%Q&%é&&eMggggg%ﬁ@\Gg_}é?jéovee; Rogon gf s, hoysing 110 to 10

form a passage through which the gases and th ducts within the inner space 111 of

the housing 13Q ae gxpaysted;Hhe pAssass ofdhenipa 310 ﬁ?%egé‘é&@%be%s%@%%ho'e to

communicate with he inner space 111 of the housing 110 [0052]The vacuum pump 320 is disposed at

a first positiongkdpéthe:pipe 4%:34Qsdhe ¥acuwm RUMP:329.foreadly SHicks e, 0ases wifhin the inner

space 111 of the housing 110 to control the pressure within the inner space 111 of the housing 110.

Also, the vacuisa pAImD 3ERIsuckathe raacieriipiaducss withindhe g spaceikkl 9fthe housing
110 to exhaust the sucked reaction by-products to the outside. When the vacuum pump 320 is

operated, the pntesioe of thephie3 16 iy haitdinethabzRa /first prgssure Pl. The first position Li is
sufficiently spaced apart from the housing 110.
[0054] A vacuum line 400 is connected to the vacuum holes 122 to control a
pressure within the vacuum holes 122. Specifically, the vacuum line 400 includes a
10 first line 410 connecting the vacuum holes 122 to the pipe 310, a second line 420
connecting the first line 410 to the pipe 310, a third line 430 supplying a gas into the
first line 410, and first through third valves 411, 421, and 431, which are disposed in
the first through third lines 410, 420, and 430 to open and close the first through third
lines 410, 420, and 430, respectively.
15 [0055] Specifically, the first line 410 has one end connected to the vacuum
holes 122 of the vacuum chuck 120 and the other end connected to the pipe 310
between the first position L1 and the second position L2. A first valve 411 for
opening and closing the first line 410 is disposed in the first line 410. The first valve
411 1s opened or closed to control the pressure within the vacuum holes 122. When
20  the second and third valves 421 and 431 are closed, and the first valve 411 is opened,
the interiors of the vacuum holes 122 are maintained at a third pressure P3. The third
pressure P3 is less than the second pressure P2 and is greater than or equal to the first
pressure P1.

[0056] The second line 320 has one end connected to the first line 410

25 between the vacuum holes 122 and the first valve 411 and the other end connected to

-
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[0053]A pipe valve 330 is disposed at a second position L2 between the first position LI, at which the
vacuum pump 320 is disposed, and the housing 110. The pipe valve 330 opens and closes the pipe
310 or controls a flow amount of a gas 25flowing into the pipe 310. When the plasma is supplied into
the inner space 111 of the housing 110 to perform the substrate treating process, the pipe valve 330

partially opens the pi 0, When the gases, and reaction by-products within the inner space 111 are
exhausted th%ﬁ&%@%%e@) e eﬁag“sea & 6%?&6883 ,iﬁcé’ﬂqﬁ%?séﬁ%é&lfoﬁﬁﬂ?@%%}éﬁﬁg 110 is
o \ . b1
According to (e FHGebK BT o BB SGAr s AIEH S AR S 3
100B41A VoL i T80 o e e a6 e AL AL 3 o it o & b i the
vacuum hole ifi t icuum kpe 400 includes.a. 10 first line, 410 connecting the
vacuum holezljig%t?grt)ﬁg gigp%eu%ﬁllg%\éggc%hd ingrﬁ%ecornsﬁégﬁi%l 1tlglevf‘lasrlgf3 ?irﬁe1 %TBC% ?rfeafﬁpe 310, a

third line 430 skiRalying -aasdaidhe ltstine 430, and fshiuoughird alyes addy 421,and 431,

which are disposed in the first through third lines 410, 42(_),_ and to openand ¢ 0sE€ the first through
third lines 41%&%Quﬁﬁgt@@i&?ﬁ&eﬁ@ﬁ%Lﬁ[@‘%’@@é&%ﬁfﬁ!‘@éb{e&@@ J'@%ﬁ%?&1é&§en§§68QEeend

connected to the vacuum holes 122 of the vacuum chuck 120 and the other end connected to the pipe

310 between thedirstResitionkiand gg&ﬁgpégg{lp@ﬁion L2. A first valve 411 for opening and closing
the first line 410 is disposed in the first line 410. The first valve 411 is opened or closed to control the

pressure withfo@37 vacuunheles:d 22 When.26hthenaecand-ant:third ¥alvasA2ibh ape4al are closed,
and the first valve 411 is opened, the interiors of the vacuum holes 122 are maintained at a third

pressure P3. Thethitg:praskuresP sl lessiharvihe saqondinmessuie Biantisgseates than or equal to
the first pressure P1. [0056]The second line 320 has one end connected to the first line 410
25betweléh theupatupmt Sles TR2 and the:fit30 valvevdd 2 andfbe athependisannested 0w
supply the received gas into the first line 410. A third valve 431 for opening and
closing the third line 430 is disposed in the third line 430. The gas supply part 435
stores a gas to supply the stored gas into the third line 430. The supplied gas may
include an inert gas. A flow control valve 434, a filter 433, and a pressure regulator
15 432 may be disposed between the gas supply part 435 and the third valve 430. The
flow control valve 434 controls a flow amount of the gas supplied from the gas
supply part 435. The filter 433 filters the supplied gas, and the pressure regulator
432 controls a pressure of the supplied gas. When the first and second valves 411
and 421 are closed, and the third valve 431 is opened, the gas is supplied into the first
20 line 410 to increase the third pressure P3. Thus, the difference between the third
pressure P3 and the second pressure P2 is gradually reduced.
[0058] FIG. 3 is a schematic view of a substrate treating apparatus according
to another embodiment of the present invention.

[0059] Referring to FIG. 3, an inner space 111 of a housing 110 is divided

25 into a first space FS and a second space SS. The first and second spaces FS and SS
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the pipe 310 between the housing 110 and the second position L2. A second valve 421 for opening
and closing the second line 420 is disposed in the second line 420. The second valve 421 is opened or
closed to control pressures within the first line 410 and the vacuum holes 122. When the first and third
valves 411 and 431 are 5 closed, and the second valve 421 is opened, the inner space 111 of the
housing 110 Qmpagng ates wit‘ghttyﬁ first Iip 410 to gradually decrease a difference between the third
pressure P3 gynd the sgcorsm’ npres%urealb%? tgb"ﬁ %%%gsthllsrop ﬁ#grﬂ?g’hrg%p gﬁ%vg%d ccg))r?ﬁrélcnf‘e‘sd to the first

line 410 betwees, the vacyum hales 122,and the firstyalve and.the other end,connected to a gas
10 supply part 43a5. The third Iine‘l%?ao reéeglves algas fro?% It%%%a%ngﬁﬁyo[%r? 43 eﬁ)ngdlfﬁ%ly the

received gas inteifhe ditst fine 4L0. Adhiid valve 431 fek openigg %@%&Aﬂé'@pg thg&&k%ﬁgﬁe@? s
disposed in the third line 430. The gas supply part 435 stores a gas to supply the stored gas into the

third line 430.cHagisupplied.das Maydneiie ap dngHd aM%@athg%\é%éés&ﬁ'&95433’ and a
pressure regulator 15 432 may be disposed between the gas supply part 435 and the third valve 430.

The flow gontepk valve 434.contiqlsA fawamount afdhaaasm sHPRIgd framthe.gas, supply part 435.
The filter 433 filters the supplied gas, and the pressure regulator 432 controls a pressure of the

supplied gas. Wheimthenfiist e secassbvedves thitleoshd2dbhase slosets angdhadhicdvalve 431 is
opened, the gas is supplied into the first 20 line 410 to increase the third pressure P3. Thus, the
difference betweenrthehthird pressitié PRlanddhersebond piiessuieA2 18, graguallydeduced. [0058]FIG.
3 is a schematic view of a substrate treating apparatus according to another embodiment of the
present inventiost. §05@Refervingtm FiGCeBs dllanatdiace hhicofia RamsingrddQrs divided 25into a
first space FS and a second space SS. The first and second spaces FS and SS provide spaces in
which an ashirgeprotebscis ipérforiiéd I respectively. Openings 112a and 112b through which a
substrate W comes in and goes out are defined in sidewalls of the first and second spaces FS and SS,

respectiV€ly. FBRAMf the operlingisd doenht) rngiiistoperredoord closed byadn Bening/clsing member
such as a
are disposed above the first and second vacuum chucks 120a and 120b. The closing

cover 140 is in one-to-one correspondence to the first and second spaces FS and SS
and is disposed above the housing 110. In addition, the closing cover 140 is coupled
to the housing 110 to cover the first and second spaces FS and SS. The closing cover
15 140 includes a first cover part 141 disposed on an upper portion of the first space FS
and a second cover part 142 disposed on an upper portion of the second space SS.
The first and second cover parts 141 and 142 have the same structure as the closing
cover 140 of FIG. 1.
[0061] A first shower head 150a is disposed between the first cover part 141
20 and the first vacuum chuck 120a, and a second shower head 150b is disposed
between the second cover part 142 and the second vacuum chuck 120b. A plurality
of holes for spraying plasma onto substrates W, which are seated on the first and
second vacuum chucks 120a and 120b, is defined in the first and second shower

heads 150a and 150b, respectively.

15




5 slit door. A first vacuum chuck 120a is disposed in the first space FS, and a second vacuum chuck
120b is disposed in the second space SS. The first and second vacuum chucks 120a and 120b
vacuum-absorb the substrate W, respectively. The first and second vacuum chucks 120a and 120b
have the same structure as the vacuum chuck 120 of FIG. 1. 10[0060]A closing cover 140 and first

and second sfgygeneads 1303 30 150R e dlsRysed Ahove e TSk and second vacuu chucks

120a and 120b. The closing cover 140 iS’Iin one-to-one correspondénce {0 the firSCANT Second spaces

S and S anddsidlepasedahons Nrdhousing b addlian, NG flosing cover 40,8 goupled to the

housing 110 to cover the first an second spaces FS an closing coveri a6 inciides a first

cover part 143,0ispaseshan A URRELPAHIRN i thesfirsigpage Ef?aas@@oﬁaﬁg%&ﬂg' gonpart 142

disposed on n upper portion of the second space SS. The first and second cover parts 141 and 142

have the same;siuciytie a8 the clasingcovsE 40 of il (96 LIA st ehowerhiead 150a is disposed

between the first cover part 141 20 and the first vacuum chuck 120a, and a second shower head 150b

is disposed behweenihe seLOEECRRNDERLAR aNFthe SegondNact ANk 128. Aplurality of

holes for spraying plasma onto substrates W, which are seated on the first and second vacuum chucks
120a and 120&kisdefined partheifirstandisecandsebomesiheads drdaiapdidOb reshgctively. [0052]A
first plasma generating unit 210 is disposed on an upper portion of the first cover part 141, and a
second plasmizgerieratimng snit@20cistispased gmantiuppes-pertien pfdhe second cover part 142. The
first and second plasma generating units 210 and 220 generate plasma to supply the generated
plasma into af086aHucement sprest@s baf e firstispver pait L4lmes arsindusement space GS2 of
the second cover part 142 The first and second plasma generating units 210 and 220 have the same
structure as thiplasing genébting tpast LGt &ithi] 0068}An exhausting parh32his disposed below
a processing part 100. The exhausting part 300 controls a pressure within the inner space 111 of the
housing 1.0 @ sgrdesdtaastensamnteaitral gbiss Ehbaustiagoing PArtiB00dacludepa 3 pipéod10 for
exhausting a gas within the nner space 111 of the housing 110 to the outside and a vacuum pump 320
for controlling $hBprEsgLrEithitthe inmeespaees 111 of the owiiag 1400 the outside and a

vacuum pump 320 for controlling the pressure within the inner space 111 of the

housing 110.

[0064] Since the pipe 310, the vacuum pump 320, and a pipe valve 330 have
15 the same structures as those shown in FIG. 1, their detailed descriptions will be

omitted here.

[0065] A vacuum line 400 is connected to vacuum holes 122 to control a

pressure within the vacuum holes 122, Specifically, the vacuum line 400 includes a

first line 410 connecting a vacuum hole 122a of a first vacuum chuck 120a to the
20 pipe 310, a division line 413 divided from the first line 410 and connected to a

vacuum hole 122b of a second vacuum chuck 120b, a second line 420 connecting the

first ine 410 to the pipe 310, a third line 430 supplying the gas into the first line 410,

and valves, which are disposed in the lines 410, 420, and 430, respectively.

[0066] Specifically, the first line has one end connected to the vacuum hole

25 122a of the first vacuum chuck 120a and the other end connected to the pipe 310
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[0064]Since the pipe 310, the vacuum pump 320, and a pipe valve 330 have 15the same structures as
those shown in FIG. 1, their detailed descriptions will be omitted here. [0065]A vacuum line 400 is
connected to vacuum holes 122 to control a pressure within the vacuum holes 122. Specifically, the
vacuum line 400 includes a first line 410 connecting a vacuum hole 122a of a first vacuum chuck 120a

to the 20pipe 3. &visianing;413 diviled ftom,ihsfishina 410 and ganpected g, vgeuum hole

122b of a second vacuum chuck 120b, a second line 420 connecting the first line 410 to the pipe 310,

a third line 43Q.supplying,the: 9as-oiRhe fitst Eﬂﬁiﬂ%?h@ﬁgs%’ﬁ%e@l(‘!"nglai@ﬁgsgﬁsﬂxo&%%@tthe lines

410, 420, and 430, respectively. [0066]Specifically, the first lime has one end connected to the vacuum

hole 25122a ofthe first yacuumichiick 20 and thepetherepdLannesteskio 1hgRipeH3l 0 between a

first position LI and a second position L2. A flrst valve 411 and an auxiliary valve 412 for opening and

closing the firsitioe ttQianei dispasadindhe. st linend 10 The: amdliary, valverd 12 i dispgsed between
a divided position DP, at which the division line 413 is divided from the first line 410, and the vacuum

hole 5 122a abihedirgievasuuncabucknt20a  The fitst fadve 414 ig dispesedsbetvwersthadivided
position DP and the pipe 310. The first valve 411 and the auxiliary valve 412 are opened or closed to

control a pressividedithisitihe Décandninote k220 of The first vaowun chuckide @axidherdhe first vacuum
chuck 120a is not used for a substrate treating process, the auxiliary valve 412 prevents the gas from
being 10 suppliediateptredirstalasuum boled22arefdhe firghiaduunmahuckd202M/bethsecond and
third valves 421 and 431 are closed, and the first valve 411 and the auxiliary valve 412 are opened,
the interior of fhe! vasuum Holekl 226:0f iWadirstheatal mashiuck 420 i$3Daintainedsat afthud pressure
P3 The third pressure P3 is less than a second pressure P2 and is greater than or equal to a first
pressure P|. substrate treating process, the auxiliary valve 412 prevents the gas from being
10 supplied into the first vacuum hole 122a of the first vacuum chuck 120a. When
second and third valves 421 and 431 are closed, and the first valve 411 and the
auxiliary valve 412 are opened, the interior of the vacuum hole 122a of the first
vacuum chuck 120a is maintained at a third pressure P3. The third pressure P3 is
less than a second pressure P2 and is greater than or equal to a first pressure P1.
15 [0067] The division line 413 is divided from the first line 410 and is
connected to the vacuum hole 122b of the second vacuum chuck 120b. A division
valve 414 for opening and closing the division line 413 is disposed in the division
line 413. When the second vacuum chuck 120b is not used for the substrate treating
process, the division valve 414 prevents the gas from being supplied into the vacuum
20 hole 122b of the second vacuum chuck 120b. The auxiliary vaive 412 or the division
valve 414 1s closed to selectively close any one of the vacuum holes 122a and 122b
when any one of the first and second vacuum chucks 120a and 120b is not used for
the substrate treating process, thereby performing an efficient substrate treating

process. The first valve 411 and the division valve 414 are opened or closed to

25  control a pressure within the vacuum hole 122b of the second vacuum chuck 120b.
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15 [0067] The division line 413 is divided from the first line 410 and is connected to the vacuum hole
122b of the second vacuum chuck 120b. A division valve 414 for opening and closing the division line
413 is disposed in the division line 413. When the second vacuum chuck 120b is not used for the
substrate treating process, the division valve 414 prevents the gas from being supplied into the
vacuum 20 halgeharb obihe sreandaguum shuek 4208 Theapslianrvalie 41g g ing givision valve
414 is closed to selectively close any one of the vacuum ofes 1273 and 1228 when any one or the

first and second YAGUT NS00 A0 A0D R ARLUSGAIOn e SyBRITASS qing. prggess. thereby

performing an efficient substrate treating process The first valve 411 and t vision valve 414 are

opened or closgdim 2GeRtobe RressHigithintbenyRCHURhele 1 22h.of the second yaguum chuck
120b. When the second and third valves 421 and 43! are closed, and the first valve 411 and the

division valve #d 4-a58 Opeiade the Jnteror ol dhevaerum daledi22hof the seeend vacuum chuck 120b

is maintained at the third pressure P3. The pressure is less than the second pressure P2 and is

greater than qoegsyl to therfiestspeessurad kb [RR681 haseconddiae 426 hasonegnenghgonnected to
the first line 410 between the divided position DP and the first valve 411 and the other end connected

to the pipe 31b:beteretn theilalsingiddOantihasaeandipesitionthEhenseepndomlvad2l for
opening and closing the second line 420 is disposed in the second line 420 The second valve 421 is
opened or closethtoptentrtl @ressurketithisiithe 1 00naciemebotdspbaZiaand. 128b.)4¢ben the first and
third valves 411 and 431 are closed, and the second valve 421, the auxiliary valve 412, and the
division valve i gzl dpenpehitheamhelospaciad k- afdthmbhé8ingdidd edmmiunicates With the first line
410 to gradually reduce a difference between the third pressure P3 and the second pressure P2.
15[0069]The thifd linbAsG s vriEeAd] conmeated to tesfidstdineti® betweenctivattividee position DP
and the first valve 411 and the other end connected to a gas supply part 435. The third line 430
receives! §as fresrurichgles sappRRpaRA3sbeube fiterhthirdo theefifst! e 410 athddhird valve 431
for opening and closing the third line 430 is disposed in the third line 430. The gas supply part 435
stores the gasi™0th6 SEHPYy fHevstdrdd Gesamtbithe e e 43nd Abficlivisomtrotlvaldé 4 3% a filter 433,
and a pressure regulator 432 may be disposed between the gas supply part 435 and the third valve
431. The flow FSHESI PaNABPEshHrblsa SWITBE N BrpregaBisupphad thsrittidigad Kipply part
435. The filter 433 filters the supplied gas, and the pressure regulator 432 controls a pressure of the
supplied gas. WHERHRE Y4 & g@BﬁH%Q%‘?iﬁf@n&%ﬁlﬁ?@%ﬁs@ﬁ Wd e Hirddalve 431,

the auxiliary va%vesugfl ~and the division valve 414 are opened, the gas is supplied into the first line
410 to increase the t%lrﬁ‘pressure P3. Thus, a difference between the third pressure P3 and the

o S HREH ' oAt RN ES AR R D P IR T RO AN AL RvE el reatng
the divided position DP and the first valve 411 and the other end connected to a gas
supply part 435. The third line 430 receives gas from the gas supply part 435 to
supply the gas into the first line 410. The third valve 431 for opening and closing the
third line 430 is disposed in the third line 430. The gas supply part 435 stores the gas
20 to supply the stored gas into the third line 430. A flow control valve 434, a filter 433,
and a pressure regulator 432 may be disposed between the gas supply part 435 and
the third valve 431. The flow control valve 434 controls a flow amount of the gas
supplied from the gas supply part 435. The filter 433 filters the supplied gas, and the

pressure regulator 432 controls a pressure of the supplied gas. When the first and

25  second valves 411 and 421 are closed, and the third valve 431, the auxiliary valve
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5including the above-described parts will be described below. [0071]The substrate treating method
includes maintaining a pressure within an inner space of a housing 110 at a second pressure P2,
vacuum-absorbing substrate W on a vacuum chuck 120, processing the substrate W, and unloading
the substrate W in which the processing is completed. A process of treating the substrate 10will be

desrved blowi gl JTEFISS, SN A€ e vevs Mpiaung st g metoo

according to the present invention.

space 111 of g igU3Ing 1l Qi lanslenni{ol shawi).[o Mmove lhe aubpligle Weaboye a 15

vacuum chuck 120, n, the substrate W'is seatéd. on a top surface o dUGmhack 120 by

ascent/desce%gfﬂ?e_lg&gjgd(P%tS%%\w)ﬁ%T\éggﬁ% Q&@&FBZO is operated to maintain a first pressure PI

between a first position LI of a. pipe and a second position L2. At this time, a pipe valve 330 isin a

partaly openggslie. Thus, s e R alvs 330, RaTialy SREpad AGEsSUIG WD the inner

. g % ayr)‘})ar?u
space 20111 of the housing 110 is maintained at a second pressure P2 greaterthan a first pressure

Pl. [0074}Vhep aufiiskvale 41d dsoneneg-ie cemnect apipe Sldfetween the  first position LI and the
second position L2 to a first line 410, the first pressure P1 between the first position LI and the second

position L2 is fogmmitted into theifiishiBlingiAd tanpainaintbenarnnf 2 yasun holg,122 of the

vacuum chuck 120 is
an inner space of a housing 110 at a second pressure P2, vacuum-absorbing a

substrate W on a vacuum chuck 120, processing the substrate W, and unloading the
substrate W in which the processing is completed. A process of treating the substrate
10 will be described below in detail.
[0072] FIGS. 4A through 4C are views illustrating a substrate treating
method according to the present invention.
[0073] Referring to FIG. 4A, a substrate W is carried into an inner space 111
of a housing 110 by a transfer unit (not shown) to move the substrate W above a
15 vacuum chuck 120. Then, the substrate W is seated on a top surface of the vacuum
chuck 120 by ascent/descent of a lift pin (not shown). A vacuum pump 320 is
operated to maintain a first pressure P1 between a first position L1 of a pipe and a
second position L2. At this time, a pipe valve 330 is in a partially opened state.
Thus, since the pipe valve 330 is partially opened, a pressure within the inner space
20 111 of the housing 110 is maintained at a second pressure P2 greater than a first
pressure P1.
[0074] When a first valve 411 is opened to connect a pipe 310 between the
first position L1 and the second position L2 to a first line 410, the first pressure P1
between the first position L1 and the second position L2 is transmitted into the first

25  line 410 to maintain the interior of a vacuum hole 122 of the vacuum chuck 120 is
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maintained at a. third pressure P3. The third pressure P3 is greater than or equal to the first pressure
Pl and is less than the second pressure P2. Thus, since the second pressure P2 applied to a top
surface of he substrate W is greater than the third pressure P3 applied to a bottom surface of the
substrate W, the substrate W is continuously absorbed on the vacuum chuck 120. [0075]Referring to
FIG. 4B, when_ the sub%t%atte t\{l\{r'cf CO”“”U?H?W?%%;S@E*J d on the vacuum Chi%\( 120, a plasma

y

generating part 200 genératdd 4E55a4S Supp GEPEFSTES Pradtnd SAKT Aindfut8thkitt space GS

of a closing cqyer:140. The supplied.plasma is sprayed onto the sybstrate W through. holes defined in
a shower 10 fc%{gcfl R E%S%lfgé@sgqﬁégs%ﬁgﬁg eﬂ%.sé%osneg Y urlé’zii‘tio Vﬁp%ﬁﬁ&#g venBrated during
the processin l%rgJ%rchglé/ Hcked to ischarge h cked gases.and reaction by-products to the
outside througﬁ tfwe pipe“Bfg. Tﬁegp%‘pé gaf\lllggg%eo ?% ?ﬁgirﬁ glsr%éageir?g g’aﬁ(i?a %Io%lg%e%esgéfle&during the

processing. TS, fiE 9ases AR (Eacton ByRadkeIs s disgaraedo e Quiside ipugh the

partially opened pipe valve 330. 15 [0076] Referring to FIG. 40, when the processing o the substrate
is completed, thesubstiatenihiseiripaded. from, the,yaguym chuck 120. The substrate W is unloaded

by maintaining a difference between the third pressure P3 and the second pressure P2 within a

previously setfga7Bipe previeuslyisetsange denaigsaliffgranse Retwesndhe thidprsssyre P3 and

the second pressure P2which may 20 prevent the substrate W from being damaged when the lift pin
ascends to liftéheaisubsttaie Wseated ampthenmeuimnchiick1200 naddiionithe previusly set range

includes a state in which the third pressure P3 and the second pressure P2 are maintained at
equilibrium. Alge, thapiedosishnsehtangeintldeasa epae iGwhich hesthird.pressupe P3is less than
the second pressure P2 within a ratite in which the 25substrate W is not damaged by the lift pin. Also,
the previously sebianigeiinelidespeaedsenin whichitheathind pressura P issgeater thamthe second
pressure P2 within a range in which a popping phenomenon, in which the substrate W bounces from
the vaculiin chuwek 120, dogsnot dbeusuie0FELACcotding tmanemnbadimentdihe seaendadlve 421 is
opened to b connect the inner space 111 of the housing 110 to the first line 410, thereby to maintain
the difference GetiveéncthwthisthprasdoresRy andcktidets@tohdrprebsureiRr? withintlde q@reidously set
range. When the second pressure P2 greater than the third pressure P3 is transmitted into the first line
410 through tHe sEedheitetdeouthéedifferahdb brinvesrt tHEthirderebsuita0R S ranid teedecond

pressure P2 is reduced, and .
a partially opened state during the processing. Thus, the gases and reaction by-

products are discharged to the outside through the partially opened pipe valve 330.

15 [0076] Referring to FIG. 4C, when the processing of the substrate w is
completed, the substrate W is unloaded from the vacuum chuck 120. The substrate
W is unloaded by maintaining a difference between the third pressure P3 and the
second pressure P2 within a previously set range. The previously set range denotes a
difference between the third pressure P3 and the second pressure P2, which may

20  prevent the substrate W from being damaged when the lift pin ascends to lift the
substrate W seated on the vacuum chuck 120. In addition, the previously set range
includes a state in which the third pressure P3 and the second pressure P2 are
maintained at equilibrium. Also, the previously set range includes a case in which
the third pressure P3 is less than the second pressure P2 within a range in which the

25  substrate W is not damaged by the lift pin. Also, the previously set range includes a
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10thus, is maintained within the previously set range. [0078]According to another embodiment, the
third valve 431 is opened to supply a gas into the first line 410 thereby to maintain the difference
between the third pressure P3 and the second pressure P2 within the previously set range. The
supplied gas may include an inert gas. When the gas stored in the gas supply part 15 435 is supplied

into the first “QgSé.}IQ m{lﬁﬁ? Gﬂgﬁlllgl Ié?@& 64%9t’h£h§ég%€g 1raens§rlljer%el:c)%§ irI.JCSrSeu%S% t\%l&lar!ntaln the

difference between the pressure P3 and the’second pressure ithin the prewousﬁy set range.

since a flow ampunh af i supplied ons mavhe.contalien b BB pGeswe eaulalor 435, the

difference between the third pressure P3 and the second pressure P2 may be efficiently maintained

within the 20pyemiously,s&t 1andg.in telatively. short [0079]According to further another embodiment,
the second valve 421 and the third valve 431 are opened at the same time o maintain the difference

between the thoglrpressure B3 gachthe.secondigssyre BR wWithindhgiRreviously satrangs- The

second valve 421 is opened to connect the inner space 111 of the housing 110 to the 25first line 410,
thereby t@ redusedoe differencepaetweendhesthisghirigssure B3 mpditherisecond plessyre,P2. Also, the

third valve 431 is opened to increase the third pressure P3 by the gas supplied into the first line 410,
thereby to reduiaenthie dilfeignsehetvaardhenthitdaressiseBand the secandpesswreP2.
within the previously set range. When the second pressure P2 greater than the third
pressure P3 1s transmitted into the first line 410 through the second line 420, the
difference between the third pressure P3 and the second pressure P2 is reduced, and
10 thus, is maintained within the previously set range.
[0078] According to another embodiment, the third valve 431 is opened to
supply a gas into the first line 410, thereby to maintain the difference between the
third pressure P3 and the second pressure P2 within the previously set range. The
supplied gas may include an inert gas. When the gas stored in the gas supply part
15 435is supphéd into the first line 410 through the third line 430, the third pressure P3
1s increased to maintain the difference between the third pressure P3 and the second
pressure P2 within the previously set range. Since a flow amount of the supplied gas
may be controlled by the pressure regulator 432, the difference between the third
pressure P3 and the second pressure P2 may be efficiently maintained within the
20  previously set range in relatively short time.
[0079] According to further another embodiment, the second valve 421 and
the third valve 431 are opened at the same time to maintain the difference between
the third pressure P3 and the second pressure P2 within the previously set range. The
second valve 421 is opened to connect the inner space 111 of the housing 110 to the

25 first line 410, thereby to reduce the difference between the third pressure P3 and the
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[0080]When the difference between the third pressure P3 and the second 5pressure P2 is maintained
within the previously set range, the lift pin ascends to lift the substrate W above the vacuum chuck
120. The substrate W supported by the lift pin is transferred into another processing part (not shown)
by the transfer unit. [0081]Hereinafter, a substrate treating apparatus according to another

embodiment willobg1 describ%dz,lﬂoo%l%% Q}%livs dﬁ;oss-se%td'onal view oLa yacuum chuck according

to another embodiment of the present mvention, and FIG BB 1S & plsh-disw of & VAt huck

o G A e O R S e o0

N €
vacuum chuck 12 osed’in an Inner space of @’housing 110 to Vacuum-absorb a substrate

W. The Vacu%&é&%%}@&@?sil% @i)rcillﬂlgﬁ{glgégo%r&a&%sé@ecy m holes 122 for vacuum-absorbing

the substrate W are defined in a top surface of the vacuum chuck 120. The vacuum holes 122 include

first vacuum n@I@@dPZZa defingdl im@-dirt-ERgion-al 1ok 1P sHFRGe.ofihe pagHlm,chuck 120 and

second vacuum holes 122b defined in a second region of the top surface of the vacuum chuck 120.

According to theRresent emhadimenty A0 ThefFslVeian corrasponds (¢ 3 centraldegiopof the top

surface of the vacuum chuck 122, and the second region corresponds to an edge region of the top

surface of thetyaGuRAENVCKERR tﬁbezztif@hﬁa&ﬁummlesﬂe?&ﬁ)%tgw%21%}%%@ gachcaiier through a
hole defined inside the vacuum chuck 122. The second vacuum holes 122b are connected to each

other through gihgle-defiiad insice tieey privemichvak 25k2RcWhe dirshyaguue: beles 122a do not
communicate with the second vacuum holes 122b. The first vacuum holes 122a. are connected to a

first line 410 t§0&Jum-absbskethefistubstrateshat arcagion epprespendingtodhetfirsidegien. The
second vacuum holes 122b are connected to a fourth line 440, which will be described later, to
vacuum-absormiivelsubstrale b/ @saritegion corresponding to the second region.
10 [0082] FIG. 5A is a cross-sectional view of a vacuum ‘chuck according to
another embodiment of the present invention, and FIG. 5B is a plan view of a
vacuum chuck according to another embodiment of the present invention.
[0083] Referring to FIGS. 5A and 5B, a vacuum chuck 120 is disposed in an
inner space 111 of a housing 110 to vacuum-absorb a substrate W. The vacuum
15 chuck 120 has a circular plate shape. Vacuum holes 122 for vacuum-absorbing the
substrate W are defined in a top surface of the vacuum chuck 120. The vacuum
holes 122 include first vacuum holes 122a defined in a first region of the top surface
of the vacuum chuck 120 and second vacuum holes 122b defined in a second region
of the top surface of the vacuum chuck 120. According to the present embodiment,
20 the first region corresponds to a central region of the top surface of the vacuum
chuck 122, and the second region corresponds to an edge region of the top surface of
the vacuum chuck 122. The first vacuum holes 122a are connected to each other
through a hole defined inside the vacuum chuck 122. The second vacuum holes
122b are connected to each other through a hole defined inside the vacuum chuck

25 122. The first vacuum holes 122a do not communicate with the second vacuum
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5According to the present embodiment, the first vacuum holes 122a vacuum-absorb the substrate W
at a the central region of the substrate W, and the second vacuum holes 122b vacuum-absorb the
substrate W at the edge region of the substrate W. [0084]FIG. 6 is a schematic view illustrating a
portion of the substrate treating apparatus shown in FIGS. 5,A and 5B 10[0085]Referring to FIGS. 5A,
5B and 6, an exhaysting part 300 is disposed below a processing part 100. Tq[ exhausting part 300
controls a pre%cs’{twﬁzrseti ?\%ﬁ‘lll’? ﬁ1ee i Fuve?csuﬁlg?:gofﬁqé %%%oﬂ%ﬁlﬁgfﬁ% %%rgséxﬂlgu% § OnViitEPRal gas. The
exhausting paar% 36%) {Hglgu es apige g%lé){goéig%h%%gfsﬁté%g agas Wghl tQI{e Inner space Sle%%ngf the housing

110 to the outside, a vacuum pump 32 con the ﬁréossﬁ?e n' 15 the inher space ill of the

housing 110, i Ive.for openi losi he pi 0. or. far controllil flow amount of
the gas fowina T B B B ol vawe 530

have the same, sfrGiyre.8siosRolflGad el deiailed 9&%@%&%@' B qotted, JAgB6]A vacuum

line 400 is connected to fne vacuum holes 122 to control a 20 pressure within the vacuum holes 122.

Specifically, the.VacumiingAAQdneludas afirstling.A4Qconnesting tae fisst vaciam holgs 122a to the
pipe 310, a second line 420 connecting the first line 410 to the pipe 310, a third line 430 supplying the

gas into the firgtling ddke BfarthilineddQicrnnacinaibesrcandwagiun bales J22Rtpthe first line
410, first through third valves 411, 421, 431 disposed in the first through 25third lines 410, 420, and

430, respectivelyedo openangrcleserthedicsbirauah tind dnes-ddon 426hanth4309. a/first pressure

controller 417 disposed in the first line 410 to control a pressure within the first line 410, and a second
pressure contfol&4348 dispusedandhe fonsthaline A4l thicanirala-prresure withie thedeurh lino 440.

Since the first through third lines and the first through third valves have the same structure 5as those
of FIG. 1, theitdetaidecbplesaripions wil Fibeé orfitedd [D®87]The first pressure controller 417 is disposed
in the first line 410
10 [0085] Referring to FIGS. 5A, 5B and 6, an exhausting part 300 is disposed
below a processing part 100. The exhausting part 300 controls a pressure within the
inner space 111 of the housing 110 and exhausts an internal gas. The exhausting part
300 includes a pipe 310 for exhausting a gas within the inner space 111 of the
housing 110 to the outside, a vacuum pump 320 for controlling the pressure within
15 the inner space 111 of the housing 110, and a pipe valve for opening and closing the
pipe 310 or for controliing a flow amount of the gas flowing into the pipe 310. Since
the pipe 310, the vacuum pump 320, and the pipe valve 330 have the same structure
as those of FIG. 1, their detailed descriptions will be omitted.
[0086] A vacuum line 400 1s connected to the vacuum holes 122 to control a
20 pressure within the vacuum holes 122. Specifically, the vacuum line 400 includes a
first line 410 connecting the first vacuum holes 122a to the pipe 310, a second line
420 connecting the first line 410 to the pipe 310, a third line 430 supplying the gas
into the first line 410, a fourth line 440 connecting the second vacuum holes 122b to

the first line 410, first through third valves 411, 421, 431 disposed in the first through

25  third lines 410, 420, and 430, respectively, to open and close the first through third
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between the first vacuum holes 122a and the first valve 411 to control the pressure within the first line
410. A vacuum pressure within the first vacuum holes 122a. are controlled by the first pressure
controller 417. Thus, the pressure within the first 10 vacuum holes 122a may be controlled by
following four steps. First, the first valve 411 is opened to maintain he interiors of the first vacuum
holes 122a at the third pressure P3. The inner space Il . of ousin .1180 communicates with the first
e 410 by oty e SLt e TSP Sl IShce & SESC LA BARUeEIT (h i pressure

P3 and the secon pressure,PZ..,heJ_\‘u?ir valve 431 is opened to 15 supply the intq the first line
410, thereby {0 gg(g)(ljl?aﬁi/e?séu Sc\gl% e di e?férr%\gl%ee@gérﬁﬁﬁeatﬁﬁc %&re%%eﬁge% Oalt]rtiﬁ%é é%%:ond

pressure P2 Fialle e presauraminhedistaaciianolbasan s conalled,gy e first pressure

controller 417. [0088] The fourth line 440 has one end connected to the secon vaculim holes 122b

and the othergndseomeaiadiadng(tkiing,4 10-beteen Miefvat Kastiuny 24 fioles, agg.and the first

valve 411. The second pressure controller 448 for controlling the fourth line 44 Isposed in the

fourth ling 44Q,s Tl pressare withindhe secandagHImNales 22k may be controlled independently
from the first vacuum holes 122a by the second pressure controller 448. Thus, since a vacuum

absorption forgmbeiween thasubstrates-aneuifie Macudm chugkd20 mavbezadifferentaccording to
the regions of the substrate W, the absorption between the substrate W and the vacuum chuck 120

may be increased cdhepressuewithinotbe senoneivacuu bales 422 aay-be sentralige:by four
steps, similar to the first vacuum holes 122a. [0089]FIG. 7 is a schematic view illustrating a portion of a

substrate treatingibappdiatimadeording toanotheswrebodiment afthe prasensato{009R]Referring to
FIGS. .5A.; 5B, and 7, a fourth line 440 has one end connected to second vacuum holes 122b and the

other end conaectetldd bypiessuse wentrob pumpodd? A hresShuse tbeniredpunpidd? tentrats pressure
within second vacuum boles 122b The pressure within the second vacuum holes 122b may be 10
controlldd indepemndentiy<rda firstydsucmtndles b2 2elloythe foressipe. cBirttokipufingt 44R:cThus, since
a vacuum absorption force between a substrate W and a vacuum chuck 120 may be different
according to régiorswfetivéd substratanWhtha bisorptfohdtweerths Jubstral@aMtaiie thed/acuum
chuck 120 may be increased.
pressure P3. The inner space 111 of the housing 110 communicates with the first
line 410 by opening the second valve 421 to gradually reduce a difference between
the third pressure P3 and the second pressure P2. The third valve 431 is opened to
15 supply the gas into the first line 410, thereby to gradually reduce the difference
between the third pressure P3 and the second pressure P2. Finally, the pressure
within the first vacuum holes 122a is controlled by the first pressure controller 417.
[0088] The fourth line 440 has one end connected to the second vacuum
holes 122b and the other end connected to the first line 410 between the first vacuum
20 holes 122a and the first valve 411. The second pressure controller 448 for
controlling the fourth line 440 is disposed in the fourth line 440. The pressure within
the second vacuum holes 122b may be controlled independently from the first
vacuum holes 122a by the second pressure controller 448. Thus, since a vacuum

absorption force between the substrate W and the vacuum chuck 120 may be

25  different according to the regions of the substrate W, the absorption between the
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[0091]FIG. 8 is a schematic view illustrating a portion of a substrate treating 15apparatus according to
another embodiment of the present invention. [0092]Referring to FIGS. 5A, 5B, and 8, a vacuum line
400 is connected to vacuum holes 122 to control pressure within vacuum holes 122. The vacuum fine
400 includes a first line 410 connecting first vacuum holes 122a to a pipe 310, a second line 420
connecting the first ling,410 to the pipe 310 tﬂl d line 420 70 su p%(in a gas into the first line 410,
a. fourth line z%f %&ﬁf‘n%ft?ﬁ% Z%%B%C %%é%%ﬁho ésnlazvzgetént%gaﬁ?r(% %?péef?ﬁ‘f{ffiﬁ%%gbt Bnnecting
the fourth line ipe 319, a sixth line 46011 pplying the gas into, the fourth.line 440.
[0093]The firsﬁ%%%%%gég o%%%%n connected tgoﬁ%() {?cs% \?ﬁ%gﬁ% ??8?53 Slm%figg ct)%% \f/lé%uum chuck

120 and the other,end sronested to the pipe 310 between a 25first position LI and a second position
L2. A first valve 411 for opening and closing the first line 410 is disposed in the first line 410. The first

valve 411 is 0 or closeghto,qontal a:pressirs Withinihe Arshuasrum boales 4242,{30941The

second line 420 has one end connected to the first line 410 between the first vacuum holes 122a and
the first valve étéﬁ-m%ﬂ@ Etl%&ﬁ?ﬁg &Nhother embodiment of the present invention.

[0090] Referring to FIGS. 5A, 5B, and 7, a fourth line 440 has one end
connected to second vacuum holes 122b and the other end connected to a pressure
control pump 442. A pressure control pump 442 controls pressure within second
vacuum holes 122b. The pressure within the second vacuum holes 122b may be
10 controlled independently from first vacuum holes 122a by the pressure control pump
442, Thus, since a vacuum absorption force between a substrate W and a vacuum
chuck 120 may be different according to regions of the substrate W, the absorption
between the substrate W and the vacuum chuck 120 may be increased.
[0091] FIG. 8 is a schematic view illustrating a portion of a substrate treating
15 apparatus according to another embodiment of the present invention.
[0092] Referring to FIGS. 5A, 5B, and 8, a vacuum line 400 is connected to
vacuum holes 122 to control pressure within vacuum holes 122. The vacuum line
400 includes a first line 410 connecting first vacuum holes 122a to a pipe 310, a
second line 420 connecting the first line 410 to the pipe 310, a third line 430
20 supplying a gas into the first line 410, a fourth line 440 connecting second vacuum
holes 122b to the pipe 310, a fifth line 450 connecting the fourth line 440 to the pipe
310, and a sixth line 460 supplying the gas into the fourth line 440.
[0083] The first line 410 has one end connected to the first vacuum holes
122a of a vacuum chuck 120 and the other end connected to the pipe 310 between a

25 first position L1 and a second position L2. A first valve 411 for opening and closing
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5 connected to the pipe 310 between a housing 110 and the second position L2. A second valve 421
for opening and closing the second line 420 is disposed in the second line 420. The second valve 421
is opened or closed to control pressures within the first line 410 and the first vacuum holes 122a.
[0095]The third line 430 has one end connected to the first line 410 between 10 the first vacuum holes

1222 and the fiistyaly 14 Andhe sy end anagetagfo 5

fir art 435, The third line
{Ur$h gas, RHPRIY B2
430 receives a gas from the first gas supply part 435 to supp ylthe recglvegga? NG t de%rrst line 410.

A third valve 431 for.opening ?ﬂ%@lﬁé%ﬁﬂﬁﬂ%—%&ﬁ%ﬁ&@%d in the third line 430. The first
gas supply part 435 stores the gas to supply the stored gas into the third line 430. The 15supplied gas

may include, poviagft gas. Arflow.coniralalys4a4 foneontoling flow amakntatithe,gas gupplied from
the first gas supply part 435, a filter 433 for filtering the supplied gas, and a. first pressure regulator

432 for controlipgPrassre ~atthe shprliethaas:meymperdisnased betweandhe Jirst aas supply part
435 and the third valve 430. 20[0096]A fourth line 440 has one end connected to second vacuum

holes 122b ofavassetmehiehih2Q and thecethenendigonnecied trethscpire3LRibetveen the first
position Li and the second position L2. A fourth valve 441 for opening and closing the fourth line 440 is

disposed in the:dondtiviine 440.fThedentith valveiddhdstapeaatonclosed R capsela prassure within
the second vacuum holes 122b. the second vacuum holes 122b and the fourth valve 441 and the
other end conswectet] indhe pipd Bd Gcbendeearvthe hbusiogeddD ancldbel secondrpbgitiosuta?. A fifth valve
451 for opening and closing the fifth line 450 is disposed in the fifth line 450, The 5fifth valve 451 is
opened or closethto theritrel lpregs rasiwithirtheafiftimiiheld5M2and
[0095] The third line 430 has one end connected to the first line 410 between
10 the first vacuum holes 122a and the first valve 411 and the other end connected to a
first gas supply part 435. The third line 430 receives a gas from the first gas supply
part 435 to supply the received gas into the first ine 410. A third valve 431 for
opening and closing the third line 430 is disposed in the third line 430. The first gas
supply part 435 stores the gas to supply the stored gas into the third line 430. The
15 supplied gas may include an inert gas. A flow control valve 434 for controlling a
flow amount of the gas supplied from the first gas supply part 435, a filter 433 for
filtering the supplied gas, and a first pressure regulator 432 for controlling a pressure
of the supplied gas may be disposed between the first gas supply part 435 and the
third valve 430,
20 [0096] A fourth line 440 has one end connected to second vacuum holes
122b of a vacuum chuck 120 and the other end connected to the pipe 310 between
the first position L1 and the second position L2. A fourth valve 441 for opening and

closing the fourth line 440 1s disposed in the fourth line 440. The fourth valve 441 is

opened or closed to control a pressure within the second vacuum holes 122b.
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the second vacuum holes 122b. [0098]A sixth line 460 has one end connected to the fourth line 440
between the second vacuum holes 122b and the fourth valve 441 and the other end connected to a
second gas supply part 465. The sixth line 460 receives a gas from the second 10 gas supply parat
465 to supply the received gas into the fourth line 440, thereby to control the pressure within the

second vacuupdasies 1220, A siihvabye b i Anering.and F9sng i S Ine 460 s disposed i
60.

the sixth line e second gas supply part 465 stores the gas to supp yl{hee stored gas into the

sixth line 460.qhgSHRPISH: G i IBRY ARG dle D m&vaM@%ﬂfﬁt&%@Ve%@énﬁ%rc&%mfO"ing 15a

flow amount of the gas supplied from the second gas supply part 465, a filter 463 for filtering the

supplied gas, angl@secand peassieHeauwaler 468 fareantoling ﬁésﬂ{&?i%e 6 supplied gas may
be disposed between the second gas supply part 465 and the sixth valve 460. [0099]According to the

present invention, fhe,selstatel canshe fixed e the: 28vagussh &ugk usingd differencerhgtween the

pressure within the inner space of the housing and the pressure within the vacuum holes of the

vacuum chuckiff@0L0e)Also;tbediterentesbe twesnihieppesssul ewithinihe inngr snaeeRf the housing
and the pressure within the vacuum holes of the vacuum chuck can he easily controlled.
the second vacuum holes 122b.

[0098] A sixth line 460 has one end connected to the fourth line 440 between
the second vacuum holes 122b and the fourth valve 441 and the other end connected
to a second gas supply part 465. The sixth line 460 receives a gas from the second
10 gas supply part 465 to supply the received gas into the fourth line 440, thereby to
control the pressure within the second vacuum holes 122b. A sixth valve 461 for
opening and closing the sixth line 460 is disposed in the sixth line 460. The second
gas supply part 465 stores the gas to supply the stored gas into the sixth line 460.
The supplied gas may include an inert gas. A flow control valve 464 for controlling
15 a flow amount of the gas supplied from the second gas supply part 465, a filter 463
for filtering the supplied gas, and a second pressure regulator 462 for controlling a
pressure of the supplied gas may be disposed between the second gas supply part 465
and the sixth valve 460.
[0099] According to the present invention, the substrate can be fixed to the
20 vacuum chuck using a difference between the pressure within the inner space of the
housing and the pressure within the vacuum holes of the vacuum chuck.
[00100] Also, the difference between the pressure within the inner space of the

housing and the pressure within the vacuum holes of the vacuum chuck can be easily

controlled.
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[00101]Also, the absorption between the substrate and the vacuum chuck can be increased.
[00102]Also, the absorption between the substrate and the vacuum chuck can be controlled according
to the regions of the substrate. [00103]Also, production yield and surface roughness of the substrate
can be improved. [00104]As described above, according to the embodiments, the process is uniformly
performed ovesge-ANtire rRalon Al gaAIEE WpJmAve ARiREasaNg GO,
above-disclosed subject matter is to be considered illustrative, and 10 not restrictive, and the
appended claynsg,afs,latended to cover all such modifications, enhancements, and other
embodiments, which fall within the true spirit and scope of the present invention. Thus, to the
maximum exteyt Ajfwed by law thaiscepedsfihe prasaptinention s e.hedeigrmingdy the
broadest permissible interpretation of the following claims and their equivalents, and shall not be
restricted or liniteshdy the.tbdeiegaine detailnd degaiplionWHAT IS CLAIMED IS:

5 [00103] Also, production yield and surface roughness of the substrate can be
improved.
[00104] As described above, according to the embodiments, the process is

uniformly performed over the entire region of the wafer W to improve a processing
efficiency. The above-disclosed subject matter is to be considered illustrative, and
10 not restrictive, and the appended claims are intended to cover all such modifications,
enhancements, and other embodiments, which fall within the true spirit and scope of
the present invention. Thus, to the maximum extent allowed by law, the scope of the
present invention is to be determined by the broadest permissible interpretation of the

following claims and their equivalents, and shall not be restricted or limited by the

16 foregoing detailed description.
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A substrate treating apparatus, comprising: a housing comprising an inner space, a vacuum
chuck in which a vacuum hole is defined in a top surface thereof, the vacuum chuck being disposed in

the inner space to vacuum-absorb a substrate; a pipe through which a gas within th@'g@@g space
is exhausted to the outside, the pipe being coupled to the housing; a vacuum pump disposed at a
first position of the pipe to control a pressure within the inner space; a pipe valve disposed at a

second position of the pipe between the first position and the housing to open and close the pipe or to

control a flow t,of a9 ftw ing.into the pipe; and a vacuum line comprising a first line
having one en%’r%g%gg%teé&fg é%\@‘alfcguum hole and the other end connected to the pipe between the

first position and the gecon%%%istgpa@eqﬁedﬁ first valvesogenintg and closing the first line, wherein the
' at

vacuum line further comprises: ird ine 51\%% one end &ennected to the first line between the

vacuum hole and the Jiﬁ%glgﬁlg%&g Y;Qgﬁci)ég%%?\%%(?&%nected to a gas supply part supplying a gas to

supply the gas into the first line; and a t spobsed in the third line to open and close the third

ne. 2.The substrate {reating AORRIERS B I L WRSISIDING HAGHIT, Ing fyriner Gompisgs: 114C S

iLP a second line having one end connected to the first i etween the vacuum hole and the

first valve andthe.gtharnerdbaopnagisskicithBPingPgiUSD thediarsing Andstigsggond position; and

a pipe through which a gas within the inner space is exhausted to the outside,
the pipe being coupled to the housing;

a vacuum pump disposed at a first position of the pipe to control a pressure
within the inner space;

a pipe valve disposed at a second position of the pipe between the first position
and the housing to open and close the pipe or to control a flow amount of a gas flowing
into the pipe; and

a vacuum line comprising a first line having one end connected to the vacuum
hole and the other end connected to the pipe between the first position and the second
position and a first valve opening and closing the first line, wherein the vacuum line
further comprises:

a third line having one end connected to the first line between the vacuum hole
and the first valve and the other end connected to a gas supply part supplying a gas to
supply the gas into the first line; and

a third valve disposed in the third line to open and close the third line.

2. The substrate treating apparatus of claim 1, wherein the vacuum line

further comprises:
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a second valve disposed in the second line to open and close the second line. 3.A substrate treating
apparatus, comprising: a housing comprising an inner space; first and second vacuum chucks in
which vacuum holes vacuum-absorbing a substrate are defined in top surfaces thereof respectively,
the first and second vacuum chucks being spaced apart from each other in the inner spa(f“ {3 L pipe
through which a gas within the inner space is exhausted to the outside, the pipe being coupled to the
housing; a vacuum pump disposed at a first position of the pipe to control a pressure within the
inner space; a pipe valv?1 ijisg%sed at a se%;r:}and position of the pipe between the first position and

the housing to open and close The PS8 8r B BHtreP YA dih St BT gaLABYRHY hito BseWie: a

first line havin cennected to the vacuum holes of the first vacuum chuck and the other end
connected to %Og%%%qggtvbrgteﬁakg %Irlgttp%gl HSh AT IR s Wdté%BH?SE);etweea isuRnaaivided

from the first Iillﬂg,sgagn%i\gggp%ﬂn nlaeing connected to the vacuum holes of the second vacuum chuck;
SI_LP a first valve disposéed in the tirst line between a divided position, at which the division line is

divided from the first ing. anetherips, b frshyalye opening apd dlosing the firstlines, | an
auxiliary valve disposed in the first tinge3 between t?wc dﬂ%iﬁed poguﬁ%r?%ng%ﬁ%%%\éﬁ%% 16?5‘3 of the first
vacuum chuck, the auxiliary valve opening and closing the first line; and a division valve disposed

in the division line, the division valve opening and closing the division line
3. A substrate treating apparatus, comprising:

a housing comprising an inner space;

first and second vacuum chucks in which vacuum holes vacuum-absorbing a
substrate are defined in top surfaces thereof, respectively, the first and second vacuum
chucks being spaced apart from each other in the inner space;

a pipe through which a gas within the inner space is exhausted to the outside,
the pipe being coupled to the housing;

a vacuum pump disposed at a first position of the pipe to control a pressure
within the inner space;

a pipe valve disposed at a second position of the pipe between the first position
and the housing to open and close the pipe or to control a flow amount of a gas flowing
into the pipe;

a first line having one end connected to the vacuum holes of the first vacuum
chuck and the other end connected to the pipe between the first position and the second
position;

a division line divided from the first line, the division line being connected to

the vacuum holes of the second vacuum chuck;
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further comprising: a third line having one end connected to the first line between the divided
position and the first valve and the other end connected to a gas supply part supplying a gas to supply
the gas into the first line; and a third valve disposed in the third line, the third valve opening and
closing the third line. 4.The substrate treating apparatus of claim 3, further comprising: MU&s&Eond
line having one end connected to the first line between the divided position and the first valve and the
other end connected to the pipe between the housing and the second position; and a second valve
disposed in the secondfjine, the s condcgalvt? 0 eniri‘ge d the secgnd line. 5.A substrate treating

method using a subsftats tréhtiig SppEiatls N CRSIRSIAG SORHSRAS HANnHe M lshdbea

vacuum chuclallgié/lvohr{ 12 Y?%lf\%@egotll%fg jefi 1% lln a tc;R%s. rface th%)%o , the yvacuum chuck being

disposed in the Inner space to vacuum-absorb a substate: ‘B5pRieth SRKCCGEN AN the inner
space is exhaHgggéi tﬂléhf?rﬁ‘ﬁﬁiede’ the pipe being coupled to the housing; a vacuum pump disposed at
a first position of t é pipe to control a pressure within the inner space; a pipe valve disposed at a
second position of thepiag erueen dhp st posligmand e ausin o snanAnd elass (e, pine

according to the pressure of the inner space or to control a flow amount of a gas flowing 1nto the pipe;

and a vacuum Jg PRUSI Ak g diRking 0 srdcenngeiegin hisvaguug g andne other

end connected to the pipe between the first position and the second position Irst valve opening
and closing thgfirghling, the substrate treating method comprising; maintaining a first pressure
between the first position and the second position when the substrate is carried into the inner space

and partially opening fhipipsh alwe taispaiatain e BresRieiMathin e 1008 wRace At gerRnd
pressure greater than the first pressure; and opening the first valve to maintain a pressure within
the vacuum helesatealibifeghprieggute less than the second pressure, thereby to vacuum-absorb the
substrate on the vacuum chuck. 6,The substrate treating method of claim 5, further comprising
supplying a processirfgrghas tataghsingner space to process the substrate when the substrate is
vacuum-absorbed on the vacuum chuck.

a third line having one end connected to the first line between the divided
position and the first valve and the other end connected to a gas supply part supplying a
gas to supply the gas into the first line; and

a third valve disposed in the third line, the third valve opening and closing the

third line.

4. The substrate treating apparatus of claim 3, further comprising:
a second line having one end connected to the first line between the divided
position and the first valve and the other end connected to the pipe between the housing

and the second position; and

a second valve disposed in the second line, the second valve opening and

closing the second line.
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7. The substrate treating method of claim 6, wherein the apparatus further comprises: a second line
having one end connected to the first line between the vacuum hole and the first valve and the other
end connected to the pipe between the housing and the second position; and a second valve disposed
in the second line to open and close the second line, wherein, after the substrate processingis
completed, further comprising opening the second valve to maintain a difference between the third
pressure and the second pressure within a previously set range, thereby to unload the substrate from
the vacuum chuck. 8. The substrate treating method of claim 7, wherein the apparatus further
comprises: a third line’havirgy oHPEFtccdRifdiaR ds sl fiktinige betwhstntthetvatugmppdeaand the first
valve and the other end connected to a gas supply part supplying a gas to supply the gas into the first
line: and a thirtfS4IBLIpUREE 1 TRERIF G tH1BYetPaFf al53ertH ehiraNine whichwhereinmhe
unloading of the subs r?te further comprises opening the third valve to supply a gas into the first line,
thereby to maittasin thE HIRE Bt dOBetiEss thererird s aastimn Aitrthdsueomiansredstrthaitier the
previously set range. 9. The sgbstrgte treating method of claim 7 or 8, wherein the unloading of
the substrate CBHIPHISSETIOTRG TG Bipe vl 2 pipe thigueh avhighshaas withimgsiatrberateaisy one of
claims 5 to 8, \é\!{f}l]%{‘l%j(gdthte t{ﬂred QDressur IS E{ea r.than or Fﬂ:Jal tg the -first pressure. 11. A
substrate treating apparatus. comprising*aiBusifgedhprshda MEPgeet VACURARYM chuck

in which first v I efined in, a first region of a top surface thereof, and second vacuum
B R S TR T By TG 180 GLAEE. e

. 19\
holes are defined in a second region, whic erent fro

vacuum chuck heinagleRoser| 1 GeJIBSLARRGP 9 1FEWIT AERoba gubstites o pipe hroush

which a gas within the inner space is exhausted to the outside, the pipe being ‘housing;

a vacuum pumpdispasedeh afistioesitignaliie aiRg o GOMIGARIES RN the lner epace,
a pipe valve disposed at a secon osiuon o € pIpe petween the Tirst posituon an € nousing to
pip Ive disposed at d posit the pipe bet t posit dRAE gt

open and closg#ie PiPasRY i eRmiraka awamauntab %&%6@%&9 AVQHREPIRE c%%iprising a
first line having one end connected to the vacuum hole and the other end connected to
the pipe between the first position and the second position and a first valve opening and
closing the first line, the substrate treating method comprising;

maintaining a first pressure between the first position and the second position
when the substrate is carried into the inner space and partially opening the pipe valve to
maintain the pressure within the inner space at a second pressure greater than the first
pressure; and

opening the first valve to maintain a pressure within the vacuum hole at a third

pressure less than the second pressure, thereby to vacuum-absorb the substrate on the

vacuum chuck.

6. The substrate treating method of claim 5, further comprising supplying a

processing gas into the inner space to process the substrate when the substrate is

vacuum-absorbed on the vacuum chuck.
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a vacuum line comprising a first line having one end connected to the first vacuum holes and the other
end connected to the pipe between the first position and the second position and a first valve opening
and closing the first line. 12. The substrate treating apparatus of claim 11, wherein the first region
comprises a central region, and the second region comprises an edge region. 13. Thebslibstrate
treating apparatus of claim 11, wherein the vacuum line further comprises: a second line having
one end connected to the first line between the first vacuum holes and the first valve and the other end
connected to the pipe between the housing and the second position; a third line having one end
connected to the first ine betiiesrbtiatfrsoans unsthotes aieithé fivdtoveindentbtheabth dnrered
connected to a first gas supply part supplying a gas to supply the gas into the first line; a second valve
disposed in thé%né%%f&¢|ﬁwé%@%@ﬁ%%@é%@%é@w%%pdh@ Grshitge/bovegisgesseetinihe third
line to open and clos &E}?ﬁlhird line. 14. The substrate treating apparatus of any one of claims 11
to 13, whereinr}’tﬂlg PR & e B pHis e 84 RAMRCHHE R AV SRS s R rhboystigcie second
vacuum holest%Qd the other.end co sure control pump cantrolling a pressure within

ted t [
the second vacliuti ho eB.OSltlon'iL%{lenﬁeeg%Mra %?glasﬂ?ﬁ@egﬂﬁépﬁtLﬁ%CB’F‘érl@%ﬁ% PR ARdscIt0 13,

wherein the va Utélggolhn 1J‘rllJerther comprises: a fourth line having connected to the second vacuum
holes and the other end corinected to the first line between the first vacuum holes and the first valve;

i i i essure within the fourth
filrrlls a second pre\%ﬁlejrrgrgog t(g}le{h%llsg)ﬁ)ss r%tlen Ejr}%csfgs%{}lré lll;]se E:%r%%?ettrg&,a urrther compgsr%ng ©

opening the second valve to maintain a difference between the third pressure and the
second pressure within a previously set range, thereby to unload the substrate from the

vacuum chuck.

8. The substrate treating method of claim 7, wherein the apparatus further
comprises: a third line having one end connected to the first line between the vacuum
hole and the first valve and the other end connected to a gas supply part supplying a gas
to supply the gas into the first line; and a third valve disposed in the third line to open
and close the third line,

wherein the unloading of the substrate further comprises opening the third valve
to supply a gas into the first line, thereby to maintain the difference between the third

pressure and the second pressure within the previously set range.

9. The substrate treating method of claim 7 or 8, wherein the unloading of

the substrate comprises closing the pipe valve.
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16. The substrate treating apparatus of any one of claims 11 to 13, wherein the vacuum line further
comprises: a fourth line having one end connected to the second vacuum holes and the other end
connected to the pipe between the first position and the second position; and a fourth valve opening
and closing the fourth line. 17. The substrate treating apparatus of claim 16, wherdiitthig.¥acuum
line further comprises: a fifth line having one end connected to the fourth line between the second
vacuum holes and the fourth valve and the other end connected to the pipe between the housing and

the second position; a sixth line having one end connected to the fourth line between the second
vacuum holes and thé(}ourtmawgsg‘i%ﬁ tﬂga&%%ﬁb‘)g&?ﬂ’é’té@?& datghd JadsibsisBahesupplying

agasto supp%trﬁe gas iI%tﬁ) _thr% J%”H}"%?g a fi ho\/t%IvF1 csjtiZJogs%dein the fifth !ine to open and close the
fifth line; and & Sixth Vave &%posedtlnrihe Wi e 5p h°ahd¢close the sixth line.

11. A substrate treating apparatus, comprising:

a housing comprising an inner space;

a vacuum chuck in which first vacuum holes are defined in a first region of a
top surface thereof, and second vacuum holes are defined in a second region, which is
different from the first region, of the top surface, the vacuum chuck being disposed in
the inner space to vacuum-absorb a substrate;

a pipe through which a gas within the inner space is exhausted to the outside,
the pipe being coupled to the housing;

a vacuum pump disposed at a first position of the pipe to control a pressure
within the inner space;

a pipe valve disposed at a second position of the pipe between the first position
and the housing to open and close the pipe or to control a flow amount of a gas flowing
into the pipe; and

a vacuum line comprising a first line having one end connected to the first
vacuum holes and the other end connected to the pipe between the first position and the

second position and a first valve opening and closing the first line.

12. The substrate treating apparatus of claim 11, wherein the first region

comprises a central region, and the second region comprises an edge region.
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13. The substrate treating apparatus of claim 11, wherein the vacuum line
further comprises:

a second line having one end connected to the first line between the first
vacuum holes and the first valve and the other end connected to the pipe between the
housing and the second position;

a third line having one end connected to the first line between the first vacuum
holes and the first valve and the other end connected to a first gas supply part supplying
a gas to supply the gas into the first line;

a second valve disposed in the second line to open and close the second line;
and

a third valve disposed in the third line to open and close the third line.

14, The substrate treating apparatus of any one of claims 11 to 13, wherein
the vacuum line further comprises a fourth line having one end connected to the second
vacuum holes and the other end connected to a pressure control pump controlling a

pressure within the second vacuum holes.

15, The substrate treating apparatus of any one of claims 11 to 13, wherein
the vacuum line further comprises:

a fourth line having connected to the second vacuum holes and the other end
connected to the first line between the first vacuum holes and the first valve; and

a second pressure confroller disposed in the fourth line to control a pressure

within the fourth line.
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16.  The substrate treating apparatus of any one of claims 11 to 13, wherein
the vacuum line further comprises:

a fourth line having one end connected to the second vacuum holes and the
other end connected to the pipe between the first position and the second position; and

a fourth valve opening and closing the fourth line.

17. The substrate treating apparatus of claim 16, wherein the vacuum line
further comprises:

a fifth line having one end connected to the fourth line between the second
vacuum holes and the fourth valve and the other end connected to the pipe between the
housing and the second position;

a sixth line having one end connected to the fourth line between the second
vacuum holes and the fourth valve and the other end connected to a second gas supply
part supplying a gas to supply the gas into the fourth line;

a fifth valve disposed in the fifth line to open and close the fifth line; and

a sixth valve disposed in the sixth line to open and close the sixth line.
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